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available memory or if the arena has been detectably corrupted by stor-
ing outside the bounds of a block. Malloc may be recompiled to check
the arena very stringently on every transaction; see the source code.

BUGS
When realloc returns 0, the block pointed to by ptr may be destroyed.

The current incarnation of the allocator is unsuitable for direct use in
a large virtual enviromment where many small blocks are to be kept,
since it keeps all allocated and freed blocks on a single circular list.
Just before more memory is allocated, all allocated and freed blocks are
referenced; this can cause a huge number of page faults.
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NAME
mktemp - make a unique file name

SYNOPSIS

char smktemp(template)
char xtemplate;

DESCRIPTION

Mktemp replaces template by a unique file name, and returns the address
of the template. The template should look like a file name with six

trailing X”s, which will be replaced with the current process id and a
unique letter.

SEE ALSO
getpid(2)
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NAME
monitor - prepare execution profile
SYNOPSIS
monitor (lowpc, highpc, buffer, bufsize, nfunc)
int (xlowpc)(), (*highpec)();
short bufferl];
int bufsize;
int nfunc;
DESCRIPTION :
An executable program created by "cc -p" autamatically includes calls
for monitor with default parameters; monitor needn”t be called expli-
citly except to gain fine control over profiling.
Monitor is an interface to profil(2). Lowpc and highpc are the
addresses of two functions; buffer is the address of a (user supplied)
array of bufsize short integers. Monitor arranges to record a histogram
of periodically sampled values of the program counter, and of counts of
calls of certain functions, in the buffer. The lowest address sampled
is that of lowpc and the highest is just below highpc. At most nfunc
call counts can be kept; only calls of functions compiled with the pro-
filing option -p of cc(l) are recorded. For the results to be signifi-
cant, especially where there are small, heavily used routines, it 1is
suggested that the buffer be no more than a few times smal ler than the
range of locations sampled.
To profile the entire program, it is sufficient to use
extern etext();
monitor ((int) 2, etext, buf, bufsize, nfunc);
Etext lies just above all the program text, see end(3).
To stop execution monitoring and write the results on the file mon.out,
use
monitor (0);
then prof(l) can be used to examine the results.
FILES
mon.out
SEE ALSO

prof(l), profil(2), cc(l)
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NAME
nlist - get entries from name list

SYNOPSIS
#include <a.out.h>
nlist(filename, nl)
char xfilename;
struct nlist nl[];

DESCRIPTION
Nlist examines the name list in the given executable output file and
selectively extracts a list of values. The name list consists of an
array of structures containing names, types and values. The 1list 1is
terminated with a null name. 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 in the next two fields. If the name is not found, both entries
are set to 0. See a.out(5) for the structure declaration.
This subroutine is useful for examining the system name list kept in the
file /unix. In this way programs can obtain system addresses that are
up to date.

SEE ALSO
a.out(5)

DIAGNOSTICS

All type entries are set to 0 if the file cannot be found or if it is
not a valid namelist.
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NAME
perror, sys_errlist, sys_nmerr — system error messages

SYNOPSIS
perror(s)
char «s;
int sys_nerr;
char xsys_errlist[];

DESCRIPTION
Perror produces a short error message on the standard error file
describing the last error encountered during a call to the system from a
C program. First the argument string s is printed, then a colon, then
the message and a new-line. Most usefully, the argument string is the
name of the program which incurred the error. The error number is taken
from the external variable errno (see _intro(2)), which is set when
errors occur but not cleared when nonmerroneous calls are made,
To simplify variant formatting of messages, the vector of message
strings "sys_errlist" is provided; errno can be used as an index in this
table to get the message string without the newline. "Sys_nerr" is the
number of messages provided for in the table; it should be checked
because new error codes may be added to the system before they are added
to the table.

SEE ALSO

intro(2)
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NAME
popen, pclose - initiate I/0 to/from a process
SYNOPSIS
#include <stdio.h>
FILE *popen(command, type)
char xcommand, *type;
pclose(stream)
FILE xstream;
DESCRIPT ION
The arguments to popen are pointers to null-terminated strings contain-
ing respectively a shell command line and an I/0 mode, either "r" for
reading or "w" for writing. It creates a pipe between the calling pro—
cess and the command to be executed. The value returned is a stream
pointer that can be used (as appropriate) to write to the standard input
of the command or read from its standard output.
A stream opened by popen should be closed by pclose, which waits for the
associated process to terminate and returns the exit status of the com-
mand.
Because open files are shared, a type "r" command may be wused as an
input filter, and a type "w" as an output filter.
SEE ALSO
pipe(2), fopen(3), fclose(3), system(3), wait(2)
DIAGNOSTICS
Popen returns a null pointer if files or processes cannot be created, or
the Shell cannot be accessed.
Pclose returns -1 if stream is not associated with a “popened” command.
BUGS

Buffered reading before opening an input filter may leave the standard
input of that filter mispositioned. Similar problems with an output
filter may be forestalled by careful buffer flushing, e.g. with fflush,
see fclose(3).
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NAME
printf, fprintf, sprintf - formatted output comversion

SYNOPSIS
finclude <stdio.h>

printf(format [, arg ] ... )
char %format;

fprintf(stream, format [, arg ] ... )
FILE xstream;
char «format;

sprintf(s, format [, arg ] ... )
char xs, xformat;

DESCRIPT ION
Printf places output on the standard output stream stdout. Fprintf
places output on the named output stream. Sprintf places “output” in
the string s, followed by the character “\0”.

Each of these functions converts, formats, and prints its arguments
after the first under control of the first argument. The first argument
is a character string which contains two types of objects: plain charac-
ters, which are simply copied to the output stream, and comversion
specifications, each of which causes conversion and printing of the next
successive arg printf.

Each conversion specification is introduced by the character ¥. Follow-
ing the Z, there may be

- an optional minus sign "= which specifies left adjustment of the
converted value in the indicated field;

- an optional digit string specifying a field width; if the con
verted value has fewer characters than the field width it will be
blank-padded on the left (or right, if the left-adjustment indica-
tor has been given) to make up the field width; if the field width
begins with a zero, zero-padding will be done instead of blank-
padding;

- an optional period “.” which serves to separate the field width
from the next digit string;

- an optional digit string specifying a precision which specifies
the number of digits to appear after the decimal point, for e~ and
f-conversion, or the maximum number of characters to be printed
from a string;

- the character 1 specifying that a following d, o, x, or u

corresponds to a long integer arg. (A capitalized comversion code
accomplishes the same thing.)
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- a character which indicates the type of conversion to be applied.

A field width or precision may be “%x” instead of a digit string. In
this case an integer arg supplies the field width or precision.

The conversion characters and their meanings are

dox The integer arg is comverted to decimal, octal, or hexadecimal
notation respectively.

f The float or double arg is comverted to decimal notation in the
style "[-]ddd.ddd" where the number of d“s after the decimal point
is equal to the precision specification for the argument. If the
precision 1is missing, 6 digits are given; if the precision is
explicitly 0, no digits and no decimal point are printed.

e The float or double arg is converted in the style "[-]d.ddde+dd"
where there 1is one digit before the decimal point and the number
after is equal to the precision specification for the argument;
when the precision is missing, 6 digits are produced.

g The float or double arg is printed in style d, in style £, or in
style e, whichever gives full precision in minimum space.

c The character arg is printed. Null characters are ignored.

8 Arg is taken to be a string (character pointer) and characters

from the string are printed until a null character or until the
number of characters indicated by the precision specification 1is
reached; however if the precision is 0 or missing all characters
up to a null are printed.

u  The unsigned integer arg is comverted to decimal and printed (the
result will be in the range 0 to 2%x+x32-1

Z Print a “Z”; no argument is converted.
In no case does a nomexistent or small field width cause truncation of

a field; padding takes place only if the specified field width exceeds
the actual width., Characters generated by printf are printed by

putc(3).

Examples
To print a date and time in the form “Sunday, July 3, 10:02°, where
weekday and month are pointers to null-terminated strings:

printf("%s, %Zs 2d, %02d:%02d", weekday, month, day, hour, min);

To print pi to 5 decimals:

printf("pi = Z.5f", 4%atan(1.0));
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SEE ALSO
putc(3), scanf(3), ecvt(3)

BUGS
Very wide fields (>128 characters) fail.
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NAME
putc, putchar, fputc, putw - put character or word on a stream

SYNOPSIS
#include <stdio.h>
int putc(c, stream)
char c;
FILE xstream;
putchar(c)
char c;
fputc(c, stream)
char c;
FILE xstream;
putw(w, stream)
int w;
FILE *stream;

DESCRIPTION
Putc appends the character ¢ to the named output stream. It returns the
character written.
Putchar(c) is defined as putc(c, stdout).
Fputc behaves like putc, but is a genuine function rather than a macro.
It may be used to save on object text.
Putw appends word (i.e. int of 32 bits on the 68000) "w" to the output
stream. It returns the word written. Putw neither assumes nor causes
special alignment in the file.
The standard stream stdout is normally buffered if and only if the out-
put does not refer to a terminal; this default may be changed by set-—
buf(3). The standard stream stderr is by default unbuffered uncondi-
tionally, but use of freopen (see fopen(3)) will cause it to become buf-
fered; setbuf, again, will set the state to whatever is desired. When
an output stream is unbuffered information appears on the destination
file or terminal as soon as written; when it is buffered many characters
are saved up and written as a block. Fflush (see fclose(3)) may be used
to force the block out early.

SEE ALSO
fopen(3), fclose(3), getc(3), puts(3), printf(3), fread(3)

DIAGNOSTICS

These functions return the constant EQF upon error. Since this 1is a
good integer, ferror(3) should be used to detect putw errors.
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BUGS
Because it is implemented as a macro, putc treats a stream argument with
side effects improperly. In particular "putc(c, »f++);" doesn’t work

sensibly.

Errors can occur long after the call to putc.
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NAME

puts, fputs - put a string on a stream
SYNOPSIS

#include <stdio.h>

puts(s)

char »s;

fputs(s, stream)
- char xs;
FILE xstream;

DESCRIPT ION
Puts copies the null-terminated string s to the standard output stream
stdout and appends a newline character.

Fputs copies the null-terminated string s to the named output stream.

Neither routine copies the terminal null character.

SEE ALSO
fopen(3), gets(3), putc(3), printf(3), ferror(3)
fread(3)
BUGS ;
Puts appends a newline, fputs does not, all in the name of backward com-
patibility. '
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NAME
qsort - quicker sort
SYNOPSIS
gsort(base, nel, width, compar)
char xbase;
int nel;
int width;
int (*compar)();
DESCRIPTION ‘
Qsort is an implementation of the quicker—sort algorithm. The first
argument is a pointer to the base of the data; the second is the number
of elements; the third is the width of an element in bytes; the last is
the name of the comparison routine to be 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 according as the first argument is to be considered less than, equal
to, or greater than the second.
EXAMPLE
struct entry {
char *name ;
int flags;
s
main()
{
struct entry hp[100];
for (i = 0; i < count; i++ {
/* £i11 the structure with the name and flags */
}
gsort (hp, count, sizeof hp[0], entcmp);
}
entcmp(ep,ep2)
struct entry *ep, xep2;
{
return (strcmp(ep-~>name, ep2->name));
}
will sort a set of names with associated flags in ascii order. This
example was taken from diffdir.
SEE ALSO

sort (1)
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NAME

rand, srand - random number generator
SYNOPSIS

srand(seed)

int seed;

rand()
DESCRIPTION

Rand uses a multiplicative congruential random number generator with

period 2%x32 to return successive pseudo-random numbers in the range
from 0 to 2#%x31-1.

The generator is reinitialized by calling srand with 1 as argument. It
can be set to a random starting point by calling srand with whatever you
like as argument.
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NAME

scanf, fscanf, sscanf - formatted input conversion

SYNOPSIS

f#include <stdio.h>

scanf(format [ , pointer ] . . . )
char xformat;

fscanf(stream, format [ , pointer ] . . . )
FILE %stream;
char xformat;

sscanf(s, format [ , pointer ] . . . )
char xs, xformat;

DESCRIPTION

Scanf reads from the standard input stream stdin. Fscanf reads from the
named input stream. Sscanf reads from the character string s. Each
function reads characters, interprets them according to a format, ard
stores the results in its arguments. Each expects as arguments a con-
trol string format, described below, and a set of pointer arguments in-
dicating where the converted input should be stored.

The control string usually contains conversion specifications, which are
used to direct interpretation of input sequences. The control striag
may contain: :

1. Blanks, tabs or newlines, which match optional white space in the
input.

2. An ordinary character (not %) which must match the next character of
the input stream.

3. Conversion specifications, consisting of the character %, an option
al assignment suppressing character %, an optional numerical maximum
field width, and a conversion character.

A conversion specification directs the conversion of the mnext input
field; the result is placed in the variable pointed to by the
corresponding argument, unless assignment suppression was indicated by
%, An input field is defined as a string of nomspace characters; 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 restrict-
ed type. The following comversion characters are legal:

%Z a single “2” is expected in the input at this point; no assignment
is done.
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d a decimal integer is expected; the corresponding argument should be
an integer pointer.

0 an octal integer is expected; the corresponding argument should be a
integer pointer.

X a hexadecimal integer is expected; the corresponding argument should
be an integer pointer.

8 a character string is expected; the corresponding argument should be
a character pointer pointing to an array of characters large enough
to accept the string and a terminating “\0°, which will be added.
The input field is terminated by a space character or a newline.

¢ a character is expected; the corresponding argument should be a
character pointer. The normal skip over space characters is
suppressed in this case; to read the next nonspace character, try
"%1s", 1If a field width is given, the corresponding argument should
refer to a character array, and the indicated number of characters
is read.

f a floating point number is expected; the next field is comverted ac-
cordingly and stored through the corresponding argument, which
should be a pointer to a float. The input format for floating point
numbers is an optionally signed string of digits possibly containing
a decimal point, followed by an optional exponent field consisting
of an E or e followed by an optionally signed integer.

[ indicates a string not to be delimited by space characters. The
left bracket is followed by a set of characters and a right bracket;
the characters between the brackets define a set of characters mak-
ing up the string. If the first character is not circumflex (*),
the input field is all characters until the first character not in
the set between the brackets; if the first character after the left
bracket is ~, the input field is all characters until the first
character which is in the remaining set of characters between the
brackets. The corresponding argument must point to a character ar—
ray.

The conversion characters d, o and x may be capitalized or preceeded by
1 to indicate that a pointer to long rather than to int is in the argu-
ment list. Similarly, the comnversion characters e or f may be capital-
ized or preceded by 1 to indicate a pointer to double rather than to
float. The conversion characters d, o and x may be preceeded by h to
indicate a pointer to short rather than to int.

The scanf functions return the number of successfully matched and as-—
signed input items. This can be used to decide how many input items
were found. The constant EOF is returned upon end of input; mnote that
this is different from 0, which means that no comversion was done; if
conversion was intended, it was frustrated by an inappropriate character
in the input.
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For example, the call

int i; float x; char name[50];
scanf("%d%£f%s", &i, &x, name);

with the input line
25 54.32E-1 thompson

will assign to i the value 25, x the value 5.432, and name will contain

“thompson\0”. Or, '

int i; float x; char name[50];
scanf("%2d%£f%%d%[1234567890]", &i, &x, name);

with input
56789 0123 56a72

will assign 56 to i, 789.0 to x, skip “0123°, and place the string
“56\0° in name. The next call to getchar will return “a”.

