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Section O
Introduction

OVERVIEW

This manual describes the publicly available features of the TNIX operating sys-
tem. It provides a terse, easily accessed summary of commands, command
options, system calls, and other information that you may require while working
within the TNIX system. Learning guides, in—depth discussions of some of the
command processors, and other “how-to” types of information can be found in
the 8560 MUSDU System Users Manual. Some of the commands and program-
ming packages described in this manual are not included in the base TNIX
package, but are available as optional software packages.

This manual is divided into eight sections:

Section 1 Commands

Section 2 System Calls

Section 3 Subroutines

Section 4 Special Files

Section 5 File Formats and Conventions

Section 6 Category C Software

Section 7 Macro packages and language conventions
Section 8 System Maintenance

References to specific entries or pages in this manual are of the form
command—name(section-number). For example, “consult ed(7) ” means that
you should look up the ed entry in Section 1 for further information on the topic
you are reading about. Commands are programs invoked directly by the user,
as opposed to subroutines, which are called by the user’s programs. Most com-
mands reside in directory /bin (for binary programs); some, mostly the Category
C commands, reside in /usr/bin to save space in /bin. Both directories are
searched automatically by the command interpreter.

System calls are entries into the TNIX supervisor. Each system call has one or
more C language interfaces, as described in Section 2. The underlying assembly
language interface is also given.

Section 3 describes the standard system subroutines. The primary libraries in
which the subroutines are kept are described in intro(3). The subroutines are
described in terms of the C language, but most will work with Fortran.

Section 4, Special Files, discusses characteristics of system files or I/0 devices.
Names in this section refer to hardware device names rather than the names of
the special files themselves.

Section 5, File Formats and Conventions, documents the structure of particular
types of files; for example, the output format of both the loader and assembler is
given. Files used by only one command, such as the assembler’s intermediate
files, are not described.
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Section 6 describes the Category C software available with the TNIX operating
system.

Section 7 contains charts, tables, and programming tools for writing in various
specialized languages —an ASCII table, macro packages for typesetting and
document preparation, etc.

Section 8, Maintenance, outlines some of the procedures intended for use by the
system manager. Consulit the Systems Maintenance section of the 8560 MUSDU
System Users Manual for complete information on system maintenance pro-
cedures.
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Section 1
Commands

INTRODUCTION

A command consists of the command name followed by zero or more arguments,
each separated by a space. Arguments are either options or filenames; an argu-
ment beginning with a minus sign ‘—’ is an option, even if it is positionally where a
file name should be. It is unwise to begin filenames with*-!

Options are of two major types — flags and parameters. Flags have an on-off
value; a parameter indicates that the following argument is a value to be used as
indicated by the parameter syntax.

Filename arguments are processed in order of occurance.

Any command that accepts multiple input files accepts a '—' in place of a filename; this
indicates that the standard input is to be used.

Several single character flags may be grouped after a single minus sign as one
argument (e.g. —xyz instead of —x —y —z ).

The name subsection lists the exact name of the command and subrou-
tine covered and gives a short description of its purpose.

The synopsis subsection summarizes the use of the program being
described. A few conventions are used, particularly in the commands
subsection:

Boldface words are considered literals, and are typed just as they
appear.

Square brackets [ ] around an argument indicate that the argu-
ment is optional. When an argument is given as ‘name’, it always
refers to a file name.

Ellipses ‘... are used to show that the previous argument-
prototype may be repeated.

The description subsection discusses in detail the subject at hand.

The files subsection gives the names of files which are built into the pro-
gram.

A see also subsection gives pointers to related information.

The diagnostics subsection discusses the diagnostic indications which
may be produced. Self-explanatory messages are not listed.

The bugs subsection lists known bugs and occasional deficiencies. A
suugested fix is sometimes offered.

In section 2 an assembler subsection carries the assembly language
system interface.
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INTRO(1)

NAME
intro — introduction to commands

DESCRIPTION
This section describes publicly accessible commands in alphabetic order.

DIAGNOSTICS

Upon termination each command returns two bytes of status, one supplied by the
system giving the cause for termination, and, in the case of ‘normal’ termination,
one supplied by the program — see wait and exit(2). The former byte is O for nor-
mal termination, the latter O for successful execution. A nonzero return value indi-
cates problems such as erroneous parameters, bad or inaccessible data, or some
other inability to cope with the task at hand. The returned status is called ‘exit
code’, ‘exit status’ or ‘return code’, and is described only when special conventions
are involved.

1-2 @
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8540(1)

NAME
8540, 8550 — program to run commands on an 8540 or 8550

SYNTAX
<8540/8550 command> [flag options] [argument] ...

8540 string

8550 string

DESCRIPTION

8540 controis 8540s and/or 8550s attached to the 8560. Each 8540/8550 com-
mand is defined on the 8560 by a link, whose name is the 8540/8550 command
name, to 8540. When an 8540/8550 command is invoked, 8540 will format the
flag-options and arguments into a blank separated carriage return terminated com-
mand line which it then sends to the proper 8540. 8540 will then wait for the
8540/8550 to finish the command. 8540 will also service requests for file system
operations from the 8540/8550.

Three "channels" are always available to the 8540/8550 command (the TNIX stdin,
stdout, and stderr). Other "channels" may be opened and used by the 8540 issu-
ing an "open" request and then subsequent "read" or "write" requests.

When 8540 is terminated, whether by an interrupt or quit signal, or the 8540 pro-
gram finishing, 8540 will save information about any files that have been opened
by an HSI request and have not been closed.

When the next 8540/8550 command requests to do some 1/0 other than with stdin,
stdout, or stderr; 8540 will look in the file that contains the saved information and
open and position the file so that it will seem as if it was never closed.

When invoked as 8540 or 8550, 8540 will send string to the 8540/8550 without
change and without being prefixed by the name of the command which invoked
8540. All other operations will be performed as described above. This command
allows 8540/8550 string assignments and 8550 command file invocations to be
controlled from the 8560.

@ 1-3
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ACE(1)

NAME
ace—advanced crt-oriented editor

SYNTAX
ace inputfile [outputfile] [-¢ configfile]

DESCRIPTION
Ace is a screen-oriented text editor. Editing commands are read from TNIX standard input;
terminal output is sent to TNIX standard output.

OPTIONS

inputfile The file to be created or edited with ace.

outputfile  The file that contains the editing changes; inputfile is not modified.

-c configfile The terminal configuration file that describes the operating characteristics of
the terminal used with ace. You can create, modify, or display configfile with
aceconfig(7).

THE DEFAULT TERMINAL CONFIGURATION FILE
Ace requires a terminal configuration file in order to operate properly. If you do not use a
TEKTRONIX CT8500 terminal with ace, or you use a modified terminal configuration file,
see aceconfig(7) or the ACE Configurator section of the 8500 Modular MDL Series ACE
Version 2 Reference Manual.

If you do not specify a configfile in the ace command line, ace determines which terminal
configuration file to use according to the following rules, in the order in which they are listed:

1. If the shell variable ACECONFIG has been assigned a value, ace uses that value for
configfile.

2. If the shell variable ACECONFIG has not been assigned a value, but the shell variable
TERM has been assigned a value, ace uses “${TERM}.cfg” for configfile.
(“${TERM}.cfg” is the value of TERM with the suffix “.cfg” appended to it). If
“$S{TERM}.cfg” is not in the current directory, ace uses “/usr/lib/ace/${TERM}.cfg” for
configfile. '

3. If the ACECONFIG and TERM variables are not set, or are set to the null string, then

ace uses ct8500.cfg (in the current directory) for configfile. If ct8500.cfg is not in the
current directory, ace uses “/usr/lib/ace/ct8500.cfg” for configfile.

INVOCATION EXAMPLE
Here is an example of an ace invocation line:
$ ace wl.in wl.out —-c¢ new.cfg <CR>
This example:

* executes ace from the TNIX shell;

¢ configures ace to the terminal you are using, with the “new.cfg” terminal configuration
file; and

* writes the editing changes made to “w1.in” to the “w1.out” file.

REV NOV 1982 1-5
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ACE(1)

DEFAULT TERMINAL CONFIGURATION EXAMPLE

The following example shows how to set up your “.profile” file (the shell command file that is
executed each time you log in to TNIX) so that you can set the TERM variable to the name
of the terminal that you will use with ace.

Add the following lines to your “.profile” file in your home (/usr/yourname) directory:
TERM=ct8500

echo -n "terminal type (default = $ {TERM})¢"
read term

test -n "$term” && TERM="$term"
export TERM

Then, when your “.profile” file is executed, the following prompt will be displayed:
terminal type (default = c¢t8500)°?

If you type a <CR> in response to the prompt, the TERM variable is set to “ct85007;
otherwise, TERM is set to the value that you enter in response to the prompt. If you want to
use the terminal configuration file called “/usr/lib/ace/aaa.cfg” with ace, type

terminal type (default = c¢t8500)? aaa <CR>

in response to the above prompt. Then, execute your “.profile” file by typing:
$ . .profile <CR>

(This can be useful if you entered the wrong terminal type). When you invoke ace with the
command line

$ ace yourfile <CR>

ace will use the “/usr/lib/ace/aaa.cfg” terminal configuration file.

NOTE

(If a file called “aaa.cfg” exists in your current directory, ace will use that file instead of
“/usr/lib/ace/aaa.cfg”.)

FILES
{usr/tmp/acetmN.pid  The temporary file used by ace. N is an integer from 1 to 3, and pid
is the current process id number.
{usr/lib/ace The directory that is searched if a terminal configuration file is not
found in the current directory.
lusr/lib/ace/ct8500.cfg The default terminal configuration file supplied with ace for use with
the TEKTRONIX CT8500 terminal.

SEE ALSO

8560 MUSDU ACE Version 2 Users Booklet

8500 Modular MDL Series ACE Version 2 Reference Manual
aceconfig(1)

1-6 REV NOV 1982
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ACECONFIG(1)

NAME

aceconfig—create, modify, or view a terminal configuration file
SYNTAX

aceconfig [-¢c -m -v] [configfile)
DESCRIPTION

Aceconfig is an interactive program that creates, modifies, and displays the ace terminal
configuration file. The terminal configuration file tells ace how to recognize the character
sequences that correspond to ace commands. The terminal configuration file also tells ace
which character sequences to send to the terminal to display the results of these

commands.

