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The longfmpfunction has the form

longjmp (buffer)

where buffer is the variable containing the execution state. It must contain
values previously saved with a setbuf function. The function copies the values
in the buffer variable to the program counter, data and addressregisters, and
the process status table. Execution continues asif it had just returned from the
setbuf function which saved the previous execution state. For example, in the
following program fragment setbufsaves the execution state of the program at
the location just before the main processing loop and longjmp restores it on an
interrupt signal. '

#finclude <signalh>
#include <setjmp.h>

main()

{

int onintr();

setjmp(sjbuf);
signal(SIGINT; onintr);

/* main processing loop */

}

onintr ()

printf("\nInterrupt\n”);
longjmp(sjbuf);

In thisexample, the action of the interrupt signal as defined by onintris to print
the message ‘“‘Interrupt” and restore the old execution state.  When an
interrupt signal is received in the main processing loop, execution passes to
onintr which prints the message, then passes execution back to the main
program function, making it appear as though control is returning from the
eetbuffunction.

7.4 Using Signals in Multiple Processes

The XENIX system passes all signals generated at a given terminal to all
programs invoked at that terminal. This means that a program has potential
access to a signal even if that program is executing in the background or as a
child to some other program. The following sections explain how signals may
be used in multiple processes.
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7.4.2 Protecting Parent Processes

A program can create and wait for a child processthat catchesits own signals if
and only if the program protectsitself by disabling all signals before calling the
wait function. By disabling the signals, the parent process prevents signals
intended for the child processes from terminatingits call to wast. Thisprevents
serious errors that may result if the parent process continues execution before
the child processes are finished.

For example, in the following program fragment the interrupt signal is disabled
in the parent process immediately after the child is created.

#include <signalh>
main ()
int (*#saveintr)();

if (fork () == 0)
execl( ... );

saveintr = signal (SIGINT, SIG_IGN);
wait( &status );
signal (SIGINT, saveintr);

}

The signal’s action is restored after the wast function returns normal control to
the parent.
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The function is typically used to allocate storage for a group of strings that vary
in length. For example, in the following program fragment malloc is used to
allocate space for ten different strings, each of different length.

int i;
char *temp, *strings{10];
unsigned isize;

for (i=0; i<10; i++) {
scan{("%s", temp);
isize = strlen(temp);
stringli] = malloc(isize);

In this example, the strings are read from the standard input. Note that the
strlenfunction is used to get the size in bytesof each string.

8.2.2 Allocating Space for an Array

The calloc function allocates storage for a given array and initializes each
element in the new array to zero. The function call has the form:

calloc (n, size)

where n is the number of elements in the array, and size is the number of bytes
in each element. The function normally returns a pointer to the starting
address of the allocated space, but will return anull pointer value if there is not
enough memory. For example, the function call

table = calloc (10,4)
allocates sufficient space for a 10 element array. Each element has 4 bytes.

The function is typically used in programs which must process large arrays
without knowing thesize of an array in advance. For example, in the following
program fragment calloc is used to allocate storage for an array of values read
from the standard input.

int i
char stable;
unsigned inum;

scanf(” %d”, &inum);

table = calloc (inum, 4);

for (i=0; i<inum; i++)
scanf(” %d”", table[x]

Note that the number of elements is read from the standard input before the
elementsare read.
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main ()
char #table;

if ( table]0] == -
free (table);

8.3 Locking Files

Locking a file is a way to synchronize file use when several processes may
require access to a single file. The standard C library provides one file locking
function, the locking function. This function locks any given section of a file,
preventing all other processes which wish to use the section from gaining
access. A process may lock the entire file or only a small portion. In any case,
only the locked section is protected; all other sections may be accessed by other
processes as usual.

File locking protects a file from the damage that may be caused if several
processes try to read or write to the file at the same time. It also provides
unhindered access to any portion of a file for a controlling process. Before a file
can be locked, however, it must be prepared using the open and lseek functions
described in Chapter 2, “Using the Standard I/O Functlons " To use the
lockingfunction, you must add the line

#include <sys/locking.h>

to the beginning of the program. The file sys/locking.k contains definitions for
the modesused with the function.

8.3.1 Preparing a File for Locking

Before a file can be locked, it must first be opened using the open function, then
properly positioned by using the lseek function to move the file’s character
pointer to the first byte to be locked.

The open function is used once at the beginning of the program to open the file.
The lseek function may be used any number of times to move the character
pointer to each new section to be locked. For example, the following statements
prepare the first 100 bytes beginning at the byte position 1024 from the
beginning of the file reservationsfor locking.

fd = open(”reservations”, O_RDONLY)
Iseek(fd, 1024, 0)
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:!include <sysflocking.h>

main().
int {d, err;
char #data;
fd = open{"data”,2); /* Open data for R/W =/
if (fd == 1)
perror(””);
else { . .
Iseek(fd, 100L, 0); - /* Seek to pos 100 ¢/
err = locking(fd, LK_LOCK, 100L); /* Lock bytes 100-200 */
if (err == -1} { :

/* process error return */

/* read or write bytes 100 - 200 in the file */

Iseek(fd, 100L, 0); /* Seek to pos 100 ¢/
locking{fd, LK_UNLCK, 100L}; /* Lock bytes 100-200 «/

}

8.4 Using Semaphores

The standard C library provides a group of functions, called the semaphore
functions, which may be used to control the access to a given system resource.
These functions create, open, and request control of ‘‘semaphores.”
Semaphores are regular files that have names and entries in the file system, but
contain no data. Unlike other files, semaphores cannot be accessed by more
than one process at a time. A process that wishes to take control of a semaphore
away from another process must wait until that process relinquishes control.
Semaphores can be used to control a system resource, such as a data file, by
requiring that a process gain control of the semaphore before attempting to
accessthe resource.

There are five semaphore functions: creatsem, opensem, wastsem, nbwaitsem,
and sigsem. The creatsem function creates a semaphore. The semaphore may
then be opened and used by other processes. A process can open a semaphore
with the opensem function and request control of a semaphore with the
wattsem or nbwaitsem function. Once a process has control of a semaphore it
can carry out tasks using the given resource. All other processes must wait.
When a process has finished accessing the resource, it can relinquish control of
the semaphore with the sigsem function. This lets other processes get control
of the semaphore and use the correspondingresource.
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8.4.2 Opening a Semaphore

The opengem function opens an existing semaphore for use by the given
process. The function call has the form:

opensem (sem_name)

where sem_name is a pointer to the name of the semaphore. This must be the
same name used when creating the semaphore. The function returns a
semaphore number that may be used in subsequent semaphore functions to
refer to the secmaphore. The function returns -1 if it encounters an error, such
as trying to open a semaphore that does not exist or using the name of an
existing regular file. ’

The function is typically used by a process just before it requests control of a
given semaphore. A process need not use the function if it also created the
semaphore. For example, in the following program fragment opensem is used
toopen the semaphore named semaphore 1.

main ()
int seml;

if ( (sem1 = opensem(”semaphorel”}) |= -1)
waitsem(sem1);

In this example, the semaphore number is assigned to the variable ‘“‘sem1”. If
the number is not -1, then ‘‘sem1” is used in the semaphore function waitsem
which requests control of the semaphore.

A semaphore must not be opened more than once during execution of a process.

8.4.3 Requesting Control of a Semaphore

The waitsem function requests control of a given semaphore for the calling
process. If the semaphore is available, control is given immediately.
Otherwise, the process waits. The function call hasthe form:

waitsem (sem_num)

where sem_numis the semaphore number of the semaphore to be controlled. If
the semaphore is not available (if it is under control of another process), the
function forces the requesting process to wait. If other processes are already
waiting for control, the request is placed next in a queue of requests. When the
semaphore becomes available, the first process to request control receives it.
When thisprocess relinquishes control, the next process receives control, and so
on. The function returns -1 if it encounters an error such as requesting a
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semaphore with the waitsem or nbwaitsem function. The function returns -1 if
it encounters an error such as trying to take control of a semaphore that does
not exist.

The function is typically used after a process has finished accessing the
corresponding device or system resource. This allows waiting processes to take
control. For example, in the following program fragment sigsem signals the
end of control of the semaphore “‘tty1”.

main ()

int ttyl;
FILE temp, fttyl;

waitsem( ttyl ); -

while ((c=fgetc(temp)) != EOF)
fpute(c, fttyl);

sigsem( ttyl );

This example also signals the end of the copy operation to the semaphore’s
corresponding device, given by ‘“‘ftty1”.

Note that a semaphore can become locked to a dead process if the process fails
to signal the end of the control before terminating. In such a ‘case, the
semaphore must be reset by using the creatsem function.

8.4.6 Program Example

This section shows how to use the semaphore functions to control the accessof a
system resource. The following program creates five different processes which
vie for control of a semaphore. Each process requests control of the semaphore
five times, holding control for one second, then releasing it. Although, the
program performs no meaningful work, it clearly illustrates the use of
semaphores.
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The program contains a number of global variables. The array ‘“semf”
contains the semaphore name. The name is used by the ¢reatsem and opensem
functions. The variable “sem_num” is the semaphore number. This is the
value returned by creatsem and opensem and eventually used in wastsem and
etgsem. Finally, the variable “holdsem” contains the number of times each
processrequests control of the semaphore.

The main program function uses the mktemp function to create a unique name
for the semaphore and then uses the name with creatsem to create the
semaphore. Once the semaphore is created, it begins to create child processes.
These processes will eventually vie for control of the semaphore. Aseach child
process is created, it opens the semaphore and calls the dost function. When
control returns from dost the child process terminates. The parent process also
calls the doit function, then waits for termination of each child process and
finally deletes the semaphore with the unlink function.

The doit function calls the waitsem function to request control of the
semaphore. The function waits until the semaphore is available, it then prints
the process ID to the standard output, -waits one second, and relinquishes
control using the stgsemfunction.

Each step of the program is checked for possible errors. If an error is
encountered, the program calls the err function. This function printsanerror
message and terminates the program.

8.5 Using Shared Data

Shared memory is a method by which one process shares its allocated data
space with another. Shared memory allows processes to pool information in a
central location and directly access that information without the burden of
creating pipes or temporary files. ‘

The standard C library provides several functions to access and control shared
memory. The sdget function creates and/or adds a shared memory segment to
a given process’s data space. To access a segment, a process must signal its
intention with the sdenter function. Once a segment has completed itsaccess, it
can signal that it is finished using the the segment with the edleave function.
The sdfree function is used to remove a segment from a process’s data space.
The sdgetv and sdwaite functions are used to synchronize processes when
several are accessing the segment at the same time.

To use the shared data functions, you must add the line
#include <sd.h>

at the beginning of the program. The &d.4 file contains definitions for the
mainfest constants and other macros used by the functions.
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8.5.2 Entering a Shared Data Segment

The sdentersignals a process’sintention to access the contents of a shared data
segment. A process cannot effectively access the contents of the segment unless
it enters the segment. The function call hasthe form:

sdenter. (addr, flag)

where addr is a character pointer to the segment to be accessed, and flag is an
integer value which defines how the segment is to be accessed. The flagmay be
SD_RDONLY for indicating read only access to the segment, or SD_NOWAIT for
returning an error if the segment is locked and another process is currently
accessing it. These values may also be combined by logically ORing them.

The function normally waits for the segment to become available before
allowing access to it. A segment is not available if the segment has been created
without SD_UNLOCK flag and another processis currently accessing it.

In general, it is unwise to stay in a shared data segment any longer than it takes
to examine or modify the desired location. The sdleave function should be used
after each access. When in a shared data segment, a program should avoid
using system functions. System functions can disrupt the normal operations
required to support shared data and may cause some data to be lost. In
particular, if a program creates a shared data segment that cannot be shared
simultaneously, the program must not call the fork function when it is also
accessing that segment.

8.5.3 Leaving a Shared Data Segment

The sdleave function signals a process’s intention to leave a shared data
segment after reading or modifying its contents. The function call has the
form:

sdleave (addr)
where addr is a pointer with type char to the desired segment. The function
returns -1 if it encounters an error, otherwise it returns 0. The return value is
always aninteger.

The function should be used after each access of the shared data to terminate
the access. If the segment’s lock flag is set, the function must be used after each
access to allow other processes to access the segment. For example, in the
following program fragment sdleave terminates each access to the segment
given by *‘shared”.
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has the form:
sdwaitv (addr, vnum)

where addrisa character pointer to the desired segment, and vnumis an integer
value which defines the version number to wait on. The function normally
returns the new version number. It returns-1if it encounbers an error. The
return valueisalways aninteger.

The function is typically used to synchronize the actions of two separate
processes. For example, in the following program fragment the program waits
while the program corresponding to the version number “radical_change”
performsits operations in the segment.

#include <sd.h>

main ()

int radical_change = 3;

if ( sdwait ( sdseg, radical_change ) === -1)
fprintf(stderr, " Cannot find segment\n");

If an error occurs while waiting, an error message is printed.

8.5.6 Freeing a Shared Data Segment

The sdfree function detaches the current process from the given shared data
segment. The function call hasthe form:

sdfree (addr)

where addr is a character pointer to the segment to be set free. The function
returnsthe integer value 0, if the segment isfreed. Otherwise, itreturns-1.

If the process is currently accessing the segment, sdfree automatically calls
edleave to leave the segment before freeing it.

The contents of segments that have been freed by all attached processes are

destroyed. To reaccess the segment, a process must recreate it using the edget
function and SD_CREAT flag.
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number of the most recent XENIX system function error. Errors detected by
system functions, such as access permission errors and lack of space, cause the
system to set the errno variable to a number and return control to the
program. The error number identifies the error condition. The variable may
be used in subsequent statements to processthe error.

The errno variable is typically used immediately after a system function has
returned an error. In the following program fragment, errno is used to
determine the course of action after an unsuccessful call to the openfunction.

if ( (f[d=open("accounts”, O_RDONLY)) == -1)
switch (errno) {
case(EACCES):
fd = open(” fusr/tmp/accounts”,0_RDONLY);
break;
- default:
exit(errno);

}

In this example, if errno is equal to EACCES (a manifest constant), permission
to open the file accounts in the current directory is denied, so the file is opened
in the directory [usr/tmp instead. If the variable is any other value, the
program terminates.

To use the errno variable in a program, it must be explicitly defined as an
external variable with int type. Note that the file errno.A contains manifest
constant definitions for each error number. These constants may be used in
any program in which the line

#include <errn_o.h>
is placed at the begiﬂning of the program. The meaning of each manifest
constant is described in Intro(S) in the XENIX Reference Manual.
9.4 Printing Error Messages .

The perror function copies a short error message describing the most recent
system function error to the standard error file. The function call hasthe form:

perror (s)

where ¢ is a pointer to a string containing additional information about the
error. )

The perror function places the given string before the error message and
separates the two with a colon (:). Each error message corresponds to the
current value of the errno variable. For example, in the following program
fragment perror displays the message



Most system errors occur during calls to system functions. If the system error is
recoverable, the system will return an error value to the program and set the
errno variable to an appropriate value. No other information about the error
isavailable.

- Although the system lets two or more programs share a given resource, it does
not keep close track of which program is using the resource at any given time.
When an error occurs, the system returns an error value to all programs
regardless of which caused the error. No information about which program
caused theerror is available.

System errors that occur during routine I/O operations initiated by the XENIX
system itsell generally do not affect user programs. Such errors cause the
system to display appropriate system error messageson the system console.

Some system errors are not detected by the system until after the
corresponding function has returned successfully. Such errorsoccur when data
written to a file by a program has been queued for writing to disk at a more
convenient time, or when a portion of data to be read from disk is found to
already be in memory and the remaining portion is not read until later. In such
cases, the system assumes that the subsequent read or write operation will be
carried out successfully and passes control back to the program along with a
successful return value. If operation is not carried out successfully, it causes a
delayederror.

When a delayed error occurs, the system usually attempts to return an error on
the next call to a system function that accesses the same file or resource. If the
program has already terminated or does not make a suitable call, then the error
isnotreported.
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procedure that is being setjmpedto. Hence, register variable valuesafteralongjmp are
the same as before a corresponding setjmp is called. 1f you need local variables to
changebetweenthe call of setjmp andlongjmp, they cannot be register variables.

A.1.2 Celling Sequence

The calling sequence is straightforward: arguments are pushed on the stack from the
lasttofirst: i.¢., fromright toleft as you readthem inthe Csource. The push quantumis
4 bytes, so if you are pushing a character, you must extend it appropriately before
pushing. Structures and floating point numbers that are larger than4 bytes are pushed
inincrements of 4 bytes so that they end up in the same order in stack memory as they
areinany othermemory. Thismeans pushing the last word first and longword padding
the last word (the first pushed) if necessary. The caller isresponsible for removing his
ownarguments. Typically, an

addgl #constant,sp

is done. It is not really important whether the caller actually pushes and pops his
arguments or just stores them in a static area at the top of the stack, but the debugger,
adb, examines the addql or addw from the sp to decide how many arguments there
were.

‘A3 ‘Stack Probes

XENIX is designed to dynamically allocate stack for local variables, function
arguments, return addresses, etc. To do this, the XENIX kernel checks the offending
instruction when a memory fault occurs. If it is a stack reference, the kernel maps
enough stack memory for the instructionto complete its execution successfully. Then
the procedure continues execution where it left off. Generally, this means restarting
the offending memory reference instruction (usually a push or store). Unfortunately,
the MC68000doesnot provide a waytorestart instructions.

Therefore, we need to perform a special instruction, which we call a stack probe, that
potentially causesthe memory fault, butthat has no effect other thanthe memory fault
itself. The kernel canthen allocate any needed stack memory, ignore the fact that the
stack probe instruction did not complete, and continue on to the next instruction.
When we perform a stack probe and a memory fault occurs, the kernel allocates
additionalmemory forthe stack. The stack probeinstructionfor 68000 XENIX is

1stb —value(sp)

Value mustbe negative: since anegativeindex from the stack pointer isabove the top of
the stack— an otherwise absurd reference— XENIX knows that this instruction can
onlybeastack probe.

For the general case, use the following procedure entry sequence:

procedure_entry: .
link a6,#—savesize
tstb —pushsize—slop—8(sp)
Any registers among d2—d7 and a2 - a5 that are used in this procedure are saved witha
moveml instruction after this sequence. The number of registers saved in the moveml
needs to be accounted for in the push size. Thus, pushsize is the sum of the number of
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ftime functions. The ftime function, used with the etsme function, provides the

default value for the time zone when the TZ environment variable hasnot been

set. This means a binary configuration program can be used to change the .
" default time zone. No source license is required.

B.5 Changes to the ioctl Function

XENIX 3.0 and UNIX System 3.0 have a full set of XENIX 2.3-compatible soct
calls. Furthermore, XENIX 3.0 has resolved problems that previously hindered
UNIX System 3.0 compatibility. For convenience, XENIX 2.3-compatible foct!
calls can be executed by a UNIX System 3.0 program. The available XENIX 2.3
toetl calls are: TIOCSETP, TIOCSETN, TIOCGETP, TIOCSETC, TIOCGETC,
TIOCEXCL, TIOCNXCL, TIOCHPCL, TIOCFLUSH, TIOCGETD, and TIOCSETD.

B.B Pathname Resolﬁtion

If a null pathname is given, XENIX 2.3 interprets the name to be the current
directory, but UNIX System 3.0 considers the name to be an error. XENIX 3.0
uses the version number in the z.out header to determine what action to take.

“If the symbol ..” is given as a pathname when in a root directory that has been
defined using the chroot function, XENIX 2.3 moves to the next higher
directory. XENIX 3.0 also allows the “..”” symbol, but restricts its use to the
super-user. :

B.7 Using the mount and chown Functions

Both XENIX 3.0 and UNIX System 3.0 restrict the use of the mount system call to
the super-user. Also, both allow the owner of a file to use chown function to
change the file ownership.

B.8 Supér-Block Format

Both UNIX System 3.0 and UNIX System 5.0 have new super-block formats.
XENIX 3.0 uses the System 5.0 format, but uses a different magic number for
each revision. The XENIX 3.0 super-block has an additional field at the end
which can be used to distinguish between XENIX 2.3 and 3.0 super-blocks.
XENIX 3.0 checks this magic number at boot time and during 2 mount. If a
XENIX 2.3 super-block is read, XENIX 3.0 converts it to the new format
internally. Similarly, if a XENIX 2.3 super-block is written, XENIX 3.0 converts
it back to the old format. This permits XENIX 2.3 kernels to be run on file
systems also usable by UNIX System 3.0.
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case of ‘‘normal” termination) one supplied by the program (see

wait(S) and ezit(S)). The former byte is 0 for normal termination;

the latter is customarily 0 for successful execution and nonzero to

indicate troubles such as erroneous parameters, or bad or inaccessi-
11 (3]

ble data. It is called variously ‘‘exit code’’, “‘exit status’’, or ‘‘return
code’’, and is described only where special conventions are involved.

Notes

Not-all commands adhere to the above syntax.
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ADB(CP)

escape a °.

< name The value of name, which is either a variable name or a.

register name. Adb maintains a number of variables (see
VARIABLES) named by single letters or digits. If name is
a register name then the value of the register is obtained
from the system header in corfil.

syh:bol A symbol is a sequence of upper or lower case letters,
underscores or digits, not starting with a digit. The value
of the symbol is taken from the symbol table in objfil. An
initial _ or = will be prepended to symbol if needed. '

- symbol : '
In C, the ‘true name’ of an external symbol begins with
an underscore (.). It may be necessary to use this name
to distinguish it from the internal or hidden variables of a
program. ‘ _ C

(exp) The value of the expression exp.

Monadic operators '

#exp  The contents of the location addressed by exp in corfil.

@exp The contents of the location addressed by exp in objfil.

"—exp Integer negation.

“exp  Bitwise complement.

Dyadic operators are left associative and are less binding than
monadic operators.

el +e2
el —e2
elxe2
el %e2
el&e2
elle2
el #e2

Integer addition.

Integer subtracticn.

Integer multiplication.

Integer division.

Bitwise conjunction.

Bitwise disjunction.

EI rounded up to the next multiple of e2.

COMMANDS
* Most commands consist of a verb followed by a modifier or list of
modifiers. The following verbs are available. (The commands ‘?’

and
details.)

”

May 10,

may be followed by ‘x’; see ADDRESSES for further

Locations starting at address in objfil are printed according
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are checked to .ensm'e that they have an
appropriate type as indicated below.

/ local or global data-symbol
?  local or global text symbol
= local or global absolute symbol
p 2 Print the addressed value in symbolic form using
~ the same rules for symbol lookup as a.
t 0  When preceded by an integer tabs to the next

appropriate tab stop. For example, 8t moves to
the next 8—space tab stop.

r 0 Print a space.
n 0  Print a newline.
"..." 0 Print the enclosed string.

Dot is decremented by the current increment.
Nothing is printed. ‘

+ Dot is incremented by 1. Nothing is printed.

- Dot is decremented by 1. Nothing is printed.

newline If the previous command temporarily incremented dot,
make the increment permanent. Repeat the previous
command with a count of 1.

[2/) value mask
Words starting at dof are masked with mask and compared
with value until a match is found. If L is used then the
match is for 4 bytes at a time instead of 2. If no match is
found then dor is unchanged; otherwise dot is set to the
matched location. If mask is omitted then —1 is used.