SEE ALSO
atof(3), getc(3), printf(3)

DIAGNOSTICS :
The scanf functions return EOF on end of input, and a short count for
missing or illegal data items.

BUGS
The success of literal matches and suppressed assignments is not direct-
ly determinable.
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NAME
setbuf - assign buffering to a stream

SYNOPSIS
#include <stdio.h>

setbuf(stream, buf)
FILE xstream;
char xbuf;

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 au-
tomatically allocated buffer. If buf is the constant pointer NULL,
input /output will be completely unbuf fered.

A manifest constant BUFSIZ tells how big an array is needed:
char buf[BUFSIZ];

A buffer is normally obtained from malloc(3) upon the first getc or
putc(3) on the file, except that the standard output is line buffered
when directed to a terminal. Other output streams directed to termi-
nals, and the standard error stream stderr are normally not buffered.
If the standard output is line buffered, then it is flushed each time
data is read from the standard input by read(2).

SEE ALSO
fopen(3), getc(3), putc(3), malloc(3)

BUGS
The standard error stream should be line buffered by default.
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NAME
setjmp, longjmp - non-local goto

SYNOPSIS
#include <setjmp.h>

set jmp(env)
jmp_buf env;

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

DESCRIPT ION
These routines are useful for dealing with errors and interrupts encoun-

tered in a low-level subroutine of a program.

Set jmp saves its stack enviromment in env for later use by longjmp. It
returns value 0.

Long jmp restores the enviromment saved by the last call of setjmp. It
then returns in such a way that execution continues as if the call of
set jmp had just returned the value val to the function that invoked
set jmp, which must not itself have returned in the interim. All acces-
sible register variables and local data have values as of the time
long jmp was called.

SEE ALSO
signal(2)
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NAME
gin, cos, tam, asin, acos, atan, atan? - trigonometric functions

SYNOPSIS
{#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 atan2(x, y)
double x, y;

DESCRIPT ION
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 -pi/2 to pi/2.

Acos returns the arc cosine in the range 0 to pi.

Atan returns the arc tangent of x in the range -pi/2 to pi/2.

Atan2 returns the arc tangent of x/y in the range -pi to pi.

DIAGNOSTICS
Arguments of magnitude greater than 1 cause asin and acos to return
value 0; errno is set to EDOM. The value of tam at its singular points
is a huge number, and errno is set to ERANGE.

BUGS
The value of tan for arguments greater than about 2%%31 is garbage.
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NAME
sinh, cosh, tanh - hyperbolic functions

SYNOPSIS
f#include <math.h>

double sinh(x)

double cosh(x)
double x;

double tanh(x)
double x;

DESCRIPTION
These functions compute the designated hyperbolic functions for real ar—

guments.

DIAGNOSTICS
Sinh and cosh return a huge value of appropriate sign when the correct
value would overflow.
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NAME
sleep — suspend execution for interval

SYNOPSIS
sleep(seconds)
unsigned seconds;

DESCRIPTION
The current process is suspended from execution for the number of
seconds specified by the argument. The actual suspension time may be up
to 1 second less than that requested, because scheduled wakeups occur at
fixed l-second intervals, and an arbitrary amount longer because of oth-
er activity in the system.
The routine is implemented by setting an alarm clock signal and pausing
until it occurs. The previous state of this signal is saved and re-
stored. If the sleep time exceeds the time to the alarm signal, the
process sleeps only until the signal would have occurred, and the signal
is sent 1 second later.

SEE ALSO

alarm(2), pause(2)
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NAME
stdio - standard buffered input/output package

SYNOPSIS
#include <stdio.h>
FILE xstdin;
FILE xstdout;
FILE xstderr;

DESCRIPTION
These functions constitute an efficient user-level buffering scheme.
The in-line macros getc and putc(3) handle characters quickly. The
higher level routines gets, fgets, scanf, fscanf, fread, puts, fputs,
rintf, fprintf, fwrite all use getc 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(3) creates certain descrip-
tive data for a stream and returns a pointer to designate the stream in
all further transactions. There are three normally 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 (0) designates no stream at all.
An integer constant EOF (-1) is returned upon end of file or error by
integer functions that deal with streams.
Any routine that uses the standard input/output package must include the
header file <stdio.h> of pertinent macro definitions. The functions and
constants mentioned in Section 3 are declared in the include file and
need no further declaration. The constants, and the following “func-
tions” are implemented as macros; redeclaration of these names is peri-
lous: getc, getchar, putc, putchar, feof, ferror, fileno.

SEE ALSO
open(2), close(2), read(2), write(2)

DIAGNOSTICS

The value EOF is returned uniformly to indicate that a FILE pointer has
not been initialized with fopen, input (output) has been attempted on an
output (input) stream, or a FILE pointer designates corrupt or otherwise
unintelligible FILE data.

In cases where a large amount of computation is done after printing part
of a line on an output terminal, it is necessary to fflush(3) the stan—
dard output before going off and computing so that the output will
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appear.
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NAME

strcat, strncat, strcmp, strncmp, strcpy, strncpy, strlenm, index, rindex
- string operations

SYNOPSIS

char xstrcat(sl, s2)
char xsl, %s2;

char xstrncat(sl, s2, n)
char »sl, *s2;
int n;

stremp(sl, s2)
char #sl, %s2;

strncmp(sl, s2, n)
char xsl, *s2;
int n;

char xstrcpy(sl, s2)
char %sl, %s2;

char «strncpy(sl, s2, n)
char #sl, %s2;
int n;

strlen(s)
char xs;

char xindex(s, c)
char xs, c;

char xrindex(s, c)
char xs, c;

DESCRIPTION

These functions operate on null-terminated strings. They do not check
for overflow of any receiving string.

Strcat appends a copy of string 82 to the end of string sl. Strncat
copies at most n characters. Both return a pointer to the null-
terminated result.

Strcmp compares its arguments and returns an integer greater than, equal
to, or less than 0, according as sl is lexicographically greater than,
equal to, or less than s2. Strcmp uses native character comparison,
which is signed. Strncmp makes the same comparison but looks at at most
n characters.

Strcpy copies string s2 to sl, stopping after the null character has
been moved. Strncpy copies exactly n characters, truncating or null-
padding s2; the target may not be null-terminated if the length of s2 is
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n or more. Both return sl.

Strlen returns the number of nomnull characters in s.

Index (rindex) returns a pointer to the first (last) occurrence of char—
acter ¢ in string s, or zero if ¢ does not occur in the string.
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NAME

swab - swap bytes
SYNOPSIS

swab(from, to, nbytes)

char xfrom, w#to;

int nbytes;
DESCRIPTION

Swab copies nbytes bytes pointed to by from to the position pointed to
by to, exchanging adjacent even and odd bytes. It is useful for carry-
ing binary data between to other machines. Nbytes should be even.
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NAME
system — issue a shell command

SYNOPSIS
system(string)
char xstring;

DESCRIPT ION
System causes the string to be given to sh(l) as input as if the string
had been typed as a command at a terminal. The current process waits
until the shell has completed, then returns the exit status of the
shell.

SEE ALSO
popen(3), exec(2), wait(2)

DIAGNOSTICS
Exit status 127 indicates the shell couldn”t be executed.

BUGS
There should be a way to specify a shell other than sh(l).
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NAME

tgetent, tgetnum, tgetflag, tgetstr, tgoto, tputs — terminal independent
operation routines

SYNOPSIS
char PC;
char %BC;
char *UP;
short ospeed;

tgetent(bp, name)
char »bp, *name;

tgetnum(id)
char #id;

tgetflag(id)
char *id;

char *
tgetstr(id, area)
char xid, **area;

char *

tgoto(cm, destcol, destline)
char xcm;

int destcol;

int destline;

tputs(cp, affent, outc)
register char xcp;

int affent;

int (xoutc)();

DESCRIPTION
These functions extract and use capabilities from the terminal capabili-

ty data base termcap(5). These are low level routines; see curses(3)
for a higher level package.

Tgetent extracts the entry for terminal name into the buffer at bp. Bp
should be a character buffer of size 1024 and must be retained through
all subsequent calls to tgetnum, tgetflag, and tgetstr. Tgetent returns
-1 if it cannot open the termcap file, 0 if the terminal name given does
not have an entry, and 1 if all goes well. It will look in the environm
ment for a TERMCAP variable. If found, and the value does not begin
with a slash, and the terminal type name is the same as the enviromment
string TERM, the TERMCAP string is used instead of reading the termcap
file. If it does begin with a slash, the string is used as a path name
rather than /etc/termcap. This can speed up entry into programs that
call tgetent, as well as to help debug new terminal descriptions or to
make one for your terminal if you can”t write the file /etc/termcap.
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Tgetnum gets the numeric value of capability id, returning -1 if is not
given for the terminal. TIgetflag returns 1 if the specified capability
is present in the terminal”s entry, 0 if it is not.  Tgetstr gets the
string value of capability id, placing it in the buffer at area, advanc-
ing the area pointer. It decodes the abbreviations for this field
described in termcap(5), except for cursor addressing and padding infor—
mation.

Tgoto returns a cursor addressing string decoded from cm to go to column
destcol in line destline. It uses the external variables UP (from the up
capability) and BC (if bc is given rather than bs) if necessary to avoid
placing \n, “D or @ in the returned string. (Programs which call tgotc
should be sure to turn of f the XTABS bit(s), since tgoto may now output
a tab. Note that programs using termcap should in general turn off
XTABS anyway since some terminals use control I for other functions,
such as nondestructive space.) If a % sequence is given which is not um
derstood, 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 (2). The external variable PC should
contain a pad character to be used (from the pc capability) if a null
(*@) is inappropriate.

FILES
usr/lib/libtermcap.a termcap library
letc/termcap data base
SEE ALSO
ex(1l), curses(3), termcap(5)
AUTHOR
William Joy
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NAME

ttyname, ttyslot — find name of a terminal
SYNOPSIS

char #ttyname(fildes)

int fildes;

ttyslot()
DESCRIPT ION

Ttyname returns a pointer to the null-terminated path name of the termi-
nal device associated with file descriptor fildes.

Ttyslot returns the number of the entry in the ttys(5) file for the conm
trol terminal of the current process.

FILES
[dev/*
letc/ttys

SEE ALSO
ioctl(2), isatty(3), ttys(5)

DIAGNOSTICS

Ttyname returns a null pointer (0) if fildes does not describe a termi-
nal device in directory “/dev”.

Ttyslot returns 0 if “/etc/ttys” is inaccessible or if it cannot deter—
mine the control terminal.

BUGS

The return value points to static data whose content is overwritten by
each call.
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NAME
ungetc - push character back into input stream

SYNOPSIS
#include <stdio.h>
ungetc(c, stream)
char c;
FILE %stream;

DESCRIPT ION
Ungetc pushes the character ¢ back on an input stream. That character
will be returned by the next getc call on that stream. Ungetc returns
c.
One character of pushback is guaranteed provided something has been read
from the stream and the stream is actually buffered. Attempts to push
EOF are rejected.
Fseek(3) erases all memory of pushed back characters.

SEE ALSO
getc(3), setbuf(3), fseek(3)

DIAGNOSTICS

Ungetc returns EOF if it can”t push a character back.
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NAME
intro - introduction to special files

DESCRIPT ION

This section describes the special files and related driver functions
available on the system.
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NAME
mem, kmem - main memory

DESCRIPT ION
Mem is a special file that is an image of the main memory of the com—
puter. It may be used, for example, to examine (and even to patch) the
system.
Byte addresses in mem are interpreted as physical memory addresses.
References to non-existent locations cause errors to be returned.
Examining and patching device registers is likely to lead to unexpected
results when read-only or write-only bits are present.
The file kmem is the same as mem except that kernel virtual memory
rather than physical memory is accessed.

FILES
/dev/mem, /dev/kmem

BUGS

Memory files are accessed in an inappropriate method for some device
registers.
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NAME
null - data sink

DESCRIPT ION

Data written on a null special file is discarded.

Reads from a null special file always return 0 bytes.

FILES
/dev/null

Printed 6/23/82

UNIX Programmer”s Manual

1/20/82

NULL: -



TTY(4) UNIX Programmer”s Manual TTY(4)

NAME
tty - general terminal interface

DESCRIPT ION
This section describes both a particular special file, and the general
nature of the terminal interface.

When a terminal file is opened, it causes the process to wait wuntil a
connection is established. In practice user’s programs seldom open
these files; they are opened by init(1M) and become a user’s standard
input and standard output device. The very first terminal file open in
a process becomes the control terminal for that process. The control
terminal plays a special role in handling quit or interrupt signals, as
discussed below. The control terminal is inherited by a child process
during a fork, even if the control terminal is closed. The set of
processes that thus share a control terminal is called a process group;
all members of a process group receive certain signals together, see DEL
below and kill(2).

The file /dev/tty is, in each process, a synonym for the control termi-
nal associated with that process. The above-mentioned /dev/tty file is
useful for programs that wish to be sure of writing messages on the ter-
minal no matter how output has been redirected. It can also be used for
programs that demand a file name for output, when typed output 1is
desired and it - is tiresome to find out which terminal is currently in
use. [The terminals associated with various processes can, if needed,
be discovered using ps(1l)1.

A terminal associated with one of these files ordinarily operates in
full-duplex mode. Characters may be typed at any time, even while out-
put is occurring, and are only lost when the system”s character input
buffers become completely choked, which is rare, or when the user has
accumulated the maximum allowed number of input characters that have not
yet been read by some program. Currently this limit is 256 characters.
When the input limit is reached all the saved characters are thrown away
without notice.

Normally, terminal input is processed in units of 1lines. This means
that a program attempting to read will be suspended until an entire line
has been typed. Also, no matter how many characters are requested in
the read call, at most one line will be returned. It is not however
necessary to read a whole line at once; any number of characters may be
requested in a read, even one, without losing information. There are
special modes, discussed below, that permit the program to read each
character as typed without waiting for a full line. Certain ASCII con
trol characters have special meaning. These characters are mnot passed
to a reading program except in "raw" mode where they lose their special
character. Also, it is possible to change these characters from the
default; see below.

EOT (Control-D) may be used to generate an end of file from a termi-
nal. When an EOT is received, all the characters waiting to be
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read are immediately passed to the program, without waiting for a
new-line, and the EOT is discarded. Thus if there are no charac-
ters waiting, which is to say the EOT occurred at the beginning of
a line, zero characters will be passed back, and this is the stan-
dard end-of-file indication.

DEL (Rubout) is not passed to a program but generates an _interrupt
signal which is sent to all processes with the associated control
terminal. Normally each such process is forced to terminate, but
arrangements may be made either to ignore the signal or to receive
a trap to an agreed-upon location. See gignal(2).

FS (Control-\ or control-shift-L) generates the gquit signal. 1Its
treatment is identical to the interrupt signal except that unless
a receiving process has made other arrangements it will not only
be terminated but a core image file will be generated.

DC3  (Control-S) delays all printing on the terminal until something is
typed in.

DCl  (Control-Q) restarts printing after DC3 without generating any
input to a program.

During input, erase and kill processing is normally dome. By default,
the character "“H" (control-h) erases the last character typed, except
that it will not erase beyond the beginning of a line or an EOT. By
default, the character “@" kills the entire line up to the point where
it was typed, but not beyond an EOT. Both these characters operate on a
keystroke basis independently of any backspacing or tabbing that may
have been done. Either "@" or ""H" may be entered literally by preced-
ing it by a backslash “\”; the erase or kill character remains, but the
“\” disappears. These two characters may be changed to others.