OPTIONS
-C Create a terminal configuration file.
-m Modify a terminal configuration file.
-v View a terminal configuration file.

If you do not specify one of these flags when you invoke aceconfig,
aceconfig views the terminal configuration file if it already exists, otherwise
aceconfig creates the terminal configuration file.

configfile The name of the file to be created, viewed, or modified.
If you do not specify a configfile in the aceconfig command line, aceconfig
determines which terminal configuration file to use according to the following
rules, in the order in which they are listed:

1. If the shell variable ACECONFIG has been assigned a value, aceconfig uses that value
for configfile.

2. If the shell variable ACECONFIG has not been assigned a value, but the shell variable
TERM has been assigned a value, aceconfig uses “${TERM}.cfg” for configfile.
(“${TERM}.cfg” is the value of TERM with the suffix “.cfg” appended to it). If
“${TERM}.cfg” is not in the current directory, aceconfig uses
“/usr/lib/ace/${ TERM}.cfg” for configfile.

3. If the ACECONFIG and TERM variables are not set, or are set to the null string, then
aceconfig uses ct8500.cfg (in the current directory) for configfile. If ct8500.cfg is not in
the current directory, aceconfig uses “/usr/lib/ace/ct8500.cfg” for configfile.

FILES

{usr/lib/ace The directory that is searched if a terminal configuration file is
not found in the current directory.

Jusr/lib/ace/ct8500.cfg The configuration file supplied with ace for use with the
TEKTRONIX CT8500 terminal.

/etc/termcap The terminal definition file. Configuration parameters that are
defined in “/etc/termcap” are used by aceconfig when modify-
ing or creating a terminal configuration file.

SEE ALSO

8560 MUSDU ACE Version 2 Users Booklet
8500 Modular MDL Series ACE Version 2 Reference Manual
ace(7), termcap(5)

REV NOV 1982 1-7
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ASM(1)

ASM(1)
NAME

asm—invoke processor-dependent assembier

SYNTAX

asm objectfile listfile sourcefile1 [sourcefile2 sourcefile2 . . .]

PARAMETERS

objectfile The file that you specify to receive the object code generated by the assem-
bler. If you want asm to send objectfile to the standard output, you must
specify a null string in place of objectfile by typing .

listfile The file that you specify to receive the listing generated by the assembler. If
you want asm to send /istfile to the standard output, you must specify a null
string in place of /istfile by typing .

sourcefile  The file that contains the source code to be assembled by asm. You must
specify at least one sourcefile. You can specify additional sourcefiles in the
asm command line.

DESCRIPTION

Asm is the Tektronix Assembler. The source code, residing in one or more files, is translated
into object code (machine language), which is written to the specified file or device. An
assembler listing is also generated and is written to the specified file or device.

To use a specific microprocessor with the asm command, you must set the “uP” shell
variable equal to the name of the microprocessor. For example, to use the 8085
microprocessor with the asm command, set the “uP” variable to “8085” by typing:

$ uP=8085; export uP <CR>

The proper assembler must be installed on your system in order for the asm command to
work.

EXAMPLES

The following examples assume that 8085.0 is objectfile, 8085.1 is listfile, and 8085.s is
sourcefile. If you do not want to specify objectfile, type:
$ asm '' 8085.1 8085.s <CR>

If you do not want to specify listfile, type:
$ asm 8085.0 '' 8085.s <CR>

If you do not want to specify both objectfile and listfile, type:
$ asm '' '' 8085.s <CR>

INVOKING PROCESSOR-DEPENDENT COMMANDS

Asm is also an interface to various processor-dependent commands, such as pas, ics,
icsp, pdb, etc., that run on the 8560. Asm prefixes the processor-dependent command that
you enter with /bin/$uP, then executes the newly-created command-name with the exec
command (see exec(2). The arguments that you entered with the original
processor-dependent command are passed unchanged to the newly-created
command-name. You can link files to the processor-dependent command—the file with the
corresponding name, /bin/${uP}asm, will be executed.

SEE ALSO

REV NOV 1982
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BASENAME(1)
NAME

basename — strip filename affixes
SYNTAX

basename string [ suffix ]
DESCRIPTION

Basename deletes any prefix ending in '/’ and the suffix, if present in string, from
string, and prints the result on the standard output. it is normally used inside sub-
stitution marks ° " in shell procedures.

This shell procedure invoked with the argument /usr/src/cmd/cat.c compiles the
named file and moves the output to cat in the current directory:

16n cc $1
mv a.out ‘basename $1 .c’
SEE ALSO
sh(1)

1-11
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CAT(1)

NAME
cat — catenate and print

SYNTAX
cat[—u] [file] ..

DESCRIPTION
Cat reads each file in sequence and writes it on the standard output. Thus

cat file

prints the file and

cat file1 file2 > file3

concatenates the first two files and places the result on the third.

If no file is given, or if the argument ‘-’ is encountered, cat reads from the standard

input.
OPTIONS
—-u Output is buffered in 512-byte blocks unless the standard output is a ter-
minal or the —u option is present.
SEE ALSO
pr(1), cp(1)
NOTES
Beware of ‘cat a b >a’ and ‘cat a b >b’, which destroy input files before reading
them.

@ 1-13
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CD(1)
NAME
cd — change working directory
SYNTAX
cd [directory ]
DESCRIPTION

Directory becomes the new working directory. The process must have execute
{search) permission in directory.

Because a new process is created to execute each command, cd would be ineffec-
tive if it were written as a normai command. It is therefore recognized and exe-
cuted by the Shell.

SEE ALSO
sh(1), pwd(1), chdir(2)

@ 1-156
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CHMOD(1)

NAME
chmod — change mode

SYNTAX
chmod mode file...

DESCRIPTION
The mode of each named file is changed according to mode, which may be abso-
iute or symbolic. An absoliute mode is an octal number constructed from the OR of
the following modes:

04000 set user ID on execution

02000 set group ID on execution

01000 save image after execution—used only for heavily used commands
00400 read by owner

00200 write by owner

00100 execute (search in directory) by owner

00070 read, write, execute (search) by group

00007 read, write, execute (search) by others
A symbolic mode has the form:
[ who ] op permission [, [ who ] op permission ] ...

The who part is a combination of the letters u (for user's permissions), g (group)
and o (other). The letter a stands for all (ugo). If who is omitted, the default is a
but the setting of the file creation mask (see umask(2)) is taken into account. The
file creation mask shows which bits should be off.

Op can be + to add permission to the file’s mode, — to take away permission and
= to assign permission absolutely (all other bits in that group will be reset).

Permission is any combination of the letters r (read), w (write), x (execute), s (set
owner or group id) and t (save image). Letters u, g or o indicate that permission is
to be copied from the current mode. Omitting permission is only useful with = to
take away all permissions.

The first example denies write permission to others, the second makes a file exe-
cutable by everyone:

chmod o—w file

chmod +x file

Multiple symbolic modes separated by commas may be given. Operations are per-
formed in the order specified. The permission 8 is only useful with u or g.

Only the owner of a file {or the super-user) may change its mode. Only the super-
user may set the save image (1000) bit.

SEE ALSO
Is(1), chmod(2), chown (1), stat(2), umask(2)

@ 1-17
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CHOWN(1)

NAME
chown, chgrp — change owner or group

SYNTAX
chown owner file...
chgrp group file...

DESCRIPTION
Chown changes the owner of file(s) to owner. The owner may be either a decimal
user-id or a login name found in the password file.

Chgrp changes the group-ID of file(s) to group. The group may be either a decimal
group-id or a group name found in the group-ID file.
Only the super-user can change owner or group.

FILES
/etc/passwd

/etc/group

SEE ALSO
chown(2), passwd(5), group(5)
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CMP(1)

NAME
cmp — compare two files

SYNTAX
cmp [—I8 ] file1 file2

DESCRIPTION
The two files are compared. (If file1 is ‘', the standard input is used.) Under
default options, cmp makes no comment if the files are the same; if they differ, it
announces the byte and line number at which the difference occurred. If one file
is an initial subsequence of the other, that fact is noted.

OPTIONS
-1 Print the byte number (decimal) and the differing bytes (octal) for each
difference.

-8 Print nothing for differing files; return codes only. See DIAGNOSTICS
below. —I and —8 are mutually exclusive.

SEE ALSO
diff(1), comm(1)

DIAGNOSTICS
Exit code O is returned for identical files, 1 for different files, and 2 for an inacces-
sible or missing argument.

@ 1-21
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COMM(1)

NAME

comm — select or reject lines common to two sorted files
SYNTAX

comm [— [ 123 ] ]file1 file2
DESCRIPTION

Comm reads file1 and file2, which should be ordered in ASCII collating sequencs,
and produces a three column output: lines only in file1; lines only in file2; and
lines in both files. The filename ‘-’ means the standard input.

Flags 1, 2, or 3 suppress printing of the corresponding column. Thus comm —12
prints only the lines common to the two files; comm —23 prints only lines in the
first file but not in the second; comm —123 is a no-op.

SEE ALSO
cmp(1), diff(1), uniq(1)

1-23
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CP(1)

NAME

Cp — copy
SYNTAX

cp file1 file2

cp file... directory

cp directory1 directory2

DESCRIPTION
File1 is copied onto file2. The mode and owner of file2 are preserved if it already
existed; the mode of the source file is used otherwise.

In the second form, one or more files are copied into the directory with their origi-
nal file-names.

The third form will copy the subtree with the root at directory? to directory2. Direc-
tory2 must not be in the directory1 subtree.

SEE ALSO
cat(1), pr(1), mv(1)

NOTES
Cp refuses to copy a file onto itseif.
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DATE(1)

NAME
date — print and set the date

SYNTAX
date [dd-mmm-yy] [hh:mm[:ss]] [-t SSS] [-d DDD] [[-w [hh:mm]] [-e [hh:mm]]]

date [[yy/mmddhhmm [ss]] [-t SSS] [-d DDD] [[-w [hh:mm]] [-e [hh:mm]]]

DESCRIPTION
If no argument is given, the current date and time are printed. If an argument is
given, the current date is set. the first dd is the day number in the month; mmm is
the lowercase first three letters of the month; mm is the month number; yy is the
last two digits of the year; hh is the hour number (24 hour system); the second mm
is the minute number; ss is optional and is the seconds. In the first form of date
specification the time only may be set and the day-month-year string will not be
modified. If the day-month-year string only is specified the time will not be modi-
fied. Also if seconds are omitted system seconds will not be modified. For exam-

ple:

date 14-nov-80 12:45
or

date 8011141245

set the date to Nov 14, 1980 12:45 PM.

date 3:45:20

sets the datetime to Nov 14, 1980 3:45:20 AM if it were done on the same day as
the above date command..

date -t PST -d PDT -w 8:30

leaves the date the same but sets the timezone strings and the hours offset from
Greenwich Mean Time to be 8 1/2 hours. Date takes care of the conversion to and
from local standard and daylight time in the United States.