[2/lw value ...
Write the 2—byte value into the addressed location. If the
command is W, writc 4 bytes. Odd addresses are not
allowed when writing to the subprocess address space.

[2/lm b1 el f1[2/]

New values for (b1, el, f1) are recorded. If less than
three expressions are given then the remaining map
parameters are left unchanged. If the ‘?’ or */° is followed
by ‘%’ then the second segment (b2, 2 ,f2) of the map—
ping is changed. If the list is terminated by *?’ or */’ then
the file (objfil or corfil respectively) is used for subsequent
requests. (So that, for example, ‘‘m?" will cause ‘/’ to
refer to objfil.)

>name Dot is assigned to the variable or register named.
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the same line as the command. An argument
starting with < or > causes the standard input or
output to be established for the command. All
signals are turned on on entry to the subprocess.

cs The subprocess is continued with signal s ¢ s, see
signal(S). If address is given then the subpro—
cess is continued at this address. If no signal is
specified then the signal that caused the subpro—
cess to stop is sent. Breakpoint skipping is the
same as for r.

ss As for ¢ except that the subprocess is single
stepped count times. If there is no current sub—
process then objfil is run as a subprocess as for r.
In this case no signal can be sent; the remainder
of the line is treated as arguments to the subpro—
cess.

k The cuirent subprocess, if any, is terminated.

VARIABLES
Adb provides a number of variables. 'Named variables are set ini—
tially by adb but are not used subsequently. Numbered variables
are reserved for communication as follows.

0 The last value printed.
1 The last offset part of an instruction source.
2 The previous value of variable 1.

On entry the following are set from the system header in the corfil.
If corfil does not appear to be a core file then these values are set
4 from objfil. .

b The base address of the data segment.
d ‘The data segment size.

e The entry point.

s The stack segment size.

t The text segment size.

ADDRESSES
The address in a file associated with a written address is deter—
mined by a mapping associated with that file. Each mapping is
represented by two triples (b1, el, f1) and (b2, €2, f2) and the file
address corresponding to a written address is calculated as follows.

bl <address<el => file
_ address=address +f1—bl, otherwise,
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Name

admin - Creates and administers SCCS files.

Syntax

admin [ n] [~ i[name]] [~ rrel] [~ t{name]] [~ fAag|flag-val
- dﬂag[ﬂag-va.l ] [~ alogin] [~ elogin] [~ m|milist]
l— ylcomment]] [~ h] [~ z] files

Description

Admin is used to create new SCCS files and to change parameters of
existing ones. Arguments to adminmay appear in any order. They
consist of options, which begin with — , and named files (note that
SCCS filenames must begin with the characters s.). If a named file
doesn’t exist, it is created, and its parameters are initialized accord-
ing to the specified options. Parameters not initialized by a option
are assigned a default value. If a named file does exist, parameters
corresponding to specified options are changed, and other parameters
are left as is.

If a directory is named, admin behaves as though each file in the
directory were specified as a named file, except that nonSCCS files
(last component of the pathname does not begin with s.) and
unreadable files are silently ignored. If the dash - is given, the
standard input is read; each line of the standard input is taken to be
the name of an SCCS file to be processed. - Again, nonSCCS files and
unreadable files are silently ignored.

The options are as follows. Each is explained as though only one
named file is to be processed since the effects of the arguments apply
independently to each named file.

-n This option indicates that a new SCCS file is to be
created.
- ijname] The name of a file from which the text for a new

SCCS file is to be taken. The text constitutes the
first delta of the file (see —r below for delta
numbering scheme). If the i option is used, but the
filename is omitted, the text is obtained by reading
the standard input until an end-of-file is encoun-
tered. If this option is omitted, then the SCCS file is
created empty. Only one SCCS file may be created
by an admin command on which the i option is sup-
plied. Using a single admin to create two or more
SCCS files require that they be created empty (no
- i option). Note that the — i option implies the
- n option.
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Hist -

qtezt

mmod

ttype

ADMIN (CP)

A list of releases to which deltas can no longer
be made (get — e against one of these
“locked’’ releases fails). The list has the fol-
lowing syntax:

<list> ;== <range> | <list> , <range>
<range> :== RELEASE NUMBER |a

The character a in the list is equivalent to
specifying all releasee for the named SCCS file.

Causes delta(CP) to create a ‘‘null” delta in

. each of those releases (if any) being skipped

when a delta is made in a new release {e.g., in
making delta 5.1 after delta 2.7, releases 3 and
4 are -skipped). These null deltas serve as
‘‘anchor points’’ so ‘that branch deltas may
later be created from them. The absence of
this flag causes skipped releases to be nonex-
istent in the SCCS file preventing branch deltas
from being created from them in the future.

User-definable  text substituted for all
occurrences of the keyword in SCCS file text
retrieved by get( CP).

Module name of the SCCS file substituted for
all occurrences of the admin.CP keyword in
SCCS file text retrieved by get(CP). If the m
flag is not specified, the value assigned is the
name of the SCCS file with the leading s.
removed.

Type of module in the SCCS file substituted for
all occurrences of
keyword in SCCS . file text retrieved by

" get(CP).

vlpgm]

Causes delta(CP) to prompt for Modification
Request (MR) numbers as the reason for
creating a delta. The optional value specifies
the name of an MR number validity checking
program (see delta(CP)). (If this flag is set
when creating an SCCS file, the m option must
also be used even if its value is null).

Causes removal {deletion) of the specified flag from
an SCCS file. The - d optidn may be specified only
when processing existing SCCS files. Several —d
options may be supplied on a single admin com-
mand. See the ~ foption for allowable flag names.
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-2 The SCCS file checksum is recomputed and stored in
the first line of the SCCS file (see — h, above).

Note that use of this option on a truly corrupted file
may prevent future detection of the corruption.

Files

The last component of all SCCS filenames must be of the form
s.file-name. New SCCS files are created read-only (444 modified by
umask) (see chmod(C)). Write permission in the pertinent directory
is, of course, required to create a file. All writing done by admin is
to a temporary x-file, called x.filename, (see get(CP)), created with
read-only permission if the admin command is creating a new SCCS
file, or with the same mode as the SCCS file if it exists. After suc-
cessful execution of admin, the SCCS file is removed (if it exists),
and the x-file is renamed with the name of the SCCS file. This
ensures that changes are made to the SCCS file only if no errors
occurred.

It is recommended that directories containing SCCS files be mode
755 and that SCCS files themselves be read-only. The mode of the
directories allows only the owner to modify SCCS files contained in
the directories. The mode of the SCCS files prevents any
modification at all except by SCCS commands.

If it should be necessary to patch an SCCS file for any reason, the
mode may be changed to 644 by the owner allowing use of a text
editor. Care must be taken! The edited file should always be pro-
cessed by an admin — h to check for corruption followed by an
admin - z to generate a proper checksum. Another admin — h is
recommended to ensure the SCCS file is valid.

Admin also makes use of a transient lock file (called z.fllename),

which is used to prevent simultaneous updates to the SCCS file by
different users. See get{ CP) for further information.

See Also
delta( CP), ed(C), get(CP), help(CP), prs(CP), what{C), sccsfile(F)

Diagnostics -

Use kelp(CP) for explanations.
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file.

v Verbose. Under the verbose option, ar gives a file-by-file
description of the making of a new archive file from the old
archive and the constituent files. When used with t, it gives a
long listing of 2ll information about the files. When used with
x, it precedes each file with a name.

c¢. Create. Normally ar will create afile when it needs to. The
create option suppresses the normal message that is produced
when afile is created.

1 Local. Normally ar places its temporary files in the directory
/tmp. This option causes them to be placed in the local direc-
tory.

Files

Jtmp/v* Temporary files

See Also
1d(CP), lorder(CP), ar(F)

Notes

If the same file is mentioned twice in an argument list, it may be put
in the archive twice.
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Name

cb - Beautifies C programs.

Syntax

~¢b (file]

Description

Cb places a cobpy of the C program in file (standard input if file is v
not given) on the standard output with spacing and indentation that
displays the structure of the program.
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-K Do not generate stack probes. Stack probes are necessary
for XENIX user programs to assure proper stack growth.

Other arguments
are taken to be either loader option arguments, or C—
compatible object programs, typically produced by an
earlier cc run, or perhaps libraries of C—compatible
routines. These programs, together with the results of
any compilations specified, are loaded (in the order
given) to produce an executable program with namie

a.out.

Files

file.c input file

file.o object file

a.out loaded output

file.isx] temporaries for cc

/ib/cpp . preprocessor

/lib/c68 compiler for cc

/lib/c680 optional optimizer

Nib/ert0.0 runtime startoff

/ib/libc.a - standard library, see intro(S)

lusr/include standard directory for ‘#include’ files
See Also

B. W. Kernighan and D. M. Ritchie, The C Programming
Language, Prentice—Hall, 1978

D. M. Ritchie, C Reference Manual

adb(CP), 1d(CP)

DIAGNOSTICS

The diagnostics produced by C .itsclf are intended to be self—
explanatory. Occasional messages may be produced by the
assembler or the loader. Of these, the most mystifying are from
the assembler, as(C), which produces line number reports based on
the generated code, which is only loosely related to the source
linenumber. Running the compiler with the —S option and assem—
bling the result by hand may help you resolve the difficulty.
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If -~ mis not used and the standard input is a
terminal, the prompt MRs? is issued on the
standard output before the standard input is
read; il the standard input is not a terminal,
no prompt is issued. The MRs? prompt always
precedes the comments? prompt (see -~y
option).

MRs in a list are separated by blanks and/or
tab characters. An unescaped newline charac-
ter terminates the MR list.

Note that if the v flag has a value (see
admin(CP)), it is taken to be the name of a
program (or shell procedure) which validates
the correctness of the MR numbers. If a
nonzero exit status is returned from the MR
number validation -'program, cd¢ terminates
and the delta commentary remains unchanged.

— y[comment]  Arbitrary text used to replace the comment(s)

- already existing for the delta specified by the
- r option. The previous comments are kept
and preceded by a comment line stating that
they were changed. A null ¢omment has no
effect.

If - yis not specified and the standard input is
a terminal, the prompt ‘“comments?”’ is issued
on the standard output before the standard
input is read; if the standard input is not a ter-
minal, no prompt is issued. An unescaped
newline character terminates the comment text.

In general, if you made the delta, you can change its delta
commentary; or if you own the ﬁle ‘and directory you can
modlfy the delta commentary.
Examples
"The following:

ede - r1.6 - m”b178-12345 1b177-54321 bl79-00001” — ytrouble
s.file

adds bl78-12345 and bl79-00001 to the MR list, removes bl77-54321

from the MR list, and adds the comment trouble to delta 16 of
s. ﬁle
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Name

comb - Combines SCCS deltas.

Syntax

comb [~ o] [- g] [ psid] [~ clist] files

Description

Comb provides the means to combine one or more deltas in an SCCS
file and make a single new delta. The new delta replaces the previous
deltas, making the SCCS file smaller than the original.

Comb does not perform the combination itself. Instead, it generates
a shell procedure that you must save and execute to reconstruct the
given SCCS files. Comb copies the generated shell procedure to the
standard output. To save the procedure, you must redirect the out-
put to a file. The saved file can then be executed like any other shell
procedure (see sk{C)).

When invoking comb, arguments may be specified in any order. All
options apply to all named SCCS files. If a directory is named, comb
behaves as though each file in the directory were specified as a
named file, except that nonSCCS files {last component of the path-
name does not begin with s.) and unreadable files are silently
ignored. If a name of — is given, the standard input is read; each
line of the standard input is taken to be the name of an SCCS file to
be processed; nonSCCS files and unreadable files are silently ignored.

The options are as follows. Each is explained as though only one
named file is to be processed, but the effects of any option apply
independently to each named file. ’

~ pSID The SCCS IDentification string (SID) of the oldest delta to
be preserved. All older deltas are discarded in the recon-
structed file.

— clist A list (see get(CP) for the syntax of a list) of deltas to be
preserved. All other deltas are discarded.

-0 For each get — e generated, this argument causes the recon-
structed file to be accessed at'the release of the delta to be
created, otherwise the reconstructed file would be accessed
at the most recent ancestor. - Use of the — o option may
decrease the size of the reconstructed SCCS file. It may also
alter the shape of the delta tree of the original file.
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Name

config - configure a XENIX system

Syntax
- [etc/config [~ t] [~ 1 file] [~ c file] [~ m file] dfile

Description

Config is a program that takes a deséription of a XENIX system and
generates a file which is a C program defining. the configuration
tables for the various devices on the system.

The — ¢ option specifies the name of the configuration table file; c.c
is the default name,

The — m option specifies the name of the file that contains all the
information regarding supported devices; fetc/master is the default
name. This file is supplied with the XENIX system. and should not be
modified unless the user fully understands its construction.

The — t option requests a short table of major device numbers for
character and block type devices. This can facilitate the creation of
special files. : :

The user must supply dfile; it must contain device information for
the user’s system. This file is divided into two parts. The first part
contains physical device specifications. The second part contains
system-dependent information. Any line with an asterisk (*) in
column 1 is a comment. .

All configurations are assumed to have a set of required devices
which must be present to run XENIX such as the system clock.
These devices must not be specified in dfile.

First Part of dfile

Each line contains two fields, delimited by blanks and/or tabs in the
following format:

devname number

where devname is the name of the device (as it appears in the
Jetc/master device table), and number is the number (decimal) of
devices associated with the corresponding controller; number is
optional, and if omitted, a default value which is the maximum
value for that controller is used.
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We must also specify the following parameter information:

Th

Files

(4]

root device is an HD (pseudo disk 3)
pipe device is an HD (pseudo disk 3}
swap device is an HD (pseudo disk 2)
with a swplo of 1 and an nswap of 2300
number of buffers is 50
number of processes is 50
maximum number of processes per user ID is 15
number of mounts is 8
number of inodes is 120
number of files is 120
number of calls is 30
number of texts is 35
number of character buffers is 150
number of swapmap entries is 50
number of memory pages is 512
number of file locks is 100
timezone is pacific time
daylight time is in effect
actual system configuration would be specified as follows:
hd 1

fd 1
root hd 3
pipe hd 3

swap hd 2 0 2300
* Comments may be inserted in this manner

buffers 50

procs 150
maxproc 15
mounts 8
inodes 120
files 120
calls 30
texts 35
clists 150

swapmap 50
pages {1024/2);
locks 100
timezone (8+60)
daylight 1

[etc/master default input master device table

c.C

default output configuration table file

See Also

master(F)
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Name

-cref - Makes a cross-reference listing.

Syntax

cref [ - acilnostux123 ] files

Description

Cref makes a cross-reference listing of assembler or C programs. The
program searches the given filee for symbols in the appropriate C or
assembly language syntax.

The output report is in four columns:

Symbol

Filename -

Current symbol or line number
Text as it appears in the file

WD

Cref uses either an ignore file or an only file. If the — i option is
given, the next argument is taken to be an sgnore file; if the — o
option is given, the next argument is taken to be an only file. /gnore
and only files are lists of symbols separated by newlines. All sym-
bols in an ignore file are ignored in columns. 1 and 3 of the output.
If an only file is given, only symbols in that file will appear in
column 1. Only one of these options may be given; the default set-
ting is — i using the default ignore file (see FILES below). Assem-
bler predefined symbols or C keywords are ignored.

The — s option causes current symbols to be put in column 3. In the
assembler, the current symbol is the most recent name symbol; in C,
the current function name. The — 1 option causes the line number
within the file to be put in column 3.

The - t option causes the next available argument to be used as the
name of the intermediate file (instead of the temporary. file
Jtmp/ert?? ). This file is created and is not removed at the end of
the process.

The cref options are:

a . Uses assembler format (default)

¢ Uses C format

i Uses an ignore file (see above)

I Puts line number in column 3 (instead of current symbol)
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Name

ctags — Creates a tags file.

Syntax

ctags [-u] [ - w] [ - x] name ...

Description

Ctags makes 2 tags file for #(C) from the specified C sources. A tags
file gives the locations of specified objects (in this case functions) in
a group of files. Each line of the tags file contains the function
name, the file in which it is defined, and a scanning pattern used to
find the function definition. These are given in separate fields on the
line, separated by blanks or tabs. Using the tags file, vi can quickly
find these function definitions.

If the — x flag is given, ctags produces a list of function names, the
line number and file name on which each is defined, as well as the
text of that line and prints this on the standard output. This is a sim-
ple index which can be printed out as an off-line readable function
index.

Files whose name ends in .c or .h are assumed to be C source files
and are searched for C routine and macro definitions.

Other options are:

— w Suppresses warning diagnostics.

— u Causes the specified files to be updated in tags; that is, all refer-
ences to them are deleted, and the new values are appended to
the file. (Beware: this option is implemented in a way which is
rather slow; it is usually faster to simply rebuild the tags file.)

The tag masn is treated specially in C programs. The tag formed is

created by prepending M to the name of the file, with a trailing .c

removed, if any, and leading pathname components also removed.

This makes use of ctags practical in directories with more than one

program.

Files

tags Output tags file

See Also
ex(C), vi(C)
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Name

* delta— Makes a delta (change) to an'SCCS file.

Syntax
delta [- rSID] [~ s] [~ n] [- glist] |~ m[mrlist]] [~ y[comment]]
- p| files

Description

Delta is used to permanently introduce into the named SCCS file
changes that were made to the file retrieved by get(CP) (ca.lled the
g-file, or generated file).

Delta makes a delta to each SCCS file named by filles. If a directory
is named, delts ‘behaves as though each file in the directory were
specified as a named file, except that nonSCCS files (last component
of the pathname does not begin with 8.) and unreadable files are
silently ignored. If a name of — is given, the standard input is read
(see Warning); each line of the standard input is taken to be the
name of an SCCS file to be processed.

Delta may issue prompts on the standard output depending upon
certain options specified and flags {see admin(CP)) that may be
present in the SCCS file (see — m and — y options below).

Options apply independently to each named file.

- rSID Uniquely identifies which delta is to be made to the
8CcCs file. The use of this keyletter is necessary
only if two or more versions of the same SCCS file
have been retrieved for editing (get — e} by the
same person (login name). The SID value specified
with the — r keyletter can be either the SID specified

. on the get command line or the SID to be made as
reported by the get command (see get(CP)). A
diagnostic results if the specified SID is ambiguous,
or if it is necessary and omitted on the command
line.

-8 Suppresses the issue, on the standard output, of the
created delta’s SID, as well as the number of lines
inserted, deleted and unchanged in the SCCS file.

-n Specifies retention of the edited g-file (normally
removed at completion of delta processing).
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p-file
q-file
x-file
z-file
d-file

[usr/bin/bdiff

Warning

DELTA (CP)

" Existed before the execution of delta; may exist

after completion of delta.

Created during the execution of delta; removed after
completion of delta.

Created during the execution of delta; renamed to
SCCs file after completion of delta.

Created during the execution of delta; removed dur-
ing the execution of delta.

Created during the execution of delta; removed after
completion of delta.

Program to compute differences between the
“retrieved’’ file and the g-file.

Lines beginning with an SOH ASCH character (binary 001) cannot be
placed in the SCCS file unless the SOH is escaped. This character has
special meaning to SCCS (see sccefle(F)) and will cause an error.

A get of many SCCS files, followed by a delta of those files, should
be.avoided when the get generates a large amount of data. Instead,
multiple get/delts sequences should be used.

If the standard input (- ) is specified on the delta command line, the
— m (if necessary) and - y options must also be present. Omission
of these options causes an error to occur.

See Also

admin(CP), bdiff(C), get{ CP), help(CP), prs(CP), sccsfile(F)

Diagnaostics

Use help(CP) for explanations.

March 24, 1984
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gets for editing on the same SID until delta is executed or
the j (joint edit) flag is set in the SCCS file (see
admin(CP}). Concurrent use of get — e for different
SIDs is always allowed.

If the g-file generated by get with an — e option is
accidentally ruined in the editing process, it may be
regenerated by reexecuting the get command with the
— k option in place of the — e option.

SCCS file protection specified via the ceiling, floor, and
authorized user list stored in the SCCS file (see
admin(CP)) are enforced when the — e option is used.

-b Used with the — e option' to indicate that the new delta
should have an SID in a new branch. This option is
ignored if the b flag is not present in the file (see
admin(CP)) or if the retrieved delte is not a leaf delta.
(A leaf delta is one that has no successors on the SCCS
file tree.)

Note: A branch delta may always be created from a non-
leaf delta. '

~ ilist A list of deltas to be included (forced to be applied) in
the creation of the generated file. The liet has the follow-
ing syntax:

<list> ::== <range> | <list> , <range>
<range> :==SID |SID ~ SID

SID, the SCCS Identification of a delta, may be in any
form described in Chapter 5, ‘“SCCS: A Source Code
Control System,” in the XENIX Programmer’s Guide.

~ xliet A list of deltas to be excluded (forced not to be applied)
in the creation of the generated file. See the — i option
for the list format.

-k Suppresses replacement of identification keywords (see
below) in the retrieved text by their value. The — k
option is implied by the — e option.

- 19 Causes a delta summary to be written into an [-file. If
— lp is used then an [-file is not created; the delta sum-
mary is written on the standard output instead. See
FILES for the format of the [-file.

-p Causes the text retrieved from the SCCS file to be written
on the standard output. No g-file is created. All output
that normally goes to the standard output goes to file
descriptor 2 instead, unless the - s option is used, in
which case it disappears.
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wherever they occur. The following keywords may be used in the
text stored in an SCCS file: '

Keyword Value .

M% Module name: either the value of the m flag in the file
(see admin(CP)), or if absent, the name of the SCCS file
with the leading s. removed.

A% SCCS identification (SID) {9R% %A% %B%I%S%) of the

retrieved text.

R% Release.
A% Level
B% Branch.

5% Sequence.

D% Current date (YY/MM/DD).

A% Current date (MM/DD/YY]}.

%X % Current time (HH:MM:SS).

9%E% Date newest applied delta was created (YY/MM/DD).

°GC% Date newest applied delta was created (MM/DD/YY).

A% Time newest applied delta was created (HH:MM:SS).

Y% Module type: value of the t flag in the SCCS file (see

' admin(CP)).

%%%  SCCS filename.

% Fully qualified SCCS filename.

Q% The value of the q flag in the file (see admin{CP)).

% Current line number. This keyword is intended for iden-
tifying messages output by the program such as ‘‘this
shouldn’t have happened’’ type errors. It is not intended
to be used on every line to provide sequence numbers.

%L % The 4-character string @ (#) recognizable by whaet(C}).

%W% A shorthand notation for constructing what{C) strings for
XENIX program files. W% = %Z %%aM %< horizontal-

tab> %A%
A% Another shorthand notation for constructing what(C)
strings for nonXENIX program files.

%A% = TLT%6Y %o T % Td %66 %o

Files

Several auxiliary files may be created by get. These files are known
generically as the g-file, l-file, p-file, and 2-file. The letter before the
hyphen is called the tag. An auxiliary filename is formed from the
SCCS filename: the last component of all SCCS filenames must be of
the form s.module-name, the auxiliary files are named by replacing
the leading s with the tag. The g-file is an exception to this scheme:
the g-file is named by removing the s. prefix. For example, s.xyz.c,
the auxiliary filenames would be xyz.c, l.xyz.c, p.xyz.c, and z.xyz.c,
respectively.