On input, when desired, all upper—case letters are mapped into the
corresponding lower—case letter. The upper—case letter may be generated
by preceding it by “\“. In addition, the following escape sequences can
be generated on output and accepted on input:

for use
rd \0
| \!
-~ \A
{ \(
} \)

When one or more characters are sent by the system to a user, they are
actually transmitted to the terminal as soon as previously-written char-
acters have finished typing. Input characters are echoed by putting
them in the output queue as they arrive. When a process produces char-
acters more rapidly than they can be typed, it will be suspended when
its output queue exceeds some limit. When the queue has drained down to
some threshold the program is resumed. Even parity is usually generated
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on output. The EOT character is not tramsmitted (except in raw mode) to
prevent terminals that respond to it from hanging up.

Several ioctl(2) calls apply to terminals. Most of them use the follow-
ing structure, defined in <sgtty.h>:

struct sgttyb {
char sg ispeed;
char sg_ospeed;
char sg_erase;
char sg_kill;
) int sg_flags;
]

The "sg_ispeed" and "sg ospeed" fields describe the input and output
speeds of the device according to the following table, which corresponds
to the DEC DH~-11 interface. If other hardware is used, impossible speed
changes are ignored. Symbolic values in the table are as defined in

<sgtty.h>.

BO 0 (hang up dataphone)
B50 1 50 baud

B75 2 75 baud

Bl110 3 110 baud

B134 4 134.5 baud

B150 5 150 baud

B200 6 200 baud

B300 7 300 baud

B600 8 600 baud

B1200 9 1200 baud

B1800 10 1800 baud
B2400 11 2400 baud
B4800 12 4800 baud
B9600 13 9600 baud
B19200 14 19200 baud
EXTA 14  External A
EXTB 15 External B

The "sg_erase" and "sg kill" fields of the argument structure specify
the erase and kill characters respectively. (Defaults are Control H

(backspace)and @.)

The "sg_flags" field of the argument structure contains several bits
that determine the system”s treatment of the terminal:

ALLDELAY 0177400 Delay algorithm selection

BSDELAY 0100000 Select backspace delays (not implemented):
BSO 0

BS1 0100000

VIDELAY 0040000 Select form—feed and vertical-tab delays:
FFO 0

FFl 0100000
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CRDELAY 0030000 Select carriage-return delays:

CRO 0

CR1 0010000

CR2 0020000

CR3 0030000

TBDELAY 0006000 Select tab delays:
TABO 0

TAB1 0001000

TAB2 0004000
XTABS 0006000
NLDELAY 0001400 Select new-line delays:

NLO 0

NL1 0000400

NL2 0001000

NL3 0001400

EVENP 0000200 Even parity allowed on input (most terminals)

ODDP 0000100 0dd parity allowed on input

RAW 0000040 Raw mode: wake up on all characters, 8-bit interface
CRMOD 0000020 Map CR into LF; echo LF or CR as CR-LF

ECHO 0000010 Echo (full duplex)

LCASE 0000004 Map upper case to lower on input
CBREAK 0000002 Return each character as soon as typed
TANDEM 0000001 Automatic flow control

The delay bits specify how long transmission stops to allow for mechani-
cal or other movement when certain characters are sent to the terminal.
In all cases a value of 0 indicates no delay. -

Backspace delays are currently ignored but might be used for Terminet
3007s.

If a form-feed/vertical tab delay is specified, it 1lasts for about 2
seconds.

Carriage-return delay type 1 lasts about .08 seconds and is suitable for
the Terminet 300. Delay type 2 lasts about .16 seconds and is suitable
for the VIOS5 and the TI 700. Delay type 3 is unimplemented and is 0.

New—-line delay type 1 is dependent on the current column and is tuned
for Teletype model 37“s. Type 2 is useful for the VIO5 and is about .10
seconds. Type 3 is unimplemented and is 0.

Tab delay type 1 is dependent on the amount of movement and is tuned to
the Teletype model 37. Type 3, called XTABS, is not a delay at all but
causes tabs to be replaced by the appropriate number of spaces on out-
put.

Characters with the wrong parity, as determined by bits 200 and 100, are
ignored.

In raw mode, every character is passed immediately to the program
without waiting until a full 1line has been typed. No erase or kill

Printed 7/21/82 1/20/82 4



TTY(4) UNIX Programmer’s Manual TTY(4)

processing is done; the end-of-file indicator (EOT), the interrupt char
acter (DEL) and the quit character (FS) are not treated specially.
There are no delays and no echoing, and no replacement of one character
for another; characters are a full 8 bits for both input and output
(parity is up to the program).

Mode 020 causes input carriage returns to be turned into new-lines;
input of either CR or LF causes LF-CR both to be echoed.

CBREAK is a sort of half-cooked (rare?) mode. Programs can read each
character as soon as typed, instead of waiting for a full line, but quit
and interrupt work, and output delays, case-translation, CRMOD, XTABS,
ECHO, and parity work normally. On the other hand there is no erase or
kill, and no special treatment of \ or EOT.

TANDEM mode causes the system to produce a stop character (default DC3)
whenever the input queue is in danger of overflowing, and a start char-
acter (default DCl) when the input queue has drained sufficiently. It
is useful for flow control when the “terminal” is actually another
machine that obeys the conventions.

Several ioctl calls have the form:

f#include <sgtty.h>

ioct1(fildes, code, arg)
int fildes, code;
struct sgttyb xarg;

The applicable codes are:

TIOCGETP
Fetch the parameters associated with the terminal, and store in
the pointed-to structure.

TIOCSETP
Set the parameters according to the pointed-to structure. The
interface delays until output is quiescent, then throws away any
unread characters, before changing the modes.

TIOCSETIN
Set the parameters but do not delay or flush input. Switching out
of RAW or CBREAK mode may cause some garbage input.

With the following codes the arg is ignored.
TIOCEXCL
Set "exclusive-use" mode: no further opens are permitted until the

file has been closed.

TIOCNXCL
Turn off "exclusive-use" mode.
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TIOCHPCL
When the file is closed for the last time, hang up the terminal.
This 1is useful when the line is associated with an ACU used to
place outgoing calls.

TIOCFLUSH
All characters waiting in input or output queues are flushed.

FIONREAD
Return the number of characters in a terminal”s input buffer into
the integer pointer xarg.

The following codes affect characters that are special to the terminal
interface. The argument is a pointer to the following structure,
defined in <sgtty.h>:

struct tchars {

char t_intrc; /% interrupt */

char t_quitc; /% quit =/

char t_startc; /* start output =/

char t_stopc; /% stop output =/

char t_eofc; [+ end-of-file %/

char t_brkc; /% input delimiter (like nl) =/

}s

The default values for these characters are DEL, FS, DCl, DC3, EOT, and
-l1. A character value of -1 eliminates the effect of that character.
The "t_brkc" character, by default -1, acts like a new-line in that it
terminates a “line,” is echoed, and 1is passed to the program. The
“stop” and “start” characters may be the same, to produce a toggle
effect. It is probably counterproductive to make other special charac-
ters (including erase and kill) identical.

The calls are:

TIOCSETC
Set the various special characters to those given in the struc-
ture.

TIOCGETC
Fetch the special character values associated with the terminal,
and store them in the pointed-to structure.

FIONREAD
Return the number of characters currently in a terminal”s input
buffer into the integer pointer rg.

FILES
/dev/tty
/dev/ttyx
/dev/console
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SEE ALSO
getty(1M), stty (1), signal(2), ioctl(2)
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NAME

a.out - assembler and link editor output
SYNOPSIS

#include <a.out.h>
DESCRIPTION

A.out is the output file of the assembler as(l) and the 1link loader
1d(1). Ld(l) makes a.out executable if there were no errors and no
unresolved external references. Layout information as given in the
include file for the 68000 is:

/%

* Layout of a.out file :

*

* header of 8 longs magic number 405, 407, 410, 411
* text size )

* data size ) in bytes

* bss size )

* symbol table size )

* text relocation size )

* data relocation size )

* entry point

*

* header: 0

* text: 32

* data: 32+textsize

* symbol table: 32+textsize+datasize

* text relocation: 32+textsize+datasize+symsize

* data relocation: 32+textsize+datasize+symsize+rtextsize
*

*/

/% various parameters */

#define SYMLENGTH 50 /% maximum length of a symbol */
/% types of files */

#define ARCMAGIC 0177545 /% ar files */

#define FMAGIC 0407 /% standard executable */
#def ine NMAGIC 0410 /% shared text executable */
/% symbol types x/

#def ine EXTERN 040 /% external x/

#define UNDEF 00 /% undef ined =/

#define ABS 01 /% absolute %/

#define TEXT 02 /% text /

#define DATA 03 /% data =/

#define BSS 04 /% bss */

#define COMM 05 /% internal use only */

#def ine REG 06 /% register name x/
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/% relocation regions */

#define RTEXT 00
f#define RDATA 01
#def ine RBSS 02
#def ine REXT 03
/% relocation sizes /
f#define RBYTE 00
f#def ine RWORD 01
{#def ine RLONG 02

/% macros which define various positions in file based on a bhdr, filhdr =/

fdef ine TEXTPOS
f#def ine DATAPOS
f#def ine SYMPOS
f#def ine RTEXTPOS
f#def ine RDATAPOS
#def ine ENDPOS

/% header of a.out files */
struct bhdr {

long
long
long
long

long
long

long
long

};

fmagic;
tsize;
dsize;
bsize;
ssize;
rtsize;
rdsize;
entry;

/* symbol management %/

struct sym {

char

char

long
};

stype; [
sympad ; [
svalue; /%

/%* relocation commands «/
struct reloc {

unsigned rsegment:2; /%
unsigned rsize:2; /%
unsigned rdisp:l; /%
unsigned relpadl:3; /%
char relpad2; /%
short rsymbol; /%

long rpos; . /%
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struct nlist { /% symbol table entry =/

char n_name[8]; /% symbol name %/

int n_type; /% type flag =/
) unsigned n_value; /% value */

/% values for type flag */

f#def ine N_UNDF 0 /% undef ined #/
f#def ine N_ABS 01 /% absolute */
#define N_TEXT 02 /% text symbol */
#def ine N_DATA 03 /% data symbol */
f#define N_BSS 04 /% bss symbol */
f#define N_TYPE 037
tdefine N_REG 024 /* register name */
#define N_FN 037 /% file name symbol */
#define - N_EXT 040 /% external bit, or‘ed in %/
#def ine FORMAT "%060" /x to print a value */

The file has four sections: a header, the program and data text, a sym
bol table, and relocation information. The last two may be empty if the

program was loaded with the “-8” option of 1d or if the symbols and
relocation have been removed by strip(l).

In the header the sizes of each section are given in bytes, but are
even. The size of the header is not included in any of the other sizes.

When an a.out file is loaded into core for execution, three logical seg-
ments are set up: the text segment, the data segment (with uninitialized
data, which starts off as all 0, following initialized data), and a
stack. The text segment begins at the user program start address in the
core image; the header is not loaded. If the magic number in the header
is FMAGIC, it indicates that the text segment is not to be write~
protected and shared, so the data segment is immediately contiguous with
the text segment. If the magic number is NMAGIC, the data segment
begins at the next segment boundary following the text segment, and the
text segment is mnot writeable by the program; if other processes are
executing the same file, they will share the text segment.

The stack will occupy the highest possible user program locations in the
core image and will grow downwards. The stack is automatically extended
as required. The data segment is only extended as requested by brk(2).

The start of the text segment in the file is 32(10); the start of the
data segment is 32+St (the size of the text) the start of the relocation
information is 32+St+Sd; the start of the symbol table is 32+2(St+Sd) if
the relocation information is present, 32+St+Sd if not.

The layout of a symbol table entry and the principal flag values that
distinguish symbol types are given in the include file.
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If a symbol“s type is undefined external, and the value field is non
zero, the symbol is interpreted by the loader 1d 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 refer—
ence to an undefined external symbol is exactly that value which 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 symbol, as indi-
cated 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 link editor 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 will appear in the form of the
structure shown above.

SEE ALSO
as(1l), 1d(1), om(1)
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acct - execution accounting file

SYNOPSIS

#include <sys/acct.h>

DESCRIPTION

Acct(2) causes entries to be made into an accounting file for each pro-

cess

that

terminates.

The

accounting file is a sequence of entries

whose layout, as defined by the include file is:

Accounting Structures

typedef unsigned short comp_t;
/% "floating pt": 3 bits base 8 exp,

struct

}s

extern
extern

acct {

char
comp_t
comp_t
comp_t
time_t
short
short
short
comp_t
dev_t
char

struct
struct

#def ine AFORK
#define ASU

If the process does an exec(2), the first 10 characters of the
accounting flag
whether exec(2) was ever accomplished, and whether the process ever

appear

in "ac_comm".

ac_comm[10];
ac_utime;
ac_stime;
ac_etime;
ac_btime;
ac_uid;
ac_gid;
ac_men;
ac_io;
ac_tty;
ac_flag;

acct
inode

01
02

super-user privileges.

SEE ALSO

acct(2), sa(l)
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13 bits fraction =/

command name */
user time =/

/% Accounting
/% Accounting
/% Accounting system time x/
/% Accounting elapsed time %/
/* Beginning time */

[* Accounting user ID */

/% Accounting group ID %/

/% average memory usage */

/% number of disk IO blocks =*/
/% control typewriter */

/% Accounting flag =/

acctbuf;
*acctp; /* inode of accounting file =/

/% has executed fork, but no exec */
/% used super—user privileges */

filename

contains bits indicating
had
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NAME
ar - archive (library) file format
SYNOPSIS '
#include <ar.h>
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-editor
El
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 and
header layout as described in the include file are:
f#def ine ARFMAG 0177545
struct ar_hdr {
char ar_name[14];
long ar_date;
short ar_uid;
short ar_gid;
short ar_mode;
long ar_size;
3
The "ar_fmag" field contains the 32-bit number ARFMAG to help verify the
presence of a header. The name is a blank padded string. The other
fields are left-adjusted, blank-padded numbers. They are decimal except
for "ar_mode", which is octal. The date is the modification date of the
file at the time of its insertion into the archive.
Each file begins on an even (0 mod 2) boundary; a new-line is inserted
between files if necessary. Nevertheless the size given reflects the
actual size of the file exclusive of padding.
There is no provision for empty areas in an archive file.
SEE ALSO
ar(l), 14(1), om(1)
BUGS

File names lose trailing blanks. Most software dealing with archives
takes even an included blank as a name terminator.
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NAME
checklist - list of file systems processed by fsck

DESCRIPTION
Checklist resides in directory /etc and contains a list of at most 15
special file names. Each special file name is contained on a separate
line and corresponds to a file system. Each file system will then be
automatically processed by the fsck(1M) command.

FILES
/etc/checklist

SEE ALSO
fsck(1M)
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NAME
core — format of core image file

DESCRIPT ION
UNIX writes out a core image of a terminated process when any of various
errors occur. See signal(2) for the list of reasoms; the most common
are memory violations, illegal instructions, bus errors, and user—
generated quit signals. The core image is called “core” and is written
in the process”s working directory (provided it can be; normal access
controls apply).
The first 2048 bytes of the core image are 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 remainder represents the actual contents of the
user’s core area when the core image was written. If the text segment
is write-protected and shared, it is not dumped; otherwise the entire
address space is dumped.
In general the debugger adb(l) is sufficient to deal with core images.