OPTIONS
—t 888 sets the system standard timezone string. |f this string is not set or is null
the system will print out GMT +/- HH for the timezone. HH representing
hours west of GMT.

—d DDD
sets the system daylight timezone string. If this string is null or if it was
never set the system assumes that there is no daylight savings time.
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—w hh:mm

sets the hours and minutes west of Greenwich Mean Time that the
timezone strings represent if you are west of the Prime Meridian.

—e hh:mm
sets the hours and minutes east of Greenwich Mean Time that the
timezone strings represent if you are east of the Prime Meridian.
The above options may be invoked independently of setting the date, time, or the
other options.
DIAGNOSTICS

‘No permission’ if yvou aren’t the super-user and you try to change the date; ‘bad

Puw &vSeis o

conversion’ if the date set is syntacticaily incorrect.
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DF(1)
NAME
di—disk free

SYNTAX
df [filesystem] ...

DESCRIPTION
Df prints out the number of free blocks available for file allocation on the filesystemy(s). If no
file system is specified, the free space on each filesystem listed in the file /etc/checklist is
printed. (If /etc/checklist cannot be read by df, the “/dev/rhd0” filesystem will be used.)

FILES
[etc/checklist

SEE ALSO
checklist(5) hd(5)
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DIFF(1)

NAME
diff — differential file comparator

SYNTAX
ditf [ —efbh ] file1 file2

DESCRIPTION
Diff tells what lines must be changed in two files to bring them into agreement. If
file1 ( file2 ) is ‘—’, the standard input is used. If file1 ( file2 ) is a directory, then a
file in that directory whose file-name is the same as the file-name of file2 ( file1 )
is used. The normal output contains lines of these forms:

n1 a n3,n4
n1,n2dn3
n1,n2 ¢c n3,n4

These lines resemble ed commands to convert file? into file2 The -e option pro-
duces actual editor commands for use in converting files. The numbers after the
letters pertain to file2 In fact, by exchanging ‘a’ for ‘d’ and reading backward one
may ascertain equally how to convert file2 into file1 As in ed , identical pairs
wheren? =n2 orn3 = n4 are abbreviated as a single number.

Following each of these lines come all the lines that are affected in the first file
flagged by ‘<’, then all the lines that are affected in the second file flagged by ‘>

Except in rare circumstances, diff finds a smallest sufficient set of file differences.

OPTIONS
-b Causes trailing blanks (spaces and tabs) to be ignored and other strings of
blanks to compare equal.
-0 Produces a script of a , ¢ and d commands for the editor ed , which will
recreate file2 from file1
—f Produces a similar script to that produced by —e , not useful with ed , in
the opposite order.
-h Does a fast, simplistic job. It works only when changed stretches are short
and well separated, but does work on files of unlimited length. Options —e,
—f, and —h are mutually exclusive.
FILES
/tmp/d??7?2?
/usr/lib/difth for —h
SEE ALSO
cmp(1), comm(1), ed(1)
DIAGNOSTICS
Exit status is O for no differences, 1 for some, 2 for trouble.
NOTES

Editing scripts produced under the —e or —f option will not correctly create lines
consisting of a single ‘.’
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DSC50(1)

NAME
dsc50, mk50, wr50, del50, rd50, dir50, IN50 — manipulate 8550 format diskettes

SYNTAX
dsc50 [ —mwadxtis ] [ —epbrvq ] [ —c path ] [ —0 owner ]
[—-nname l[—an ] [—fdisk ] [source.. dest ]

DESCRIPTION
Dsc50 performs many DOS/50 functions on an 8550 diskette. The operation to
perform can be specified as a command line option, in an interactive mode, or as
the name of the command. Specifying an operation in the command name is
equivalent to invoking "dsc50" with the corresponding operation option. For exam-
ple:

wr50 /usr/daveh/tset /SOURCES/SETUP
is the same as typing:

~ Wi

dec50 -w /uer/daveh/tset /SOQURCES/SETUP
0

Note: because dsc50 deals with only one 855
are not prefixed by /VOL/volume_name.

diskette at a time, 8550 pathnames

Source and dest are TNIX and 8550 files or directories on which the operations
are to be performed.

In 8550 pathnames, '’ refers to the current directory,’..’ to its parent directory (see
the —c option).

Any directory appearing as a source file specifies all files within that directory (see
the recursive flag, —r ). Source subdirectories (if no —r and not performing a table
of contents operation ) and inaccessible files are ignored. If more than one source
file is specified or if source is a directory, dest must be a directory. If dest is a
directory, the source file(s) will be copied (or linked, depending on the operation)
into the corresponding file(s) within that directory. For example, given that /mys-
tuff is a directory on the 8550 diskette,

dsc50 -w /usr/daveh/adb.hex /usr/src/sccs.sr¢ /mystuff

will copy into the 8550 diskette files /mystuff/adb.hex and /mystuff/sccs.src. For
copy operations, if the dest file already exists, it will be overwritten. For link opera-
tions, if the dest file already exists, it will be unlinked.

Interactive mode is entered by invoking dsc50 with no operation option. Once in
this mode, dsc850 will read commands from standard in until the —e option is
specified or the end-of-file is encountered. Commands in interactive mode have
the same syntax as dsc50 with the following exceptions:

The command name is omitted
An initial ’-’ is optional

Any line beginning with an exclamation mark (!) is given to sh(1) to be
interpreted as a shell command.
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OPTIONS
An operation is specified by one of the following letters. The default operation is to
go into interactive mode.

-w write. The TNIX source file(s) are copied to the 8550 dest file/directory. A
source file name of — refers to standard in.

-m makes a new DOS/50 volume. Similar to the —w operation, except the
8550 diskette is initialized (without physically formatting it} prior to copy-
ing the file(s).

—d deletes the 8550 source files.

—X extract. The 8550 source file(s) are copied to the TNIX dest file/directory.
A dest file name of — refers to standard out.

-t table of contents. A directory listing of the source file(s) is printed. If no
source is specified,’.’ is used.

-1 links the existing 8550 source file(s) to the 8550 dest file/directory.

-8 prints the setup (the current state of all options) to standard out in the
form of a dsc50 command. Useful only in interactive mode.

The following options may be specified on the command line or in interactive

mode.

—c¢ path
Change the current 8550 directory to path. This will be the directory rela-
tive to which all 8550 pathnames not beginning with slash (/) are inter-
preted. An error will be reported if this directory does not exist. The
default current directory is "/, the root directory of the 8550 diskette.

-0 owner
specifies the owner name to be given to anything created on the 8550
diskette (files, directories, or the entire volume). The default owner is
"NO.NAME".

—nname

specifies the volume name to be given to the 8550 diskette when it is
created by the —m operation. The default name is "NO.NAME".

—a n specifies the number (amount) of file slots to be created on the 8550
diskette by the —m operation. The default is 256 slots.

—f disk specifies a file to use as the 8550 diskette instead of the default device,
/dev/rfdO.

The following flags may be used on the command iine or in interactive mode. In
interactive mode, specification of one of these flags toggles that flag.

—-e exits. Terminates interactive mode after executing the given operation.
Ignored if not in interactive mode.

-p prompt. Ignored if not in interactive mode. If in interactive mode, dec50
will prompt for each command with a dash (-). The default is to not prompt
in interactive mode.
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-b Binary transfer. Because the "end of line" character differs between TNIX
and DOS/50 text files, some character translation must occur when a text
file is copied to or from the disk. This translation is performed by dsc50
on all files uniess the —b option is specified.

-r recursive action specified. If any directory appears in a source directory,
the current command will be applied recursively to that subdirectory. Nor-
mally, subdirectories are skipped.

—v Normally dsc50 does its work silently. The —v (verbose) option causes it
to type the name of each file it treats preceded by the operation name.
With the —t operation, —v prints the following information about each file:

the file type and capabilities of the file,
its modification date-time,

its owner’s name,

its size,

and its link count.

-q query. Causes d8c50 to pause before treating each file, type the operation
name and the file name (as with —v ) and await the user’'s response.
Response y means ‘yes’, so the file is treated. Response n or a null
response means ‘no’, and the file does not take part in whatever is being
done. Response N is the same as answering n to this and all further ques-
tions involved in the current operation. Response Y is the same as
answering y to this and all further questions involved in the current opera-
tion. End-of-file on standard in will exit the operation. Query does not
take place for the table of contents (-t) or setup (-s) operations.

FILES
/dev/rfd0

NOTES .
Invoking dsc50 by any name other than those listed above is equivalent to invok-
ing it by the name dsc50 with no operation option.

Interrupting dec50 while it is modifying the DOS/50 disk (L.E. during a make, write,
delete, or link operation) may corrupt that disk.
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DU(1)
NAME

du — summarize disk usage
SYNTAX

du([—as][file]..
DESCRIPTION

Du gives the number of blocks contained in all files and (recursively) directories
within each specified directory or file. If file is missing, ‘. is used. Absence of
arguments causes an entry to be generated for each directory only.

A file which has two links to it is only counted once.

OPTIONS
-8 causes only the grand total of each file or directory specified to be given.
—a causes an entry to be generated for each file. The —s and —a options are
mutually exclusive.
NOTES

Non-directories given as arguments (not under —a option) are not listed.
If there are too many distinct linked files, du counts the excess files multiply.
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ECHO(1)

NAME
echo — echo arguments

SYNTAX
echo[—-nl[arg]..

DESCRIPTION
Echo writes its arguments separated by blanks and terminated by a newline on the
standard output.

Echo is useful for producing diagnostics in shell programs and for writing constant
data on pipes. To send diagnostics to the standard error file, do

echo .. 1>4&2

where ... is a diagnostic message.

OPTIONS
-n No newline is added to the output. This flag must preceed all other argu-
ments in order to be recognised.