The ¢-file, which contains the generated text, is created in the
current directory (unless the — p option is used). A g-file is created
in all cases, whether or not any lines of text were generated by the
get. It is owned by the real user. If the — k option is used or
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created mode 444.

See Also
admin(CP), delta(CP), help(CP), prs(CP), what(C), scesfile(F)

Diagnostics

Use help{CP) for explanations.

Notes

If the effective user has write permission (either explicitly or impli-
citly) in the directory containing the SCCS files, but the real user
doesn’t, then only one file may be named when the — e option is
used.
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Name

hdr - Displays selected parts of object files.

Syntax
hdr | - dhprsSt | file ...

Description

Hdr displays object file headers, symbol tables, and text or data relo-
cation records in human-readable formats. It also prints out seek
positions for the various segments in the object file.

A.out, x.out, and x.out segmented formats and archives are under-
stood. :

The symbol table format consists of six fields. In a.out formats the
third field is missing. The first field is the symbol’s index or position
in the symbol table, printed in decimal. The index of the first entry
is zero. The second field is the type, printed in hexadecimal. The
third field is the s_seg field, printed in hexadecimal. The fourth
field is the symbol’s value in hexadecimal. The fifth field is a single
character which represents the symbol’s type as in nm(CP), except C
common is not recognized as a special case of undefined. The last
field is the symbol name.

If long form relocation is present, the format consists of six fields.
The first is the descriptor, printed in hexadecimal. The second is the
symbol ID, or index, in decimal. This field is used for external relo-
cations as an index into the symbol table. It should reference an
undefined symbol table entry. The third field is the position, or
offset, within the current segment at which relocation is to take
place; it is printed in hexadecimal. The fourth field is the name of
the segment referenced in the relocation: text, data, bss or EXT for
-external. The fifth field is the size of relocation: byte, word (2
bytes), or long. The last field will indicate, if present, that the relo-
cation is relative.

If short form relocation is present, the format consist of three fields.
The first field is the relocation command in hexadecimal. the second
field contains the name of the segment referenced; text or data. The
last field indicates the size of relocation: word or long.

Options and their meanings are:
— h Causes the object file header and extended header to be printed

out. Each field in the header or extended header is labeled.
This is the default option.
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Name

help - Asks for help about SCCS commands.

Syntax

help | args]

Description

Help finds information to explain a message from an SCCS command

or explain the use of 2 command. Zero or more arguments may be

supplied. If no arguments are given, kelp will prompt for one.

The arguments may be either message numbers (which normally

appear in parentheses following messages) or command names.

There are the following types of arguments:

type 1 Begins with nonnumerics, ends in numerics. The non-
numeric prefix is usually an abbreviation for the program
or set of routines which produced the message (e.g., ge8,
for message 6 from the get command).

type 2 Does not contain numerics (as a command, such as get)

type 3 Is all numeric (e.g., 212)

The response of the program will be the explanatory information
related to the argument, if there is any.

When all else fails, try “‘help stuck’.

Files

- Justflib/help Directory containing files of message text
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9'.")

LD{CP)

or —F options can be used to produce different types of

executable files.

Ld understands several options. Except for —I, they should appear
before the names of all object file arguments.

-P

-X

May 10,

‘Strip’ the output to save space by removing the symbol
table and relocation records. Note that stripping impairs
the usefulness of the debugger. This information can also
be removed later with strip(CP).

Do not attach the short form of relocation. This does not
imply removing the symbol table, as with —s .

Take the following argument as a symbol and enter it as
undefined in the symbol table. This is useful for loading
wholly from a library, since initially the symbol table is
empty and an unresolved reference is needed to force the
loading of the first routine.

Discard all symbols except those that are undefined exter—
nal.

The same as —U, except also retain the following list of
global symbols. The list consists of the next command
line arguments and is terminated by the end of the com—
mand line, by — alone, or by any further option beginning
with a —.

The same as —g, except that the list of global symbols is
taken from the file named by the following argument. If
the next argument is — alone, the standard input is read.
The symbols may be separated by any type of whitespace.

This option is an abbreviation for the library name
‘/lib/libx.a’, where x is a string. If the library does not
exist, /d then tries ‘/ust/lib/libx.a’. A library is searched
when its name is encountered, so the placement of a —1 is
significant. Note that —1 with no argument, defaults to
—lc . If the processor on which Id is running is not the
same as the target processor, then it is possible that —p
may be implied. In the case of the MC68000 target, —p
fusr/lib/mlib is implied.

Take the following argument as the directory in which —Ix
libraries will be found. -

Do not preserve local (non.globl) symbols in the output

1984 Page 2



LD (CP) LD(CP)

segment. With —nn, it is used to compute the base of the
data segment. With —nr, it is used to compute the base
of the text segment.

-R The next argument is taken to be a hexadecimal number
that is used as the base address for text relocation. With
—ior —nn , it also specifies the text base address; with
—nr it specifies the data base address. .

-F The next argument is taken to be a hexadecimal number

~'that specifies the size of the stack required by the object

file when executing. This only has meaning on those
processors that cannot expand the stack dynamically.

Files
/lib/lib*.a libraries
fusr/mlib/lib*.a  more libraries
x.out ~ output file
See Also

as(CP), ar(CP), cc(CP), ranlib(CP), strip(CP), x.out(F)
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.and write to, defaulted to stdin and stdout, respectively.

- Any line beginning with a blank is assumed to contain only C text
and is copied; if it precedes 9%%it is copied into the external defini-
tion area of the lex.yy.c file. " All rules should follow a %%% as in
YACC. Lines preceding 9% which begin with a nonblank character
define the string on the left to be the remainder of the line; it can be
called out later by surrounding it with {}. Note that curly brackets
do not imply parentheses; only string substitution is done.

Example
D [o0- 9]
. %% , :
if printf("IF statement\n”);

|a~ 2]+ printf("tag, value %s\n",yytext);
O{D} - printf("octal number %s} vytext),
{D}H  printf("decimal number %s\n",yytext);
"4+ 4" printf("unary op\n");
S printf{"binary op\n”);
i { loop:

while (input{) l== '¥);

switch (input())

case '/": break;
case '¥: unput(""),
default. go to loop;

b

The external names generiu’d by lez all begin with the prefix yy or

The options must appear before any files. The option - ¢ indicates
C actions and is the default, — t causes the lex.yy.c program to be
written instead to standard output, — v provides a one-line summary
.of statistics of the machine generated, — n will not print out the —
. summary. Multiple files are treated as a single file. If no files are
specified, standard input is used.

Certain table sizes for the resulting finite state machine can be set in
the deﬁnitions section:

%n
number of positions is n (default. 2000)

% n
number of states is n (500)

number of parse tree nodes is n (1000)
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Name

lint - Checks C language usage and eyniax.

Syntax

lint [~ abchlnpuvx] file ...

Description

Lint attempts to detect features of the C program file that are likely
to be bugs, nonportable, or wasteful. It also checks type usage more
strictly than the C compiler. Among the things which are currently
detected are unreachable statements, loops not entered at the top,
automatic - variables declared and not used, and logical expressions
whose value is constant.. Moreover, the usage of functions is
checked to find functions which return values in some places and
not in others, functions called with varying numbers of arguments,
and functions whose values are not used.

If more than one file is given, it is assumed that all the files are to be
loaded together; they are checked for mutual compatibility. If rou-
tines from the standard library are called from file, lint checks the
function definitions using the standard lint library llibe.ln. If lint is
invoked with the — p option, it checks function definitions from the
portable lint library libport.In.

Any number of lint options may be used, in any order. The follow-
ing options are used to suppress certain kinds of complaints:

— a Suppresses complaints about assignments of long values to vari-
ables that are not long.

—~ b Suppresses complaints about break statements that cannot be
reached. {Programs produced by lez or yace will ofben result in
a large number of such complaints.)

— ¢ Suppresses complaints about casts that have questionable porta-
bility.

~ h Does not apply heuristic tests that attempt to intuit bugs,
improve style, and reduce waste.

— u Suppresses complaints about functions and external variables
used and not defined, or defined and not used. (This option is
suitable for running lint on a subset of files of a larger program.)

- v Suppresses complaints about unused arguments in functions.

—~ x Does not report variables referred to by external decla.ratlons
but never used.
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“Just/flib/llibe,  fusr/lib/libport, * fusr/lib/libm, - fusr/lib/llibdbm,
Just/lib/llibtermlib
Standard lint libraries (source format)

[ust/tmp/*lint* Temporaries

See Also -
cc( CP)

Notes

Ezit(S), and other functions which do not return, are not under-
stood. This can cause improper error messages.

March 24, 1984 " Page 3



M (CP) | M4 (CP)

Name

m4 - Invokes a macro processor.

Syntax

m4 | opt;ions ] [ files ]

Description

M} is 3 macro processor intended as a front end for Ratfor, C, and
other languages. Each of the argument ﬁlea is processed in order, if
there are no files, or if a filename is -, the standard input is read.

The processed text is written on the standa.rd output.

The options and their eﬂects are as I‘ollows

-e Operates mteractwely. Interrupts are 1gnored and the output is
unbuffered.

- & Enables line sync output for the C preprocessor (#line ...)

- Bint
Changes the size of the push-back and argument. collection
buffers from the default of 4,096.

-~ Hint
Changes the size of the symbol table hash array from t.he
default of 199. The size should be prime.

— Sint i
Changes the size of the call stack from the default of 100-slots.
Macros take three slots, and nonmacro arguments take one.

- Tint
Changes the size of the token buffer from the default of 512
bytes.

To be effective, these flags must appear before any filenames and
before any — D or - U flags: :

— Dname[==val]
Defines name to val or to null in val’s absence.

- Uname
Undefines name.

March 24, 1984 ~» - Pagel



M4 (CP)

shift

changequote

M4 (CP)

Returns all but its first argument. The other arguments
are quoted and pushed back with commas in between.
The quoting nullifies the effect of the extra scan that
will subsequently be performed.

Changes quotation marks to the first and second argu-
ments. The symbols may be up to five characters long.
Changequote without arguments restores the original

" values (ie., ¥

changecom

divert

undivert

divhum

dnl -

ifelse

iner

decr

eval

March 24, 1984

Changes left and right comment markers. from the
default # and newline. With no arguments, the com-
ment mechanism is effectively disabled. With one
argument, the left marker becomes the argument and
the right marker becomes newline. With two argu-
ments, both markers are affected. Comment markers
may be up to five characters long.

M4 maintains 10 output streams, numbered 0-9. The
final output is the concatenation of the streams in
numerical order; initially stream O is the current
stream. The divert macro changes the current output

stream to its (digit-string) argument. Output diverted

to a stream other than 0 through 9 is discarded.

Causes immediate output of text from diversions

named as arguments, or all diversions if no argument.

Text may be undiverted into another diversion.
Undiverting discards the diverted text.

Returns the value of the current output stream.

Reads and discards characters up to and including the
next newline.

Has three or more arguments. If the first argument is
the same string as the second, then the value is the
third argument. If not, and if there are more than four
arguments, the process is repeated with arguments 4, 5,
6 and 7. Otherwise, the value is either the fourth
string, or if it is not present, null.

‘Returns the value of its argument incremented by 1.

The value of the argument is calculated by interpreting
an initial digit-string as a decimal number.

Returns the value of its argument decremented by 1.

Evaluates its argument as an arithmetic expression,
using 32-bit arithmetic. Operators include +, - , %, /,
% * (exponentiation), bitwise &, |, *, and 7; relation-
als; parentheses. Octal and hex numbers may be
specified as in C. The second argument. specifies the
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Name

MAKE (CP)

make - Maintains, updates, and regenerates groups of programs.

Syntax

make |- f makefile] |- —il 1= k| |- sl [~ ol - e
["f”lq}[-d][nlmes?][ I -k [-s] [-d [-n] [~} [-¢]

Description

The following is a brief description of all options: and some special

names:

—  makefile Description filename, Makefile is assumed to be the

March 24, 1984

name of a description file. A filename of — denotes’
the standard input. The contents of makefile override
the built-in rules if they are present.

Prints out the complete set of macro definitions and
target descriptions.

Ignores error codes returned by invoked commands.
This mode is entered if the faké target name .IGNORE
appears in the description file.

Abandons work on the current entry, but continues on
other branches that do not depend on that entry.

Silent mode. Does not print command lines before
executing. This mode is also entered if the fake target
name .SILENT appears in the description file.

Does not use the built-in rules.

No execute mode. Prints commands, but does not
execute them. Even lines beginning with an @ are
printed.

Compatibility mode for old makefiles.

Environment variables override assignments within
makefiles.

Touches the target files (causing them to be up-to-
date) rather than issues the usual commands.

Debug mode. Prints out detailed information on files
and times examined.
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line is always executed (see discussion of the MAKEFLAGS macro
under Environment). The — t (touch) option updates the modified
date of a file without executing any commands.

Commands returning nonzero status normally terminate make. If
the — i option is present, or the entry .IGNORE: appears in makefile,
or if the line specifying the command begins with
<tab> <hyphen>, the error is ignored. If the — k option is
present, work is abandoned on the current entry, but continues on
other branches that do not depend on that entry.

The — b option allows old makefiles (those written for the old ver-
sion of make) to run without errors. The difference between the old
version of make and this version is that this version requires all
dependency lines to have a (possibly null) command associated with
them. The previous version of make assumed if no command was
‘specified explicitly that the command was null.

Interrupt and quit cause the target to be deleted unless the‘ta.rget
depends on the special name .PRECIOUS.

Environment

The environment is read by make. All variables are assumed to be
macro definitions and processed as such. The environment variables
are processed before any makefile and after the internal rules; thus,
macro assignments in a makefile override environment variables.
The — e option causes the environment to override the macro
assignments in a makefile.

The MAKEFLAGS environment variable is processed by make as
containing any legal input option (except — f, — p;, and — d) defined
for the command line. Further, upon invocation, make “‘invents’
the variable if it is not in the environment, puts the current options
into it, and passes it on to invocations of commands. Thus,
MAKEFLAGS always contains the current input options. This proves
.very useful for ‘“‘super-makes’’. In fact, as noted above, when the
- n option is used, the command $(MAKE) is executed anyway;
hence, one can perform a make — n recursively on a whole software
system to see what would have been executed. This is because the
- n is put in MAKEFLAGS and passed to further invocations of
$(MAKE). This is one way of debugging all of the makefiles for a
software project without actually doing anything.

Macros

Entries of the form string! = etring2 are macro definitions. Subse-
quent appearances of $(stringl[:substl=[subst2]]) are replaced by
etring?. The parentheses are optional if a single character macro
name is used and there is no substitute sequence. The optional
:subst] ==subst? is a substitute sequence. If it is specified, all nono-
verlapping occurrences of subet! in the named macro are replaced by
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dependents such as .c, .8, etc. If no update commands for such a
file appear in makefile, and if a default dependent exists, that prere-
quisite is compiled to make the target. In this case, make has infer-
ence rules which allow building files from other files by examining
the suffixes and determining an appropriate inference rule to use.
The current default inference rules are:

.¢ .¢” .sh ssh™ .c.o .c”.0 .c".c 8.0 57.0 .y.0 .y".0 .Lo 170
Jy.c.y.c lec.ca.c’a .s".a.h"h

The internal rules for make are contained in the source file rules.c
for the make program. These rules can be locally modified. To print
out the rules compiled into the make on any machine in a form suit-
able for recompilation, the following command is used:

make - fp - 2>/dev/null </dev/null

The only peculiarity in this output is the (null) string which printf(S)
prints when handed a null string.

A tilde in the above rules refers to an SCCS file (see sccefile(F)).
Thus, the rule .c”.0 would transform an SCCS C source file into an
object file (.0). Because the s. of the SCCS files is a prefix it is
incompatible with make’s suffix point-of-view. Hence, the tilde is a
way of changing any file reference into an SCCS file reference.

A rule with only one suffix (i.e. .c:) is the definition of how to build
z from z.c. In effect, the other suffix is null. This is useful for
building targets from only one source file (e.g., shell procedures,
simple C programs).

Additional suffixes are given as the dependency list for .SUFFIXES.
Order is significant; the first possible name for which both a file and
a rule exist is inferred as a prerequisite.
The default list is:

SUFFIXES: 0 .c .y . s
Here again, the above command for printing the internal rules will
display the list of suffixes implemented on the current machine.

Multiple suffix lists accumulate; .SUFFIXES: with no dependencies
clears the list of suffixes.

Inference Rules
The first example can be done more briefly:
pgm: a.0 b.o

cc 2.0 b.o - o pgm
a.0 b.o: inclh
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C source files are out of date. The substitution mode translates the
.0 to .c. (Unfortunately, one cannot as yet transform to .c”) Note
also, the disabling of the .c.a: rule, which would have created each
object file, one by one. This particular construct speeds up archive
library maintenance considerably. This type of construct becomes
very cumbersome if the archive library contains a mix of assembly
programs and C programs.

‘Files
[Mm]akefile
s.{Mm]akefile

See Also
sh(C)

Notes

Some commands return nonzero status inappropriately; use — i to
overcome the difficulty. Commands that are directly executed by the
shell, notably ¢d(C), are ineflectual across newlines in make. The
. syntax (lib(filel.o file2.0 file3.0) is illegal. You cannot build
lib{file.o) from file.o. The macro $(a:.0=.c”} is not available.
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Example

char efilname|] = "/usr/lib/pi_strings”; '
int efil = -1;

error(al, a2, a3, a4)
| char buf[256);
if (efil < 0) {
efil = open(efilname, 0);
if (efil < 0) {

perror(efilname);

exit{C);

if (Iseek(efil, (long) al, 0) ||read(efil, buf, 256) <= 0)
goto oops; :
printf(buf, a2, a3, ad);
}

See Also
lseek(S), xstr(CP)

Credit

This utility was developed at the University of California at Berkeley
and is used with permission.

Notes

All the arguments except the name of the file to be processed are
unnecessary. ) .
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Name
prof — display profile data

Syntax :
prof[ —a ][ =1][ ~low]| —high |]] file |

Description
Prof interprets the file mon.out produced by the monitor subrou—
tine. Under default modes, the symbol table in the named object
file. (x.out default) is read and correlated with the mon.out profile
file. For each external symbol, the percentage of time spent exe—
cuting between that symbol and the next is printed (in decreasing
order), together with the number of times that routine was called
~ and the number of milliseconds per call.

If the —a option is used, all symbols are reported rather than just
external symbols. If the —1I option is used, the output is hsted by
symbol value rather than decreasing percentage.

If the —v option is used, all printing is suppressed and a graphic
version of the profile is produced on the standard output for display
by the plot(C) filters. The numbers low and high, by default 0 and
100, cause a selected percentage of the profile to be plotted with
accordingly higher resolution.

In order for the number of calls to a routine to be tallied, the —p
option of cc must have been given when the file containing the
routine was compiled. This option also arrangcs for the mon.out
file to be produced automatically.

Files
mon.out for profile
x.out  for namelist

See Also
monitor(S), proﬁl(S), cc(CP) , plot(C)

Notes
Beware of quantization errors.

If you use an explicit call to monitor(S) you will need to make sure
that the buffer size is equal to or smaller than the program size.
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Data Keywords

Data keywords specify which parts of an SCCS file are to be retrieved
and output. All parts of an SCCS file (see sccefile(F)) have an asso-
ciated data keyword. There is no limit on the number of times a
data keyword may appear in a dataspec.

The information printed by prs consists of the user-supplied text and
appropriate values (extracted from the SCCS file) substituted for the
recognized data keywords in the order of appearance in the dataepec.
The format of a data keyword value is either simple, in which key- .
word substitution is direct, or multiline, in which keyword substitu-
tion is followed by a carriage return.

User-supplied text is any text other than reccgnized data keywords.
A tab is specified by \t and carriage return/newline is specified by \n.
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Examples
The following:
prs - d"Users and/or user IDs for :F: are:\n:UN:" s.file
may produce on the standard output:
Users and/or user IDs for s.file are:
xyz
131

abe

prs — d"Newest delta for pgm :M:: :I: Created :D: By :P:" ~ r
s.file

may produce on the standard output:
Newest delta for pgm main.c: 3.7 Created 77/12/1 By cas
As a special case:
prs s.file
may produce on the standard output:
D 1.1 77/12/1 00:00:00 cas 1 000000/00000/00000
MRs:
bl178-12345
bl78-54321
COMMENTS:

this is the comment line for s.file initial delta

for each delta table entry of the *“D’ type. The only option allowed
to be used with the special case is the — a option.

Files

See Also
admin(CP), delta(CP), get{(CP), help(CP), sccsfile(F)

Diagnostics

Use hkelp(CP) for explanations.
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Name

ratfor - Converts Rational FORTRAN into standard FORTRAN.

Syntax »

ratfor | option ... | [ filename ... ]

Description

Ratfor converts a rational dialect of FORTRAN into ordinary irra-
tional FORTRAN. Ratfor provxdes control flow constructs essenually
identical to those in C:

statement grouping:
{statement, statement; statement }

decxsxon-makms
it (condition) statement | else st.a.tement]
switch (xntzger value) {
case integer:  statement’

[ default: ] statement

loops: '

while {condition) statement

for (expression; condition; expression) statement
do limits statement

repeat statement | until (condmon) ]

break [n]

next [n]

.and some additional syntax to make programs easier to read and write:

Free form input:
multiple statements/line; automatic continuation

Comments:
# this is a comment

Translation of relationals:
>, >==, etc., become .GT., .GE,, ete.

Return (expression)
returns expression to caller from function

Define:
define name replacement
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Name

regemp ~ Compiles regular expressions.

Syntax

regemp [~ | files

Description

Regemp, in most cases, precludes the need for calling regemp (see
regez(S)) from C programs. This saves on both execution time and
program size. The command regemp compiles the regular expres-
sions in file and places the output in file .i. If the — option is used,
the output will be placed in file .c. The format of entries in file is a
name (C variable) followed by one or more blanks followed by a
regular expression enclosed in double quotation marks. The output
of regemp is C source code. Compiled regular expressions are
represented as extern char vectors. File.i files may thus be included
into C programs, or fde.c files may be compiled and later loaded. In
the C program which uses the regemp output, regez(abe,line) applies
the regular expression named abec to line. Diagnostics are self-
explanatory.

Examples
name "([A- Za- z][A- Za- 30- 9_]*)$0”
telno  "\({0,1)([2- 9][01][1- 9])$0\) {0,1} *

” _ - s - R ”
A glo- slensil - loa)

In the C program that uses the regemp output,
regex(telno, line, area, exch, rest)

will apply the regular expression named teino to line.

See Also

regex(S)
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Name

sact - Prints current SCCS file editing activity.

Syntax

sact files.

Description

Sact informs the user of any impending deltas to a named SCCS file.
This situation occurs when get(CP) with the — e option has been
previously executed without a subsequent execution of delta(CP). If
a directory is named on the command line, sact behaves as though
each file in the directory were specified as a named file, except that
nonSCCS files and unreadable files are silently ignored. If a name of
— is given, the standard input is read with each line being taken as
the name of an SCCS file to be processed.