SEE ALSO

adb(l), signal(2)
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NAME
dir - format of directories
SYNOPS1IS
#include <sys/types.h>
#include <sys/dir.h>
DESCRIPTION
A directory behaves exactly like an ordinary file, save that no user may
write into a directory. The fact that a file is a directory is indi-
cated by a bit in the flag word of its i-node entry; see filsys(5). The
structure of a directory entry as given in the include file is:
f#ifndef DIRSIZ
f#def ine DIRSIZ 14
fendif
struct direct {
ino_t d_ino;
char d_name[DIRSIZ];
};
By convention, the first two names in each directory are the names "."
and "..". The first is an entry for the directory itself. By opening
the file "." a program can read the names of files and subdirectories in
a directory. The second name ".." is for the parent directory. The
meaning of ".." is modified for the root directory of the master file
system (/), where ".." has the same meaning as ".".
SEE ALSO

filsys(5)
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NAME A
dump, ddate - incremental dump format
SYNOPSIS
f#include <sys/types.h>
#include <sys/ino.h>
#include <dumprestor.h>
DESCRIPTION

Tapes used by dump and restor(l) contain:

a header record

two groups of bit map records

a group of records describing directories
a group of records describing files

The format of the header record and of the first record of each descrip-
tion as given in the include file <dumprestor.h> is:

#define NTREC 10
f#def ine MLEN 16
{#def ine MSIZ 4096

#def ine TS_TAPE
f#define TS_INODE
#define TS_BITS
#def ine TS_ADDR
#def ine TS_END
#define TS_CLRI
#def ine MAGIC (int)60011
f#def ine CHECKSUM (int)84446

(o MU B VIR SR

ztruct spcl
int c_type;
time_t c_date;
time_t c_ddate;
int c_volume;
daddr_t c_tapea;
ino_t c_inumber;
short c_idummy; /% pad to force long boundary =*/
int c_nrec; /%« number of records per storage medium */
int c_magic;
int c_checksum;
struct dinodec_dinode;
int c_count;
char c_addr[BSIZE];
} spel;
:truct idates
char id_name[16];
char id_incno;
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time_t id_ddate;

}s

NTREC is the number of 512 byte records in a physical tape block. MLEN
is the number of bits in a bit map word. MSIZ is the number of bit map
words.

The TS entries are used in the "c_type" field to indicate what sort of
header this is. The types and their meanings are as fol lows:

TS_TAPE Tape volume label

TS_INODE \
A file or directory follows. The "c_dinode" field is a copy of
the disk inode and contains bits telling what sort of file this
is.

TS_BITS A bit map follows. This bit map has a one bit for each inode
that was dumped.

TS_ADDR A subrecord of a file description. See "c_addr" below.

TS_END End of tape record.

TS_CLRI A bit map follows. This bit map contains a zero bit for all
inodes that were empty on the file system when dumped.

MAGIC All header records have this number in "c_magic".

CHECKSUM
Header records checksum to this value.

The fields of the header structure are as follows:

c_type The type of the header.

c_date The date the dump was taken.

c_ddate The date the file system was dumped from.
c_volume The current volume number of the dump.
c_tapea The current number of this (512-byte) record.

c¢_inumber .
The number of the inode being dumped if this is of type
TS INODE.
c_magic This contains the value MAGIC above, truncated as needed.
c_checksum

This contains whatever value is needed to make the record sum
to CHECKSUM. '

c_dinode This is a copy of the inode as it appears on the file system;
see filsys(5).

c_count The count of characters in "c_addr".

c_addr An array of characters describing the blocks of the dumped
file. A character 1is zero if the block associated with that
character was not present on the file system, otherwise the
character is mnon-zero. If the block was not present on the
file system, no block was dumped; the block will be restored as
a hole in the file. If there is not sufficient space in this
record to describe all of the blocks in a file, TS ADDR records
will be scattered through the file, each one picking up where
the last left off.
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Each volume except the last ends with a tapemark (read as an end of
file). The last volume ends with a TS END record and then the tapemark.

The structure idates describes an entry- of the file /etc/ddate where
dump history is kept. The fields of the structure are:

id_pame The dumped filesystem is “/dev/id nam”.
id_incno The level number of the dump tape; see dump(l).
id_ddate The date of the incremental dump in system format see types(5).

FILES
/etc/ddate

SEE ALSO
dump(l), restor(l), £filsys(5), types(5)
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- user enviromment

extern char #xenviron;

DESCRIPTION

An array of strings called the “enviromment” is made available by

exec(2)

when a process begins. By convention these strings have the

form “name=value’. The following names are used by various commands:

PATH

HOME

TERM

SHELL

TERMCAP

EXINIT

USER

Further

The sequence of directory prefixes that sh, time, nice(l), etc.,
apply in searching for a file known by an incomplete path name.
The prefixes are separated by “:”.

Login(1l) sets :

PATH=: /bin;/usr/bin.

A user”s login directory, set by login(l) from the password file
passwd(5).

The kind of terminal for which output is to be prepared. This
information is used by commands, such as nroff, more, or vi,
which may exploit special terminal capabilities. See
/etc/termcap or (termcap(5)) for a list of terminal types.

The file name of the users login shell.

The string describing the terminal in TERM, or the name of the
termcap file, see termcap(5).

A startup list of commands read by ex(1), edit(l), and vi(l).
The login name of the user.

names may be placed in the enviromment by the export command and

‘name=value” arguments in 8h(l), or by the setenv command if you use

csh(l).

Arguments may also be placed in the enviromment at the point of

an exec(2). It is unwise to conflict with certain sh(l) variables that
are frequently exported by ".profile" files: MAIL, PS1, PS2, IFS.

SEE ALSO
csh(l),

ex(1), login(l), sh(l), exec(2), system(3), termcap(5), term(7)
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NAME
filsys, flblk, ino - format of file system volume

SYNOPSIS
#include <sys/types.h>
#include <sys/flbk.h>
f#include <sys/filsys.h>
f#include <sys/ino.h>

DESCRIPTION
Every file system storage volume (e.g floppy disk, hard disk, or tape)
has a common format for certain vital information. Every such volume is
divided into a certain number of 512-byte blocks. Block 0 is unused and
is available to contain a bootstrap program, pack label, or other infor-
mation.

Block 1 is the super block. The layout of the super block as defined by
the include file <sys/filsys.h> is:

Structure of the super-block

struct filsys {
unsigned short s_isize; /« size in blocks of i-list %/
daddr_t s_fsize; /% size in blocks of entire volume %/
short s_nfree; /% number of addresses in s_free x/
daddr_t s_free[NICFREE]; /% free block list =/
short s_ninode; [+ number of i-nodes in s_inode */
ino_t s_inode[NICINOD]; /% free i-node list /
char s_flock; /% lock during free list manipulation %/
char s_ilock; /% lock during i-list manipulation */
char s_fmod; /% super block modified flag */
char s_ronly; /* mounted read-only flag %/
time_t s_time; /* last super block update */
daddr_t s_tfree; /% total free blocksx/
ino_t s_tinode; /% total free inodes */
short 8_m; /% interleave factor «/
short s_n; Je ™" %/
char s_fname[6]; /x file system name x/

} char s_fpack[6]; /% file system pack name x/

H]

"S_isize" is the address of the first block after the i-list, which
starts just after the super-block, in block 2. Thus i-list is s_isize
-2 blocks long. "S_fsize" is the address of the first block not poten—
tially available for allocation to a file. These numbers are used by
the system to check for bad block addresses; if an “impossible” block
address is allocated from the free list or is freed, a diagnostic is
written on the on-line console. Moreover, the free array is cleared, so
as to prevent further allocation from a presumably corrupted free list.

The free list for each volume is maintained as follows. The "s_free"
array contains, in "s_free[l], ... , s_freels_nfree-1]," up to NICFREE
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free block numbers. NICFREE is a conf iguration constant. "S_free[O]"
is the block address of the head of a chain of blocks constituting the
free list. The layout of each block of the free chain as defined in the
include file <sys/fblk.h> is:

struct £blk {

short df_nfree;

daddr_t df_free[NICFREE];
};

The fields "df nfree" and "df_free" in a free block are used exactly
like "s_nfree" and "s_free" in the super block. To allocate a block:
decrement "s_nfree," and the new block number is "s_freel[s_nfreel". 1If
the new block address is 0, there are no blocks left, so give an error.
If "s_nfree" became 0, read the new block into "s_nfree" and "s_free".
To free a block, check if "s_nfree" is NICFREE; if so, copy "s_nfree"
and the "s_free" array into it, write it out, and set "s_nfree" to O.
In any event set "s_free"[s_nfree] to the freed block”s address and
increment "s_nfree".

"S_ninode" is the number of free i-numbers in the s_inode array. To
allocate an i-node: if "s_ninode" is greater than 0, decrement it and
return s_inode[s_ninode]. If it was 0, read the i-list and place the
numbers of all free inodes (up to NICINOD) into the s_inode array, then
try again. To free an i-node, provided "s ninode" is 1less than NICI-
NODE, place its number into s_inode[s_ninode] and increment "s_ninode".
If "s_ninode" is already NICINODE, don"t bother to enter the freed i-
node into any table. This list of i-nodes is only to speed up the allo-
cation process; the information as to whether the inode is really free
or not is maintained in the inode itself.

"S_flock" and "s_ilock" 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 "s_fmod" on disk is likewise immaterial; it is wused 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 write-protection indicator; its disk value is also imma-
terial.

"S_time" is the last time the super-block of the file system was
changed. During a reboot, "s_time" of the super-block for the root file
system is used to set the system”s idea of the time.

The fields "s_tfree", "s_tinode", "s_fname" and "s_fpack" are not
currently maintained.

I-numbers begin at 1, and the storage for i-nodes begins in block 2.
I-nodes are 64 bytes long, so 8 of them fit into a block. I-node 2 is
reserved for the root directory of the file system, but no other i-
number has a built-in meaning. Each i-node represents one file. The
format of an i-node as given in the include file <gys/ino.h> is:
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Inode structure as it appears on a disk block.
struct dinode {

unsigned short di_mode; /% mode and type of file */
short di_nlink; [+ number of links to file */
short di_uid; /% owner’s user id */
short di_gid; /% owner”s group id */
off t di_size; /% number of bytes in file */
char di_addr[40]; /% disk block addresses */
time_t di_atime; /% time last accessed */
time_t di_mtime; /* time last modified =/

} time_t di_ctime; /* time created */

3

7define INOPB 8 /* 8 inodes per block =/

*

* the 40 address bytes:

* 39 used; 13 addresses

* of 3 bytes each.

*/

"Di_mode" tells the kind of file; it is encoded identically to the
"st_mode" field of stat(2). "Di nlink" is the number of directory
entries (links) that refer to this i-node. '"Di_uid" and "di_gid" are
the owner“s user and group IDs. Size is the number of bytes in the
file. "Di_atime" and "di_mtime" are the times of last access and modif-
ication of the file contents (read, write or create) (see times(2));
"Di_ctime" records the time of last modification to the inode or to the
file, and is used to determine whether it should be dumped.

Special files are recognized by their modes and not by i-number. A
block-type special file is one which can potentially be mounted as a
file system; a character-type special file cannot, though it is not
necessarily character-oriented. For special files, the "di_addr" field
is occupied by the device code (see types(5)). The device codes of
block and character special files overlap.

Disk addresses of plain files and directories are kept in the array
"di_addr" packed into 3 bytes each. The first 10 addresses specify dev-
ice blocks directly. The last 3 addresses are singly, doubly, and tri-
ply indirect and point to blocks of 128 block pointers. Pointers in
indirect blocks have the type "daddr_t" (see types(5)).

For block b in a file to exist, it is not necessary that all blocks less
than b exist. A zero block number either in the address words of the
i-node or in an indirect block indicates that the corresponding block
has never been allocated. Such a missing block reads as if it contained
all zero words.

SEE ALSO
icheck(l), dcheck(l), dir(5), mount(l), stat(2), types(5)
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NAME

group - group file

DESCRIPTION

FILES

Group contains for each group the following information:

group name

encrypted password

numerical group ID

a comma separated list of all users allowed in the group

This is an ASCII file. The fields are separated by colons; Each group
is separated from the next by a new-line. If the password field is
null, no password is demanded.

This file resides in directory /etc. Because of the encrypted pass-

words, it can and does have general read permission and can be used, for
example, to map numerical group ID"s to names.

/etc/group

SEE ALSO

newgrp(l), crypt(3), passwd(l), passwd(5)

Printed 6/23/82 1



MTAB(5) UNIX Programmer”s Manual MTAB(5)

NAME
mtab - mounted file system table

DESCRIPTION
Mtab resides in directory /etc and contains a table of devices mounted
by the mount command. Umount removes entries.
Each entry is 64 bytes long; the first 32 bytes are the null-padded name
of the place where the special file is mounted; the second 32 bytes are
the null-padded name of the special file. The special file has all its
directories stripped away; that is, everything through the last “/7 is
thrown away.
This table is present only so people can look at it. It does not matter
to mount(l) if there are duplicated entries nor to umount(l) if a name
cannot be found.

FILES
/etc/mtab

SEE ALSO
mount (2)
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NAME
passwd - password file

DESCRIPT ION
Passwd contains for each user the following information:

name (login name, contains no upper case)
encrypted password

numerical user ID

numerical group ID

user”s real name, and other information if desired
initial working directory

program to use as Shell sh(l) or csh(l)

This is an ASCII file. Each field within each user”s entry is separated
from the next by a colon. Each user is separated from the next by a
new-line. If the password field is null, no password is demanded; if
the Shell field is null, the Shell itself sh(l) is used.

This file resides in directory /etc. Because of the encrypted pass-
words, it can and does have general read permission and is used, for
example, by 1s(l), to map numerical user ID“s to names.

FILES
/etc/passwd

SEE ALSO
login(l), passwd(l)
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NAME
sccsfile - format of SCCS file

DESCRIPTION
An SCCS file is an ASCII file. It consists of six 1logical parts: the
checksum, the delta table (contains information about each delta), user
names (contains login names and/or numerical group IDs of users who may
add deltas), flags (contains definitions of internal keywords), comments
(contains arbitrary descriptive information about the £ile), and the
body (contains the actual text lines intermixed with control lines).

Throughout an SCCS file there are lines which begin with the ASCII SOH
(start of heading) character (octal 001). This character is hereafter
referred to as the control character and will be represented graphi-
cally as @. Any line described below which is not depicted as beginning
with the control character is prevented from beginning with the control
character.

Entries of the form DDDDD represent a five digit string (a number
between 00000 and 99999).

Each logical part of an SCCS file is described in detail below.

Checksum
The checksum is the first.line of an SCCS file. The form of the
line is:

@hDDDDD

The value of the checksum is the sum of all characters, except
those of the first line. The @h provides a magic number of
(octal) 064001.

Delta table
The delta table consists of a variable number of entries of the
form:
@ DDDDD/DDDDD/DDDDD
@d <type> <SCCS ID> yr/mo/da hr:mi:se <pgmr> DDDDD DDDDD
@i DDDDD ...
@x DDDDD ...
@g DDDDD ...
Gm <MR number>

@c <comments> ...

@e

The first 1line (@s) <contains the number of lines
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inserted/deleted/unchanged respectively. The second 1line (@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 Cm lines (optional) each contain one MR number associated with
the delta; the @c 1lines contain comments associated with the
delta.

The @e line ends the delta table entry.

User names

Flags

The list of login names and/or numerical group IDs of wusers who
may add deltas to the file, separated by new-lines. The lines
containing these login names and/or numerical group IDs are sur-
rounded by the bracketing lines @u and @U. An empty list allows
anyone to make a delta.