NOTES
Because echo is designed to generate a wide variety of messages, extra flags and
illegal flags are treated as arguments to be echoed and do not generate an error.
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ED(1)
NAME

ed — text editor
SYNTAX

ed [—cpx ] [file ]
DESCRIPTION

Ed is the standard text editor.

If a file argument is given, ed simulates an @ command (see below) on the named
file; that is to say, the file is read into ed’'s buffer so that it can be edited.

Ed operates on a copy of any file it is editing; changes made in the copy have no
effect on the file until a w (write) command is given. The copy of the text being
edited resides in a temporary file called the buffer.

Commands to ed have a simple and regular structure: zero or more addresses fol-
lowed by a single character command, possibly followed by parameters to the
command. These addresses specify one or more lines in the buffer. Missing

Go€ dUUlibaooe IJBL

addresses are supplied by default.

In general, only one command may appear on a line. Certain commands allow the
addition of text to the buffer. While ed is accepting text, it is said to be in
input mode. In this mode, no commands are recognized; all input is merely col-
lected. Input mode is left by typing a period ‘.’ alone at the beginning of a line.

Ed supports a limited form of regular expression notation. A regular expression
specifies a set of strings of characters. A member of this set of strings is said to
be matched by the regular expression. In the following specification for regular
expressions the word ‘character’ means any character but newline.

1. Any character except a special character matches itself. Special charac-
ters are the regular expression delimiter plus\ [ . and sometimes " * §.

2. A . matches any -character.
A\ followed by any character except a digit or () matches that character.

4, A nonempty string s bracketed [s] (or ["s]) matches any character in (or
notin)s. Ins, \ has no special meaning, and ] may only appear as the first
letter. A substring a—b, with a and b in ascending ASCII order, stands for
the inciusive range of ASCII characters.

5. A regular expression of form 1-4 followed by * matches a sequence of O or
more matches of the regular expression.

8. A regular expression, x, of form 1-8, bracketed \( x \) matches what x
matches.

7. A\ followed by a digit n matches a copy of the string that the bracketed

regular expression beginning with the nth \( matched.

8. A regular expression of form 1-8, x, followed by a regular expression of
form 1-7, y matches a match for x followed by a match for y, with the x
match being as long as possible while still permitting a y match.
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9. A regular expression of form 1-8 preceded by * (or followed by $), is con-
strained to matches that begin at the left (or end at the right) end of a line.

10. A regular expression of form 1-9 picks out the longest among the leftmost
matches in a line.

11. An empty regular expression stands for a copy of the last regular expres-
sion encountered.

Regular expressions are used in addresses to specify lines and in one command
(see s below) to specify a portion of a line which is to be replaced. If it is desired
to use one of the regular expression metacharacters as an ordinary character, that
character may be preceded by 4’. This also applies to the character bounding the
regular expression (often ‘/’) and to ‘\’ itself.

To understand addressing in ed it is necessary to know that at any time there is a
current line. Generally speaking, the current line is the last line affected by a com-
mand; however, the exact effect on the current line is discussed under the
description of the command. Addresses are constructed as follows.

1. The character ‘. addresses the current line.

2 The character ‘$’ addresses the last line of the buffer.

3. A decimal number n addresses the n -th line of the buffer.

4 “x' addresses the line marked with the name x, which must be a lower-

case letter. Lines are marked with the kK command described below.

5. A regular expression enclosed in slashes ‘/' addresses the line found by
searching forward from the current line and stopping at the first line con-
taining a string that matches the regular expression. If necessary the
search wraps around to the beginning of the buffer.

6. A regular expression enclosed in question marks ‘?’ addresses the line
found by searching backward from the current line and stopping at the
first line containing a string that matches the regular expression. If neces-
sary the search wraps around to the end of the buffer.

7. An address followed by a plus sign ‘+’' or a minus sign ‘-’ followed by a
decimal number specifies that address plus (or minus) the indicated
number of lines. The plus sign may be omitted.

8. If an address begins with ‘+’ or ‘=’ the addition or subtraction is taken
with respect to the current line; e.g. '—5’ is understood to mean ‘—5'.

9. If an address ends with ‘+’' or ‘—’, then 1 is added (or subtracted). As a
consequence of this rule and rule 8, the address '—' refers to the line
before the current line. Moreagver, trailing ‘+' and ‘—' characters have
cumulative effect, so ‘—’ refers to the current line less 2.

10. To maintain compatibility with earlier versions of the editor, the character

“' in addresses is equivalent to .
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Commands may require zero, one, or two addresses. Commands which require no
addresses regard the presence of an address as an error. Commands which
accept one or two addresses assume default addresses when an insufficient
number are given. |f more addresses are given than such a command requires, the
last one or two (depending on what is accepted) are used.

Addresses are separated from each other typically by a comma ‘. They may also
be separated by a semicolon ‘;’. In this case the current line '’ is set to the first
address before the next address is interpreted. This feature can be used to deter-
mine the starting line for forward and backward searches (/', ‘?'). The second
address of any two-address sequence must correspond to a line following the line
corresponding to the first address.

in the following list of ed commands, the default addresses are shown in
parentheses. The parentheses are not part of the address, but are used to show
that the given addresses are the default.

As mentioned, it is generally illegal for more than one command to appear on a
line. However, most commands may be suffixed by ‘p’ or by ‘I', in which case the

current iine is either printed or iisted respectively in the way discussed beiow.

(.)a
< text>

The append command reads the given text and appends it after the
addressed line. ‘. is left on the last line input, if there were any, otherwise
at the addressed line. Address ‘O’ is legal for this command; text is placed
at the beginning of the buffer.

(.,.)c
< text>

The change command deletes the addressed lines, then accepts input text
which replaces these lines. ‘.’ is left at the last line input; if there were
none, it is left at the line preceding the deleted lines.

( LI A )d
The delete command deletes the addressed lines from the buffer. The line
originally after the last line deleted becomes the current line; if the lines
deleted were originally at the end, the new last line becomes the current

line.

e filename
The edit command causes the entire contents of the buffer to be deleted,
and then ‘filename’ to be read in. ‘.’ is set to the last line of the buffer.

The number of characters read is typed. ‘filename’ is remembered for pos-
sible use as a default file name in a subsequent r or w command. If
‘filename’ is missing, the remembered name is used.

E filename
This command is the same as e, except that no diagnostic resuits when no
w has been given since the last buffer alteration.
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f filename
The filename command prints the currently remembered file name. If
‘filename’ is given, the currently remembered file name is changed to
‘filename’.

(1,$) g/regular expression/command list

In the global command, the first step is to mark every line which matches
the given regular expression. Then for every such line, the given command
list is executed with ‘. initially set to that line. A single command or the
first of muitiple commands appears on the same line with the global com-
mand. All lines of a multi-line list except the last line must be ended with
A\'. A, i, and ¢ commands and associated input are permitted; the ‘.’ ter-
minating input mode may be omitted if it would be on the last line of the
command list. The commands g and v are not permitted in the command
list.

(.)i
<text>

This command inserts the given text before the addressed line. ‘.’ is left at
the last line input, or, if there were none, at the line before the addressed
line. This command differs from the a command only in the placement of
the text.

(.,.+1)]
This command joins the addressed lines into a single line; intermediate
newlines simply disappear. ‘.’ is left at the resuliting line.

(.)kx The mark command marks the addressed line with name x, which must be
a lower-case letter. The address form “x’ then addresses this line.

(.,.)1
The list command prints the addressed lines in an unambiguous way:
non-graphic characters are printed in two-digit octal, and long lines are
folded. The / command may be placed on the same line after any non-i/o
command.

(.,.)ma
The move command repositions the addressed lines after the line
addressed by a. The last of the moved lines becomes the current line.

(...)p
The print command prints the addressed lines. ‘.’ is left at the last line
printed. The p command may be placed on the same line after any non-i/o
command.

Pc If ¢ is given it becomes the new prompt character. Otherwise, toggle
prompting. The default prompt character is ‘*’. Initially prompting is turned
off.

q The quit command causes ed to exit. No automatic write of a file is done.

Q This command is the same as g, except that no diagnostic resuits when no
w has been given since the last buffer alteration.
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($) r filename
The read command reads in the given file after the addressed line. If no
file name is given, the remembered file name, if any, is used (see e and f
commands). The file name is remembered if there was no remembered file
name already. Address ‘O’ is legal for r and causes the file to be read at
the beginning of the buffer. If the read is successful, the number of char-
acters read is typed. ‘. is left at the last line read in from the file.

( .,.)s/regular expression/replacement/ or,

{ .,.) s/reguiar expression/repiacement/g
The substitute command searches each addressed line for an occurrence
of the specified regular expression. On each line in which a match is
found, all matched strings are replaced by the replacement specified, if the
global replacement indicator ‘g’ appears after the command. If the giobal
indicator does not appear, only the first occurrence of the matched string
is replaced. It is an error for the substitution to fail on all addressed lines.
Any character other than space or newline may be used instead of '/’ to
delimit the regular expression and the replacement. '’ is left at the last
line substituted.

An ampersand ‘&’ appearing in the replacement is replaced by the string
matching the regular expression. The special meaning of ‘&’ in this con-
text may be suppressed by preceding it by \’. The characters ‘\n’ where n
is a digit, are replaced by the text matched by the n -th regular subexpres-
sion enclosed between \(' and 4\)’. When nested, parenthesized subex-
pressions are present, n is determined by counting occurrences of A\(’
starting from the left.

Lines may be split by substituting new-line characters into them. The
new-line in the replacement string must be escaped by preceding it by 4\".

(.,.)ta
This command acts just like the m command, except that a copy of the
addressed lines is placed after address a (which may be 0). The original
lines are not deleted. ‘.’ is left on the last line of the copy.

(.,.)u
The undo command restores the preceding contents of the current line,
which must be the last line in which a substitution was made.

(1, $) v/regular expression/command list
This command is the same as the global command g except that the com-
mand list is executed with ‘. initially set to every line except those match-
ing the regular expression.

(1, $) w filename
The write command writes the addressed lines onto the given file. If the
file does not exist, it is created mode 0666 (readable and writable by
everyone). The file name is remembered if there was no remembered file
name already. If no file name is given, the remembered file name, if any, is
used (see e and f commands). ‘. is unchanged. If the command is suc-
cessful, the number of characters written is printed.

(1,$)W filename

This command is the same as w, except that the addressed lines are
appended to the file.
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X A key string is demanded from the standard input. Laterr, e and w com-
mands will encrypt and decrypt the text with this key by the algorithm of
crypt (1). An explicitly empty key turns off encryption.