The output for each named file consists of five fields separated by

spaces. ‘ ‘
Field 1 Specifies the SID of a delta that currently exists in the
. 8CCS file to which changes will be made to make the
new delta
Field 2 Specifies the SID for the new delta to be created
Field 3 Contains the logname of the user who will make the
delta i.e., executed a get for editing
Field 4 Contains the date that get — e was executed
Field 5 Contains the time that get — e was executed
See Also

. delta( CP), ge‘t(CP), unget{CP).

Diagnostics

Use help(CP) for explanations.
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Name

size - Prints the size of an object file,

Syntax

size [ object ... }

Descripﬁon
Size prints the (decimal) number of bytes required by the text, data,
and bss portions, and their sum in decimal and hexadecimal, of each
object-file argument. If no file is specified, a.out is used.

See Also
a.out(F)
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Name

strings ~ Finds the printable strings in an object file.

Syntax

strings |- l [~ o] [ - number] file ...

| Description

Stringe looks for ASCII strings in a binary file. A string is any
sequence of four or more printing characters ending with a newline
or a null character. Unless the — flag is given, stnings only looks in
the initialized data space of object files. If the — o flag is given, then
each string is preceded by its decimal offset in the file. If the
~ number flag is given then number is used as the minimum string
length rather than 4.

Stringe is useful for identifying random object files and many other
things. ‘

See Also
hd(C), 0d(C)
Credit

This utility was developed at the University of California at Berkeley
:and is used with permission.
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Name

time - Times a command.

Syntax

time command

DeScﬁption
The given command is executed; after it is complete, time prints the
elapsed time during the command, the time spent in the system, and
the time spent in execution of the command. Times are reported in
seconds. -

The times are printed on the standard error.

See Also

times(S)
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Name '

unget - Undoes a previous get of an SCCS file.

Syntax

unget [~ rSID] [~ 8] [~ n] files

Description

Unget undoes the effect of 2 get — e done prior to creating the
intended new delta. If a directory is named, unget behaves as
though each file in the directory were specified as a named file,
except that nonSCCS files and unreadable files are silently ignored.
If a name of — is given, the standard input is read with each line
being taken as the name of an SCCS file to be processed.

Options apply independently to each named file.
- rSID Uniquely identifies which delta is no longer intended.
(This would have been specified by get as the ““new
- delta”.) The use of this option is necessary only if two
or more versions of the same SCCS file have been
retrieved for editing by the same person (login name).
A diagnostic results if the specified SID is ambiguous,
or if it is necessary and omitted on the command line.

-8 Suppresses the printout, on the standard output, of the
intended delta’s SID.

-n Causes the retention of the file which would normally
be removed from the current directory.

See Also
delta( CP), get(CP), sact{ CP)

Diagnostics

Use kelp(CP) for explanations.
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The 8-bit code returned by val is a disjunction of the possible errors,
i. e., can be interpreted as a bit string where (moving from left to
right) set bits are interpreted as follows:
bit 0 = Missing file argument
bit 1 = Unknown or duplicate option
bit 2 == Corrupted SCCS file »

- bit 3 == Can’'t open file or file not SCCS
bit 4 == SID is invalid or ambiguous
bit 5 == SID does not exist
'bit 8 = %Y %, — y mismatch
bit 7 = %M %, — m mismatch
Note that val can process two or more files on a given command line
and in turn can process multiple command line (when reading the
standard input). In these cases an aggregate code is returned; a logi-
cal OR of the codes generated for each command line and file pro-
cessed. ‘

See Also
admin(CP), delta(CP), get{CP}, prs(CP)

Diagnostics

Use help(CP) for explanations.
Notes

Val can process up to 50 files on a single command line.
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Name

xstr - Extracts strings from C programs.

Syntax
xstr [- ¢} [- ]| file ]

Description’
g
Xotr maintains a file stnngs into which strings in component parts of
a large program are hashed. These strings are replaced with refer-
ences to this common area. This serves to implement shared con-
stant strings, most useful if they are also read-only.

The command
Xstr ~ ¢ name

will extract the strings from the C source in name, replacing string
references by expressions of the form (&xstr[number]) for some
number. An appropriate declaration of zetr is prepended to the file.
The resulting C text is placed in the file z.¢, to then be compiled.
The strings from this file are placed in the stnngs data base if they
are not there already. Repeated strings and strings which are suffices
of existing strings do not cause changes to the data base.

After all components of a large program have been compiled, a file
zs.c declaring the common zetr space can be created by a command
of the form :

xstr -c namel name2 name3 ...
This zs.¢ file should then be compiled and loaded with the rest of the
program. If possible, the array can be made read-only (shared) sav-
ing space and swap overhead.
Xetr can also be used on a six{gle file. A command

Xstr name

creates files z.c and zs.c as before, without using or affecting any
stnngs file in the same directory.

It may be useful to run zstr after the C preprocessor if any macro
definitions yield strings or if there is conditional code which contains
strings which may not, in fact, be needed. Xstr reads from its stan-
dard input when the argument — is given. An appropriate command
sequence for running zetr after the C preprocessor is:
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Name

yacc — Invokes a compiler-compiler.

Syntax

yace [~ vd ] grammar

Description
Yace converts a context-free grammar into a set of tables for a sim-
ple automaton which executes an LR(1) parsing algorithm. The
grammar may be ambiguous; specified precedence rules are used to
break ambiguities.
The output file, y.tab.c, must be coinpi]ed by the C compiler to pro-
duce a program yyparse. This program must be loaded with the lexi-
cal analyzer program, yylez, as well as main and yyerror, an error
“handling routine. These routines must be supplied by the user;
lez{CP) is useful for creating lexical analyzers usable by yace.
If the ~ v flag is given, the file y.output is prepared, which contains
a description of the parsing tables and a report on conflicts generated
by ambiguities in the grammar.

If the - d flag is used, the file y.tab.h is generated with the #define
statements that associate the yacc-assigned ‘‘token codes’’ with the
user-declared ‘‘token names’. This allows source files other than
y-tab.c to access the token codes.

Files
y.output
y.tab.c
y.tab.h Defines for token names

yacc.tmp, yacc.acts Temporary files

Just/lib/yaccpar Parser prototype for C programs

See Also
lex(CP)
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defopen, defread
dup, dup2

ecvt, fevt

execl, execv, execle,
execve, execlp, execvp
exit

exp, log, pow, sqrt

fclose, fflush
fontl

ferror, feof,
clearerr, fileno,
floor, fabs, ceil,
fimod

fopen, freopen, fdopen
fork

fread, fwrite
frexp,ldexp, modf

fseek, fiell, rewind
gamma

getc, getchar,
fgetc, getw

getewd

getenv

getgrent, getgrgid,
getgrnam, setgrent,
endgrent

getlogin

getopt

getpass
getpid, getpgrp,
getppid

getpw

getpwent, getpwuid,
getpwnam, setpwent,
endpwent

gets, fgets

getuid, geteuid,
getgid, getegid

hypot
joctl
kill

1-ii

Readsdefaultentries
Duplicatesanopenfile
descriptor

Performsoutput conversions

Executesafile
Terminatesaprocess
Performsexponential, logarithm,

" power, square root functions

Closesor flushesa stream
Controlsopenfiles

Determines stream status

Performs absolute value, floor,
ceiling, andremainder functions
Opensastream
Createsanewprocess
Performsbufferedbinary
inputand output
Splitsfloating—point numberinto
amantissaand anexponent
Repositions astream
Performslog gamma functions

Getscharacterorwordfroma
stream

Getspathname of current
workingdirectory

Gets value forenvironment name

Get groupfileentry

- Getslogin name

Getsoptionletter from argument
vector
Readsapassword

Getsprocess, process group, and
parentprocesslDs ’
Getsname from UID

Getspassword fileentry
Getsa string from astream

Getsreal user, effectiveuser, real
groupandeffectivegrouplDs
DeterminesEuclideandistance
Controls character devices
Sendsasignalto aprocessorora
groupofprocesses

P



sdgetv, sdwaitv
setbuf

setjmp, longjmp
setpgrp

setuid, setgid
shutdn

signal
sigsem

sinh, cosh, tanh
sleep

ssignal, gsignal
stat, fstat
stdio

stime

string, strcat,
strncat, strcmp,
sumcmp, strcpy,
strncpy, strien,
strchr, strrchr,
strpbrk, strspn,
strespn, strtok
swab

sync

system

termcap, tgetent,
tgetnum, tgetflag,

tgetstr, tgoto, tputs

time, ftime
times

tmpfile
tmpnam

trig, sin, cos, tan,

asin, acos, atan, atan2

ttyname, isatty
ulimit
umask

umount
uname

ungetc
unlink
ustat
utime

1=iv

Synchronizes shareddataaccess
Assignsbuffering toa stream
Performsa nonlocal"goto”
SetsprocessgrouplD
Setsuserand groupiDs
Flushesblock /O andhatts
the CPU

Specifies whattodoupon
receiptofasignal
Signalsaprocess waitingon
asemaphore :
Peformshyperbolic functions
Suspendsexecutionforan
interval
Implementssoftware signals
Getsfile status

Performs standardbuffered
inputand output

Setsthetime

Performs string operations
Swapsbytes

Updatesthe super—block
Executesashellcommand

Performsterminal functions
Getstimeanddate
Getsprocessand child
processtimes
Createsatemporary file
Createsaname fora

temporary file

Performstrigonometric functions -

. Findsthe name of aterminal
" Getsand setsuserlimits

Setsand getsfilecreation
mask

Unmountsafile system

Gets nameofcurrent XENIX
system
Pushescharacterbackinto
input stream
Removesdirectory entry
Getsfiles system statistics
Setsfileaccessand






Execution, files exec -
Execution, nonlocal* ‘goto’’ setjimp
Execution, profiling monitor
Execution, shell system
execv function exec
execve function exec
execvpfunction exec
fabs function floor
fcvt function ecvt
fdopenfunction fopen
feof function ferror
fetch function dbm
filush function fclose
fgetc function gete
fgetsfunction gets
Filesystem, mounting mount
File system, statistics ustat
File system, ummounting umount
File,accessandmodificationtimes utime
File, accessibility _ access
File, check forreading rdchk
File, closing dose
File, control fentl
File, creation creat
File, creation mknod
File, creationmask umask
Fiie, duplication dup
File, errorand status ferror
File, linking link
File, lockingregions locking
File,mode chmod
File,opening .open
File, ownership chown
File, reading read
File, removal unlink
File, size chsize
File, status stat
File, temporary tmpfile
File, user and groupID setuid
File, writing write
Filename, creation mktemp
Filename, temporary tmpnam
fileno function ferror
Files, repositioning Iseek
firstkey function dbm
Floor, ceiling, andremainder functions floor
fmodfunction fioor

fprintffunction

printf




log function exp
log10function exp
Loginname cuserid
Login name, user logname
Login, name getlogin
longjmp function setimp
Itol3 function 13tol
Mathematics, Bessel functions bessel
Mathematics, Euclideandistance hypot
Mathematics, exponential and logarithm functions exp
Mathematics, hyperbolic functions sinh
Mathematics, log gamma function gamma
Mathematics, trigonometric functions trig
Memory, allocation malloc
Message, errors assert
modffunction frexp
Name list nlist
Name list xlist
nbwaitsem function waitsem'
nextkey function dbm
Option, fromargument vector getopt
Password, fileentries getpwent
Password, fileentries putpwent
Password, foruseriD getpw
Password, input getpass
pclose function popen
Pipe, creating pipe
Pipe, openingandclosing popen
pow function exp
Process, alarmclock alarm
Process, creation fork
Process, executionpriority nice
Process, executiontime profile profil
Process, executiontimes times -
Process, groupID setpgrp
Process, limits ulimit
Process, locking inmemory lock
Process, memory allocation sbrk
Process, real and effectiveIDs getuid
Process, suspensionuntil signal pause
Process, temporary suspension nap
Process, temporary suspension sleep
Process, termination abort
Process, termination exit
Process, termination kill
Process, trace ptrace
Process, waiting for childprocess wait
Process, IDs getpid




Stream, string output puts
Strings, operations string
strlen function string
strmcat function string
strncmp function string
stencpy function string
strpbrk function string
strrchr function string
strspnfunction string
strtok function string
System, currentname uname
System, stopping shutdn
System, super—block sync
System, time stime
sys.errlist variable perror
sys_nerr variable perror
tanfunction trig
tanh functioon___ sinh
Terminal, capability functions termcap
Terminal, filenames ctermid
Terminal, name ttyname
tgetflag function termcap
tgetnum function termcap
tgetstr function termcap
tgotofunction termcap
Timeanddate time
toascii function conv
tolower function conv
toupper function conv
tputs function termcap
tzset function ctime
Working directory chdir
Working directory, pathname getcwd
yOfunction bessel
y1 function bessel
ynfunction ‘bessel
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1 EPERM Notowner
Typically this error indicates an attempt to modify a file in some
way forbidden except to its owner or super-user. It is also
returned for attempts by ordinary users to do things allowed
only to the super-user.

o

ENOENT No such file or directory
This error occurs when a filename is specified and the file
should exist but doesn’t, or when one of the directories in a
pathname does not exist.

3 ESRCH No such process
No process can be found corresponding to that specified by pid
in kil or ptrace.

4 EINTR Interrupted system call
An asynchronous signal (such as interrupt or quit), which the
user has elected to catch, occurred during a system call. If exe-
cution is resumed after processing the signal, it will appear as if
the interrupted system call returned this error condition.

5 EIO I/O error
Some physical I/O error. This error may in some cases occur on
“a call following the one to which it actually applies.

6 ENXIO No such device or address
I/O on a special file refers to a subdevice which does not exist,
or beyond the limits of the device. It may also occur when, for
example, a tape drive is not on-line or no disk pack is lcaded on
a drive.

7 E2BIG Arg list too long
An argument list longer than 5,120 bytes is presented to a
member of the ezec family.

8 ENOEXEC Exec format error
A request is made to execute a file which, although it has the
appropriate permissions, does not start with a valid magic
number (see a.out(F)).

9 EBADF Bad file number
Either a file descriptor refers to no open file, or a read (respec-
tively write) request is made to a file which is open only for
writing (respectively reading).

10 ECHILD No child processes
A wait, was executed by a process that had no- existing or
unwaited-for child processes.

11 EAGAIN No more processes

A fork failed because the system s process table is full or the
user is not allowed to create any more processes. ‘
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23

24

25
26

27

28

29

30

31

32

33

34

35

36

ENFILE File table overflow
The system’s table of open files is full, and temporarily no more
opens can be accepted.

EMFILE  Too many open files
No process may have more than 20 file descriptors open at a
time.

ENOTTY Not a typewriter

ETXTBSY Text file busy

An. attempt to execute a pure-procedure program which is
currently open for writing (or reading). Also an attempt to open
for writing a pure-procedure program that is being executed.

EFBIG File too large
The size of a file exceeded the maximum file size
(1,082,201,088 bytes) or ULIMIT; see ulimi(S).

ENOSPC No space left on device
During a wnte to an ordinary file, there is no free space left on
the device. -

ESPIPE Illegal seek
An lseck was issued to a pipe.

EROFS Read-only file system
An attempt to modify a file or directory was made on a device
mounted read-only.

EMLINK Too many links
An attempt to make more than the maximum number of links
(1000) to a file.

EPIPE Broken pipe

A write on a pipe for which there is no process to read the data.
This condition normally generates a signal; the error is returned
if the signal is ignored.

EDOM Math arg out of domain of func
‘The argument of a function in the math package is out of the
domain of the function.

ERANGE Math result not representable
The value of a function in the math package is not representable
within machine precision.

EUCLEAN File system needs cleaning
An attempt was made to mount(S) a file system whose super-
block is not flagged clean.

EDEADLOCK Would deadlock '
A process’ attempt to lock a file region would cause a deadlock
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Real User ID and Real Group ID

Each user allowed on the system is identified by a positive integer
called a real user ID.

Each user is also a member of a group. The group is identified by a
positive integer called the real group ID.

An active process has a real user ID and real group ID that are set to
the real user ID and real group ID, respectively, of the user responsi-
ble for the creation of the process.

Effective User ID and Effective Group ID

An active process has an effective user ID and an effective group ID
that are used to determine file access permissions (see below). The
effective user ID and effective group ID are equal to the process’ real
user ID and real group ID respectively, unless the process or. one of
its ancestors evolved from a file that had the set-user-ID bit or set~
group ID bit set; see ezee(S).

Super-User
A process is recognized as a superuser process and is granted special
privileges if its effective user ID is 0.

Spectal Procesece

The processes with a process ID of 0 and a process ID of 1 are special
processes and are referred to as proc0 and procl.

Proc0 is the scheduler. Procl is the initialization process (snst).
Procl is the ancestor of every other process in the system and is
used to control the process structure.

Filename

Names consisting of up to 14 characters may be used to name an
ordinary file, special file or directory.

These characters may be selected from the set of all character values
excluding 0 (null) and the ASCII code for a / (slash).

Note that it is generally unwise to use %, ?, |, or ] as part of
filenames because of the special meaning attached to these characters
by the shell. Likewise, the high order bit of the character should not
be set.
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match the group ID of the file, and the appropriate access bit of
the ‘‘other” portion (07) of the file mode is set.

Otherwise, the corresponding permissions are denied. See chmod(C)
and chmod(S). ’

See Also

intro(C)
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Name

abort - Generates an [OT fault.

Syntax

abort ( )

Description

Abort causes an I/O trap signal (SIGIOT) to be sent to the calling
process. This usually results in termination with a core dump.

Abort can return control if the calling process is set to catch or
ignore the SIGIOT signal; see signal(S).

See Also
adb(CP), exit(S), signal(S)

Diagnostics

If an aborted process returns control to the shell ( eh(C}), the shell
. usually displays the message ‘‘abort ~ core dumped"’.
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Name

access — Determines accessibility of a file.

Syntax

int access (path, amode)
char *path;
int amode;

Description

Patk points to a pathname naming a file. Access checks the named
file for accessibility according to the bit pattern contained in amode,
using the real user ID in place of the effective user ID and the real
group ID in place of the effective group ID. The bit pattern for
amode can be formed by adding any combination of the following:

04 Read

02 Write

01 Execute (search)

00 Check existence of file

Access to the file is denied if one or more of the following are true:
A component of the path prefix is not a directory. [ENOTDIR]

Read, write, or execute (search) permission is requested for a
null pathname. [ENOENT]

The named file does not exist. |[ENOENT]}

Search permission is denied on a component of the path prefix.
[EACCES)]

Write access is requested for a file on a read-only file system.
|[EROFS]

Write access is requested for a pure procedure {shared tcxt) file
that is being executed. [ETXTBSY]

Permission bits of the file mode do not permit the requested
access. |EACCES]

Path points outside the process’ allocated address space.
[EFAULT]

Access checks the permissions for the owner of a file by checking the
‘“‘owner’’ read, write, and execute mode bits. For members of the
file’s group, the ‘‘group’” mode bits are checked. For all others, the
“‘other’’ mode bits are checked.
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Name

acct — Enables or disables process accounting.

Syntax
int acct (path)
char *path;

Description
Acet is used to enable or disable the system’s process accounting
routine. If the routine is enabled, an accounting record will be writ-
ten on an accounting file for each process that terminates. A process
can be terminated by a call to ezit or by receipt of a signal which it
does not ignore or catch; see ezi(S) and signel(S). The effective
user ID of the calling process must be super-user to use this call.

Path points to the pathname of the accounting file. The accounting
file format is given in acct(F).

The accounting routine is enabled if path is nonzero and no errors
occur during the system call. It is disabled if path is zero and no
errors occur during the system call.

Acet will fail if one or more of the following are true:

The effective user ID of the calling process is not super-user.
[EPERM]

An attempt is being made to enable accounting when it is
already enabled. |EBUSY]

A component of the path prefix is not a directory. [ENOTDIR]

One or more components of the accounting file’s pathname do
not exist. [ENOENT]

A component of the path prefix denies search permission.
[EACCES]

The file named by path is not an ordinary file. [EACCES]

Mode permission is denied for the named accounting file.
|EACCES]

The named file is a directory. |[EACCES)

The named file resides on a read-only file system. |EROFS]
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\ Name

alarm - Sets a process’ alarm clock.

Syntax
unsigned alarm (séc)
unsigned sec;

Description
Alarm sets the calling process’ alarm clock to sec seconds. After sec
‘‘real-time’’ seconds have elasped, the alarm clock sends a SIGALRM
signal to the process; see signal(S).

Although alarm does not wait for the signal after setting the alarm
clock, pause(S) may be used to make the calling process wait.

Alarm requests are not stacked; successive calls reset the calling pro-
cess’ alarm clock. :

If sec is 0, any pieviously made alarm request is canceled.

Return Value

Alarm returns the amount of time previously remaining in the cal-
ling process’ alarm clock.

See Also

pause(S), signal(S)
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Name

atof, atoi, atol — Converts ASCII to niumbers.

Syntax

double atof (nptr)
char *nptr;

int atoi (nptr)
char *nptr;

long atol (nptr)
char *nptr;
Description

These functions convert a string pointed to by nptr to floating,
integer, and long integer numbers respectively. The first unrecog-
nized character ends the string.
Atof recognizes a string of the form:

[ +]- ] digits[. digits ][ ] E{ + | - ] digits ]
where the digits are continguous decimal digits. Any number of tabs
and spaces may precede the string. The + and - signs are optional.
Either e or E may be used to mark the beginning of the exponent.
Atos and atol recognize strings of the form:

[ +]- ] digits
where the digits are contiguous decimal digits. Any number of tﬁbs
and spaces may precede the string. The + and - signs are
optional.

See Also
-scanf(S)

Notes

There are no provisions for overflow.
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Name

bsearch — Performs a binary search.

Syntax

char *bsearch (key, base, nel, width, compar)
char *key;

char *base;

int nel, width;

int {*compar)();

Description

Bsearch is a binary search routine generalized from Knuth (6.2.1)
Algorithm B. It returns a pointer into a table indicating the location
at which a datum may be found. The table must be previously
sorted in increasing order. The first argument is a pointer to the
datum to be located in the table. The second argument is a pointer
to the base of the table. The third is the number of elements in the
table. The fourth is the width of an element in bytes. The last argu-
ment is the name of the comparison routine. It is called with two
arguments which are pointers to the elements being compared. The
routine must return an integer less than, equal to, or greater than 0,
depending on whether the first argument is to be considered less
than, equal to, or greater than the second.

Return Value

If the key cannot be found in the table, a value of 0 is returned.

See Also
Isearch(S), qsort(S) -
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Name

chmod ~ Changes mode of a file.

Syntax ‘

int chmod (path, mode)
char *path;
int mode;

Description

Path points to a pathname naming a file. Chmod sets the access per-
mission portion of the named file’s mode according to the bit pattern
contained in mode.

Access permission bits for mode can be formed by adding any combi-
nation of the following:

04000 Set user ID on execution
02000 Set group ID on execution
01000 Save text image after execution
00400 Read by owner

00200 Write by owner

00100 Execute. (or search if a directory) by owner
00040 Read by group

00020 Write by group

00010 Execute (or search) by group
00004 Read by others

00002 Write by others

00001 Execute (or search) by others

To change the mode of a file, the effective user ID of the process
‘must match the owner of the file or must be super-user.