Keywords used internally (see admin(l) for more information on
their use). Each flag line takes the form:

@f <flag> <optiomal text>

The following flags are def ined:

@f t <type of program>

@f v <program name>

@f i

Gf b

@f m <module name>

@f £ <floor>

@f ¢ <ceiling>

@Gf d <default-sid>
"@f n

@f j

@f 1 <lock-releases>

@f q <user defined>

The t flag defines the replacement for the 2YZ identification key-
word. The v flag controls praompting for MR numbers in addition to
comments; if the optional text is present it defines an MR number
validity checking program. The i flag controls the warning/error
aspect of the ~“No id keywords’” message. When the i flag is not
present, this message is only a warning; when the i flag is
present, this message will cause a ““fatal”” error (the file will
not be gotten, or the delta will not be made). When the b flag is
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present the -b keyletter may be used on the get command to cause a
branch in the delta tree. The m flag defines the first choice for
the replacement text of the ZMZ identification keyword. The f
flag defines the ““floor”” release; the release below which no
deltas may be added. The c flag defines the ““ceiling”” release;
the release above which no deltas may be added. The d flag
defines the default SID to be used when none is specified on a get
command. The n flag causes delta to insert a ~"null”” delta (a
delta that applies mo changes) in those releases that are skipped
when a delta is made in a new release (e.g., when delta 5.1 is
made after delta 2.7, releases 3 and 4 are skipped). The absence
of the n flag causes skipped releases to be completely empty. The
j flag causes get to allow concurrent edits of the same base SID.
The 1 flag defines a list of releases that are locked against
editing (get(1l) with the -e keyletter). The q flag defines the
replacement for the ZQ% identification keyword.

Comments

Body

SEE ALSO

Arbitrary text surrounded by the bracketing lines @t and @T. The
comments section typically will contain a description of the
file“s purpose.

The body consists of text lines and control 1lines. Text lines
don”t begin with the control character, control lines do. There
are three kinds of control 1lines: insert, delete, and end,
represented by:

@I DDDDD
@ DDDDD
@E DDDDD

respectively. The digit string is the serial number corresponding
to the delta for the control line.

admin(1l), delta(l), get(l), prs(l).
Source Code Control System User”s Guide by L. E. Bonanni and C. A.
Salemi.
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NAME
termcap - terminal capability data base

SYNOPSIS
letc/termcap

DESCRIPTION
Termcap is a data base describing terminals, used, e.g., by wvi(l) and
curses(3). Terminals are described in termcap by giving a set of capa-
bilities which they have, and by describing how operations are per-
formed. Padding requirements and initialization sequences are included

in termcap.

Entries in termcap consist of a number of “:” separated fields. The
first entry for each terminal gives the names which are known for the
terminal, separated by “|” characters. The first name is always 2 char-
acters long and is used by older version 6 systems which store the ter—
minal type in a 16 bit word in a systemwide data base. The second name
given is the most common abbreviation for the terminal, and the last
name given should be a long name fully identifying the terminal. The
second name should contain no blanks; the last name may well contain
blanks for readability.

CAPABILITIES
(P) indicates padding may be specified
(P%) indicates that padding may be based on no. lines affected

Name Type Pad? Description

ae str (p) End alternate character set

al str (Px) Add new blank line

am bool Terminal has automatic margins

as str (P) Start alternate character set

be str Backspace if not “H

bs bool Terminal can backspace with “H

bt str (P) Back tab

bw bool Backspace wraps from column 0 to last column
cc str Command character in prototype if terminal settable
cd str  (Px) Clear to end of display

ce str (P) Clear to end of line

ch str (P) Like cm but horizontal motion only, line stays same
cl str  (Px) Clear screen

cm str (P) Cursor motion

co num Number of columns in a line

cr str (Px) Carriage return, (default “M)

cs str (P) Change scrolling region (vtl100), like cm

cv str (P) Like ch but vertical omly.

da bool Display may be retained above

dB num Number of millisec of bs delay needed

db bool Display may be retained below

dc num Number of millisec of cr delay needed

de str (Px) Delete character

dF num Number of millisec of ff delay needed
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dl str (Px) Delete line

dm str Delete mode (enter)

dN num Number of millisec of nl delay needed

do str Down one line :

dT num Number of millisec of tab delay needed

ed str End delete mode

ei str End insert mode; give :ei=: if ic

eo str Can erase overstrikes with a blank

£ff str (Px) Hardcopy terminal page eject (default “L)
he bool Hardcopy terminal

hd str Half-line down (forward 1/2 linefeed)

ho str Home cursor (if no cm)

hu str Half-line up (reverse 1/2 linefeed)

hz str Hazeltine; can”t print ~“s

ic str (P) Imsert character

if str Name of file containing is

im bool Insert mode (enter); give :im=: if ic

in bool Insert mode distinguishes nulls on display
ip str (Px) 1Imsert pad after character inserted

is str Terminal initialization string

k0-k9 str Sent by other function keys 0-9

kb str , Sent by backspace key

kd str Sent by terminal down arrow key

ke str Out of keypad transmit mode

kh str Sent by home key

kl str - Sent by terminal left arrow key

kn num Number of other keys

ko str Termcap entries for other non-function keys
kr str Sent by terminal right arrow key

ks str Put terminal in keypad transmit mode

ku str Sent by terminal up arrow key

10-19 str Labels on other function keys

1i num Number of lines on screen or page

11 str Last line, first column (if no cm)

ma str Arrow key map, used by vi version 2 only
mi bool Safe to move while in insert mode

ml str Memory lock on above cursor.

ms bool Safe to move while in standout and underline mode
mu str Memory unlock (turn off memory lock).

nc bool No correctly working carriage return (DM2500,H2000)
nd str Non-destructive space (cursor right)

nl str (Px) Newline character (default \n)

ns bool Terminal is a CRT but doesn”t scroll.

os bool Terminal overstrikes

pc str Pad character (rather than null)

Pt bool Has hardware tabs (may need to be set with is)
se str End stand out mode

sf str (P) Scroll forwards

8g num Number of blank chars left by so or se
80 str Begin stand out mode

st stt  (P) Scroll reverse (backwards)

ta str  (P) Tab (other tham “I or with padding)
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tc str Entry of similar terminal - must be last

te str String to end programs that use cm

ti str String to begin programs that use cm

uc str Underscore one char and move past it

ue str End underscore mode

ug num Number of blank chars left by us or ue

ul bool Terminal underlines even though it doesn’t overstrike
up str Upline (cursor up)

us str Start underscore mode

vb str Visible bell (may not move cursor)

ve str Sequence to end open/visual mode

vs str Sequence to start open/visual mode

xb bool Beehive (fl=escape, f2=ctrl C)

Xn bool A newline is ignored after a wrap (Concept)

xr .bool Return acts like ce \r \n (Delta Data)

Xs bool Standout not erased by writing over it (HP 2647)
xt bool Tabs are destructive, magic so char (Teleray 1061)

A Sample Entry

The following entry, which describes the Concept-100, is among the more
complex entries in the termcap file as of this writing. (This particu-
lar concept entry is outdated, and is used as an example only.)

c1/cl00|concept100:is=\EU\Ef\E7\E5\E8\E1\ENH\EK\E\200\E0&\200: \
" :al=3%\E“R:am:bs:cd=16%x\E"C:ce=16\E*S:cl=2%x"L:cm=\Ea%+ %+ :co#80:\
tde=16\E"A:d1=3%\E"B:ei=\E\200:e0:im=\E"P:in:ip=16%:1i#24:mi:nd=\E:
:8e=\Ed\Ee:s0=\ED\EE:ta=8\t:ul:up=\E;:vb=\Ek\EK:xn:

Entries may continue onto multiple lines by giving a \ as the last char—
acter of a line, and empty fields may be included for readability (here
between the last field on a line and the first field on the mnext).
Capabilities in termcap are of three types: Boolean capabilities which
indicate that the terminal has some particular feature, numeric capabil-
ities giving the size of the terminal or the size of particular delays,
and string capabilities, which give a sequence which can be used to per—
form particular terminal operations.

Types of Capabilities

All capabilities have two letter codes. For instance, the fact that the
Concept has automatic margins (i.e. an automatic return and linefeed
when the end of a line is reached) is indicated by the capability am.
Hence the description of the Concept includes am. Numeric capabilities
are followed by the character “#° and then the value. Thus co which
indicates the number of columns the terminal has gives the value “80°
for the Concept.

Finally, string valued capabilities, such as ce (clear to end of line
sequence) are given by the two character code, an “=”, and then a string

ending at the next following “:“. A delay in milliseconds may appear
after the “=” in such a capability, and padding characters are supplied
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by the editor after the remainder of the string is sent to provide this
delay. The delay can be either a integer, e.g. “20°, or an integer fol-
lowed by an “%°, i.e. “3%”". A “%” indicates that the padding required
is proportional to the number of lines affected by the operation, and
the amount given is the per—affected-unit padding required. When a ‘%’
is specified, it is sometimes useful to give a delay of the form "3.,5"
to specify a delay per unit to tenths of milliseconds.

A number of escape sequences are provided in the string valued capabili-
ties for easy encoding of characters there. A \E maps to an ESCAPE
character, “x maps to a control-x for any appropriate x, and the
sequences \n \r \t \b \f give a newline, return, tab, backspace and
formfeed. Finally, characters may be given as three octal digits after
a \, and the characters "~ and \ may be given as \" and \\. If it is
necessary to place a : in a capability it must be escaped in octal as
\072. 1f it is necessary to place a null character in a string capabil-
ity it must be encoded as \200. The routines which deal with termcap
use C strings, and strip the high bits of the output very late so that a
\200 comes out as a \000 would.

Preparing Descriptions

We now outline how to prepare descriptions of terminals. The most
effective way to prepare a terminal description is by imitating the
description of a similar terpminal in termcap and to build up a descrip-
tion gradually, using partial descriptions with ex to check that they
are correct. Be aware that a very unusual terminal may expose deficien
cies in the ability of the termcap file to describe it or bugs in ex. To
easily test a new terminal description you can set the emviromment vari-
able TERMCAP to a pathname of a file containing the description you are
working on and the editor will look there rather than in /etc/termcap.
TERMCAP can also be set to the termcap entry itself to avoid reading the
file when starting up the editor.

Basic capabilities

The number of columns on each line for the terminal is given by the co
numeric capability. If the terminal is a CRT, then the number of lines
on the screen is given by the 1i capability. If the terminal wraps
around to the beginning of the next line when it reaches the right mar—
gin, then it should have the am capability. If the terminal can clear
its screen, then this is given by the ¢l string capability. If the ter—
minal can backspace, then it should have the bs capability, unless a
backspace 1is accomplished by a character other tham “H (ugh) in which
case you should give this character as the bc string capability. If it
overstrikes (rather than clearing a positiod when a character is struck
over) then it should have the os capability.

A very important point here is that the local cursor motions encoded in
termcap are undefined at the left and top edges of a CRT terminal. The
editor will never attempt to backspace around the left edge, nor will it
attempt to go up locally off the top. The editor assumes that feeding
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off the bottom of the screen will cause the screen to scroll up, and the
am capability tells whether the cursor sticks at the right edge of the
screen. If the terminal has switch selectable automatic margins, the
termcap file usually assumes that this is on, i.e. am.

These capabilities suffice to describe hardcopy and glass-tty terminals.
Thus the model 33 teletype is described as

t31331tty33:co#72:0s
while the Lear Siegler ADM-3 is described as

clladm3[3|1si adm3:am:bs:c1="Z:1i#24:co#80
Cursor addressing

Cursor addressing in the terminal is described by a cm string capabil-
ity, with printf(3s) like escapes Zx in it. These substitute to encod-
ings of the current line or column position, while. other characters are
passed through unchanged. If the cm string is thought of as being a
function, then its arguments are the line and then the column to which
motion is desired, and the 7 encodings have the following meanings:

Zd as in printf, 0 origin
22 like Z2d

%3 like 23d

Ze like Z%c

%+x adds x to value, then %.

2>xy if value > x adds y, no output.

ir reverses order of line and column, no output
Zi increments line/column (for 1 origin)

y44 gives a single %

Zn exclusive or row and column with 0140 (DM2500)

%B BCD (16x(x/10)) + (x%Z10), no output.
ZD Reverse coding (x-2x(x%16)), no output. (Delta Data).

Consider the HP2645, which, to get to row 3 and column 12, needs to be
sent \E&al2c03Y padded for 6 milliseconds. Note that the order of the
rows and columns is inverted here, and that the row and column are
printed as two digits. Thus its cm capability is cm=6\E&aZ%rZ2c%2Y. The
Microterm ACT-IV needs the current row and column sent preceded by a °T,
with the row and column simply encoded in binary, cm="T%Z.%.. Terminals
which use %Z. need to be able to backspace the cursor (bs or bc), and to
move the cursor up one line on the screen (up introduced below). This
is necessary because it is not always safe to tramsmit \t, \n “D and \r,
as the system may change or discard them.

A final example is the LSI ADM-3a, which uses row and column of fset by a
blank character, thus cm=\E=Z+ Z+ .

Cursor motions
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If the terminal can move the cursor one position to the right, leaving
the character at the current position unchanged, then this sequence
should be given as nd (non-destructive space). If it can move the cur-
sor up a line on the screen in the same column, this should be given as
up. If the terminal has no cursor addressing capability, but can home
the cursor (to very upper left corner of screen) then this can be given
as ho; similarly a fast way of getting to the lower left hand corner can
be given as 11; this may involve going up with up from the home posi-
tion, but the editor will never do this itself (unless 11 does) because
it makes no assumption about the effect of moving up from the home posi-
tion.

Area clears

If the terminal can clear from the current position to the end of the
line, leaving the cursor where it is, this should be given as ce. If
the terminal can clear from the current position to the end of the
display, then this should be given as cd. The editor only uses cd from
the first column of a line.

Insert/delete line

If the terminal can open a new blank line before the line where the cur-
sor 1is, this should be given as al; this is done only from the first
position of a line. The cursor must then appear on the newly blank
line. If the terminal can delete the line which the cursor is on, then
this should be given as dl; this is done only from the first position on
the 1line to be deleted. If the terminal can scroll the screen back-
wards, then this can be given as sb, but just al suffices. If the ter-
minal can retain display memory above then the da capability should be
given; if display memory can be retained below then db should be given.
These let the editor understand that deleting a line on the screen may
bring non-blank lines up from below or that scrolling back with sb may
bring down non-blank lines.

Insert/delete character

There are two basic kinds of intelligent terminals with respect to
insert /delete character which can be described using termcap. The most
common insert/delete character operations affect only the characters on
the current 1line and shift characters off the end of the line rigidly.
Other terminals, such as the Concept 100 and the Perkin Elmer Owl, make
a distinction between typed and untyped blanks on the screen, shifting
upon an insert or delete only to an untyped blank on the screen which is
either eliminated, or expanded to two untyped blanks. You can find out
which kind of terminal you have by clearing the screen and then typing
text separated by cursor motions. Type abc def using local cursor
motions (not spaces) between the abc and the def. Then position the
cursor before the abc and put the terminal in insert mode. If typing
characters causes the rest of the line to shift rigidly and characters
to fall off the end, then your terminal does not distinguish between
blanks and untyped positions. If the abc shifts over to the def which
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then move together around the end of the current line and onto the next
as you insert, you have the second type of terminal, and should give the
capability 1in, which stands for imsert null. If your terminal does
something different and unusual then you may have to modify the editor
to get it to use the insert mode your terminal defines. We have seen no
terminals which have an insert mode not falling into one of these two
classes.