($) = The line number of the addressed line is typed. ‘’ is unchanged by this
command.

|< shell command>
The remainder of the line after the ‘!’ is sent to sh (1) to be interpreted as
a command. ‘.’ is unchanged.

(. +1)<newline>
An address alone on a line causes the addressed line to be printed. This
line becomes the current line. A blank line alone is equivalent to .+ 1p’; it
is useful for stepping through text.

If an interrupt signal (ASCII DEL) is sent, ed prints a ‘?’ and returns to its com-
mand level.

Some size limitations: 512 characters per line, 256 characters per global command
list, 64 characters per file name, and 128K characters in the temporary file. The
limit on the number of lines depends on the amount of memory: each line takes 1
word.

When reading a file, ed discards ASCIl NUL characters and all characters after the
last newline. It refuses to read files containing non-ASCIl characters.

OPTIONS
-X If —x is present, an x command is simulated first to handle an encrypted
file.
—-C The optional —c¢ suppresses the printing of character counts by e, r, and w
commands.
-p Turn on prompt (*).
FILES
/tmp/e*
ed.hup: work is saved here if terminal hangs up
SEE ALSO
sed(1), crypt(1)
DIAGNOSTICS
‘?name’ for inaccessible file; ‘?’ for errors in commands; ‘? TMP’ for temporary file
overflow.

To protect against throwing away valuable work, a ¢ or ¢ command is considered
to be in error, unless a w has occurrad since the last bufler changs. A second g or
e wiii be obeyed regardiess.

NOTES
The /! command mishandles DEL.
A! command cannot be subject to a g command.
Because O is an illegal address for a w command, it is not possible to create an
empty file with ed.
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EXPR(1)

NAME
expr — evaluate arguments as an expression

SYNTAX
exXpr expression

DESCRIPTION
The arguments are taken as an expression. After evaluation, the result is written
on the standard output. Each token of the expression is a separate argument.

The operators and keywords are listed below. The list is in order of increasing pre-
cedence, with equal precedence operators grouped.
expr |expr
yields the first expr if it is neither null nor ‘0’, otherwise yields the second
expr

expr & expr
yields the first expr if neither expr is null or ‘0’, otherwise yields ‘0'.

expr relop expr
where relop isone of < <= = |= >= > vyields ‘1’ if the indicated com-
parison is true, ‘O’ if false. The comparison is numeric if both expr are
integers, otherwise lexicographic.

expr + expr

expr - expr
addition or subtraction of the arguments.

expr * expr
expr / expr

expr % expr
multiplication, division, or remainder of the arguments.

expr : expr
The matching operator compares the string first argument with the regular
expression second argument; regular expression syntax is the same as
that of ed (1) . The\(...\) pattern symbols can be used to select a portion
of the first argument. Otherwise, the matching operator yields the number
of characters matched (‘0’ on failure).

(expr)
parentheses for grouping.

Examples:
To add 1 to the Shell variable a :

a="expr $a + 1’
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To find the filename part (least significant part) of the pathname stored in variable
a , which may or may not contain ‘/’;

expr $a : " *A(*) T $a

Note the quoted Shell metacharacters.

SEE ALSO
ed(1), sh(1), test(1)
DIAGNOSTICS
Expr returns the following exit codes:
0o if the expression is neither null nor ‘0’,
1 if the expression is null or ‘0’,
2 for invalid expressions.
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FBR(1)
NAME
fbr — file backup and restore
SYNTAX
fbr -{cruxtd} [-viw] [ —I comment ] [ —m directory ] [ —farchive 1 [— ] [file ] ...
DESCRIPTION

Fbr saves and restores directories and files on a floppy disk archive, preserving
aliases (muitiple links to the same file). Its actions are controlled by the function
and optional arguments. Other arguments to the command are file or directory
names specifying which files are to be transferred, deleted, or listed. A parameter
consisting only of a dash indicates that file and directory names shouid be read
from standard in at this point, one name per line. If reading names from standard
in is not specified, the appearance of a directory name in the parameters refers to
all files and (recursively) subdirectories of that directory. If function is —x, —t, or
—d, filenames may contain regular expressions of the form acceptable to sh(1).
Note that such expressions must be quoted so that the shell does not attempt to
interpret them.

EXAMPLES

To archive the subtree rooted at the current directory and use the current directory
name as the archive comment:

fbr -c -l ‘pwd*
To archive all user files and directories that have changed in the last two days:
find /usr -mtime -2 -print| fbr -c -1 ’incremental’ -

OPTIONS
Function is one of the following letters:

—-c creates a new archive. The archive is initialized prior to writing the named
files to it. If create is specified with no file argument, ‘.’ is the default.

It is suggested that the file arguments supplied be relative to the current directory
(I.E. ‘abc’ rather than ‘/usr/dmr/abc’). Files stored in this way can be more easily
transported between users and installations.

-r "Replace."” The named files are written on the archive. If files with the
same names already exist on the archive, they are replaced. ‘Same’ is
determined by string comparison, so ‘abc’ can never be the same as
‘/usr/dmr/abc’ even if ‘/usr/dmr’ is the current directory. If no file argu-
ment is given, ‘.’ is the default.

-u updates the archive. —u is like —r , but a file is replaced only if its modifi-
cation date is later than the date stored on the archive; that is to say, if it
has changed since it was last archived.

—-X extracts the named files from the archive to the file system. The access
and modification date-times and the mode are restored. If fbr is being run
by the superuser, the owner and owner’s group are also restored. If no file
argument is given, the entire contents of the archive are extracted.
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—t "Table of Contents." Lists the names of the specified files. If no file argu-
ment is given, the entire contents of the archive are listed.

-d deletes the named files from the archive. If no file argument is given, no
files are deleted.

The following flags may be used in addition to the flag which selects the function
desired.

-V Normally fbr does its work silently. The —v (verbose) option, when used
with functions other than —t, causes fbr to type the name of each file it
processes preceded by the function name. With the —t function, —v prints
information from the archive iabei as weii as the foiiowing information con-
cerning each file:

The mode of the file,

the username and groupname of its owner,

its size,

its modification date-time,

the starting block number of its data on the archive,

and the name of the file.
For all functions, —v causes an archive space usage message to be printed at the
compiletion of the command.

—1i Errors reading the archive are noted, but no action is taken. Normally,
errors cause a return to the command level. This flag is ignored if the
function requires changes to be made to the archive (L.E. —i is only useful
for performing tables of contents and file extraction).

-w causes fbr to wait before treating each file, type the function name and the
file name (as with v ) and await the user’'s response. Response y means
‘ves’, so the file is processed. Response n or a null response means ‘no’,
and the file does not take part in whatever is being done. Response N is
the same as answering n to this and all further questions. Response Y is
the same as answering y to this and ali further questions. An end-of-file
on standard in or an interrupt at this point will terminate the program
without modifying the archive or file system.

This flag is ignored if a table of contents function (-t) is specified.

-1 comment
When used in conjuction with any function which alters the archive (L.E. -
d,-r,-u, or -¢ ) and comment is not a null string, this option causes fbr to
write the comment string into the archive label. Otherwise, —i is ignored.

~farchive
uses archive, rather than the floppy disk, as the archive. If this option is
used with the —c¢ function and archive exists and has a non-zero size, that
size will be the size of the created archive. Otherwise, the archive created
will exactly contain the specified files (L.E. will have no free space).
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FBR(1)

—m directory

FILES

moves the specified files relative to directory rather than the root or
current directory by temporarily prepending directory to each pathname to

be operated on. Useful only with the —x function.

/dev/fd0

/etc/passwd

/etc/group

/bin/mkdir or /usr/bin/mkdir

SEE ALSO

for(6), find(1), sh(1).

DIAGNOSTICS
Several, the non-obvious ones are:

NOTES

Phase error - the file changed between the time it was selected for archiv-
ing and the time that it was archived.

cn ol wmmmimmmosss amamd onumama e I mmmmmmmis tom masem il PN VPN —— - -~
t of memory - not enough memory is available to store all the

to be operated on. The number of names and/or their lengt
reduced.

5
®
3 a
c
@
L

Pathnames are limited to 106 characters.

Multiple links to a file can only be recognized as such if the links in question are
all backed up or restored in the same fbr invocation.

it is probably unwise to specify query (-w) and 'read names from standard in’ (-'),
since names are read until EOF and the query exits if EOF.
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FILE(1)

NAME
file — determine file type

SYNOPSIS
file file ...

DESCRIPTION
File performs a series of tests on each argument in an attempt to classify it. If an
argument appears to be ascii, file examines the first 512 bytes and tries to guess
its language.

BUGS
It often makes mistakes. In particular it often suggests that command files are C
programs.
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FIND(1)

NAME
find — find files

SYNTAX
find pathname expression

DESCRIPTION
Find recursively descends the directory hierarchy for each pathname in the path-
name list seeking files that match a boolean expression written in the primaries
given below. In the descriptions, the argument n is used as a decimal integer
where +n means more than n ,—n means less than n and n means exactlyn .

—name filename
True if the filename argument matches the current file name. Normal Shell
argument syntax may be used if escaped (watch out for ‘[', ‘2’ and *’).

—perm onum
True if the file permission flags (bits 0777) exactly match the octal number
onum {(see chmod (1} ). if onum is prefixed by a minus sign, more flag bits
(017777, see stat (2) ) become significant and the permission is tested for
existence of the bits in onum rather than exact match with onum .

—type x
True if the type of the file is x , where x is b, ¢, d or f for block special
file, character special file, directory or plain file.

—links n
True if the file has n links.

—user uname
True if the file belongs to the user uname (login name or numeric user ID).

—group gname
True if the file belongs to group gname {group name or numeric group ID).

—sizen
True if the file is n blocks long (512 bytes per block).

—inumn
True if the file has inode numbern .

—atimen
True if the file has been accessed in n days.

—mtimen
True if the file has been modified in n days.

—eaxec command
True if the executed command returns a zero value as exit status. The end
of the command must be punctuated by an escaped semicolon. A com-
mand argument ‘{}’ is replaced by the current pathname.
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—ok command
Like —exec except that the generated command is written on the standard
output, then the standard input is read and the command executed only
upon response y .

—print Always true; causes the current pathname to be printed.
—newer file

True if the current file has been modified more recently than the argument
file .