If the effective user ID of the process is not super-user, mode bit
01000 (save text image on execution) is cleared.

If the effective user ID of the process is not super-user or the
effective group ID of the process does not match the group ID of the
file, mode bit-02000 (set group ID on execution) is cleared.

If an executable file is prepared for sharing, then mode bit 01000
prevents the system from abandoning the swap-space image of the
program-text portion of the file when its last user terminates. Thus,
when the next user executes the file, the text need not be read from
the file system but can simply be swapped in, saving time. Many
systems have relatively small amounts of swap space, and the same-
text bit should be used sparingly, il at all.
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Name

chown - Changes the owner and group of a file.

 Syntax
int chown (path, owner, group)
char *path;
int owner, group;
Description
Path points to a pathname naming a file. The owner ID and group
ID of the named file are set to the numeric values contained in

owner and group respectively.

Only processes with an effective user ID equal to the file owner or
super-user may changé the ownership of a file.

If ¢hown is invoked by other than the super-user, the set-user-ID
and set-group-ID bits of the file mode, 04000 and 02000 respectively,
will be cleared.

Chown will fail and the owner and group of the named file will
~ remain unchanged if one or more of the following are true:

A component of the path prefix is not a directory. [ENOTDIR]
The named file does not exist. [ENOENT]

Search permission is denied on a component of the path prefix.
- [EACCES]

The effective user ID does not match the owner of the file, and
the effective user ID is not super-user. [EPERM)]

The named file resides on a read-only file system. [EROFS]

Path points outside the process’ allocated address space.
[EFAULT] . ,

Return Vaiue

Upon successful completion, a value of 0 is returned. Otherwise, a
value of - 1is returned and errno is set to indicate the error.

See Also
chmod(S)
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Name

chsize - Changes the size of a file.

- Syntax

int chsize (fildes, size) ‘
int fildes;
long size;

Description

Fildes is a file descriptor obtained from a creat, open, dup, fentl, or
pipe system call. Cheize changes the size of the file associated with
the file descriptor fildes to be exactly sze bytes in length. The rou-
tine either truncates the file, or pads it with an appropriate number
of bytes. If size is less than the initial size of the file, then all allo-
cated disk blocks between size and the initial file size are freed.

The maximum file size as set by ulimit(S) is enforced when chsize is
called, rather than on subsequent writes. Thus cheize fails, and the
“file size remains unchanged if the new changed file size would
exceed the ulimit.

Return Value -
Upon successful completion, a value of 0 is returned. Otherwise,
the value - 1 is returned and ermo is set to indicate the error.

See Also
creat(S), dup(S), lseek(S), open(S), pipe(S), ulimit(S)

Notes

In general if chsaize is used to expand the size of a file, when data is
written to the end of the file, intervening blocks are filled with zeros.
In a few rare cases, reducing the file size may not remove the data
beyond the new end-of-file.
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Name

conv, toupper, tolower, toascii - Translates characters.

Syntax

#include <ctype.h>

int toupper (c)
int c;

int tolower (c)
int c;

int _toupper (c)
int c;

int _tolower (c)
int c; g

int toascii (c)
int c;

Description

See

Toupper and tolower convert the argument ¢ to a letter of opposite
case. Arguments may be the integers - 1 through 255 (the same
values returned by getc(S)). If the argument of toupper represents a
lowercase letter, the result is the corresponding uppercase letter. If
the argument of tolower represents an uppercase letter, the result is
the corresponding lowercase letter. All other arguments are returned
unchanged.

_toupper and _tolower are macros that accomplish the same thing as
toupper and tolower but have restricted argument values and are fas-
ter. _toupper requires a lowercase letter as its argument; its result is
the corresponding uppercase letter. _tolower requires an uppercase
letter as its argument; its result is the corresponding lowercase letter.
All other arguments cause unpredictable results.

Toascti converts integer values to ASCII characters. - The function

clears all bits of the integer that are not part of 2 standard ASCII
character; it is intended for compatibility with other systems.

Also

ctype(S)
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Name

creat - Creates a new file or rewrites an existing one.

Syntax

int creat (path, mode)
char *path;
int mode;

Description

Creat creates a new ordinary file or prepares to rewrite an existing
file named by the pathname pointed to by path.

If the file exists, the length is truncated to 0 and the mode and
owner are unchanged. Otherwise, the file's owner ID is set to the
process’ effective user ID, the file’s group ID is set to the process’
effective group ID, and the access permission bits (i.e., the low-order
12 bits of the file mode) are set to the value of moede. Mode may
has the same values as described for chimod(S). Creat will then
modify the access permission bits as follows:

All bits set in the process’ file mode creation mask are cleared.
See umask(S).

The ‘‘save text image after execution bit” is cleared. See
chmod(S).

Upon successful completion, a nonnegative integer, namely the file
descriptor, is returned and the file is open for writing, even if the
mode does not permit writing. The file pointer is set to the begin-
ning of the file. The file descriptor is set to remain open across ezec
system calls. See fentl(S). No process may have more than 20 files
open simultaneously. A new file may be created with a mode that
forbids writing.
Creat will fail if one or more of the following are true:

A component of the path prefix is not a directory. [ENOTDIR]

A component of the path prefix does not exist. [ENOENT)

Search permission is denied on a component of the path prefix.
|EACCES)

The pathname is null. [ENOENT]

The file does rot exist and the directory in which the file i is to
be created does not permit writing. |EACCES]

March 24, 1984 Page 1



CREATSEM (S) CREATSEM (S)

Name

creatsem - Creates an instance of a binary semaphore.

Syntax

sem_num = creatsem(sem_name,mode);
int sem_num,mode
char *sem_name;

Description

Creatsem defines a binary semaphore named by gem_name to be used
by wastsem(S) and sigeem(S) to manage mutually exclusive access to
a resource, shared variable, or critical section of a program.
Creatsem returns a unique semaphore number sem_num which may
then be used as the parameter in wastsem and sigeem calls. Sema-
phores are special files of 0 length. The filename space is used to
provide unique identifiers for semaphores. Mode sets the accessibil-
ity of the semaphore using the same format as file access bits.
Access to a semaphore is granted only on the basis of the read
access bit; the write and execute bits are ignored.

A semaphore can be operated on only by a synchronizing primitive,
such as waitsem or eigeem, by creatsem which initializes it to some
value, or by opensem which opens the semaphore for use by a pro-
cess. Synchronizing primitives are guaranteed to be executed
without interruption once started. These primitives are used by
associating a semaphore with each resource (including critical code
sections) to be protected.

The process controlling the semaphore should issue
sem_num = creatsem("semaphore”, mode);

to create, initialize, and open the semaphore for that process. All
other processes using the semaphore should issue

sem_num = opensem("semaphore”)
to access the semaphore’s identification value. Note that a process
cannot open and use a semaphore that has not been initialized by a
call to creatsem, nor should a process open a semaphore more than

once in one period of execution. Both the creating and opening
processes use wastsem and sigsem to use the semaphore sem_num.

See Also

opensem($S), waitsem(S}), sigsem(S).
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Name

crypt, setkey, encrypt — Performs encryption functions.

Syntax

char *crypt (key, salt)
char ®*key, *salt;

setkey (key)
char *key;

encrypt (block, edflag)
char *block;
int edflag;

Description

Crypt is the password encryption routine. It is based on the NBS
Data Encryption Standard (DES), with variations intended (among
other things) to frustrate use of hardware implementations of the
DES for key search.

The first argument to erypt is a user’s typed password. The second is
a 2-character string chosen from the set [a-zA-Z0-9./]; this salt
string is used to perturb the DES algorithm in one of 4096 different
ways, after which the password is used as the key to encrypt repeat-
edly a constant string. The returned value points to the encrypted
password, in the same alphabet as the salt. The first two characters
are the salt itself.

The setkey and encrypt entries provide access to the actual DES algo-
rithm. The argument of setkey is a character array of length 64 con-
taining only the characters with numerical value 0 and 1. If this
string is divided into groups of 8; the low-order bit in each group is
ignored, leading to a 56-bit key which is set into the machine.

The argument to the encrypt entry is likewise a character array of
length 64 containing zeroes and ones. The argument array is
modified in place to a similar array representing the bits of the argu-
ment after having been subjected to the DES algorithm using the key
set by setkey. If edflag is 0, the argument is encrypted; if nonzero, it
is decrypted.

See Also

passwd(C), getpass(S), passwd(M)
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Name

ctermid — Generates a filename for a terminal.

Syntax
#include <stdio.h>

char *ctermid(s)
char *s;

Description

Ctermid returns a pointer to a string that, when used used as a
filename, refers to the controlling terminal of the calling process.

If (int)s is zero, the string is stored in an internal static area, the
contents of which are.overwritten at the next call to ctermid, and the
address of which is returned. If (int)e is nonzero, then ¢ is assumed
to point to a character array of at least L_ctermid elements; the
string is placed in this array and the value of & is returned. The
manifest constant L_ctermid is defined in <stdio.h>.

Notes
The difference between ctermid and ttyname(S) is that ttyname must
be given a file descriptor and it returns the actual name of the termi-
nal associated with that file descriptor, while ctermid returns a magic
string { /dev/tty) that will refer to the terminal if used as a filename.
Thus ttyname is useless unless the process already has at least one
file open to a terminal.

See Also

ttyname(S)
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CTIME () , CTIME (S)

The structure declaration for tmis defined in Jusr/include/time.h.

The external long variable &imezone contains the difference, in
seconds, between GMT and local standard time (e.g., in Eastern
Standard Time (EST), timezone is 5*60*60); the external integer vari-
able daylight is nonzero if and only if the standard U.S.A. Daylight
Savings Time conversion should be applied. The program knows
about the peculiarities of this conversion in 1974 and 1975.

If an environment variable named TZ is present, aectime uses the
contents of the variable to override the default time zone. The
value of TZ must be a three-letter time zone name, followed by a
number representing the difference between local time (with optional
sign) and Greenwich time in hours, followed by an optional three-
letter name for a daylight time zone. For example, the setting for
New Jersey would be ESTSEDT. The effects of setting TZ are thus to
change the values of the external variables timezone and daglight. In
addition, the time zone names contained in the external variable

char *tzname[2] = {"EST”, "EDT"};
are set from the environment variable. The function tzeet sets the
external variables from TZ ; it is called by aectime and may also be
called explicitly by the user.
See Also

time(S), getenv(S), environ(M)
Notes

The return values point to static data those content is overwritten by
each call.
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See Also

ascii(M)
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nl() Sets newline mapping
nocrmode() Unsets cbreak mode

noecho() Unsets echo mode

nonl() Unsets newline mapping
noraw() Unsets raw mode
overlay(winl,win2) Overlays winl on win2
overwrite(winl,win2) Overwrites winl on top of win2'
printw({fmt,argl,arg2,..) Printfs on stdscr

raw() Sets raw mode

refresh() Makes current screen look like stdscr
restty() Resets tty flags to stored value
savetty() Stored current tty flags
scanw(fmt,argl,arg2,...) Scanf through stdscr

scroll( win) Scrolls win one line

scrollok( win,boolf) Sets scroll flag

setterm(name) Sets term variables for name
unctrl(ch) Printable version of ¢k
waddch(win,ch) Adds char to win

waddstr( win,str) Adds string to win

weclear(win) " Clear win

welrtobot{ win) Clears to bottom of win
wclrtoeol( win) Clears to end of line on win
werase( win) Erase win

wgetch( win) Gets a char through win
wgetstr( win,str) Gets a string through win
winch(win) Gets char at current (y,x) in win
wmove(win,y,x) Sets current (y,x) co-ordinates on win
wprintw(win,fmt,argl,arg2,...) Printf on win

wrefresh(win) Makes screen look like win

wscanw(win,fmt,argl,arg2,...)Scanf through win
Credit

This utility was developed at the University of California at Berkeley
and is used with permission.
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Name

dbminit, fetch. store, delete, firstkey, nextkey — Performs database
functions. .

Syntax
typedef struct { char *dptr; int dsize; } datum;

dbminit(file)
char *file;

datum fetch(key)
datum key;

store(key, content)
datum key, content;

delete{ key)
datum key;

datum firstkey();

datum nextkey(key); -
datum key;

Description

These functions maintain key/content pairs in a database. The func-
tions will handle very large (a billion blocks) databases and will
access 3 keyed item in one or two file system accesses. The func-
tions are obtained with the loader option — 1dbm.

Keys and contents are described by the detum typedef. A datum
-specifies a string of desze bytes pointed to by ‘dptr. Arbitrary binary
data, as well as normal ASCII strings, are allowed. The database is
stored in two files. One file is a directory containing a bit map and
has ‘‘.dir” ss its suffix. The second file contains all data and has
. pag’’ as its suffix.

Before a database can be accessed, it must be opened by dbmsnit. At
the time of this call, the files file.dir and file.pag must exist. (An
empty database is created by creating zero-length ‘‘.dir’’ and *‘.pag”’
files.)

Once open, the data stored under a key is accessed by fetch and data
is placed under a key by store. A key (and its associated contents) is
deleted by delete. A linear pass through all keys in a database may
be made, in an (apparently) random order, by use of firstkey and
neztkey. Firstkey will return the first key in the database. With any
key neztkey will return the next key in the database. This code will
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Name

defopen, defread - Reads default entries.

Syntax

int defopen(filename)
char *filename;

char *defread(pattern)
char *pattern;

Description

Defopen and defread are a pair of routines designed to allow easy
access to default definition files. XENIX is normally distributed in
binary form; the use of default files allows OEMS or site administra-
tors to customize utility defaults without having the source code.

Defopen opens the default file named by the -pathname in filename.
Defopen returns null if it is successful in opening the file, or the
Jopen failure code (erro) if the open fails.

Defread reads the previously opened file from the beginning until it
encounters a line beginning with pattern. Defread then returns a
pointer to the first character in the line after the initial pattern. If a
trailing newline character is read it is replaced by a null byte.

When all items of interest have been extracted from the opened file
the program may call defopen with the name of another file to be
searched, or it may call defopen with NULL, which closes the default
file without opening another.

Files
The XENIX convention is for a system program zyz to store its
defaults (if any) in the file fetc/default/xyz.

‘ Diagnostics

Defopen returns zero on success and nonzero if the open fails. The
return value is the ermo value set by fopen (S).

Defread returns NULL if a default file is not open, if the indicated

pattern could not be found, or if it encounters any line in the file
greater than the maximum length of 128 characters.
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Name

ecvt, fevt, gevt — Performs output conversions.

Syntax

char ®*ecvt (value, ndigit, decpt, sign)
double value; i
int ndigit, *decpt, *sign;

char *fcvt (value, ndigit, decpt, sign)
double value;
int ndigit, *decpt, *sign;

char *gcvt (vaiue, ndigit, buf)
double value;
char *buf;

Description

- Eewt converts the value to a null-terminated string of ndigit ASCII
digits and returns a pointer to the string. The position of the
decimal point relative to the beginning of the string is stored
indirectly through decpt (negative means to the left of the returned
digits}. If the sign of the result is negative, the word pointed to by
- sign is nonzero, otherwise it is zero. The low-order digit is rounded.

Feot is identical to ecof, except that the correct digit has been
-rounded -for FORTRAN F format output of the number of digits
specified by ndigits.

Geut converts the value to a null-terminated ASCII string in buf and
returns a pointer to buf. It attempts to produce ndigit significant
digits in FORTRAN F format if possible, otherwise E format, ready
for printing. Trailing zeros may be suppressed.

See Also

printf(S)
Notes -

The return values point to static data whose content is overwritten
by each call.
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Envp is an array of character pointers to null-terminated strings.
These strings constitute the environment for the new process. Envp
. is terminated by a null pointer.

File descriptors open in the calling process remain open in the new
process, except for those whose close-on-exec flag is set; see
Jentl(S). For those file descriptors that remain open, the file pointer
is unchanged.:

Signals set to terminate the calling process will be set to terminate
the new process. Signals set to be ignored by the calling process will

be set to be ignored by the new process. Signals set to be caught by
the calling process will be set to terminate new process; see

signal(S).

If the set-user-ID mode bit of the new process file is set (see
¢hmod(S)), ezec sets the effective user ID of the new process to the
owner ID of the new process file. Similarly, if the set-group-ID
mode bit of the new process file is set, the effective group ID of the
new process is set to the group ID of the new process file. The real
user ID and real group ID of the new process remain the same as
those of the calling process.

Profiling is disabled for the new process; see profz?( S).

The new process also inherits the following attributes from the cal-
ling process:

Nice value (see nice(S))

Process ID |

Parent process ID

Process group ID

tty group ID (see ezit(S) and signal(S}))
Trace flag (see ptrace(S) request 0)
Time left until an alarm clock signal (see alarm(S))
Curreﬁb working directory

Root difectory

File mode creation mask (see umask(S))
File size limit (see ulimit(S))

. utime, stime, cutime, and cstime (see times(S))
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Search permission is denied for a directory hsbed in the new pro-
cess file’s path prefix. |EACCES]

The new process file is not an ordinary file. [EACCES]

The new process file mode demes execution permission.
[EACCES]

The new process file has the appropriate access permission, but
has an invalid magic number in its header. |[ENOEXEC]

" The new process file is a pure procedure (shared text) file that is
currently open for writing by some process. [ETXTBSY]

The new process requires more memory than is allowed by the
system-imposed maximum.. [ENOMEM]|

The number of bytes in the new process’ argument list is greater
than the system-imposed limit of 5120 bytes. [E2BIG]

The new process file is not as long as indicated by the size
values in its header. [EFAULT]

Path, argv, or eavp point to an illegal address. [EFAULT)

Return Value

If ezec returns to the calling process an error has occurred; the
return value will be — 1 and ermo will be set to indicate the error.

See Also
exit(S), fork(S)
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Name
exp, log, pow, sqrt, logl0 .~ Performs exponential, logarithm,
power, square root functions.

Syntax
#include <math.h>

double exp (x)
double x;

double log (x)
double x;

double pow (x, y)
double x, y;

double sqrt (x)
double x;

‘double logl0 (x)
double x;
Description
Ezp returns the exponential function of z.
Log returns the natural logarithm of 2.
y

Pow returns z7,

Sqrt returns the square root of z.

See Also
intro(S), hypot(S), sinh(S)

Diagnostics

Ezp and pow return a huge value when the correct value would
overflow. A truly outrageous argument may also result in ermo
being set to ERANGE . Log returns a huge negative value and sets
errno to EDOM when 2z is nonpositive. Pow returns a huge negative
value and sets errmo to EDOM when z is nonpositive and y is not an
integer, or when z and y are both zero. S¢rt returns 0 and sets errno
to EDOM when z is negative.
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Name

FONTL (S)

fentl — Controls open files.

Syntax

#include <fentl.h>

int fentl (fildes, cmd, arg)
int fildes, cmd, arg; '

Description

Fentl provides for control over open files. Fildes is an open file
descriptor obtained from a creat, open, dup, fentl, or pipe system call.

The emds available are:

F_DUPFD

F_GETFD

F_SETFD

F_GETFL

F_SETFL

March 24, 1984

Returns a new file descriptor as follows:

Lowest numbered available file descriptor greater than
or equal to arg.

Same open file {or pipe) as the original file.

Same file pointer as the original file (i.e., both file
descriptors share one file pointer). ‘

Same access mode (read, write or read/write).

Same file status flags (i.e., both. file descriptors share
the same file status flags).

The close-on-exec flag associated with the new file
descriptor is set to remain open across ezec(S) system
calls.

Gets the close-on-exec flag associated with the file
descriptor fildes. If the low-order bit is O the file will
remain open across ezec, otherwise the file will be
closed upon execution of ezec.

Sets the close-on-exec flag associated with fildes to the
low-order bit of arg (0 or 1 as above).

Gets fille status flags.

Sets file status flags to arg. Only certain flags can be
set.
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Name

ferror, feof, clearerr, fileno - Determines stream status.
Syntax

#include <stdio.h>

int feof (stream)
FILE ®*stream;

int ferror (stream)
FILE *stream

clearerr (stream)
FILE *stream

int fileno(stream)
FILE ®stream;
Description

Feof returns nonzero when end-of-file is read on the named input
stream, otherwise zero.

Ferror returns nonzero when an error has occurred reading or writ-
ing the named stream, otherwise zero. Unless cleared by eclearerr,
the error indication lasts until the stream is closed.

Clearerr resets the error indication on the named stream.

Fileno returns the integer file descriptor associated with the stream,
see open(S).

Feof, ferror, and ﬁleno are implemented as macros; they cannot be
redeclared.

See Also

open(S); fopen(S)
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' Name

- fopen, freopen, fdopen - Opens a stream.

Syntax
#include <stdio.h>

FILE *fopen (filename, type)
char *filename, *type;

FILE *freopen (filename, type, stream)
char *filename, *type;
FILE *stream;
FILE *fdopen (fildes, type)
int fildes;
char *type;
Description .
Fopen opens the file named by filename and associates a stream with
it. Fopen returns a pointer to be used to identify the stream in sub-
sequent operations. ‘ '
Type is a character string having one of the following values:
r Open for reading
w  Create for writing
a  Append; open for writing at end of file, or create for writing
r+ Open for update (reading and writing)
w+ Create for update
a+ Append; open or create for update at end of file
Freopen substitutes the named file in place of the open stream. It
returns the original value of stream. The original stream is closed,

regardless of whether the open call ultimately succeeds.

Freopen is typically used to attach the preopened constant names
stdin, stdout, and stderr to specified files,

Fdopen associates a stream with a file descriptor obtained from open,
dup, creat, or pipe(S). The type of the stream must agree with the
mode of the open file. The type must be provided because the stan-
dard 1/0 library has no way to query the type of an open file descrip-
tor. Fdopen returns the new stream.
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Name

fork - Creates a new process.

Syntax

int fork ()

Description
Fork causes creation of a new process. The new process (child pro-
cess) is an exact copy of the calling process { parent process) except
for the following:

The child process has a unique process ID.

The child process has a different parent process ID (1e the pro-
cess ID of the parent process).

The child process has its own copy of the parent’s file descrip-
tors. Each of the child’s file descriptors shares a common file
pointer with the corresponding file descriptor of the parent.

The child process’ utime, stime, cutime, and cestime are set to O;
see times(S).

The time left on the parent’s alarm clock is not passed on to the
child.

Fork returns a value of 0 to the child process.

Fork returns the process ID of the child process to the parent pro-
cess.

Fork will fail and no child process will be created if one or more of
the following are true:

The system-imposed limit on the total number of processes
under execution would be exceeded. [EAGAIN]

The system-imposed limit on the total number of processes
under execution by a single user would be exceeded. [EAGAIN]

Not enough memory is available to create the forked image.
[ENOMEM]

Return Value

Upon successful completion, fork returns a value of 0 to the child
process and returns the process ID of the child process to the parent
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Name

fread, fwrite — Performs buffered binary input and output.