The editor can handle both terminals which have an insert mode, and ter—
minals which send a simple sequence to open a blank position on the
current line. Give as im the sequence to get into insert mode, or give
it an empty value if your terminal uses a sequence to imsert a blank
position. Give as ei the sequence to leave insert mode (give this, with
an empty value also if you gave im so). Now give as ic any sequence
needed to be sent just before sending the character to be inserted.
Most terminals with a true insert mode will not give ic, terminals which
send a sequence to open a screen position should give it here. (Insert
mode is preferable to the sequence to open a position on the screen if
your terminal has both.) If post insert padding is needed, give this as
a number of milliseconds in ip (a string option). Any other sequence
which may need to be sent after an insert of a single character may also
be given in ip.

It is occasionally necessary to move around while in insert mode to
delete characters on the same line (e.g. if there is a tab after the
insertion position). If your terminal allows motion while in insert
mode you can give the capability mi to speed up inserting in this case.

Omitting mi will affect only speed. Some terminals (notably
Datamedia”s) must not have mi because of the way their insert mode
works.

Finally, you can specify delete mode by giving dm and ed to enter and
exit delete mode, and dc to delete a single character while in delete
mode.

Highlighting, underlining, and visible bells

If your terminal has sequences to enter and exit standout mode these can
be given as s0 and se respectively. If there are several flavors of
standout mode (such as inverse video, blinking, or underlining - half
bright is not usually an acceptable standout mode unless the terminal is
in inverse video mode constantly) the preferred mode is inverse video by
itself. If the code to change into or out of standout mode leaves one
or even two blank spaces on the screen, as the TVI 912 and Teleray 1061
do, then ug should be given to tell how many spaces are left.

Codes to begin underlining and end underlining can be given as us and ue
respectively. If the terminal has a code to underline the current char—
acter and move the cursor one space to the right, such as the Microterm
Mime, this can be given as uc. (If the underline code does not move the
cursor to the right, give the code followed by a nondestructive space.)
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Many terminals, such as the HP 2621, automatically leave standout mode
when they move to a new line or the cursor is addressed. Programs using
standout mode should exit standout mode before moving the cursor or
sending a newline.

If the terminal has a way of flashing the screen to indicate an error
quietly (a bell replacement) then this can be given as vb; it must not
move the cursor. If the terminal should be placed in a different mode
during open and visual modes of ex, this can be given as vs and ve, sent
at the start and end of these modes respectively. These can be used to
change, e.g., from a underline to a block cursor and back.

If the terminal needs to be in a special mode when running a program
that addresses the cursor, the codes to enter and exit this mode can be
given as ti and te. This arises, for example, from terminals 1like the
Concept with more than one page of memory. If the terminal has only
memory relative cursor addressing and not screen relative cursor
addressing, a one screen-sized window must be fixed into the terminal
for cursor addressing to work properly.

If your terminal correctly generates underlined characters (with no spe-
cial codes needed) even though it does not overstrike, then you should
give the capability ul. If overstrikes are erasable with a blank, then
this should be indicated by giving eo.

Keypad

If the terminal has a keypad that transmits codes when the keys are
pressed, this information can be given. Note that it is not possible to

- handle terminals where the keypad only works in local (this applies, for
example, to the unshifted HP 2621 keys). If the keypad can be set to
transmit or not transmit, give these codes as ks and ke. Otherwise ' the
keypad is assumed to always transmit. The codes sent by the left arrow,
right arrow, up arrow, down arrow, and home keys can be given as kl, kr,
ku, kd, and kh respectively. If there are function keys such as f0, fl,
eees £9, the codes they send can be given as k0, kl, ..., k9. If these
keys have labels other than the default £f0 through £9, the labels can be
given as 10, 11, ..., 19. If there are other keys that transmit the
same code as the terminal expects for the corresponding function, such
as clear screen, the termcap 2 letter codes can be given in the ko capa-
bility, for example, :ko=cl,ll,sf,sb:, which says that the terminal has
clear, home down, scroll down, and scroll up keys that transmit the same
thing as the c¢l, 11, sf, and sb entries.

The ma entry is also used to indicate arrow keys on terminals which have
single character arrow keys. It is obsolete but still in use in version
2 of vi, which must be run on some minicomputers due to memory limita-
tions. This field 1is redundant with k1, kr, ku, kd, and kh. It con-
sists of groups of two characters. In each group, the first character
is what an arrow key sends, the second character is the corresponding vi
command. These commands are h for kl, j for kd, k for ku, 1 for kr, and
H for kh. For example, the mime would be :ma="Kj“Zk"Xl: indicating
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FILES

arrow keys left (“H), down (“K), up ("Z), and right (“X). (There is no
home key on the mime.)

Miscellaneous

If the terminal requires other than a null (zero) character as a pad,
then this can be given as pc.

If tabs on the terminal require padding, or if the terminal uses a char—
acter other than "I to tab, then this can be given as ta.

Hazeltine terminals, which don”t allow “~° characters to be printed
should indicate hz. Datamedia terminals, which echo carriage-return
linefeed for carriage return and then ignore a following linefeed should
indicate nc. Early Concept terminals, which ignore a linefeed immedi-
ately after an am wrap, should indicate xn. If an erase-eol is required
to get rid of standout (instead of merely writing on top of it), xs
should be given., Teleray terminals, where tabs turn all characters
moved over to blanks, should indicate xt. Other specific terminal prob-
lems may be corrected by adding more capabilities of the form xx.

Other capabilities include is, an initialization string for the termi-
nal, and if, the name of a file containing long initialization strings.
These strings are expected to properly clear and then set the tabs on
the terminal, if the terminal has settable tabs. If both are givenm, is
will be printed Dbefore if. ‘This is useful where if is
/uszr/lib/tabset/std but is clears the tabs first.

Similar Terminals

If there are two very similar terminals, one can be defined as being
just 1like the other with certain exceptions. The string capability tc
can be given with the name of the similar terminal. This capability
must be last and the combined length of the two entries must not exceed
1024, Since termlib routines search the entry from left to right, and
since the tc <capability is replaced by the corresponding entry, the
capabilities given at the left override the ones in the similar termi-
nal. A capability can be cancelled with xx@ where xx is the capability.

.For example, the entry

hn|2621nl:ks@:ke@:tc=2621:

defines a 2621nl that does not have the ks or ke capabilities, and hence
does mnot turn on the function key labels when in visual mode. This is
useful for different modes for a terminal, or for different user prefer—
ences.

letc/termcap file containing terminal descriptions

SEE ALSO

ex(1), curses(3), termcap(3), tset(l), vi(l), ul(l), more(l)
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AUTHOR
William Joy
Mark Horton added underlining and keypad support

BUGS
Ex allows only 256 characters for string capabilities, and the routines
in termcap(3) do not check for overflow of this buffer. The total

length of a single entry (excluding only escaped newlines) may not
exceed 1024.

The ma, vs, and ve entries are specific to the vi program.

Not all programs support all entries. There are entries that are not
supported by any program.

Printed 6/23/82 10



TP(5) UNIX Programmer”s Manual TP(5)

NAME
tp - DEC/mag tape formats

DESCRIPTION
The command tp dumps files to and extracts files from DECtape and

magtape. The formats of these tapes are the same except that magtapes
have larger directories.

Block zero contains a copy of a stand-alonme bootstrap program. See
bproc(8).

Blocks 1 through 24 for DECtape (1 through 62 for magtape) contain a
directory of the tape. There are 192 (resp. 496) entries in the direc-
tory; 8 entries per block; 64 bytes per entry. Each entry has the fol-
lowing format:

struct {
char pathname[32];
int mode;
char uid;
char gid;
char unusedl;
char sizel3];
long modtime;
int tapeaddr;
char unused2[16];
int checksum;

};

The path name entry is the path name of the file when put on the tape.
If the pathname starts with a zero word, the entry is empty. It is at
most 32 bytes long and ends in a null byte. Mode, uid, gid, size and
time modified are the same as described under i-nodes (see file system
filsys(5)). The tape address is the tape block number of the start of
the contents of the file. Every file starts on a block boundary. The
file occupies (size+511)/512 blocks of continuous tape. The checksum
entry has a value such that the sum of the 32 words of the directory
entry is zero.

Blocks above 25 (resp. 63) are available for file storage.
A fake entry has a size of zero.

SEE ALSO
filsys(5), tp(l)

BUGS .
The pathname, uid, gid, and size fields are too small.
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NAME
ttys - terminal initialization data

DESCRIPT ION
The ttys file is read by the init program and specifies which terminal
special files are to have a process created for them which will allow
people to log in. It contains one line per special file.

The first character of a line is either “0” or “1°; the former causes
the line to be ignored, the latter causes it to be effective.

The second character is used as an argument to gettv(1M), which performs
such tasks as baud-rate recognition, reading the login name, and calling

login,

The following chart lists the characters to be used for the second char
acter:

Single Speed

1 50

2 75

3 110

4 134.5

5 150

6 200

7 300

8 600

9 1200

a 1800

b 2400

c 4800

d 9600

e Ext A and 19200
£ Ext B
CONSOLES

A 110 console
B Decwriter

C Interdata
OTHERS
D-E-F~-G 300/1200/150/110

for modems

H-I 1200/300
for modems

The remainder of the line is the terminal”s entry in the device direc-
tory, /dev.
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EXAMPLE
ldconsole
ldtty0
19ttyl
19tty2
009tty3
07ttyd0
FILES
letc/ttys
SEE ALSO

init(1M), getty(1M), login(l)
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NAME
ttytype - data base of terminal types by port
DESCRIPT ION
Ttytype is a database containing, for each tty port on the system, the
kind of terminal that is attached to it. There is one line per port,
containing the terminal kind (as a name listed in termcap (5)), a space,
and the name of the tty, minus /dev/.
This information is read by tset(l) and by login(l) to ipitialize the
TERM enviromment variable at login time.
EXAMPLE
dw console
3a tty0
hl9 ttyl
hl9 tty2
du ttyd0
FILES
letc/ttytype
SEE ALSO

tset(l), login(l)
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NAME
types - primitive system data types
SYNOPSIS
#include <sys/types.h>
DESCRIPTION
The data types defined in the include file are used in UNIX system code;
some data of these types are accessible to user code:
typedef long daddr_t;
typedef char x caddr_t;
typedef long mem_t;
typedef unsigned short ino_t;
typedef long time_t;
typedef long label_t[13]; [+ regs d2-d7, a2-a7, pc %/
typedef short dev_t;
typedef long off_t;
/% selectors and comnstructor for device code */
#def ine ma jor(x) (int)(((unsigned)(x) >> 8))
#define minor(x) (int)(x) & 0377)
#def ine makedev(x,y) (dev_t)((x) << 8[(y))
The form daddr t is used for disk addresses except in an i-node on disk,
see filsys(5). 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 wvariables
are used to save the processor state while another process is running.
SEE ALSO

filsys(5), time(2), 1lseek(2), adb(l)
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NAME
utmp, wtmp - login records
SYNOPSIS
#include <utmp.h>
DESCRIPTION
The utmp file allows one to discover information about who is currently
using the system. The file is a sequence of entries with the following
structure declared in the include file:
struct utmp {
char ut_line[8]; /% tty name =/
char ut_name[8]; /% user id «/
long ut_time; /% time on */
}s
This structure gives the name of the special file associated with the
user’s terminal, the user”s login name, and the time of the login in the
form of time(2).
The wtmp file records all logins and logouts. Its format is exactly
like utmp except that a null user name indicates a logout on the associ-
ated terminal. Furthermore, the terminal name "~" indicates that the
system was rebooted at the indicated time; the adjacent pair of entries
with terminal names "|" and "}" indicate the systemmaintained time just
before and just after a date command has changed the system”s idea of
the time.
Wtmp is maintained by login(l) and init(1M). Neither of these programs
creates the file, so if it is removed record-keeping is turmed off.
FILES
/etc/utmp
/usr/adm/wtmp
SEE ALSO

login(l), init(1M), who(1l)
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NAME
wtmp - user login history

DESCRIPT ION

This file records all logins and logouts. Its format is exactly like
utmp(5) except that a null user name indicates a logout on the associ-
ated typewriter. Furthermore, the typewriter name "~" indicates that
the system was rebooted at the indicated time; the adjacent pair of
entries with typewriter names "|" and "}" indicate the system-maintained
time just before and just after a date command has changed the system's
idea of the time.

Wtmp is maintained by login(l) and init(1M). Neither of these programs
creates the file, so if it is removed record-keeping is turned off. It
is summarized by ac(l).

FILES
[ust /adm/wtmp

SEE ALSO
utmp(5), login(l), init(1M), who(l)
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NAME

adventure - an exploration game

SYNOPSIS

/usr /games/adventure

DESCRIPTION

BUGS

The object of the game is to locate and explore Colossal Cave, find the
treasures hidden there, and bring them back to the building with you.
The program is self-describing to a point, but part of the game 1is to
discover its rules.

To terminate a game, type "quit"; to save a game for later resumption,

type "suspend".

Saving a game creates a large executable file instead of just the infor-
mation needed to resume the game.
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NAME
aliens - The alien invaders attack the earth
SYNIOPSIS
/usr/games/aliens
DESCRIPTION
This is a UNIX version of Space Invaders. The program
self documenting.
FILES
/usr/games/lib/aliens.log Score file
BUGS

The program is a CPU hog. It needs to be re-written.
well on terminals that run slower than 9600 baud.
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NAME

arithmetic - provide drill in number facts
SYNOPSIS

/ust/games/arithmetic [ +-x/ ] [ range ]
DESCRIPTION

Arithmetic types out simple arithmetic problems, and waits for an answer

to be typed in. If the answer is correct, it types back Right!, and a
new problem. If the answer is wrong, it replies What?, and waits for
another answer. Every twenty problems, it publishes statistics on
correctness and the time required to answer.

To quit the program, type an interrupt (delete).

The first optional argument determines the kind of problem to be gen-
erated; +-x/ respectively cause addition, subtraction, multiplication,
and division problems to be generated. One or more characters can be
given; if more than one is given, the different types of problems will
be mixed in random order; default is +-

Range is a decimal number; all addends, subtrahends, differences, multi-
plicands, divisors, and quotients will be less than or equal to the
value of range. Default range is 10.

At the start, all numbers less than or equal to range are equally likely
to appear. If the respondent makes a mistake, the numbers in the prob-
lem which was missed become more likely to reappear.

As a matter of educational philosophy, the program will not give correct
answers, since the learner should, in principle, be able to calculate
them. Thus the program is intended to provide drill for someone just
past the first learning stage, not to teach number facts de movo. For
almost all users, the relevant statistic should be time per problem, not
percent correct.
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NAME
backgammon - the game

SYNOPSIS
/usr /games /backgammon

DESCRIPTION

This program does what you
instructions.
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NAME

banner - print large banner on printer
SYNOPSIS
- /usr/games /banner [ -wn ] message ...
DESCRIPTION

BUGS

Banner prints a large, high quality banner on the standard output. If

the message 1is omitted, it prompts for and reads one line of its stan-
dard input. If -w is given, the output is scrunched down from a width
of 132 to mn , suitable for a narrow terminal. If n is omitted, it
defaults to 80.

The output should be printed on a hard-copy device, up to 132 columns
wide, with no breaks between the pages. The volume is enough that you
want a printer or a fast hardcopy terminal, but if you are patient, a
decwriter or other 300 baud terminal will do.

-~

Several ASCII characters are not defined, nmotably <, >, [, 1, \, =,
{, }, |, and . Also, the characters ", °, and & are funny looking (but

in a useful way.)

p—1

The -w option is implemented by skipping some rows and columns. The
smaller it gets, the grainier the output. Sometimes it runs letters
together.