The primaries may be combined using the following operators (in order of decreas-
ing precedence):

1) A parenthesized group of primaries and operators (parentheses are special
to the Shell and must be escaped).
2) The negation of a primary (‘' is the unary not operator).
3) Concatenation of primaries (the "and" operation is implied by the juxtapo-
sition of two primaries).
4) Alternation of primaries (‘-0' is the "or" operator).
EXAMPLE

To remove all files named ‘a.out’ or ‘*.0’' that have not been accessed for a week:

find /\( -name a.out -0 -name '*.0’\) -atime +7 -exec rm {} \;

FILES
/etc/passwd
/etc/group

SEE ALSO
sh(1), test(1), filsys(5)
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FORMAT(1)
NAME

format — write disk format
SYNTAX

format [ —s ]
DESCRIPTION

Format writes the appropriate formatting information to prepare a flexible diskette
for subsequent data storage. It is recommended that all new diskettes be format-
ted before being used.

OPTIONS
-8 Format the disk single density. Format’s default is to format in double
density.

FILES
/dev/rfd0

SEE ALSO
format(8)
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L~ " ]

GREP(1)

NAME
grep, egrep, fgrep — search a file for a pattern

SYNTAX
grep [ -vcinbshy ] ... [[ -e ] expression | [file ] ...

egrep [ -vcinbsh ] ... [ -ffile ] [[ -e ] expression ] [file ] ..
fgrep [ -vcinbshx ] .. [ -ffile ] [ strings ] [file ]

DESCRIPTION
Commands of the grep family search the input files (standard input default) for
lines matching a pattern. Normally, each line found is copied to the standard out-
put; unless the —h flag is used, the file name is shown if there is more than one
input file.

Grep patterns are limited regular expressions in the style of ed (1) ; it uses a com-
pact nondeterministic algorithm. Egrep patterns are extended regular expressions;
it uses a fast deterministic algorithm that sometimes needs exponential space.
Fgrep patterns are fixed strings; it is fast and compact.

Care should be taken when using the characters $ * [~ |? " () and \ in the
expression as they are also meaningful to the Shell. It is safest to enclose the
entire expression argument in single quotes " ’.

Fgrep searches for lines that contain one of the (newline-separated) strings .

Egrep accepts extended regular expressions. In the following description ‘charac-
ter’ excludes newline:
A\ followed by a single character matches that character.

The character ~ ($) matches the beginning (end) of a line.
A . matches any character.

A single character not otherwise endowed with special meaning
matches that character.

A string enclosed in brackets [] matches any single character from
the string. Ranges of ASCII character codes may be abbreviated
as in ‘a—z0—-9. A ] may occur only as the first character of the
string. A literal — must be placed where it can’t be mistaken as a
range indicator.

A regular expression followed by * (4, ?) matches a sequence of
0 or more (1 or more, O or 1) matches of the regular expression.

Two regular expressions concatenated match a match of the first
followed by a match of the second.
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Two regular expressions separated by | or newline match either a
match for the first or a match for the second.

A regular expression enclosed in parentheses matches a match for
the regular expression.

The order of precedence of operators at the same parenthesis level is [] then *+?
then concatenation then | and newline.

OPTIONS

-V All lines but those matching are printed.

—-C Oniy a count of matching iines is printed.

-1 The names of files with matching lines are listed (once) separated by new-
lines.

-8 No output is produced, only status. Options —¢, —I, and —s8 are mutually
exclusive.

-n Each line is preceded by its line number in the file.

-b Each line is preceded by the block number on which it was found. This is
sometimes useful in locating disk block numbers by context.

—h Do not print filename headers with output lines.

-y Lower case letters in the pattern wili aiso maich upper case letters in the

input ( grep only).

—e expression

Same as a simple expression argument, but useful when the expression
begins with a —.

—ffile The regular expression ( egrep ) or string list ( fgrep ) is taken from the file

—-X (Exact) only lines matched in their entirety are printed ( fgrep only).
SEE ALSO
ed(1), sed(1), sh(1)

DIAGNOSTICS

Exit status is O if any matches are found, 1 if none, 2 for syntax errors or inacces-
sible files.

NOTES
Ideally there should be only one grep , but we don’t know a single algorithm that
spans a wide enough range of space-time tradeoffs.

Lines are limited to 256 characters; longer lines are truncated.
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KILL(1)
NAME
kill — terminate a process with extreme prejudice
SYNTAX
kill [ — signal ] processid ...
DESCRIPTION

Kill sends signal 15 (terminate) to the specified processes. If a signal number pre-
ceded by ‘-’ is given as first argument, that signal is sent instead of terminate (see
signal (2) ). This will kill processes that do not catch the signal; in particular ‘kill
-9 .. is a sure Kill.

By convention, if process number O is specified, all members in the process group
(i.e. processes resulting from the current login) are signaled.

The killed processes must belong to the current user unless he is the super-user.
To shut the system down and bring it up single user the super-user may use ‘kill
—1 1’; see init (8).

The process number of an asynchronous process started with ‘&’ is reported by
the shell. Process numbers can also be found by using ps (1).

SEE ALSO
ps(1), kill(2), signal(2)
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LIBGEN(1)
NAME

libgen—library generator

SYNTAX
libgen [~c commandfile] [-d modulename...] [-h string] [-i objfile...] [-n newlib] [-o oldlib] [-
r objfile] [-v] [-x modulename [pathnamel]

DESCRIPTION
The Library Generator libgen is a general-purpose utility program used to create and main-
tain object module libraries for use with the linker.

LIBGEN(1)

Libgen collects assembler-generated or compiler-generated object modules into library files.
From these library files, the object modules can be individually accessed by the linker, based
on the information provided by each object module.

OPTIONS

-¢ commandfile
-d modulename...
~h string

-i objfile...

-n newlib

-0 oldlib

~r objfile...

-V

—X modulename [pathname]
pathname
commandfile

modulename
string

FILES

SEE

ADD NOV 1982

###.lib.tmp.nn
ALSO

Invokes a libgen command file.

Deletes library module(s).

Specifies the header for the new library.

Inserts new module(s) into the library.

Designates a new library file.

Specifies an old library file.

Replaces an old module(s) with a new module(s).
Generate informative messages. A banner containing the
version number will be printed and switches will be listed as
they are processed.

Extracts (copies) a module to an object file.

The name of the file.

The pathname of the command file containing a series of
libgen command options.

The name of the library module.

An ASCII string that identifies the library. The string may
contain any printable ASCII characters but should not start
with a dash (-). The maximum length of string is 80
characters.

temporary file (where nn is an integer).

8500 Modular MDL Series B Assembler Core Users Manual

istr(7)
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LINK(1)

NAME

link—Ilink object modules

SYNTAX

link [-CDLOcdmorstvx] [parameters]

DESCRIPTION
Link merges one or more independently assembled object files into a load file, suitable for
ioading into memory. Assembier-generated files, library files, or linked fiies may be used as

linker input.
OPTIONS

-C Assigns a classname to one or more section(s).

-D Defines a global symbol at link time.

-L Locates a class or section to a specified memory area.

-0 Specifies the object module, library, and linked load files to be linked by link.

-C Invokes a linker command file.

-d Debug information is generated.

-m Defines a memory map configuration.

-0 Designates the output file for the linked code.

-r Relink information is generated.

-$ Specifies global symbol files to be linked.

-t Specifies relocation type of named class(es) or section(s).

-V Specifies a verbose listing. Prints a banner with the version number; lists switches
on the standard output as they are processed, lists the number of errors, lists the
transfer address, tells whether the file is relinkable, and whether debugging informa-
tion is in the file.

-X Specifies load module transfer address.

SEE ALSO

8500 Modular MDL Series B Assembler Core Users Manual

Istr(1)
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LN(1)

NAME
In — make a link

SYNTAX
In name1 [name?2 ]

DESCRIPTION
A link is a directory entry referring to a file; the same file (together with its size, all
its protection information, etc.) may have several links to it. There is no way to dis-
tinguish a link to a file from its original directory entry; any changes in the file are
effective independently of the name by which the file is known.

Ln creates a link to an existing file name? . If name2 is given, the link has that
name; otherwise it is placed in the current directory and its name is the last com-
ponent of name1 .

SEE ALSO
rm(1)

It is forbidden to link to a directory or to link across file systems.
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LPR(1)

NAME
Ipr — line printer spooler
SYNTAX
Ipir[—cmr] [file ] ..
Ip2r[—cmr] [file ] ..

DESCRIPTION
Lp1ir or ip2r cause the files to be queued for printing on line printer 1 or 2 respec-
tively. If no files are named, or if the file ‘=’ is encountered, the standard input is

read.
OPTIONS
-r Remove the file when it has been queued.
-C Copy the file to insulate against changes that may happen before printing.

-m Report by mail(1) when printing is complete. This is automatic if Ipr can’t
link to the file to print.

FILES
/usr/spool/Ip?/lock
/usr/spool/ip?/cf* data file
/usr/spool/ip? /df* daemon control file
/usr/spool/Ip? /tf* temporary version of control file
/dev/Ip?

SEE ALSO
Ipd(8)
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LOGIN(1)

NAME
login — sign on

SYNTAX
login [username ]

DESCRIPTION
The login command is used when a user initially signs on, or it may be used at any
time to change from one user to another. The latter case is the one described
here.

If login is invoked without an argument, it asks for a user name, and, if appropriate,
a password. Echoing is turned off (if possible) during the typing of the password,
so it will not appear on the written record of the session.

After a successful login, the user is informed of the existence of .mail and
message-of-the-day files. Login initializes the user and group IDs and the working
directory, then executes a command interpreter (usually sh(1) ) according to
specifications found in a password file. Argument O of the command interpreter is

‘—sh’.

Login is recognized by sh(1) and executed directly (without forking).
FILES

/etc/motd message-of-the-day

/etc/passwd password file
SEE ALSO

init(8), newgrp(1), getty(8), mail(1), passwd(1), passwd(5)
DIAGNOSTICS

‘Login incorrect,’ if the name or the password is bad.
‘No Shell’, ‘cnnnot open password file'.
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LS(1)

NAME
Is — list contents of directory

SYNTAX
Is [ —Itasrucig] [file ] ..
Is [ —Itasdrucig ] [directory | ...

DESCRIPTION
For each directory argument, Is lists the contents of the directory; for each file
argument, I8 repeats its name and any other information requested. The output is
sorted alphabetically by default. When no argument is given, the current directory
is listed. When several arguments are given, the arguments are first sorted
appropriately, but file arguments appear before directories and their contents.