Syntax
#include <stdio.h>

int fread ((char *) ptr, sizeof (*ptr), nitems, stream)
FILE *stream;

int fwrite ((char *) ptr, sizeof ("ptr), nitems, stream)
FILE *stream;

Description
Fread reads, into a block beginning at ptr, nitems of data of the type
of *ptr-from the named input stream. It returns the number of items
actually read.
Fuwrite appends at most niteme of data of the type of *ptr beginning at
ptr to the named output stream. It returns the number of items
actually written. ,

See Also

read(S), write(S), fopen(S), gete(S), pute(S), gets(S), puts(S),
printf(S}, scanf(S)
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Name

fseek, ftell, rewind ~ Repositions a stream.

Syntax
#include <stdio.h>
int fseek (stream, offset, ptrname)
FILE *stream;
long offset;

int ptrname;

long ftell (stream)
FILE *stream;

rewind(stream)
FILE *stream;

Description
Faeek sets the position of the next input or output operation on the
stream. The new position is at the signed distance offset bytes from
the beginning, the current position, or the end of the file, according
as ptrname has the value 0, 1, or 2.

Fseek undoes any effects of ungete(S).

After fseek or rewind, the next operation on an update file may be
either input or output.

Ftell returns the current value of the offset relative to the beginning
of the file associated with the named stream. The offset is measured
in bytes. i

Rewind( stream) is equivalent to feeek(stream, OL, 0).

See Also
Iseek(S), fopen(S)

Diagnostics

Feeek returns nonzero for improper seeks, otherwise zero.
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Name

- gete, getchar, fgete, getw — Gets character or word from a stream.

. Synta.x
#include <stdio.h>

int getc (stream)
FILE *stream;

L]
int getchar ()

int fgetc (stream)
FILE *stream;

int getw (stream)
FILE *stream;

Description
Gete returns the next character from the named input stream.
Getchar( ) is identical to gete(stdin).
Fgete behaves like gete, but is a genuine function, not a macro; it
may therefore be used as an argument. Fgetc runs more slowly than
gete, but takes less space per invocation.
Getw returns the next word from the named input stream. It returns
the constant EOF upon end-of-file or error, but since that is a valid

integer value, feof and ferror(S) should be used to check the success
of getw. Getw assumes no special alignment in the file.

See Also
ferror(S), fopen(S), fread(S), gets(S), pute(S), scanf(S)

Diagnostics
These functions return the integer constant EOF at the end-of-file or
upon a read error.

Notes
Because gete is implemented as a macro, stream arguments with side

effects are treated incorrectly. In particular, *“‘getc( *f+ + })** doesn’t
work properly.
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Name

getenv — Gets value for environment name.

Syntax
char *getenv (name)
char *name;

Description
Getenv searches the environment list (see environ(M)) for a string of
the form name==value and returns value if such a string is present,
otherwise 0 ( NULL ). ,

See Also
sh(C), exec(S)
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See Also

getlogin(S), getpwent(S), group(M)

Diagnostics

A null pointer (0) is returned on end-of-file or error.
Notes

All information is contained in a static area, so it must be copied if it
is to be saved.
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Name

getopt — Gets option letter from argument vector.

Syntax
#include <stdio.h>

int getopt (argc, argv, optstring)
int argc; ,

char **argv;

char *optstring;

extern char *optarg;

extern int optind;

Description

Getopt returns the next option letter in argv that matches a letter in
optetring. Optstring is a string of recognized option letters; if a letter
is followed by a colon, the option is expected to have an argument
that may or may not be separated from it by whitespace. Optarg is
set to point to the start of the option argument on return from

getopt.

Getopt places in optind the argv index of the next argument to be
processed. Because optind is external, it is normally initialized to
zero automatically before the first call to getopt.

When - all options have been processed (i.e., 'up to the first nonoption
argument), getopt returns EOF. The special option -- may be used to
delimit the end of the options; EOF will be returned, and -- will be
skipped.
Diagnostics
Getopt prints an error message on stderr and returns a question mark
(?) when it encounters an option letter not included in optstring.
Examples
The following code fragment shows how one might process the argu-

ments for a command that can take the mutually exclusive options a
and b, and the options f and o, both of which require arguments:

March 24, 1984 ~ Pagel



GETPASS (S) . GETPASS (S)

Name

getpass —~ Reads a password.

Syntax

char *getpass (prompt)
char *prompt;

Description
Qetpass reads a password from the file /dev/tty, or if that cannot be
opened, from the standard input, after prompting with the null-

terminated string prompt and disabling echoing. A pointer is
returned to a null-terminated string of at most eight characters.

Files
[dev /ity

See Also

crypt(S)
Notes

The return value points to static data whose content is overwritten
by each call.
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Name

getpw — Gets password for a given user ID.

Syntax
getpw (uid, buf)
int uid;
char *buf;
Description
Getpw searches the password file for the uid, and fills in buf with the

- corresponding line; it returns nonzero if uid could not be found.
The line is null-terminated. Uid must be an integer value.

Files

[ete/passwd

See Also

getpwent(S), passwd(M)

Diagnostics

Returns nonzero on error.
Notes

This routine is included only for compatibility with prior systems and
should not be used; see getpwent(S) for routines to use instead.
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Diagnostics

Null pointer (0) returned on EOF or error.

Notes

All information is contained in a static area so it must be copied if it
is to be saved.
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Name

getuid, geteuid, getgid, getegid — Gets real user, effective user, real

group, and effective group IDs,

‘Syntax
int getuid ()
int geteuid ()
int getgid ()

int getegid ()

Description
Getuid returns the real user ID of the calling process.
Geteuid returns the effective user ID of the calling process.

Getgid returns the real group ID of the calling process.

Getegid returns the effective group ID of the calling process.

See Also
intro( S}, setuid(S)
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Name

ioctl - Controls character devices.

“mtax
#include <sys fioctl.h>
ioctl(fildes, request, arg)
int fildes;
Description
loctl performs a variety of functions on character special files (dev-
ices). The writeups of various devices in Section M discuss how soctl
applies to them.
Toctl will fail if one or more of the fol]owing are true:

Fides is not a valid open file descriptor. |[EBADF)]

Fides is not associated with a character special device.
[ENOTTY]

Reguest or arg is not valid. See #y(M). [EINVAL}
Return Value
If an error has occurred, a value of — 1 is returned and errmo is set

to indicate the error.

See Also
tty(M)
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The sending process is not sending to itself, its effective user ID
is not super-user, and its effective user ID does not match the
real user ID of the receiving process. |EPERM)]

Return Value

Upon successful completion, a value of 0 is returned. Otherwise, a
value of — 1 is returned and errno is set to indicate the error.

See Also

kill(C), getpid(S), setpgrp(S), signal(S)
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Name

link - Links a new filename to an existing file.

Syntax
int link (pathl, path2)
char *pathl, *path2;

Description
Path! points to a pathname naming an existing file. Path2 points to
a pathname giving the new filename to be linked. Link makes a new
link by creating a new directory entry for the existing file using the
new name. The contents of the existing file can then be accessed

using either name.

Link will fail and no link will be created if one or more of the fol-
lowing are true:

A component of either path prefix is not a directory. [ENOTDIR]
A component of either path prefix does not exist. [ENOENT]

A component of either path prefix denies search permission.
[EACCES)

The file named by patk! does not exist. [ENOENT]
The link named by path2 already exists. |EEXIST)

The file named by patk! is a directory and the effective user ID
is not super-user. [EPERM]

The link named by path2 and the file named by path! are on
different logical devices (file systems). [EXDEV]

- Path2 points to a null pathname. [ENOENT)

The requested link requires writing in a directory with a mode
that denies write permission. [EACCES]

The requested link requires writing in a directory on a read-only
file system. |[EROFS]

Path points outside the process’ allocated address space.
[EFAULT
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Name

lock - Locks a process in primary memory.

Syntax
lock(flag)

Description

If the flag argument is nonzero, the process executing this call will
not be swapped except if it is required to grow. If the argument is
zero, the process is unlocked. This call may only be executed by the
super-user.

Notes

Locked processes interfere with the compaction of primary memory
and can cause deadlock. Systems with small memory configurations
should avoid using this call. It is best to lock process soon after
booting because that will tend to lock them into one end of memory.
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LK_NBLCK 2
Locks the specified region. If any part of the region is already
locked by a different process, return the error EACCES instead
of waiting for the region to become available for locking (non-
blocking lockrequest).

LK _RLCK 3
Same as LK _LOCK except that the locked region may be read by
other processes (read permitted lock).

LK_NBRLCK 4
Same as LK_NBLCK except that the locked region may be read
by other processes (nonblocking, read permitted lock).

Size is the number of contiguous bytes to be locked or unlocked.
The region to be locked starts at the current offset in the file. If aize
is 0, the entire file (up to a maximum of 2 to the power of 30 bytes)
is locked or unlocked. Size may extend beyond the end of the file,
in which case only the process issuing the lock call may access or add .
information to the file within the boundary defined by size.

The potential for a deadlock occurs when a process controlling a
locked area is put to sleep by accessing another process’ locked area.
Thus calls to locking, read, or wnte scan for a deadlock prior to sleep-
ing on a locked region. An error return is made if sleeping on the
locked region would cause a deadlock.

Lock requests may, in whole or part, contain or be contained by a
previously locked region for the same process. When this occurs, or
when adjacent regions are locked, the regions are combined into a
single area if the mode of the lock is the same (i.e.; either read per-
mitted or regular lock). If the mode of the overlapping locks differ,
the locked areas will be assigned assuming that the most recent
request must be satisfied. Thus if a read only lock is applied to a
region, or part of a region, that had been previously locked by the
same process against both reading and writing, the area of the file
specified by the new lock will be locked for read only, while the
remaining region, if any, will remain locked against reading and writ-
ing. There is no arbitrary limit to the number of regions which may
be locked in a file. There is however a system-wide limit on the
total number of locked regions. This limit is 200 for XENIX systems.

Unlock requests may, in whole or part, release one or more locked
regions controlled by the process. When regions are not fully
released, the remaining areas are still locked by the process. Release
of the center section of a locked area requires an additional locked
element to hold the separated section. If the lock table is full, an
error is returned, and the requested region is not released. Only the
process which locked the file region may unlock it. An unlock
request for a region that the process does not have locked, or that is
already unlocked, has no effect. When a process terminates, all
locked regions controlled by that process are unlocked.
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Name

logname - Finds login name of user.

Syntax

char *logname( );

Description
Logname returns a pointer to the null-terminated login name. It

uses the string found in the LOGNAME variable from the user’s
environment.

Files

Jetc/profile

See Also
env(C), login(M), profile(M), environ(M)
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Name

lseek - Moves read/write file pointer.

Syntax
long Iseek (fildes, offset, whence)
int fildes;
long offset;
int whence;
Description -
Fides is a file descriptor returned from a creat, open, dup, or fent
system call. Lseek sets the file pointer associated with fildes as fol-
lows:
If whence is 0, the pointer is set to. offset bytes.
If whence is 1, the pointer is set to its current location plus offeet.

If whence is 2, the pointer is set to the size of the file plus offect.

Upon successful completion, the resulting pointer location as meas-
ured in bytes from the beginning of the file is returned.

Lseek will fail and the file pointer will remain unchanged if one or
more of the following are true:

Fildes is not an open file descriptor. [EBADF]
Fildes is associated with a pipe or fifo. [ESPIPE]
Whence is not 0, 1 or 2. [EINVAL and SIGSYS signal]
The resulting file pointer would be negative. [EINVAL)]
Some devices are incapable of seeking. The value of the file pointer
associated with such a device is undefined.
Return Value
Upon successful completion, a nonnegative integer mdncatmg the file

pointer value is returned. Otherwise, a value of - 1 is returned and
errno is set to indicate the error.
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Name

malloc, free, realloc, calloc - Allocates main memory.

Syntax
char *malloc (size) unsigned size;

free (ptr)
char *ptr;

char *realloc (ptr, size)
char *ptr;
unsigned size;

char *calloc (nelem, elsize)
unsigned elem, elsize;

Description

Malloc and free provide a simple general-purpose memory allocation
package. Malloc returns a pointer to a block of at least size bytes
beginning on a word boundary.

The argument to free is a pointer to a block previously allocated by
malloc; this space is made available for further allocation, but its
contents are left undisturbed.

Needless to say, grave disorder will result if the space assigned by
malloc is overrun or if some random number is handed to free.

Mealloc allocates the first contiguous reach of free space found in a
circular search from the last block allocated or [reed, coalescing adja-
cent free blocks as it searches. It calls ebrk (see sbrk(S)) to get
more memory from the system when there is no suitable space
already free.

Realloc changes the size of the block pointed to by ptr to size bytes
and returns a pointer to the (possibly moved) block. The contents
will be unchanged up to the lesser of the new and old sizes.

Realloc also works if ptr points to a block freed since the last call of
malloc, realloc, or calloc; thus sequences of free, malloc and realloc
can exploit the search strategy of malloc to do storage compaction.

Calloc allocates space for an array of nelem elements of size elsize.
The space is initialized to zeros.

Each of the allocation routines returns a pointer to space suitably
aligned (after possible pointer coercion) for storage of any type of
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Name

mknod - Makes a directory, or a special or ordinary file.

Syntax

int mknod {path, mode, dev)
char *path;
int mode, dev;

Description

Mknod creates a new file named by the pathname pointed to by path.
The mode of the new file is initialized from mode. Where the value
of mode is interpreted as follows:

0170000 File type; one of the following:
0010000 Named pipe special
0020000 Character special
0040000 Directory
0050000 Name special file
0060000 Block special
0100000 or 0000000 Ordinary file

0004000 Set user ID on execution
0002000 Set group ID on execution
0001000 Save text image after execution

0000777 Access permissions; constructed from the following
0000400 Read by owner
0000200 Write by owner
0000100 Execute (search on directory) by owner
0000070 Read, write, execute (search) by group
0000007 Read, write, execute (search) by others

Values of mode other than those above are undefined and should not
be used.

The file’s owner ID is set to the process’ effective user ID. The file’s
group ID is set to the process’ effective group ID.

The low-order 9 bits of mode are modified by the process’ file mode
creation mask: all bits set in the process’ file mode creation mask are
cleared. See umask(S). If mode indicates a block, character, or
name special file, then dev is a configuration dependent specification
of a character or block I/O device. If mode does not indicate a
block, character, or name special file, then dev is ignored. For block
and character special files, dev is the special file’s device number.
For name special files, dev is the type of the name file, either a
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Name

mktemp -~ Makes a unique filename.

Syntax
char *mktemp( template)
char *template;

Description
Mktemp replaces template with a unique filename, and returns a
pointer to the name. The template should look like a filename with
six trailing Xs, which will be replaced with the current process ID
preceded by a zero.

See Also
getpid(S)
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Notes
An executable program created by cc — p automatically includes calls

for monitor with default parameters; monitor needn’t be called expli-
citly except to gain fine control over profiling.
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Return Value

Upon successful completion a value of 0 is returned. Otherwise, a
value of — 1 is returned and errno is set to indicate the error.

See Also
mount{C), umount(S)
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Name

nice - Changes priority of a process.

Syntax

int nice (incr)
int incr;

Description

Nice adds the value of iner to the nice value of the calling process.
A process’ nice value is a positive number for which a higher value
results in lower CPU priority.

A maximum nice value of 39 and a minimum nice value of 0 are
imposed by the system. Requests for values above or below these
limits result in the nice value being set to the corresponding limit.

Nice will not change the nice value if incr is negative and the
eflective user ID of the calling process is not super-user. [EPERM]

Return Value

Upon successful completion, nice returns the new nice value minus
20. Note that nice is unusual in the way return codes are handled. It
differs from most other system calls in two ways: the value - 1 is a
valid return code (in the case where the new nice value is 19), and
the system call either works or ignores the request; there is never an
error.

See Also

nice(C), exec(S)
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Name

OPEN (S)

open ~ Opens file for reading or writing.

Syntax

#include <fentl.h>
int open (path, oftag], mode])

char *path;

int oflag, mode;

Description

Path points to a pathname naming a file. Open opens a file descrip-
tor for the named file and sets the file status flags according to the
value of oflag. Oflag values are constructed by or-ing flags from the
following list (only one of the first three flags below may be used):

O_RDONLY
O_WRONLY
O_RDWR

O_NDELAY

March 24, 1984

Open for reading only.

Open for writing only.
Open for reading and writing.

This flag may affect subsequent reads and writes.
See read(S) and wnie(S).

When opening a FIFO with O_RDONLY or
O_WRONLY set:

If O_NDELAY is set:

An open for reading-only will return without
delay. An open for writing-only will return an
error if no process currently has the file open for
reading.

If O NDELAY is clear:

An open for reading-only will block until a pro-
cess opens the file for writing. An open for
writing-only will block until a process opens the
file for reading.

“ When opening a file associated with a communication

line:
If O_NDELAY is set:

The open will return without waiting for carrier.
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Oflag permission is denied for the named file. [EACCES]}

The named file is a directory and oflag is write or read/write.
[EISDIR]

The named file resides on a read-only file system and oflag is
write or read/write. [EROFS]

Twenty file descriptors are currently open. [EMFILE]
The named file is a character special or block special file, and
the device associated with this special file does not exist.

[ENXIO]

The file is a pure procedure (shared text) file that is being exe-
cuted and oflag is write or read/write. [ETXTBSY]

Path  poirits outside the process’ allocated address space.
[EFAULT]

O_CREAT and O_EXCL are set, and the named file exists.
[EEXIST] ,

O_NDELAY is set, the named file is a FIFO, O_WRONLY is set,
and no process has the file open for reading. [ENXIO]
Return Value
Upon successful completion, a nonnegative integer, namely a file

descriptor, is returned. Otherwise, a value of — 1 is returned and
errno is set to indicate the error.

See Also
close(S), creat(S), dup(8), fentl(S), Iseek(S), read(S), write(S)
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Name

. pause - Suspends a process until a signal occurs.

Syntax

int pause ();

Description
Pause suspends the calling process until it receives a signal. The sig-
nal must be one that is not currently set to be ignored by the calling
process.

If the signal causes termination of the calling process, pause will not
return.

If the signal is caught by the calling process and control is returned
from the signal catching function (see eignal(S)), the calling process
resumes execution from the point of suspension; with a return value
of - 1 from pauee and errno set to EINTR.

See Also

alarm(S), kill( S), signal(S), wait(S)
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Name

pipe - OCreates an interprocess pipe.

Syntax
int pipe (fildes)
int fildes[2];
Description -
Pipe creates an 1/O mechanism called a pipe and returns two file
descriptors in the array fildes. Fildes[0] is opened for reading and
fildes[1] is opened for writing. The descriptors remain open across
Jork(S) system calls, making communication between parent and
- child possible.
Writes up to 5120 bytes of data are buffered by the pipe before the
writing process is blocked. A read on file descriptor fildes]0)
accesses the data written to fildes[1] on a first-in-first-out basis.

No process may have more than 20 file descriptors open simultane-
ously.

Pipe will fail if 19 or more file descriptors are currently open.
|[EMFILE)

Return Value
Upon successful completion, a value of 0 is returned. Otherwise, a

value of — 1 is returned and errno is set to indicate the error.

See Also
sh(C}), read(S), write(S), fork(S), popen(S)
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Name

printf, fprintf, sprintf - Formats output.

Syntax
#include <stdio.h>

int printf (format [ , arg ] ... )
char *format;

int fprintf (stream, format | , arg] ... )
FILE ®*stream;
char *format;

int sprintf (s, format | , arg] ... )
char *s, format;

Description

Printf places output on the standard output stream stdout. Fprintf
places output on the named output etream. Sprintf places output,
followed by the null character (\0) in consecutive bytes starting at s;
it is the user’s responsibility to ensure that enough storage is avail-
able. Each function returns the number of characters placed (not
including the \0 in the case of sprintf), or a negative value if an out-
put error was encountered.

Each of these functions converts, formats, and prints its args under
control of the format. The format is a character string that contains
two types of objects: plain characters, which are simply copied to the
output stream, and conversion specifications, each of which results
in fetching of zero or more args. The results are undefined if there
are insufficient args for the format. If the format is exhausted while
args remain, the excess args are simply ignored.

Each conversion specification is introduced by the character %%
After the % the following appear in sequence:

Zero or more flags, which modify the meaning of the conver-
sion specification.

An optional decimal digit string specifying a minimum fleld
width. If the converted value has fewer characters than the field
width, it will be padded on the left (or right, if the left-
adjustment flag described below has been given) to the field
width.

A precision that gives the minimum number of digits to appear

for the d, o, u, x, or X conversions, the number of digits to
appear after the decimal point for the e and f conversions, the
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%

PRINTF(S)

o, x, or X and the # flag is present).

The float or double arg is converted to decimal notation
in the style ‘|- ]ddd.ddd’’, where the number of digits
after the decimal point is equal to the precision
specification. If the precision is missing, six digits are
output; if the precision is explicitly 0, no decimal point
appears.

The float or double arg is converted in the style
“|- |d.ddde+ dd”’, where there is one digit before the
decimal point and the number of digits after it is equal to
the precision; when the precision is missing, 6 digits are
produced; if the precision is zero, no decimal point
appears. The E format code will produce a number with
E instead of e introducing the exponent. The exponent
always contains exactly two digits.

The float or double arg is printed in style f or e (or in
style E in the case of a G format code), with the precision
specifying the number of significant digits. The style used
depends on the value converted: style e will be used only
if the exponent resulting from the conversion is less than
—~ 4 or greater than the precision. Trailing zeroes are
removed from the result; a decimal point appears only if
it is followed by a digit.

The character arg is printed.

The arg is taken to be a string (character pointer) and
characters from the string are printed until a null charac-
ter (\0) is encountered or the number of characters indi-
cated by the precision specification is reached. If the pre-
cision is missing, it is taken to be infinite, so all charac-
ters up to the first null character are printed.

Print a % no argument is converted.

In no case does a nonexistent or small field width cause truncation

of a ﬁeld;

if the result of a conversion is wider than the field width,

the field is simply expanded to contain the conversion result. Char-
acters generated by printf and fprinif are printed as if putchar had
been called (see pute(S)).
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Name

profil - Creates an execution time profile.

Syntax

profil (buff, bufsiz, offset, scale)
char *buff;
int bufsiz, offset, scale;

Description

Buff points to an area of core whose length (in bytes) is given by
bufsiz. After this call, the user’s program counter is examined each
clock tick, where a clock tick is some fraction of a second given in
machine(M). Offeet is subtracted from it, and the result multiplied
by ecale. If the resulting number corresponds to a word inside buff,
that word is incremented.

The scale is interpreted as an unsigned, fixed-point fraction with
binary point at the left: 0177777 (octal) gives a 1-1 mapping of pc’s
to words in buff; 077777 (octal) maps each pair of instruction words
together. 02(octal) maps all instructions onto the beginning of buff
(producing a noninterrupting core clock).

Profiling is turned off by giving a scale of 0 or 1. It is rendered
ineflective by giving a bufsiz of 0. Profiling is turned off when an
ezec is executed, but remains on in child and parent both after a
Jork. Profiling will be turned off if an update in buff would cause a
memory fault.

See Also
prof( CP), monitor(S)
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not defined for this request. Peculiar results will
ensue if the parent does not expect to trace the child.