AUTHOR

Mark Horton

Printed 7/8/82 ‘ 1
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NAME

bcd - convert to antique media
SYNOPSIS

/usr/games /bcd text
DESCRIPTION

Bed converts the literal text into a form familiar to old-timers.
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NAME

fish - play ~“Go Fish”~

SYNOPSIS

/usr /games /fish

DESCRIPTION

Fish plays the game of Go Fish, a childrens” card game. The Object 1is
to accumulate “books” of 4 cards with the same face value. The players
alternate turns; each turn begins with one player selecting a card from
his hand, and asking the other player for all cards of that face value.
If the other player has one or more cards of that face value in his
hand, he gives them to the first player, and the first player makes
another request. Eventually, the first player asks for a card which 1is
not in the second player”s hand: he replies ‘GO FISH!” The first player
then draws a card from the “pool” of undealt cards. If this is the card
he had 1last requested, he draws again. When a book is made, either
through drawing or requesting, the cards are laid down and no further
action takes place with that face value.

To play the computer, simply make guesses by typing a, 2, 3, 4, 5, 6, 7,
8, 9, 10, j, q, or k when asked. Hitting return gives you information
about the size of my hand and the pool, and tells you about my books.

Saying “p° as a first guess puts you into “pro” level; The default is
pretty dumb.
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NAME

fortune - print a random, hopefully interesting, adage
SYNOPSIS

fortune [ -wsl ]
DESCRIPTION

Fortune with no arguments prints out a random adage. The flags mean:

-w Waits before termination for an amount of time calculated from the
number of characters in the message. This is useful if it is exe-
cuted as part of the logout procedure to guarantee that the message
can be read before the screen is cleared.

-8 Short messages only.

-1 Long messages only.

FILES
/ust/games /lib/fortunes.dat
AUTHOR

Ken Arnold
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NAME
hangman - Computer version of the game hangman
SYNOPSIS
/usr/games /hangman
DESCRIPTION
In hangman, the computer picks a word from the om1line word list and you
must try to guess it. The computer keeps track of which letters have
been guessed and how many wrong guesses you have made on the screen.
FILES

[usr/dict /words On-line word list

Printed 7/8/82 1/28/82 ' 1
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NAME
life - play the game of life

SYNOPSIS
life [-r]

DESCRIPTION
Life is a pattern generating game set up for interactive use on a video
terminal. The way it operates is: You use a series of commands to set
up a pattern on the screen then let it generate further patterns from
that pattern.

The algorithm used is: For each square in the matrix, look at it and its
eight adjacent neighbors. If the present square is not occupied and
exactly three of its neighbor squares are occupied, then that square
will be occupied in the next pattern. If the present square‘'is occupied
and two or three of its neighbor squares are occupied, then that square
will be occupied in the next pattern. Otherwise, the present square
will not be occupied in the next pattern.

The edges of the screen are normally treated as an unoccupied void. If
you specify the —r option on the command line, the screen is treated as
a sphere; that is, the top and bottom lines are considered adjacent and
the left and right columns are considered adjacent.

The pattern generation number and the number of occupied squares are
displayed in the lower left hand corner.

Below is a list of commands available to the user. A # stands for any
number. A ~ followed by a capital letter represents a control charac-

ter.

#, #a Add a block of elements. The first number specifies the hor-
izontal width. The second number specifies the vertical
width., If a number is not specified, the default is l.

e Step through the next # patterns. If no number is specified,
step forever. The operation can be aborted by typing rubout
(delete).

#,#d Delete a block of elements. The first number specifies the
horizontal width. The second number specifies the vertical
width. If a number is not specified, the default is 1.

33 Generate a little flier at the present location. The number
(modulo 8) determines the direction.

#,#g Move to absolute screen location. The first number specifies

the horizontal 1location. The second number specifies the
vertical location. If a number is not specified, the default
is 0.
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#h

#x
#1
#n

it #y

i#F

#H
#J
#K
#L

#°J
#°K

#°L

AUTHOR

UNIX Programmer”’s Manual LIFE(6)

Move left # steps. If no number is specified, the default is
1.

Move down # steps. The default is 1.

Move up # steps. The default is 1.

Move right # steps. The default is 1.

Step through the next # patterns. If no number is specified,
generate the next pattern. The operation can be aborted by
typing rubout (delete).

Put the last yanked or deleted block at the present location.
Quit.

Yank a block of elements. The first number specifies the hor-
izontal width. The second number specifies the vertical
width. If a number is not specified, the default is 1.

Clear the pattern.

Generate a big flier at the present location. The number
(modulo 8) determines the direction.

Move to the left margin.
Move to the bottom margin.
Move to the top margin.
Move to the right margin.

Move left # steps. If no number is specified, the default is
1.

Move down # steps. The default is 1.
Move up # steps. The default is 1.
Move right # steps. The default is 1.

Redraw the screen. This is used for those occasions when the
terminal screws up.

Repeat the last add (a) or delete (d) operation.

Repeat the last move (h, j, k, 1) operation.

Asa Romberger
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Bues The following features are planned but not implemented:
#,4#s Save the selected area in a file.
R Restore from a file.
m Generate a macro command.

! Shell escape.
e Edit a file.

i Input commands from a file.
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NAME
number - convert Arabic numerals to English

SYNOPSIS
/usr/games /number

DESCRIPTION

Number copies the standard input to the standard output, changing each
decimal number to a fully spelled out version.

Printed 7/8/82 2/25/82 1



RAIN(6) UNIX Programmer’s Manual RAIN(6)

NAME
rain - animated raindrops display
SYNOPSIS
rain
DESCRIPTION
Rain”s display is modeled after the VAX/VMS program of the same name.
The terminal has to be set for 9600 baud to obtain the proper effect.
As with all programs that use termcap, the TERM enviromment variable
must be set (and exported) to the type of the terminal being used.
FILES
letc/termcap
AUTHOR

Eric P. Scott
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NAME
trek - trekkie game
SYNOPSIS
/ust/games/trek [ [ -a ] file ]
DESCRIPTION
Trek is a game of space glory and war. Below is a summary of commands.
For complete documentation, see Trek by Eric Allman.
If a filename is given, a log of the game is written onto that file. If
the =-a flag is given before the filename, that file is appended to, not
truncated.
The game will ask you what length game you would like. Valid responses
are short, medium, and long. You may also type restart, which restarts
a previously saved game. You will then be prompted for the skill, to
which you must respond novice, fair, good, expert, commadore, or impos-—
sible. You should normally start out with a novice and work up.
In general, throughout the game, if you forget what is appropriate the
game will tell you what it expects if you just type in a question mark.
AUTHOR
Eric Allman
SEE ALSO
/usr/doc/trek
COMMAND SUMMARY
abandon capture
cloak up/down
computer request; ... damages
destruct dock
help impulse course distance
lrscan move course distance

phasers automatic amount
phasers manual amtl coursel spreadl ...
torpedo course [yes] angle/mo

ram course distance rest time

shell shields up/down
srscan [yes/no]

status terminate yes/no
undock visual course

warp warp_factor
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NAME

SYNOPS

DESCRIPTION

UNIX Programmer”s Manual TWINKLE(6)

twinkle - twinkle stars on the screen

IS

/usr /games /twinkle [—+[s save]] [densityl] [density2]

Twinkle causes a specified density of "stars" to twinkle on the screen.
The following options are available;

print out the present screen density (the percentage of the screen
that will be filled with stars) in the lower left hand corner of
the screen. This number will change as stars go on and off.

+ do not "randomize" before starting. The screem starts out com-
pletely blank and stars are added, bit by bit. In this case the
density rises beyond the specified density, then falls to the
required percentage.

8 save binary density on file "save", in case you want to see the
density curve that a particulr density specification produced dur-
ing the life of the show.

density
If no density is specified, density is .5 (50% of the screen will
be filled with stars).

. If only densityl is given, density is 1/densityl
If both densityl and density2 are given, density is the resultant
of densityl/densityl+density2.
EXAMPLE

AUTHOR

twinkle =+ 2 6

would start from a blank screen and twinkle stars to a final density of

2/8,

or 25%. The densities would be shown in the lower left hand

corner, as a three-place decimal.

Asa Romberger
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NAME
worm - Play the growing worm game

SYNOPSIS
worm [ size ]

DESCRIPTION
In worm, you are a little worm, your body is the "o0"“s on the screen and
your head is the "@'. You move with the hjkl keys (as in the game
snake). If you don”t press any keys, you continue in the direction you
last moved. The upper case HJKL keys move you as if you had pressed
several (9 for HL and 5 for JK) of the corrosponding 1lower case key
(unless you run into a digit, then it stops).
On the screen you will see a digit; if your worm eats the digit, it will
grow longer. The actual amount by which the worm will grow longer
depends upon which digit was eaten. The object of the game 1is to see
how long you can make the worm grow.
The game ends when the worm runs into either the sides of the screen, or
itself. The current score (how much the worm has grown) is kept in the
upper left corner of the screen.
The optional argument, if present, is the initial length of the worm.

BUGS

If the initial length of the worm is set to less than one or more than
75, various strange things happen.
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NAME
worms =— animate worms on a display terminal

SYNOPSIS
worms [ -field ] [ -length # 1 [ -number # ] [ -trail ]

DESCRIPTION
-field makes a "field" for the worm(s) to eat; -trail causes each worm
to leave a trail behind it., You can figure out the rest by yourself.

FILES
/etc/termcap

AUTHOR
Eric P. Scott

DIAGNOSTICS
Invalid length
Value not in range 2 <= length <= 1024

Invalid number of worms
Value not in range 1 <= number <= 40

TERM: parameter not set
The TERM enviromment variable is not defined. Do

TERM=terminal type
export TERM

Unknown terminal type
Your terminal type (as determined from the TERM enviromment vari-
able) is not defined in /etc/termcap.

Terminal not capable of cursor motion
Your terminal is too stupid to run this program.

Out of memory
This should never happen.

BUGS
The lower-right-hand character position will not be updated properly on
a terminal that wraps at the right margin.

Terminal initialization is not performed.
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NAME

wump - the game of hunt-the-wumpus

SYNOPSIS

/ust/games /wump

DESCRIPTION

Printed 7/8/82

Wump plays the game of “Hunt the Wumpus.” A Wumpus is a creature that
lives in a cave with several rooms connected by tunnels. You wander
among the rooms, trying to shoot the Wumpus with an arrow, meanwhile
avoiding being eaten by the Wumpus and falling into Bottomless Pits.
There are also Super Bats which are likely to pick you up and drop you
in some random room.

The program asks various questions which you answer one per line; it
will give a more detailed description if you want.

This program is based on one described in People”s Computer Company, 2,
2 (November 1973).
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NAME
ascii - map of ASCII character set

SYNOPSIS
cat /usr/man/man7/ascii.’

DESCRIPTION
Ascii is a map of the ASCII character set, to be printed as needed. It
contains:

[000 nul|001 soh|002 stx|003 etx|004 eot|005 enql006 ack|007 bell
[010 bs (011 ht [012 nl |013 vt [014 np 1015 cr 016 so |017 si |
[020 dlel021 dec1]022 dc2]/023 dc3[024 dc4]025 nak|026 synl027 etbl

1030 can|031 em [032 sub|033 esc|034 £s [035 gs 1036 rs |037 us |
1040 sp (041 1 [042 " [043 # 1044 $ 1045 % 1046 & (047 ° |
1050 ( [051 ) 1052 =« |053 + |054 , 1055 = |056 . 1057 [/ |
1060 0 |061 1 1062 2 |063 3 |064 & |065 5 1066 6 (067 7 |
070 8 [071 9 [072 : 1073 ; l074 < |075 = 1076 > 1077 7 |
l100 @ 1101 A |102 B [103 C [104 D |105 E |106 F |107 G |
110 ® [111 T (112 J [113 K I114 L |115 M 116 N |117 o |
1120 P 121 Q 122 R [123 s [|124 T [125 U |126 V [127 W |
130 X |131 Y (132 2z (133 [ 1134 \ [135 ] 136 ~ |137 _ |
140 ~ 1141 a 1142 b |143 ¢ [144 d |145 e |146 £ [147 g |
150 h [151 i [152 j 1153 k |154 1 1155 m 156 =n [157 o |
160 p [161 q 1162 r [163 s 1164 t 1165 u 1166 v |167 w |
1170 x 1171 y 1172 =z (173 { 1174 | 1175 } 1176 ~ |177 dell

00 null 01 soh| 02 stx| 03 etx| 04 eot| 05 enql 06 ack| 07 bell
08 bs | 09 ht | Oanl | Ob vt | Oc np | Od cr | Oe so | Of si |
10 dlel 11 dell 12 dc2| 13 de3| 14 dc4l| 15 nak| 16 syn| 17 etbl

I

|

| 18 can| 19 em | la sub| 1b escl 1c fs | 1d gs | le rs | 1f us |
| 20sp | 21 !t | 22 " | 23 #1246 $ |25 Z 1|26 & | 27 ~ |
128 (129 )122a x| 2b +12¢c , | 2d =12 . |28 /|
|30 0131 1132 2133 3134 4135 51136 61237 71
| 38 8139 9 ]3a :13b 313 <13d =13 >1|3f 71|
| 40 @ | 41 A | 42 B | 43 C | 44 D | 45 E | 46 F | 47 G |
| 48 H | 49 I | 4a J | 4b K|l 4c L | 4d M| be N | 4 0|
| 50 P51 Q| 52 R[5 s |54 TI|55 0|5 V|5 Wi
| 58 X159 Y| 5a 2|50 [ 15 \I15d 115 =I5 _|
| 60 “ 1 61 a| 62 b |63 c| 64 d|165 el 66 £ 167 g |
| 68 h | 69 i | 6a jl6b k| 6c 1| 6d m| 6e n | 6f o |
170 p 171 q 172 r 173 8174 £ |75 wul76 v 177 w |
| 78 x 179 yl7a z 17 {17c | 174 }Y1|7e ~ | 7f dell
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NAME
eqnchar - special character definitions for eqn

SYNOPSIS
eqn /usr/pub/eqnchar [ files ] | troff [ options ]
neqn /usr/pub/eqnchar [ files ] | nroff [ optioms ]

DESCRIPTION
Egnchar contains troff and nroff character definitions for constructing
characters that are not available on the Graphic Systems typesetter.
These definitions are primarily intended for use with eqn and negn. It
contains definitions for the following characters
"ciplus" ciplus e I "square" square
"ecitimes" citimes "langle" 1langle “ecircle" circle
"wig" wig "rangle" rangle "blot" blot
"ewig" -wig "hbar" hbar "bullet" bullet
"Swig" >wig llppdu ppd "prop" prop .
"<wig " <wig neoyn <=> "empty " empty
"=wig" =wig =" <=> "member" member
"star" star "<n I< "nomem" nomem
"bigstar'" bigstar ">n [> "cup" cup
"=dot" =dot "ang" ang "cap" cap
"orsign" orsign "rang" rang "incl" incl
"andsign" andsign "3dot" - 3dot "subset" subset
"=del" =del "thf" thf "supset" supset
"oppA" oppA "quarter" quarter "tsubset" !subset
"oppE" oppE "3Jquarter" 3quarter '"!supset'!supset
"angstrom' angstrom "degree" degree

FILES
/usr/pub/eqnchar

SEE ALSO
trof£(1), eqn(l)
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NAME
greek - graphics for extended TTY-37 type-box
SYNOPSIS
cat /usr/pub/greek [ | greek -Tterminal ]
DESCRIPTION
Greek gives the mapping from ascii to the “shift out” graphics in effect
between SO and SI on model 37 Teletypes with a 128-character type-box.
These are the default greek characters produced by nroff. The filters of
greek(l) attempt to print them on various other terminals. The file
contains:
alpha a A beta b B gamma g \
GAMMA G G delta d D DELTA D W
epsilon e S zeta z Q eta y N
THETA H T theta h O lambda 1 L
LAMBDA L E mu m M nu n @
xi c X pi p J PI P P
rho r K sigma s Y SIGMA S R
tau t I phi £ U PHI F F
psi q V PS1 Q H omega w C
OMEGA W Z nabla [ not -
partial ] integral -
SEE ALSO
greek(l)
trof £(1)
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NAME
man - macros to typeset manual
SYNOPSIS
nroff -man file ...
troff -man file ...
DESCRIPTION
These macros are used to lay out pages of this manual,
The definition of these macros may be found in
/usr/lib/tmac/tmac.an.
Some special features of this set of macros:
Any text argument t may be zero to six words. Quotes may be wused to
include blanks in a “word”. If text is empty, the special treatment is
applied to the next input line with text to be printed. In this way .I
may be used to italicize a whole line, or .SM followed by .B to make
small bold letters.
A prevailing indent distance is remembered between successive indented
paragraphs, and 1is reset to default value upon reaching a nonindented
paragraph. Default units for indents i are ens.
Type font and size are reset to default values before each paragraph,
and after processing font and size setting macros.
These strings are predefined by -man:
\*R  troff.
\*S  Change to default type size.
EXAMPLE
nroff -man man.?7
to nroff this manual section.
FILES
/usr/lib/tmac/tmac.an
SEE ALSO
man(l), troff(l)
BUGS

Relative indents don”t nest.
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REQUESTS
Request  Cause If no Explanation
Break Argument

B t no t=n.t.l.xText t is bold.