OPTIONS

-1 List in long format, giving mode, number of links, owner, size in bytes, and
time of last modification for each file. (See below.) If the file is a special
file the size field will instead contain the major and minor device numbers.

—t Sort by time modified (latest first) instead of by name, as is normal.

-a List all entries; normally ‘.’ and ‘..’ are suppressed.

-8 Give size in blocks, including indirect blocks, for each entry.

-d If argument is a directory, list only its name, not its contents (mostly used
with —I to get status on directory).

-r Reverse the order of sort to get reverse alphabetic or oldest first as
appropriate.

-u Use time of last access instead of last modification for sorting (—t) or
printing ( —1).

-C Use time of last modification to inode (mode, etc.) instead of last modifica-
tion to file for sorting ( —t ) or printing (—1). Options —u and —c are mutu-
ally exclusive.

—i Print i-number in first column of the report for each file listed.

-g Give group ID instead of owner ID in long listing.

The mode printed under the —I| option contains 11 characters which are inter-
preted as follows: the first character is

if the entry is a directory;

if the entry is a block-type special file;

if the entry is a character-type special file;
if the entry is a plain file.

|l ooa
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The next 9 characters are interpreted as three sets of three bits each. The first set
refers to owner permissions; the next to permissions to others in the same user-
group; and the last to all others. Within each set the three characters indicate per-
mission respectively to read, to write, or to execute the file as a program. For a
directory, ‘execute’ permission is interpreted to mean permission to search the
directory for a specified file. The permissions are indicated as foliows:

if the file is readable;

if the file is writable;

if the file is executable;

if the indicated permission is not granted.

| X g ™

The group-execute permission character is given as 8 if the file has set-group-ID
mode: likewise the user-execute permission character is given as 8 if the file has
set-user-ID mode.

The last character of the mode (normally ‘x’ or ‘—') is t if the 1000 bit of the mode
is on. See chmod(1) for the meaning of this mode.

When the sizes of the files in a directory are listed, a total count of blocks, includ-
ing indirect blocks is printed.

FILES
/etc/passwd to get user ID’s for ‘Is —I'.
/etc/group to get group ID’s for ‘Is —g'.
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LSTR(1)

NAME

istr—list symbols found in B series object format file

SYNTAX
Istr [~ghnosuv] [file ...]

DESCRIPTION

Lstr prints the symbol table of each object module in the argument list. If an argument is a
library, a listing for each object file in the library will be produced.

Each symbol is preceded by its value (zeros if undefined) and a single letter. The single letter
must be one of the following:

U—undefined;

A—absolute section;

S—SECTION section;

D—global data, entry, or constant;
C—COMMON section;

R—RESERVE section;

u—undefined local data, entry, or constant; or
I—local data, entry, or constant.

The output is sorted alphabetically.

OPTIONS
-g Print only global (external) symbols.
-h Print the header in a library inserted with the libgen(7) -h switch.
-n Sort numerically rather than alphabetically.
-0 Prepend file or library element name to each output line rather than only once.
-S Append the length of sections to their output lines.
-u Print only undefined symbols.
-v Print the version number of Istr(7).
SEE ALSO

libgen(7), link(7), nm(6)

ADD NOV 1982

1-72a



LSTR(1 ) Commands—8560 MUSDU System Reference Manual

[This page intentionally left blank.]

1-72b ADD NOV 1982



Commands—8560 MUSDU System Reference Manual MA”.(1 )

MAIL(1)
NAME

mail — send or receive mail among users
SYNTAX

mail person ...

mail [—rqp 1 [ 1 file ]

DESCRIPTION
Mail with no argument prints a user’'s mail, message-by-message, in last-in, first-
out order. For each message, mail reads a line from the standard input to direct
disposition of the message.

newline

Go on to next message.
d Delete message and go on to the next.
p Print message again.

- Go back to previous message.

s/[file]..
Save the message in the named files (‘mbox’ default).

w/file]..
Save the message, without a header, in the named files (‘mbox’ default).

m [ person ] ..
Mail the message to the named persons (yourself is defaulit).

EOT (control-D)
Put unexamined mail back in the mailbox and stop.

q Same as EOT.
X Exit, without changing the mailbox file.
! command

Escape to the Shell to do command .
? Print a command summary.
An interrupt stops the printing of the current letter.

When persons are named, mail takes the standard input up to an end-of-file (or a
line with just ‘') and adds it to each person’s ‘mail’ file. The message is preceded
by the sender’'s name and a postmark. Lines that look like postmarks are
prepended with ‘>'. A person is usually a user name recognized by login(1) .

Each user owns his own mailbox, which is by default generally readable but not
writable. The command does not delete an empty mailbox nor change its mode, so
a user may make it unreadable if desired.

When a user logs in he is informed of the presence of mail.
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OPTIONS
-r causes the mailbox to be printed in first-in, first-out order rather than the
defauit.
-p prints the mailbox without questions.
-q causes mail to exit after interrupts without changing the mailbox, rather

than just stopping printing of the current letter.
~ffile causes the given file to be printed as if it was the mail file.

FILES
/usr/spoaol/mail/* mailboxes
/etc/passwd to identify sender and locate persons
mbox saved mail
/tmp/ma* temp file
dead.letter unmailable text
SEE ALSO
xsend(1), write(1)
NOTES

There is a locking mechanism intended to prevent two senders from accessing the
same mailbox, but it is not perfect and races are possible.
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MAKE(1)

NAME
make — maintain program groups

SYNTAX
make [ —ikntrs ][ —f makefile ][ file ] ...

DESCRIPTION
Make executes commands in makefile to update one or more target files . The
defauit is to use the script in ‘makefiie’ (or ‘Makefiie' if ‘makefile’ does not exist. )

Make updates or creates a target if it depends on prerequisite files that have been
modified since the target was last modified, or if the target does not exist.

Makefile contains a sequence of entries that specify dependencies. The first line
of an entry is a blank-separated list of targets, then a colon, then a list of prere-
quisite files. Text following a semicolon, and all following lines that begin with a
tab, are shell commands to be executed to update the target.

The following makefile says that ‘pgm’ depends on two files ‘a.0’ and ‘b.o’, and that
they in turn depend on ‘.8’ files and a common file ‘incl’. It gives the rule for mak-
ing "pgm" from "a.0" and "b.o", and the rules for making "a.0" and "b.0" from "a.s"

and "b.g".
pgm: a.0 b.o
Id a.0 b.o -Im -0 pgm
a.o: incl a.s
as -oa.oas
b.o: incl b.s
as -o bobs

Makefile entries of the form

string1 = string2

are macro definitions. Subsequent appearances of $(string?) are replaced by
string2 . |f string1 is a single character, the parentheses are optional.

Make infers prerequisites for files for which makefile gives no construction com-
mands. For example, a ‘¢’ file may be inferred as prerequisite for a ‘.0’ file and be
assembled to produce the ‘.0’ file. Thus the preceding example can be done more
briefly:

pgm: a.o b.o
Id a.0 b.o -Im -0 pgm
a.0 b.o: incl

The make program itself does not know what file name suffixes are interesting or
how to transform a file with one suffix into a file with another suffix. This informa-
tion is stored in an internal table that has the form of a description file. If the -r
flag is used, this table is not used.
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A user may add new suffixes and change or add default rules to his description
files. The format of the suffix list and the transformation rules follow.

The list of suffixes is actually the dependency list for the name "SUFFIXES"; make
looks for a file with any of the suffixes on the list. If such a file exists, and if there
is a transformation rule for that combination, make acts as described earlier.

The transformation rule names are the concatenation of the two suffixes. The
name of the rule to transform a ".r" file to a ".0" file is thus ".r.o". If the rule is
present and no explicit command sequence has been given in the user's descrip-
tion files, the command sequence for the rule "r.0" is used. If a command is gen-
erated by using one of these suffixing rules, the macro $* is given the valuse of the
stem (everything except the suffix) of the name of the file to be made, $@ is the
full name of the file to be made, $< is the list of the prerequisites, and $? is the
list of prerequisites that are out of date.

The order of the suffix list is significant, since it is scanned from left to right, and
the first name that is formed that has both a file and a rule associated with it is
used. If new names are to be appended, the user can just add an entry for "SUF-
FIXES" in his own description file; the dependents will be added to the usual list.
A "SUFFIXES" line without any dependents deletes the current list. (It is necessary
to clear the current list if the order of names is to be changed).

Command lines are executed one at a time, each by its own shell. A line is printed
when it is executed unless the specia! target “SILENT' is in makefile , or the first
character of the command is ‘@’

Commands returning nonzero status cause make to terminate unless
the special target 'IGNORE’ is in makefile or the command begins with
<tab> < hyphen>.

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

OPTIONS

—t{ makefile
the given file is used as the script rather than 'makefile’ or 'Makefile' . If
makefile is '-' the standard input is used as the script. More than one —f
option may appear.

—1i Equivalent to the special entry “1GNORE:’".

-k When a command returns nonzero status, abandon work on the current
entry, but continue on branches that do not depend on the current entry.

-n Trace and print, but do not execute the commands needed to update the
targets.

o ¢ Touch, i.e. update the modified date of targets, without executing any com-
mands.

-r Equivalent to an initial special entry .SUFFIXES:’ with no list.
-8 Equivalent to the special entry ‘SILENT:".
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FILES
makefile, Makefile

SEE ALSO
sh(1), touch(1)

NOTES
Some commands return nonzero status inappropriately. Use —i to overcome the
difficulty , or start that particular command with <tab> <hyphen>.
Commands that are directly executed by the shell, notably cd(1) , are ineffectual
across newlines in make .
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MAN(1)

NAME
man - print sections of this manual

SYNTAX
man [chapter ] [title ] ...

DESCRIPTION
Man locates and prints the section of this manual named title in the specified
chapter. (In this context, the word ‘page’ is often used as a synonym for ‘section’)
The title is entered in lower case. The chapter number does not need a letter suf-
fix. If no chapter is specified, the whole manual is searched for title and all
occurences of it are printed.