The remainder of the requests can only be used by the parent pro-
cess. For each, pid is the process ID of the child. The child must be
in a stopped state before these requests are made.

1, 2 The word at location addr in the address space of the

child is returned to the parent process. If I and D
space are separated, request 1 returns a word from I
space, and request 2 returns a word from D space. If
I and D space are not separated, either request 1 or
request 2 may be used with equal results. The data
argument is ignored. These two requests will fail if
addr is not the start address of a word, in which case a
value of - 1 is returned to the parent process and the
parent’s errno is set to EIO.

With this request, the word at location addr in the
child’'s USER area in the system’s address space (see
<sysfuser.h>) is returned to the parent process.
The date argument is ignored. This request will fail if
addr is not the start address of a word or is outside
the USER area, in which case a value of -1 is
returned to the parent process and the parent’s ermo
is set to EIO.

4, 5 ‘With these requests, the value given by the data argu-

March 27, 1984

ment is written into the address space of the child at
location addr. If I and D space are separated, request
4 writes a word into I space, and request 5 writes a
word into D space. If I and D space are not separated,
either request 4 or request 5 may be used with equal
results. Upon successful completion, the value written
into the address space of the child is returned to the
parent. These two requests will fail if addr is a loca-
tion in a pure procedure space and another process is
executing in that space, or addr is not the start address
of a word. Upon failure a value of — 1 is returned to
the parent process and the parent’s errno is set to EIO.

With this request, a few entries in the child’s USER
area can be written. Data gives the value that is to be
written and addr is the location of the entry. The few
entries that can be written follow:

— The general registers

- Any floating-point status registers

~ Certain bits of the processor status
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portable across all implementations without some change. Please
note that IBM-PC performs no memory mapping.

System calls cannot be single-stepped. 1f a ptrace call requests a sin-
gle step through a system call, the traace bit is cleared, and the user

program will run to completion or until it encounters an explicitly set
breakpoint.

See Also

adb(CP), exec(S), signal{ S}, wait{S), machine(M)
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Diagnostics

These functions return the constant EOF upon error. Since this is a
valid integer, ferror(S) should be used to detect putw errors.

Notes

Because putc is implemented as a macro, the stream argument with
side effects is not treated correctly.
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Name

puts, fputs - Puts a string on a stream.

Syntax
#include <stdio.h>

int puts (s)
char *s;

int fputs (s, stream)

char *s;

FILE *stream;
Description

Puts copies the null-terminated string e to the standard output
stream stdout and appends a newline character.

Fputs copies the null-terminated string & to the named output stream.

Neither routine copies the terminating null character.

Diagnostics

Both routines return EOF on error.

See Also
ferror(S), fopen(S), fread(S), gets(S), printf(S), putc(S)

.

Notes

Puts appends a newline, fputs does not.
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Name

rand, srand - Generates a random number.

«Syntax

-srand (seed)
unsigned seed;

int rand ( )

Description

Rand uses a.srznultiplicative congruential random number generator
with period 2 to return successive pseudo-random numbers in the
range from 0 to 2°°— 1.

The generator is reinitialized by calling srand with 1 as argument. It

can be set to a random starting point by calling erand with an
unsigned integer in argument seed.
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Name

read - Reads from a file.

Syntax

int read (fildes, buf, nbyte)
int fildes;

char *buf;

unsigned nbyte;

Description

Fildes is a file descriptor obtained from a creat, open, dup, fentl, or
pipe system call.

Read attempts to read nbyte bytes from the file associated with fildes
into the buffer pointed to by buf.

On devices capable of seeking, the read starts at a position in the file
given by the file pointer associated with fildes. Upon return from
read, the file pointer is incremented by the number of bytes actually
read.

Devices that are incapable of seeking always read from the current
position. The value of a file pointer associated with such a file is
undefined.

Upon successful completion, read returns the number of bytes actu-
ally read and placed in the buffer; this number may be less than
nbyte if the file is associated with a communication line (see foctl(S)
and tty(M)), or if the number of bytes left in the file is less than
nbyte bytes. A value of 0 is returned when an end-of-file has been
reached.

When attempting to read from an empty pipe (or FIFO):

If O NDELAY is set, the read will return 2 0.

If O_NDELAY is clear, the read will block until data is written to
the file or the file is no longer open for writing.

When attempting to read a file associated with a tty that has no data
currently available:

If O_NDELAY is set, the read will return a 0.

If O_NDELAY is clear, the read will block until data becomes
available.
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Name

regex, regemp ~ Compiles and executes regular expressions.

Syntax

char *regemp(stringl[,string?, . ..],0);
char ®*stringl, ‘gtring?, ven}

char ®*regex(re,subject[,ret0, ...]);
char *re, *subject, *ret0, .. .;

Description

Regemp compiles a regular expression and returns a pointer to the
compiled form. Malloc(S) is used to create space for the compiled
expression. It is the user’s responsibility to free unneeded space so
allocated. " A zero return from regemp indicates an incorrect argu-
ment. Regemp(CP) has been written to generally preclude the need
for this routine at execution time.

Regez executes a compiled pattern against the subject string. Addi-
tional arguments are passed to receive values back. Regez returns
zero on failure or a pointer to the next unmatched character on suc-
cess. A global character pointer _loc! points to where the match
began. Although regemp and regez were derived from the editor,
ed(C), the syntax and semantics have been changed slightly. The
following are the valid symbols and their associated meanings.

[]*.  These symbols retain their current meaning.

$ Matches the end of the string, \n matches the newline.

- Within. brackets the minus means through. For example,
[a~ 2] is equivalent to [abed...xyz]. The — can appear as

itself only if used as the last or first character. For exam-
ple, the character class expression []- ] matches the char-

acters ] and — .

+ A regular expression followed by + means "one or more
times”. For example, [0- 9]+ is equivalent to
[0— 9][0- 9]~

{m} {m,} {m,u}
Integer values enclosed in {} indicate the number of times
the preceding regular expression is to be applied. m is the
minimum number and u is a number, less than 256, which
is the maximum. If only m is present (e.g., {m}), it indi-
cates the exact number of times the regular expression is
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See Also
ed(C}), regemp(CP), malloc(S)

Notes

The user program may run out of memory if regemp is called itera-
tively without freeing the vectors no longer required. The following
‘user-supplied replacement for malloc(S) reuses the same vector sav-
ing time and space:

/* user’s program */

malloc(n)

{

static int rebuf[256];
return &rebuf;

March 24, 1984 Page 3



REGEXP (S) REGEXP(S)

UNGETC( ¢) Cause the argument ¢ to be returned by the
- next call to GETC( ) (and PEEKC( )). No more
that one character of pushback is ever needed
and this character is guaranteed to be the last
character read by GETC(). The value of the
macro UNGETC(¢) is always ignored.

RETURN( pointer) This macro is used on normal exit of the com-
pile routine. The value of the argument
pointer is a pointer to the character after the
last character of the compiled regular expres-

_ sion: This is useful to programs which have
memory allocation to manage.

ERROR( val) This is the abnormal return from the compile
routine. The argument val is an error number
(see table below for meanings). This call
should never return.

Error Meaning

11 Range endpoint too large

16 Bad number

25 *\digit’’ out of range

36 Illegal or missing delimiter

41 . No remembered search string

42 \( \) imbalance

43 Too many \(

44 . More than 2 numbeérs given in \{ \}
45 } expected after \

45 First number exceeds second in \{ \}
49 [] imbalance )

50 Regular expression overflow

The syntax of the compile routine is as follows:
compile(instring, épruf, endbuf, eof)

The first parameter instring is never used explicitly by the compile
routine but is useful for program that pass down different pointers to
input characters. It is sometimes used in the INIT declaration (see
below). Programs which call functions to input characters or have
characters in an external array can pass down a value of ((char *} 0)
for this parameter.

The next parameter ezpbuf is a character pointer. It points to the
place where the compiled regular expression will be placed.

The parameter endbuf is one more that the highest address that the
compiled regular expression may be placed. If the compiled expres-
sion cannot fit in (endbuf- ezpbuf) bytes, a call to ERROR(50) is
made. ‘
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far as possible and will recursively call itself trying to match the rest
of the string to the rest of the regular expression. As long as there
is no match, aedvance will back up along the string until it finds a
match or reaches the point in the string that initially matched the ®
or \{ \}. Itis sometimes desirable to stop this backing up before the
initial point in the string is reached. If the external character pointer
locs is equal to the point in the string at sometime during the back-

_ing up process, advance will break out of the loop that backs up and
will return zero. This is used be ¢d(C) and sed(C) for substitutions
done globally (not ;ust. the first occurrence, but the whole line) so,
for example, expressions like s /y*//g do not loop forever.

The routines ecmp and getrange are simple and are called by the rou-
tines previously mentioned.
Examples

The following is an example of how the regular expression macros
and calls look from grep(C):

#tdefine INIT register char *sp == instring;
ftdefine GETC() (*sp+ +)

ftdefine PEEKC( ) (*sp)

#define UNGETC(¢) (- - sp)

#tdefine RETURN(¢) return;

#tdefine ERROR(¢) regerr()

#include <regexp.h>
compile( *argv, expbuf, &expbuf|ESIZE], '\0);
if(step(linebuf, expbuf})
succeed( };
Files
[usr/include fregexp.h

See Also
ed(C), grep(C), sed(C).

Notes -
The handling of d"rcf is kludgy.

The routine ecmp is equivzalent to the standard I/O routine etrnemp
and should be replaced by that routine.
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Name

scanf, fscanf, sscanf - Converts and formats input.

Syntax
#include <stdio.h>

int scanf (format [ , pointer ] ... )
char *format;

int fscanf (stream, format | , pointer ] ... )
FILE *stream; .
char *format;

int sscanf (s, format [ , pointer ] ... )
char ®s, *format;

Description

Secanf reads from the standard input stream stdin. Facanf reads from
the named input stream. Secanf reads from the character string s.
Each function reads characters, interprets them according to a for-
mat, and stores the results in its arguments. Each expects, as argu-
‘ments, a control string format described below, and a set of pointer
arguments indicating where the converted input should be stored.

The control string usually contains conversion specifications, which
are used to direct mterpretatxon of input sequences. The control
string may contain: : :

1. Blanks, tabs, or newlines, which cause input to be read uﬁto the
next nonwhitespace character.

2. An ordinary character (not 9§, which must match the next char-
acter of the input stream.

3. Conversion specifications, consisting of the character % an
optional assignment suppressing character ®, an optional numeri-
cal maximum field width, and a conversion character.

A conversion specification directs the conversion of the next input
field; the result is placed in the variable pointed to by the:
corresponding argument, unless assignment suppression was indi-
cated by *. ‘An input field is defined as a string of nonspace charac-
ters; it extends to the next inappropriate character or until the field
width, if specified, is exhausted.

The conversion character indicates the interpretation of the input

field; the corresponding pointer argument must usually be of a res-
tricted type. The following conversion characters are allowed:
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latter cave, the offending character is left unread in the input stream.
This is very important to remember, because subtle errors c¢an

occur when not taking this into account.

Seanf returns the number of snccéssf\illy matched and assigned

"input items; this number can be zero in the event of an early confiict

between an input character and the control string. If the input ends

before the first conflict or conversion, EOF is returned.

Examples
The call:

int i; float x; char name[50};
scanf ("9Q%d%s", &i, &x, name);

with the input line:
25 54.32E-1 thompson

will assign to ¢ the value 25, to z the value 5.432, and neme will
contain thompson\0. Or:

int i; float x; char name[50];
scanf ("%2d%%*d%]1234567890]", &i, &x, name);

with input:
56789 0123 56272
will assign 58 to 1, 780.0 to 2, skip 0123, and piace the string 58\0 in
name. The next call to getchar (see gete(S)) will return a.
See Also
atof(S), getc(S), printf(S)

Diagnostics
These functions return EOF on end of input and a short count for
missing or illegal data items.

Notes
The success of literal matches and suppressed assignments is not

directly determinable.

Trailing whm:space (mcludmg a newline) is left unread unless
matched in the control string.
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‘Return Value
Successful calls return 0. Unsuccessful calls return —1, and errno
issetto indicate the error.
See Also )
sdget(S), sdgetv(S)
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Return Value

On successful completion, the address at which the segment was
attached is returned. Otherwise, -1 is returned, and errno is set to
indicate the error.

Notes

Use of the SD_UNLOCK fiag on systems without hardware support
for shared data may cause severe performance degradation.

See Also
sdenter(S), sdgetv(S)
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" Name

setbuf = Assigns buflering to a stream.

Syntax
#include <stdio.h>
setbuf (stream, buf)
FILE *stream;
char *buf;
Description
Setbuf is used after a stream has been opened but before it is read or
. written. It causes the character array buf to be used instead of an
automatically allocated buffer. If buf is the constant pomter NULL,
mput,/output will be completcly unbuffered.
A manifest constant BU FSIZ;tells how blg an array is needed:
char buf{BUFSIZ];
A buffer is normally obtained from malloc(S) upon the first gete(S)
or pute(S) on the file, except that output streams directed to termi-
nals, and the standard error stream stderr are normally not buffered.
A common source of error is allocation of buffer space as an
‘‘automatic’’ variable in a code block, and then failing to close the
stream in the same block.

See Also
fopen(S), getc(S), ma]loc(S), pute(S)
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Name

setpgrp — Sets process group ID.

Syntax
int setpgrp ()
Description
Setpgrp sets the process group ID of the calling process to the process

ID of the calling process and returns the new process group ID.

Return kValue

Setpgrp returns the value of the new process group ID.

See Also ‘
exec(S), fork(S)‘, getpid(S), intro(S), kill(S), signal(S)
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Name

shutdn - Flushes block 1/0 and halts the CPU.

Syntax
ginclude <sys /filsys.h>

shutdn (sblk)
struct filsys ssblk;

Description

Shutdn causes all information in core memory that should be on disk
to be written out. This includes modified super-blocks, modified
inodes, and delayed block I/O. The super-blocks of all writable file
systems are flagged ‘clean’, so that they can be remounted without
cleaning when XENIX .is rebooted. Shutdn then prints ‘“Normal Sys-
tem Shutdown’” on the console and halts the CPU, ]

If eblk is nonzero, it specifies the address of a super-block which will
be written to the root device as the last I/O before the halt. This
facility is provided to allow file system repair programs to supercede
the system’s copy of the root super-block with one of their own.
Shutdn locks out all other processes while it is doing its work. How-
ever, it is recommended that user processes be killed off (see
kill(S)) before calling shutdn as some types of disk activity could
cause file systems to not be flagged ‘‘clean’.

The caller must be the super-user.

See Also
fsck(C), haltsys(C), shutdown(C), mount(S), kill(S)
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1. All of the receiving process’ open file descriptors will be closed.

2. If the parent process of the receiving process is executing a wait,
it will be notified of the termination of the receiving process and
the terminating signal’s number will be made available to the
parent process; see wast(S).

3. If the parent process of the receiving process is not executing a
wait, the receiving process will be transformed into a zombie
process (see ezit(S) for definition of zombie process).

4. The parent process ID of each of the receiving process’ existing
child processes and zombie processes will be set to 1. This
means the initialization process (see intro(S)) inherits each of
these processes.

5. An accounting record will be written on the accounting file if the
system’s accounting routine is enabled; see acet(S).

6. If the receiving process’ process ID, tty group ID, and process
group ID are equal, the signal SIGHUP will be sent to all of the
processes that have a process group ID equal to the process
group ID of the receiving process.

7. A ‘“‘core image’’ will be made in the current working directory
of the receiving process if sg is one for which an asterisk
appears in the above list and the following conditions are met:

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

—~ An ordinary filenamed core exists and is writable or can be
created. If the file must be created, it will have a mode of 0666
modified by the file creation mask (see umask(S)), a file owner
ID that is the same as the effective user ID of the receiving pro-
cess, a file group ID that is the same as the effective group.ID of
the receiving process

The SIG_IGN value causes the process to ignore a signal. The signal
sig is to be ignored. Note that the signal SIGKILL cannot be
ignored.

A function address value causes to process to catch a signal. Upon
receipt of the signal sig, the receiving process is to execute the
signal-catching function pointed to by fune. The signal number sig
will be passed as the only argument to the signal-catching function.
There are the following consequences:

1. Upon return from the signal-catching function, the receiving
process will resume execution at the point it was interrupted and
the value of func for the caught signz! will be set to SIG_DFL
unless the signal is SIGILL, SIGTRAP, SIGCLD, or SIGPWR.
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SIG_IGN - ignore signal v
The signal is to be ignored. “Also, if sig is SIGCLD, the
calling process’ child processes will not create zombie
processes when they terminate; see ezit(S).

Junction address - catch signal

If the signal is SIGPWR, the action to be taken is the
same as that described above for func equal to function
address. The same is true if the signal is SIGCLD except,
that while the process is executing the signal-catching
function any received SIGCLD signals will be queued and
the signal-catching function will be continually reentered
until the queue is empty.

The SIGCLD affects two other system calls (wast(S), and ezit(S))
in the following ways:

wast If the func value of SIGCLD is set to SIG_IGN and a wait
is executed, the wait will block until all of the calling pro-
cess’ child processes terminate; it will then return a value
of = 1 with errno set to ECHILD.

exit If in the exiting process’ parent process the func value of
SIGCLD 1is set to SIG_IGN, the exiting process will not
create a zombie process.

When processing a pipeline, the shell makes the last process in the
pipeline the parent of the proceeding processes. A process that

may be piped into in this manner (and thus become the parent of
other processes) should take care not to set SIGCLD to be caught.

Notes

The defined constant NSIG in signal.h standing for the number of
signals is always at least one greater than the actual number.
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Name

sinh, cosh, tanh - Performs hyperbolic functions.

Syntax
ginclude <math.h>

double sinh (x)
double x;

double cosh (x)
double x;

double tanh (x)
double x; .

Description

These functions compute the designated hyperbolic functions for real
arguments. .

Diagnostics

Sink and cosh return a huge value of appropriate sign when the
correct value would overflow.
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Name

ssignal, gsignal - Tmplements software signals.

Syntax
#include <signal.h>

int (*ssignal (sig, action))( )
int sig, (*action)( );

int gsignal (sig)
int sig;

Description

Seignal and geignal implement a software facility similar to eignal(S).
This facility is used by the standard C library to enable the user to
indicate the disposition of error conditions, and is also made avail-
able to the user for his own purposes.

Software signals made available to users are associated with integers
in the inclusive range 1 through 15. An action for a software signal
is established by a call to se#ignal, and a software signal is raised by a
call to geignal. Raising a software signal causes the action esta-
blished for that signal to be taken.

The first argument to ssignal is a number identifying the type of sig-
nal for which an action is to be established. The second -argument
defines the action; it is either the name of a (user defined) action
function or one of the manifest constants SIG_DFL (default) or
SIG_IGN (ignore). Ssignal returns the action previously established
for that signal type; if no action has been established or the signal
number is illegal, ssignal returns SIG_DFL.

Geignal raises the signal identified by its argument, sig:
If an action function has been established for eig, then that
action is reset to SIG_DFL and the action function is entered
with argument sfg. Geignal returns the value returned to it by
the action function.

If the action for sig is SIG_IGN , gsignal returns the value 1 and
takes no other action.

If the action for eig is SIG_DFL , gsignal returns the value 0 and
takes no other action.

If sig has an illegal value or no action was ever specified for
8ig, gsignal returns the value 0 and takes no other action.
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Name

stat, fstat - Gets file status.

Syntax

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

int stat (path, buf)
char *path;
struct stat *buf;

int fstat (fildes, buf)
int fildes;
struct stat *buf;

Description

Path points to a pathname naming a file. Read, write or execute
permission of the named file is not required, but all directories listed
in the pathname leading to the file must be searchable. Stat obtains
information about the named file.

Similarly, fstat obtains information about an open file known by the
file descriptor fildes, obtained from a successful open, creat, dup,
fentl, or pipe system call.

Buf is a pointer to a stat structure into which information is placed
concerning the file.

The contents of the structure pointed to by buf include the following
members:

ushort st_mode;  /* File mode; see mknod(S) */

ino_t  st_ino; /* Inode number */
dev_t st_dev; /* ID of device containing */

/* a directory entry for this file */
dev_t  st_rdev; /* ID of device */

/* This entry is defined only for */
[* special files */
short  st_nlink; /* Number of links */

ushort st_uid; /* User ID of the file’s owner */
ushort st_gid; /* Group ID of the file’s group */
off t  st_size; /* File size in bytes */

time_t st_atime; /* Time of last access */

time_t st_mtime; /* Time of last data modification */
time_t st_ctime; /* Time of last file status change */

/* Times measured in seconds since *
/* 00:00:00 GMT, Jan. 1, 1970 */
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Name -

stdio - Performs standard buffered input and output.

Syntax

#include <stdio.h>
FILE *stdin, *stdout, *stderr;

Description

The stdio library contains an efficient, user-level 1/0 buffering
scheme. The in-line macros gete(S) and putc(S) handle characters
quickly. The macros getchar, putchar, and the higher-level routines
faete, fgete, forintf, fputc, fputs, fread, fscanf, funte, gets, getw, printf,
puts, putw, and scanf all use gete and putc; they can be freely inter-
mixed. :

A file with associated buffering is called a ‘““stream’ and is declared
to be a pointer to a defined type FILE . Fopen(S) creates certain
descriptive data for a stream and returns a pointer to designate the
stream in all further transactions. Normally, there are three open
streams with constant pointers declared in the ‘‘include” file and
associated with ‘the standard open files:

stdin Standard input file
stdout Standard output file
stderr Standard error file

A constant ‘‘pointer”” NULL designates the null stream.

An integer constant EOF is returned upon end-of-file or error by
most integer functions that deal with streams (see thé individual
descriptions for details). :

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

#include <stdio.h>

Most of the functions-and constants mentioned in this section of the
manual are declared in that “‘include’ file and are described else-
where. The constants and the following *“‘functions’ are imple-
mented as macros (redeclaration of these names is perilous): gete,
getchar, pute, putchar, feof, ferror, and fileno.
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Name

stime — Sets the time.

Syntax

#include ésys [types.h>
#include <sys/timeb.h>

time_t stime (tp)
long *tp;

Description
Stime sets the system’s idea of the time and date. Tp points to the
value of time as measured in seconds from 00:00:00 GMT January 1,
1970.
Stime will fail if the effective user ID of the calling process is not

super-user. [EPERM]

Return Value

Upon successful completion, a value of 0 is returned. Otherwise, a \
value of ~ 1 is returned and errno is set to indicate the error.

See Also

time(S)
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Description

These functions operatz on null-terminated strings. They do not
check for overflow of any receiving string. :

Streat appends a copy of string ¢2 to the end of string e1. Strncat
copies at most n characters. Both return a pointer to the null-
terminated result. :

Stremp compares its arguments and returns an integer greater than,
equal to, or less than 0, according as s is lexicographically greater
than, equa.l to, or less t.han 82. Strncmp makes the same compaﬂson
but looks at at most n characters.

Strepy copies string 62 to sl, stopping after the null character has
been moved. Strncpy copies exactly n characters, truncating or null-
paddmg ¢2; the target may not be null-termmated if the length of 2
is n or more. Both return 1. ‘

Strlen returns the number of 'nonnull characters in .