.BI t no t=n.t.l. Join words of t alternating bold and italic.

.BR t no t=n.t.l. Join words of t alternating bold and Roman.

.DT no .51 li...Restore default tabs.

JHP i yes i=p.i.x Set prevailing indent to Ji. Begin paragraph with
hanging indent.

It no t=n.t.l. Text t is italic.

JIB t no t=n.t.1l. Join words of t alternating italic and bold.

AP x i yes x="" Same as .TP with tag x.

IR t no t=n.t.l. Join words of t alternating italic and Roman.

LP yes - Same as .PP.

.PD d no d=.4v Interparagraph distance is d.

.PP yes - Begin paragraph. Set prevailing indent to .5i.

.RE yes - End of relative indent. Set prevailing indent to
amount of starting .RS.

.RB t no  t=n.t.l. Join words of t alternating Roman and bold.

.RI t no t=n.t.l. Join words of t alternating Roman and italic.

.RS 1 yes  i=p.i. Start relative indent, move left margin in distance
i. Set prevailing indent to .5i for nested indents.

.S yes t=n.t.l. Subhead.

.S

H ¢t
Mt no t=n.t.l. Text t is small.

o - Begin page named n of chapter c; x is extra commen
tary, e.g. “local”, for page foot. Set prevailing
indent and tabs to .5i.

TP i yes i=p.i. Set prevailing indent to i. Begin indented paragraph
with hanging tag given by next text line. If tag
doesn”t fit, place it on separate line.

% n.t.l. = next text line; p.i. = prevailing indent
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NAME
me - macros for formatting papers

SYNOPSIS
nroff -me [ options ] file ...
troff -me [ options ] file ...

DESCRIPTION
This package of nroff and troff macro definitions provides a canned for-
matting facility for technical papers in various formats. When produc-
ing 2-column output on a terminal, filter the output through col(l).

The macro requests are defined below. Many nroff and troff requests are
unsafe in conjunction with this package, however these requests may be
used with impunity after the first .pp:

.bp begin new page

.br break output line here

.8p n insert n spacing lines

.1s n (line spacing) n=1 single, n=2 double space
.na no alignment of right margin

.ce n center next n lines

.ul n underline next n lines

.8z +n add n to point size

Output of the eqn, neqn, refer, and tbl(l) preprocessors for equations
and tables is acceptable as input.

FILES
/usr/lib/tmac/tmac.e
/usr/lib/me /%

SEE ALSO
eqn(l), troff(l), refer(l), tbl(l)
-me Reference Manual, Eric P. Allman
Writing Papers with Nroff Using -me

REQUESTS
In the following list, initialization refers to the first .pp, .lp, .ip,
.np, .sh, or .uh macro. This list is incomplete; see The -me Reference
Manual for interesting details.

Request Initial Cause Explanation
Value Break
.(c - yes Begin centered block
.(d - no Begin delayed text
(£ - no Begin footnote
(1 - yes Begin list
.(q - yes Begin major quote
Ax x - no Begin indexed item in index x
(z - no Begin floating keep
.Je - yes End centered block
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End delayed text

End footnote

End list

End major quote

End index item

End floating keep

Define paper section. m defines the part of the
paper, and can be C (chapter), A (appendix), P
(preliminary, e.g., abstract, table of contents,
etc.), B (bibliography), RC (chapters renumbered
from page one each chapter), or RA (appendix renum-
bered from page one).

Begin chapter (or appendix, etc., as set by .++).
T is the chapter title.

One column format on a new page.

Two column format.

Space after equation produced by egn or negn.
Precede equation; break out and add space. Equa-
tion number is y. The optional argument x may be I
to indent equation (default), L to left-adjust the
equation, or £ to center the equation.

End table.

End heading section of table.

Begin table; if x is H table has repeated heading.
Set up for ACM style output. A 1is the Author’s
name(s), N is the total number of pages. Must be .
given before the first initialization. )
Print x in boldface; if no argument switch to bold-
face.

Augments the base indent by n. This indent is wused
to set the indent on regular text (like para-
graphs).

Begin new column

Print x in bold italics (nofill only)

Print x in a box (nofill only).

Set even footer tox y =z

Set even header tox y z

Set footer tox y z

Supress headers and footers on next page.

Set header tox y z

Draw a horizontal line

Italicize x; if x missing, italic text follows.
Start indented paragraph, with hanging tag x.
Indentation is y ens (default 5).

Start left-blocked paragraph.

Read in a file of local macros of the form .xx.
Must be given before initialization.

Start numbered paragraph.

Set odd footer tox y =z

Set odd header tox y 2z

Print delayed text.

Begin paragraph. First line indented.
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Roman text follows.

Reset tabs to default values.

Read in a file of special characters and diacriti-
cal marks. Must be given before initialization.
Section head follows, font automatically bold. n
is level of section, X is title of section.

Leave the next page blank. Only one page is remem-
bered ahead.

Augment the point size by n points.

Produce the paper in thesis format. Must be given
before initialization.

Begin title page.

Underline argument (even in troff). (Nofill only).
Like .sh but unnumbered.

Print index x.
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NAME
ms - macros for formatting manuscripts
SYNOPSIS
nroff -ms [ optioms. ] file ...
troff -ms [ options ] file ...
DESCRIPTION
This package of nroff and troff macro definitions provides a canned for-
matting facility for technical papers in various formats. When produc-
ing 2-column output on a terminal, filter the output through col(l).
EXAMPLE
nroff -ms -03- filea | col
will nroff the file starting with page 3 and produce two column output
where the file contains the “7.2C"” macro. Any of the nroff or troff
options may be used in conjunction with the -ms macro package, and
several files may be nroffed at once.
The macro requests are defined below. Many nroff and troff requests may
not work as expected in conjunction with this macro package. However,
the following requests may be used with impunity after the first .PP:
.bp begin new page
.br break output line here
.8p n insert n spacing lines
.1s n (line spacing) n=l single, n=2 double space
.na no alignment of right margin
Output of the eqn, neqn, and tbl(l) preprocessors for equations and
tables is acceptable as input.
FILES
[usr/lib/tmac/tmac.s
SEE ALSO
eqn(l), tbl(l), troff(l)
and ““Typing Documents on the System”” by M.E. Lesk.
REQUESTS

Request Initial Cause Explanation
Value Break

.1C yes yes One column format on a new page.

.2C no yes Two column format.

.AB no yes Begin abstract.

AE - yes End abstract.

AL no yes Author”s institution follows. Suppressed in TM.

JAT no yes Print “Attached” and turn off line filling.

AU Xy nmno yes Author”s name follows. x is location and y is extem

sion, ignored except in TM.
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Print X in boldface; if no argument switch to "bold-
face.

Begin text to be enclosed in a box.

End text to be boxed . primt it.

Bottom title, automatically invoked at foot of page.
May be redef ined.

Print x in a box.

Cover sheet info if TM format, suppressed otherwise.
Arguments are number of text pages, other pages, total
pages, figures, tables, references.

Print “Copies to” and enter no~fill mode.

‘Date line” at bottom of page is x. Default is today.
End displayed text. Implies .KE.

Start of displayed text, to appear verbatim line-by-
line. x=I for indented display (default), x=L for
left-justified on the page, x=C for centered, x=B for
make left-justified block, then center whole block.
Implies .KS.

Print document in BTL format for “Engineer”s Notes.”
Must be first.

Space after equation produced by egqn or neqn.

Precede equation; break out and add space. Equation
number is y. The optional argument x may be I to
indent equation (default), L to left-adjust the equa-
tion, or C to center the equation.

End footnote.

Start footnote. The note will be moved to the bottom
of the page.

“Bell Laboratories, Holmdel, New Jersey 077337.
Ttalicize x; if x missing, italic text follows.

“Bell Laboratories, Naperville, Illinois 60540~

Print document in BTL format for an internal memoran-
dum. Must be first.

Start indented paragraph, with hanging tag x. Inden-
tation is y ens (default 5).

End keep. Put kept text on next page if not enough
room.

Start floating keep. If the kept text must be moved
to the next page, float later text back to this page.
Start keeping following text.

Make letters larger.

Start left-blocked paragraph.

Print document in BTL format for “Memorandum for
File.” Must be first.

“Bell Laboratories, Murray Hill, New Jersey 079747.
Print document in BTL format for “Memorandum for
Record.” Must be first.

Use date supplied (if any) only in special BTL format
positions; omit from page footer.

Same as .SH, with section number supplied automati-
cally. Numbers are multilevel, like 1.2.3, where n
tells what level is wanted (default is 1).
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Make letters normal size.

“Other keywords” for TM cover sheet follow.

Begin paragraph. First line indented.

Page title, automatically invoked at top of page. May
be redef ined.

“Bell Laboratories, Piscataway, New Jersey 08854

End quoted (indented and shorter) material.

Begin single paragraph which is indented and shorter.
Begin quoted (indented and shorter) material.

Roman text follows.

End relative indent level.

Cover sheet and first page for released paper. Must
precede other requests.

Start level of relative indentation. Following .IP’s
are measured from current indentation.

Insert signature(s) of author(s), ignored except in
TM. x 1is the reference line (initials of author and
typist).

Section head follows, font automatically bold.

Make letters smaller.

Set tabs in ens. Default is 5 1015 ...

End table.

End heading section of table.

Title follows. '

Print document in BTL technical memorandum format.
Arguments are TM number, (quoted 1list of) case
number(s), and file number. Must precede other
requests.

Print in BTL technical report format; report number is
X. Must be first.

Begin table; if x is H table has repeated heading.
Underline argument (even in troff).

“UNIX”; first time used, add footnote “UNIX is a
trademark of Bell Laboratories.”

“Bell Laboratories, Whippany, New Jersey 07981°.
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NAME
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terminals - conventional names

DESCRIPTION

These names are used by certain commands and are maintained as parﬁ of
the shell enviromment (see sh(l),environ(5)).

adm3a
2621
hp
cl00
hl9
mime
1620
300
33
37
43
735
745
dumb
4014
vt52

Lear Seigler Adm-3a

Hewlett-Packard HP262?7 series terminals
Hewlett-Packard HP264? series terminals
Human Designed Systems Concept 100
Heathkit H19

Microterm mime in enhanced ACT IV mode
DIABLO 1620 (and others using HyType II)
DASI/DTC/GSI 300 (and others using HyType I)
TELETYPE(Reg.) Model 33 '

TELETYPE Model 37

TELETYPE Model 43

Texas Instruments TI735 (and TI725)
Texas Instruments TI745

terminals with no special features
Tektronix 4014

Digital Equipment Corp. VT52

The list goes on and on. Consult /etc/termcap (see termcap(5)) for an
up-to-date and locally correct list.

Commands whose behavior may depend on the terminal either consult TERM

in the

enviromment, or accept arguments of the form -Tterm, where term

is one of the names given above.

SEE ALSO

stty(l), tabs(l), plot(l), sh(l), environ(5) ex(l), clear(l), more(l),
ul(l), tset(l), termcap(5), ttytype(5)
trof£(1) for nroff

BUGS

The programs that ought to adhere to this nomenclature do so only fit-

fully.
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NAME
boot - startup procedures

DESCRIPTION
A 68000 UNIX system is typically started by a two-stage process. The
first is a primary bootstrap which is used to read in the system itself.

The primary bootstrap, when read into memory and executed, sets up
memory management if necessary, and types a prompt message on the com
sole. Then it reads from the console a device specification (see below)
followed immediately by a pathname. This program finds the correspond-
ing file on the given device, loads that file into the proper memory
location, and then transfers control of the program. Normal line editing
characters can be used.

Conventionally, the name of the current version of the system 1is
“/unix”. Then, the recipe is:

1) Load the boot program by fiddling with the console keys and crt as
appropriate for your hardware.

2) When the prompt is given, type [for example]
fpy(0,0)unix
or
hd(0,0)unix
depending on whether you are loading from floppy or hard disk,
respectively. The first 0 indicates the physical unit number; the
second indicates the block number of the beginning of the logical
file system (device) to be searched. (See below).

When the system is running, it types a “#” prompt. After doing any file
system checks via fsck(l) and setting the date (date(l)), the system can
be brought up for standard operation by typing an EOT (control-d) in
response to the “#° prompt.

Device specifications .
A device specification has the following form:

device(unit,offset)
where device is the type of the device to be searched, unit is the wumnit
number of the device, and offset is the block offset of the file system
on the device. Device specifications vary according to which 68000 UNIX
system you are using. Check manufacturers” instructions for the device
specifications.
For example, the specification

hp(1,7000)

would indicate an RPO3 disk, unit 1, and the file system found starting
at block 7000 (cylinder 35).
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ROM Programs .

FILES

Programs to call the primary bootstrap may be installed in read-only
memories oOr manually keyed into main memory. Each program is positionm
independent but should be placed well above location 0 so it will not be
overwritten. See manufacturer’s instructions for a manually keyed-in
ROM boot program, should one become necessary.

/unix - system code

SEE ALSO

init(1M)
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NAME

ident - login banner
SYNOPSIS

letc/ident

 DESCRIPTION .©

=15 <o fdtcfident contains the login: banner for the 68000 system that gets
printed on the user’s terminal before a user enters his/her login name.
/etc/ident usually includes the company name and other pertinent infor-
matiba. . ‘ ' -

ErL e

n
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NAME
rc - command script for system housekeeping

SYNOPSIS
letc/rc

DESCRIPT ION ' T
The /etc/xc program is called immediately after the system is booted.
Its responsibility is to clear the records of what devices and what
users were present on the system when it was last running.. .
These housekeeping functions include ﬁounting defaﬁiilaeviéés and cal-
ling /etc/update, crom, and user accounting programs.

SEE ALSO

init (1M)
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