Strehr (utrrchr) returns a pointer to the first (last) occurrence of
character ¢ in string s, or NULL if ¢ does not occur in the string.
‘The null character terminating a string is considered to be pan of the
string.

Strpbrk returns a pointer to the first occurrence in string o1 of any
character from stnng 62, or NULL if no character from 2 exists in
sl.

Strepn (strcspn) returns the length of the initial segment of string o1
which consists entirely of characters from (not from). string e2.

Strtok considers the string eI to consist of a sequence of zero or
more text tokens separated by spans of one or more characters from
the separator string 82. The first call (with pointer 81 specified)
returns a pointer to the first character of the first token, and will
have written a NULL character into sf immediately following the
returned token. Subsequent calls with zero for the first argument,
will work through the string e in this way until no tokens remain.
The separator string 82 may be different from call to call. When no
token remains in ¢1, a NULL is returned.

Strdup returns a pointer to a duplicate copy of the- string pointed to
by s. The duplicate string is automatically allocated storage using a
malloc(S) system call. This call allocates the exact number of bytes
needed to store the string and its terminating null character.
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Name

swab - Swaps bytes,

‘Syntax

swab (from, to, nbytes)
char *{rom, ®*to;

int nbytes;

Description
Swab copies nbytes pointed to by from to the position pointed to by
to, exchanging adjacent even and odd bytes. It is useful for tran-

. sporting binary data between machines that differ in the ordering of
by_tes. Nbytes should be even.
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Name

* system — Executes a shell command.

Syntax
#include <stdio.h>
int system (string)
char *string;

Description
Syetem passes the etring to a new invocation of a shell (see eh(C)).
The shell reads and executes the etring as if it had been typed as a
command at a terminal, then returns the exit status of the command
to the calling process. The calling process waits until the shell has
returned a status before proceeding with execution.

See Also
sh(C), exec(S)

Diagnostics

System stops if it can’t execute sh(C).
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write the file fetctermeap.

Tgetnum gets the numeric value of capability id, returning - 1 if is
not given for the terminal. Tyetflag returns 1 if the specified capabil-
ity is present in the terminal's entry, 0 if it is not. Tgetstr gets the
string value of capability ¢d, placing it in the buffer at ares, advanc-
ing the area pointer. It decodes the abbreviations for this field
described in termcap(M), except for cursor addressing and padding
information.

Tyoto returns a cursor addressing string decoded from em to go to
column desteol in line destline. It uses the external variables UP (from
the up capability) and BC (if be is given rather than bs) if necessary
to avoid placing \n, CNTRL-D or NULL in the returned string. (Pro-
grams which call tgoto should be sure to turn off the TAB3 bit (see
tty(M)), since fgoto may now output a tab. Note that programs
using termcap should in general turn off TAB3 anyway since some
terminals use CNTRL-I for other functions, such as nondestructive
space.) If a 9%sequence is given which is not understood, then tgoto
returns ““OOPS”’.

Tputs decodes the leading padding information of the string cp; affent
gives the number of lines affected by the operation, or 1 if this is
not applicable, outc is a routine which is called with each character in
turn. The external variable ospeed should contain the output speed
of the terminal as encoded by stty(C). The external variable PC
should contain a pad character to be used (from the pe capability) if
a NULL is inappropriate.

Files
Just/lib/libtermcap.a - ltermcap library
[eteftermcap data base

See Also

curses(S), termcap(M), tty(M)
Credit
This utility was developed at the University of California at Berkeley

and is used with permission.

Notes

These routines can be linked by using the linker option - Itermcap.
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The structure contains the time since the epoch in seconds, up to
1000 milliseconds of more-precise interval, the local time szone
‘(measured in minutes of time westward from Greenwich), and a flag
that, if nonzero, indicates that Daylight Saving time applies locally
during the appropriate part of the year.

See Also
date(C), stime(S), ctime(S)
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Name

tmpfile - Creates a temporary file.

Syntax
#include <stdio.h>
FILE *tmpfile ()

Description
Tmpfde creates a temporary file and returns a corresponding FILE
pointer. Arrangements are made so that the file will automatically
be deleted when the process using it terminates. The file is opened
for update.

See Also

creat(S), unlink(S), fopen(S), mktemp(S), tmpnam(S)
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Name
sin, cos, tan, a.sin, acos, atan, atan2 — Performs trigonometric func-
tions.

Syntax
#include <math.h>

double sin (x)
double x;

double cos (x)
double x;

double asin (x)
double x;

double acos (x)
double x;

double atan (x)
double x;

double atan?2 (y, x)
double x, y;
Description
Sin, cos and tan return trigonometric functions of radian arguments.
The magnitude of the argument should be checked by the caller to
make sure the result is meaningful.
Asin returns the arc sin in the range - 7 /2 to 7 /2.
Acos returns the arc cosine in the range 0 to =.

Atan returns the arc tangent of z in the range - 7 /2 to 7 /2.

Atan? returns the arc tangent of y/z in the range — 7 to 7.

Diagnostics

Arguments of magnitude greater than 1 cause asin and acos to
return value 0.

Notes

These routines can be linked with the linker option — Im.
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Name

ulimit - Gets and sets user limits.

Syntax
long ulimit (cmd, newlimit)
int cmd; ;
long newlimit;

Description

This function provides for control over'process limits. The emd
values available are:

1 Gets the process’ file size limit. ‘The limit is in units of disk
blocks and is inherited by child processes. Files of any size can
be read.

2  Sets the process’ file size limit to the value of newlimit. Any
process may decrease this limit, but only a process with an
effective user ID of super-user may increase the limit. Ulsinst
will fail and the limit will be unchanged if a process with an
effective user ID other than super-user attempts to increase its
file size limit. [EPERM]

3+ Gets the maximum possible break value. See sbrk(S).

Return Value
Upon successful completion, a nonnegative value is returned. Oth-
erwise, a value of - 1 is returned and errno is set to indicate the
error.

See Also
sbrk(S), chsize(S), write(S)

Notes

The file limit is only enforced on writes to regular files. Tapes, disks,
and other devices of any size can be written.
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Name

umount - Unmounts a file system.

Syntax
int umount (spec)
char *spec;
Description
Umount requests that a previously mounted file system contained on
the block special device identified by spec be unmounted. Spec is a
pointer to a pathname. After unmounting the file system, the direc-
tory upon which the file system was mounted reverts to its ordinary
interpretation.
Umount may be invoked only by the super-user.
Umount will fail if one or more of the following are true:
The process’ effective user ID is not super-user. [EPERM]
Spec does not exist. |ENXIO]
Spec is not a block special device. [ENOTBLK]
Spec is not mounted. [EINVAL]|
A file on spec is busy. [EBUSY]
Spec points outside the process’ allocated address space.
[EFAULT]
Return Value
Upon successful completion a value of 0 is returned. Otherwise, a
value of - 1 is returned and errno is set to indicate the error.

See Also
mount(C), mount(S)
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See Also

uname{C)

Notes

Not all fields may be set on a particular system.
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Name

unlink - Removes directory entry.

Syntax
int unlink (path)
char *path;
Description

Unlink removes the directory entry named by the pathname pointed
to by path.

The named file is unlinked unless one or more of the following are
true:

A component of the path prefix is not a directory. [ENOTDIR]
The named file does not exist. [ENOENT)

Search permission is-denied for a component of the path prefix.
[EACCES]

Write permission is denied on the directory containing the link
to be removed. [EACCES}

The named file is a directory and the effective user ID of the
process is not super-user. [EACCES]

The entry to be unlinked is the mount point for a mounted file
system. [EBUSY]

The entry to be unlinked is *‘.”” or *‘..”” in the root directory of a
mounted filesystem. [EBUSY]

The entry to be unlinked is the last link to a pure procedure
(shared text) file that is being executed. {ETXTBSY]

The directory entry to be unlinked is part of a read-only file sys-
tem. [EROFS]

Path points outside the process’ allocated address space.
([EFAULT]

When all links to a file have been removed and no process has the
file open, the space occupied by the file is freed and the file ceases to
exist. If one or more processes have the file open when the last link
is removed, the removal is postponed until all references to the file
have been closed. :
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Name

ustat -~ Gets file system statistics.

Syntax

#include <sys/types.h>
#include <ustat.h>

int ustat (dev, buf)
int dev;
struct ustat *buf;

Description
Ustat returns information about a mounted file system. Dev is a

device number identifying a device containing a mounted file system.
Buf is a pointer to a ustat structure that includes the following ele-

ments:
daddr_t f_tfree; /* Total free blocks */
ino_t f_tinode; /* Number of free inodes */
char  f_fname[6); /* Filsys name */
char f_fpack[6]; /* Filsys pack name */ (

Ustat will fail if one or more of the following are true:

Dev is not the device number of a device containing a mounted
file system. |EINVAL]|

Buf points outside the process’ allocated address space.
[EFAULT]
Return Value
Upon successful completion, a value of 0 is returned. Otherwise, a
value of - 1 is returned and errno is set to indicate the error.
See Also

stat(S), filesystem(F)

Notes
When using file systems from previous versions of XENIX, fsck(C)

must be run on the file system before mounting. Otherwise the ustat
system call will not work correctly. This only needs to be done once.

March 24, 1984 Page 1



UTIME () UTIME (S)

Times is not NULL and points outside the process’ allocated
address space. [EFAULT}

Path points outside the process’ allocated address space.
[EFAULT]

Return Value

Upon successful completion, a value of 0 is returned. Otherwise, a
value of -~ 1 is returned and errno is set to indicate the error.

See Also
stat(S)
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Wait will fail and return immediately if one or more of the following
are true:

The calling process has no existing unwaited-for child processes.
[ECHILD)

Stat_loc points to an illegal address. [EFAULT)

Return Value
If wast returns due to the receipt of a signal, a value of - 1 is
returned to the calling process and errno is set to EINTR. If wast
returns due to a stopped or terminated child process, the process ID

of the child is returned to the calling process. Otherwise, a value of
- 1 is returned and errno is set to indicate the error.

See Also

exec(S), exit(S), fork(S), pause(S), signal(S)

Warning

See Warning in eignal(S).
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Name

write - Writes to a file.

Syntax

int write (fildes, buf, nbyte)
int fildes;

char *buf;

unsigned nbyte;

Description

Fides is a file descriptor obtained from a creat, open, dup, fentl, or
pipe system call.

Whrite attempts to write nGyte bytes from the buffer pointed to by buf
to the file associated with the fildes.

On devices capable of seeking, the actual writing of data proceeds
from the position in the file indicated by the file pointer. Upon
return from wnte, the file pointer is incremented by the number of
bytes actually written. '

On devices incapable of seeking, writing always takes place starting
at the current position. The value of a file pointer associated with
such a device is undefined.

If the O_APPEND flag of the file status flags is set, the file pointer
will be set to the end of the file prior to each write.

Write will fail and the file pointer will remain unchanged if one or
more of the following are true:

Fildees is not a valid file descriptor open for writing. [EBADF)

An attempt is made to write to a pipe that is not open for read-
ing by any process. [EPIPE and SIGFIPE signal]

An attempt was made to write a file that exceeds the process’
file size limit or the maximum file size. See ulimst(S). |EFBIG]

Buf points outside the process’ allocated address space.
[EFAULT)

If a wnte requests that more bytes be written than there is room for
{e.g., the ulimit (see ulimit(S)) or the physical end of a medium),
only as many bytes as there is room for will be written. For exam-
ple, suppose there is space for 20 bytes more in a file before reach-
ing a limit. A write of 512 bytes will return 20. The next write of a
nonzero number of bytes will give a failure return (except as noted
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Name

xlist, fxlist - Gets name list entries from files.

Syntax

#include <a.out.h>
xlist{filename, x1)
char *filename;
struct xlist x1] J;

#include <a.out.h>
#include <stdio.h>
fxlist(fp, x1)

FILE »fp;

struct xlist x1[ };

Description

Fzlist performs the same function as zlist, except that fzlist accepts a
pointer to a previously opened file intead of 2 filename.

Xlist examines the name list in the given executable output file and
selectively extracts a list of values. The name list structure 2! con-
sists of an array of zlist structures containing names, types, values,
and segment values (if applicable). The list is terminated by -either a
pointer to a null name or a null pointer. Each name is looked up in
the name list of the file. If the name is found, the type and value of
the name are inserted into the next two fields. The segment value (if
it exists) is inserted in the third field. If the name is not found,
both entries are set to zero. See a.out(F) for a discussion of the xlist
structure. ‘

X.out and a.out formats are understood, as well as 8086 relocatable
and x.out segmented formats.

If the symbol table is in a.out format, and if the symbol name given

to zlist is longer than eight characters, only the first eight characters

are used for comparison. In all other cases, the name given to zlist

must be the same length as a name list entry in order to match.

If two or more symbols happen to match the name given to 2list,

then the type and value used will be those of the last symbol found.
See Also

a.out{F)
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Name

a.out - Format of assembler and link editor output.

Description

. A.out is the output file of the assembler as and the link editor 4.
Both programs will make a.out executable if there were no errors in
assembling or linking, and no unresolved external references.

The format of a.out, called the x.out or segmented x.out format, is
. defined by the files jusrfincludefs.out.h and fuerfincludefsysfreloym.A.
The a.out file has the following general layout:

1.
2.
3.
4.

Header.
Extended header.
File segment table (for segmented formats).

Segments (Text, Data, Symbol, and Relocation).

In the segmented format, there may be several text and data seg-
ments, depending on the memory model of the program. Segments
within the file begin on boundaries which are multiplies of 512 bytes
as defined by the file’s pagesize. '

See Also

as(CP), 1d(CP), nm(CP), strip(CP).
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Name

ar - Archive file format.

Description

The archive command ar is used to combine several files into one.
Archives are used mainly as libraries to be searched by the link edi-
tor 1d{C).

A file produced by ar has a magic number at the start, followed by
the constituent files, each preceded by a file header. The magic
number is 0177545 octal (or 0xfI65 hexadecimal). The header of
each file is declared in fusr/include/ar.h.

Each file begins on a word boundary; a null byte is inserted between
files if necessary. Nevertheless the size given reflects the actual size
of the file exclusive of padding.

Notice there is no provision for empty areas in an archive file.

See Also
ar(CP), 1d(CP)
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Name

core — Format of core image file.

Description

XENIX writes out a core image of a terminated process when any of
various errors occur. See eignal(S) for the list of reasons; the most
common are memory violations, illegal instructions, bus érrors, and
user-generated quit signals. The core image is called core and is
‘written in the process’ working directory (provided it can be; normal
access controls apply). A process with an effective user ID different
from the real user ID will not produce a core image.

The first section of the core image is a copy of the system’s per-user
data for the process, including the registers as they were at the time
of the fault. The size of this section depends on the parameter uaze,
which is defined in /usr/include/sys/param.h. The remainder
represents the actual contents of the user’s core area when the core
image was written. If the text segment is read-only and shared, or
separated from data space, it is not dumped.

The format of the information in the first section is described by the

user structure of the system, defined in /usr/include/sys/user.h.

The locations of registers, are outlined in fusr/include/sys /reg.h.
See Also

adb{CP), setuid(S), signal(S)
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Name

dir - Format of a directory.

Syntax
#include <sys/dir.h>

Description

A directory behaves exactly like an ordinary file, except that no user
may write into a directory. The fact that a file is a directory is indi-
cated by a bit in the flag word of its inode entry (see filesyetem(F)).
The structure of a directory is given in the include file
Jusr/include/sys /dir.h. :

By convention, the first two entries in each directory are*‘dot” (.)
and ‘“‘dotdot” (..). The first is an entry for the directory itself. The
second is for the parent directory. The meaning of dotdot is
modified for the root directory of the master file system; there is no
parent, so dotdot has the same meaning as dot.

See Also

filesystem(F)
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DUMP (F)

The fields of the header structure are as follows: "

c._type
c_date
c__ddﬁte

k c_vblume

c_tapea
c_inumber
c_magic
c_checksum
c_dinode

c_count

c_addr

The type of the header.

The date the dump was taken.

The date the file system wes dumped from.
The current volume number of the dump.

The current block number of this record. This s
counting 512 byte blocks.

The number of the inode being dumped if ihis is of
type TS_INODE.

This contains the value MAGIC above, truncated as
needed.

This contains whatever value is needed to make the
block sum to CHECKSUM.

This is a copy of the inode as it appears on the file
system..

This is the count of characters following that describe
the file. A character is zero if the block associated
with that character was not present on the file system,
otherwise the character is nonzero. If the block was
not present on the file system no block was dumped
and it is replaced 2s a hole in the file. If there is not
sufficient space in this block to describe all of the
blocks in a file, TS_ADDR blocks will be scattered
through the file, each one picking up where the last
left off.

This is the array of characters that is used as described
above.

Each volume except the last ends with a tapemark (read as an end of
file). The last volume ends with a TS_END block and then the tape-

mark.

The structure idates describes an entry of the file where dump his-

tory is kept.

See Also

dump(C), restor(C}, filesystem(F)
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try again. To free an inode, provided e_ninode is less than 100, place -
its number into e_inode[s_ninode] and increment s_ninode. If
e_ninode is already 100, do not bother to enter the freed inode into
any table. This list of inodes only speeds up the allocation process.
The information about whether the inode is really free is maintained
in the inode itself.

S_tinode is the total free inodes ‘availa.ble in the file system.

.S_flock and &_slock are flags maintained in the core copy of the file
system while it is mounted and their values on disk are immaterial.
The value of ¢ fmod on disk is also immaterial, and is used as a flag
to indicate that the super-block has changed and should be copied to
the disk during the next periodic update of file system information.

S_ronly is a read-only flag to indicate write-protection.

S_time is the last time the super-block of the file system was
changed, and is a double-precision representation of the number of
seconds that have elapsed since 00:00 Jan. 1, 1870 (GMT). During a
reboot, the ¢_time of the super-block for the root file system is used
“to set the system’s idea of the time.

I-numbers begin at 1, and the storage for inodes begins in block 2.
Also, inodes are 64 bytes long, so 8 of them fit into a block. There-
fore, inode i is located in block (f+15)/8, and begins
64X((s+ 15) (mod 8)) bytes from its start. Inode 1 is reserved for
future use. Inode 2 is reserved for the root directory of the file sys-
tem, but no other i-number has a built-in meaning. Each inode
represents one file. For the format of an inode and its flags, see
inode(F).
Files
[usr/include /sys/filsys.h

Jusr/include /sys/stat.h

See Also
fsck(C), mkfs(C), inode(F)
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Name

master — master device information table

Description

This file is used by the config(CP) program to obtain device informa-
tion that enables it to generate the configuration files. The file con-
sists of 4 parts, each separated by a line with a dollar sign ($) in
column 1. Part 1 contains device information; part 2 contains the
line discipline table; part 3 contains names of devices that have
aliases; part 4 contains tunable parameter information. Any line
with an asterisk (*) in column 1 is treated as a comment.

Part 1 contains lines consisting of 14 fields with the fields delimited
by tabs and/or blanks:

Field 1: device name (8 chars. maximum).

Field 2: interrupt vector size (decimal, in bytes).

Field 3: device mask (octal)- each “‘on” bit indicates that
the driver has the corresponding handler or strue-
ture:

000400 tty structure
000200 stop handler
000100 not used
000040 not used
000020 open handler
000010 close handler
000004 read handler
000002 write handler
000001 ioctl handler.
Field 4: device type indicator (octal):
000200 allow only one of these devices
000100 not used
000040 not used
000020 required device
000010 block device
000004 character device
000002 not used
000001 ‘not used.

Field 5: handler prefix (4 chars. maximum).

Field 6: not used.

Field 7: major device number for block-type device.

Field 8: major device number for character-type device.

Field 9: maximum number of devices per controller
(decimal).

Field 10: not used.
Fields 11-14: maximum of four interrupt vector addresses.

Each address is followed by a unique letter or a
blank.
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Name

mnttab - Format of mounted file system table.

Syntax
#include <stdio.h>
“#include <mnttab.h>
Description

The ftefmntteb file contains a table of devices mounted by the
mount(C) command.

Each table entry contains the pathname of the directory on which
the device is mounted, the name of the device special file, the
read/write permissions of the special file, and the date on which the
device was mounted.

The maximum number of entries in mnttab is based on the system
parameter NMOUNT located in fusr/sys/conf/c.c, which defines the
number of allowable mounted special files.

See Also
mount{C)
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The first line (@s) contains the number of lines
inserted/deleted/unchanged respectively. The second line (@d)
contains the type of the delta (currently, normal: D, and removed:
R), the SCCS ID of the delta, the date and time of creation of the
delta, the login name corresponding to the real user ID at the time
the delta was created, and the serial numbers of the delta and its
predecessor, respectively. .

The @i, @x, and @g lines contain' the serial numbers of deltas
included, excluded, and ignored, respectively. These lines are
optional.

The @ m lines (optional) each contain one MR number associated
with the delta; the @ ¢ lines contain comments associated with the
delta.

The @ e line ends the delta table entry.

User Namees

The list of login names and/or numerical group IDs of users who
may add deltas to the file, separated by new-lines. The lines contain-
ing these login names and/or numerical group IDs are surrounded by
the bracketing lines @ u and @ U. An empty list allows anyone to
make a delta.

Flage

Keywords used internally (see admin(CP) for‘more information on
their use). Each flag line takes the form:

@f <flag> <optional text>
The following flags are defined:

@ft <type of program>
@fv <program name>

afi

@fb

@fm <module name>
a@ff <floor>

@fc <ceiling>

@fd <default-sid>
@fn

ar;j ,

@f1 <lock-releases>
@fq <user defined>

The t flag defines the replacement for the identification keyword.

The v flag controls prompting for MR numbers in addition to com-
ments; if the optional text is present it defines an MR number
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Name

. types - Primitive system data types.

~ Syntax ’
. {inﬁlude <sys [types.h>

Descﬁption k ,
“The data types defined in the include file <sys [types.h> are used

in XENIX system code; some data of these types are accessible to
user code. .

‘The form daddr_t is used for disk addresses except in an inode on
disk, see filesystem(F). Times are encoded in seconds since 00:00:00

- GMT, January 1, 1970. The major and minor parts of a device code
specify kind and unit- number of a device and are installation.
dependent. - Offsets are measured in bytes from the beginning of a
file. The label_t variables are used to save the processor state while
another process is running.

~ See Also
filesystem(F)
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is not loaded.

The layout of a symbol table entry, and the principal flag values
that distinguish symbol types, are given in the include file. If a
symbol’s type is undefined external, and the value field is non—
zero, the symbol is interpreted by the loader, ld, as the name of a
common region whose size is indicated by the value of the symbol.
The value of a word in the text or data portions, which is not a
reference to an undefined external symbol, is exactly the value that
will appear in core when the file is executed. If a word in the text
or data portion involves a reference to an undefined external sym—
bol, as indicated by the relocation information for that word, then
the value of the word as stored in the file is an offset from the
associated external symbol.

When the file is processed by the loader and the external symbol
becomes defined, the value of the symbol will be added into the
word in the file. If relocation information is present, it amounts to
one word per word of program text or initialized data.

Files
lust/include/a.out.h

Notes S
See also as(CP), ld(CP), nm(CP), /usr/include/a.out.h.
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