FILES
/usr/man/cat?/*

SEE ALSO
man(7).
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MESG(1)
NAME
mesg — permit or deny messages
SYNTAX
mesg [ —ny ]
DESCRIPTION
Mesg reports the current state of message permission.
OPTIONS ‘
-n denies other users messages to this user via write (1) by revoking non-
user write permission on the user’s terminal.
-y similarly reenstates permission. Options -y and —n are mutually
exclusive.
FILES
/dev/tty*
/dev
SEE ALSO
write(1)
DIAGNOSTICS

Exit status is O if messages are receivabie, 1 if not, 2 on error.
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MKDIR(1)

NAME
mkdir — make a directory

SYNTAX
mkdir dirname ...

DESCRIPTION
Mkdir creates specified directories in mode 0777 (readable, writeable, searchable
by everyone). These default permissions can be removed by the umask (see
umask(2) ). Standard entries, ‘.’ , for the directory itself, and ‘..’ for its parent,
are made automatically.

Mkdir requires write permission in the parent directory.

SEE ALSO
rm(1),chmod(1),umask(2)

DIAGNOSTICS
Mkdir returns exit code O if all directories were successfully made. Otherwise it
prints a diagnostic and returns nonzero.
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MLOAD(1)

NAME
mioad—TEKHEX upload/download

SYNTAX
mioad [-uds]} [-p prompstring] name

DESCRIPTION
Miload provides the host-side protocol for memory image transfers to or from TNIX, using
the standard or extended TEKHEX transfer protocol. Name is a file containing (or to contain)
the extended TEKHEX formatted memory image.

OPTIONS
-u Specifies upload, e.g., 8002 to 8560.
~d Specifies download, e.g., 8560 to 8002 (the default). Options —u and -
d are mutually exclusive.
—-p prompstring An optional input prompt.
-s Slow down the transfer. A slowed transfer is required by TEKDOS on
the 8002.
SEE ALSO
stty(7), uload(7)
NOTES

The echo and Icase modes (set with the stty(7) command) are disabled during the transfer.
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MV(1)

NAME
mv — move or rename files and directories

SYNTAX
mv file1 file2

mv file ... directory
mv directory1 directory2

DESCRIPTION
Mv moves (changes the name of) file1 to file2 .

If file2 already exists, it is removed before file1 is moved. If file2 has a mode
which forbids writing, mv prints the mode (see chmod (2) ) and reads the standard
input to obtain a line; if the line begins with y , the move takes place; if not, mv
exits.

In the second form, one or more files are moved to the directory with their original
file-names.

In the third form, the subtree rooted at directory1 is moved to directory2 . Direc-
tory2 must not be in the directory1 subtree.

SEE ALSO
cp(1), chmod(2)

NOTES
Mv refuses to move a file onto itself.

If file1 and file2 lie on different file systems, mv must copy the file and delete the
original. In this case the owner name becomes that of the copying process and
any linking relationship with other files is lost.
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NEWGRP(1)
NAME
newgrp — log in to a new group
SYNTAX
newgrp group
DESCRIPTION

Newgrp changes the group identification of its caller, analogously to login(1) . The
same person remains logged in, and the current directory is unchanged, but calcu-
lations of access permissions to files are performed with respect to the new group
ID.

A password is demanded if the group has a password and the user himself does
not.

When a user logs in, s/he is a member of the group specified for that user in the
password file, /etc/passwd. Newgrp is known to the shell, which executes it
directly without a fork.

FILES
/etc/group, /etc/passwd

SEE ALSO
login(1), group(5)
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NICE(1)

NAME
nice, nohup — run a command at low priority

SYNTAX
nice [ —number ] command

nohup command

DESCRIPTION
Nice executes command with low scheduling priority. If the number argument is
present, the priority is incremented (higher numbers mean lower priorities) by that
amount up to a limit of 20. The default number is 10.

The super-user may run commands with priority higher than normal by using a
negative priority, e.g. ‘—10".

Nohup executes command immune to hangup and terminate signals from the con-
trolling terminal. The priority is incremented by 5. Nohup should be invoked from
the shell with ‘&’ in order to prevent it from responding to interrupts by or stealing
the input from the next person who logs in on the same terminal.

FILES
nohup.out standard output and standard error file under nohup

SEE ALSO
nice(2)

DIAGNOSTICS
Nice returns the exit status of the subject command.
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OD(1)
NAME
od — octal dump
SYNTAX
od [ —bcdox ] [ -8 offset[.][b] ] [ -e offset[][b] ] [file ]
DESCRIPTION

Od dumps file in one or more formats as selected by the flags. If no flags are
present, —o is default.

The file argument specifies which file is to be dumped. If no file argument is
specified, the standard input is used.

A dump line consisting of a lone ‘*’ indicates repetition of the previously dumped

data.
OPTIONS

-b Interpret bytes in octal.

—-C interpret bytes in ASCIil. Certain non-graphic characters appear as C
escapes: null=\0, backspace=\b, formfeed=\f newline=\n, return=\r,
tab=\t; others appear as 3-digit octal numbers.

—d Interpret words in decimal.

-0 Interpret words in octal.

-X Interpret words in hex.

—8 offset
The offset argument specifies the offset in the file where dumping is to
commence. This argument is normally interpreted as octal bytes. If '’ is
appended, the offset is interpreted in decimal. if ‘b’ is appended, the offset
is interpreted in blocks of 512 bytes.

-e offset ,

Same as -8 but specifies where dumping is to end. Default is dumping
until end-of-file.
SEE ALSO
adb(1)
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PASSWD(1)

NAME
passwd — change login password

SYNTAX
passwd [ name ]

DESCRIPTION
This command changes (or installs) a password associated with the user name
(your own name by default).

The program prompts for the old password and then for the new one. The caller
must supply both. The new password must be typed twice, to forestall mistakes.

Only the owner of the name or the super-user may change a password; the owner
must prove he knows the old password.

FILES
/etc/passwd

SEE ALSO
login(1), passwd(5), crypt(3)
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PR(1)
NAME
pr — print file
SYNTAX
prl—ntm]l[-hheaderl[-cnll-pn]ll-wnl[-ln]l-sc]lfile]..
DESCRIPTION

Pr produces a printed listing of one or more files . The output is separated into
pages headed by a date, the name of the file or a specified header, and the page
number. |f there are no file arguments, pr prints its standard input.

Inter-terminal messages via write (1) are forbidden during a pr .

Options apply to all following files but may be reset between files.

OPTIONS
—-cn Produce n-column output.

—pn  Begin printing with pagen .

—h header
Use header as the page header.

—wn For purposes of multi-column output, take the width of the page to be n
characters instead of the default 72.

—In Take the length of the page to be n lines instead of the default 66.

—t Do not print the 5-line header or the 5-line trailer normally supplied for
each page.

—-8cC Separate columns by the single character ¢ instead of by the appropriate
amount of white space.

-m Print all files simultaneously, each in one column,
-n Add line numbers.
FILES
/dev/tty? to suspend messages.
SEE ALSO
cat(1)
DIAGNOSTICS

There are no diagnostics when pr is printing on a terminal.
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PS(1)
NAME

ps — process status
SYNTAX

ps [ -alx ]
DESCRIPTION

Ps prints certain data about active processes. The short (default) listing contains
the process ID, tty number, the cumulative execution time of the process and an
approximation to the command line.

The long listing is columnar and contains

F Flags associated with the process. 01: in memory; 02: system process;
04: locked in memory (e.g. for physical 1/0); 10: being swapped; 20: being
traced by another process.

S The state of the process. O: nonexistent; S: sleeping; W: waiting; R: run-
ning; |: intermediate; Z: terminated; T: stopped.

UiD The user ID of the process owner.

PID The process ID of the process; it is possible to kill a process if you know
its process ID.

PPID The process ID of the parent process.

CPU  Processor utilization for scheduling.

PRI The priority of the process; high numbers mean low priority.

NICE Used in priority computation.

ADDR The memory address of the process if resident, otherwise the disk address.
Y4 The size in blocks of the memory image of the process.

WCHAN
The event for which the process is waiting or sleeping; if blank, the pro-
cess is running.

TTY The controlling tty for the process.
TIME The cumulative execution time for the process.
The command and its arguments.

A process that has exited and has a parent, but has not yet been waited for by the
parent is marked <defunct>. P8 makes an educated guess as to the file name
and arguments given when the process was created by examining memory or the
swap area. The method is inherently somewhat unreliable and in any event a pro-
cess is entitled to destroy this information, so the names cannot be counted on too
much.
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OPTIONS
—-a display information about all processes with terminals rather than only
one’s own processes.
—-X even display information about processes with no terminal.
-1 produce a long listing.
FILES
/unix system namelist
/dev/mem memory
/usr/sys/core alternate memory file
/dev searchied to find swap device and tty names
SEE ALSO
kill(1)
NOTES

Things can change while ps is running; the picture it gives is only a close approxi-
mation to reality.
Some data printed for defunct processes is irrelevant.
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PWD(1)

NAME
pwd — working directory name

SYNTAX
pwd

DESCRIPTION
Pwd prints the pathname of the working (current) directory.

SEE ALSO
cd(1)
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RM(1)
NAME
rm, rmdir — remove (unlink) files
SYNTAX
rm [ —fri] file ...
rmdir dir ...
DESCRIPTION

Rm removes the entries for one or more file(s) from a directory. If an entry was the
last link to the file, the file is destroyed. Removal of a file requires write permission
in its directory, but neither read nor write permission on the file itself.

If a file has no write permission and the standard input is a terminal, its permis-
sions are printed and a line is read from the standard input. If that line begins with
‘y’ the file is deleted, otherwise the file remains.

If a designated file is a directory, an error comment is printed.

OPTIONS
-f forces a file with no write permission to be deleted without question.
-r recursively delete the entire contents of the specified directory, including

the directory itself.

-i (interactive) rm asks whether to delete each file, and, under -r , whether to
examine each directory.
Rmdir removes entries for the named directories, which must be empty.

SEE ALSO
unlink(2)

DIAGNOSTICS
Generally self-explanatory. It is forbidden to remove the file ‘.’, merely to avoid the
antisocial consequences of inadvertently doing something like ‘rm —r .*’.
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SH(1)

NAME
sh, for, case, if, while, : ,. , break, continue, cd, eval, exec, exit, export, login, logout,
newgrp, read, readonly, set, shift, times, trap, umask, wait — command language

SYNTAX
sh [ —ceiknrstuvx ] [arg ] ...

DESCRIPTION
Sh is a command programming language that executes commands read from a ter-
minal or a file.

Commands

A simple-command is a sequence of non-biank words separated by blanks (a
blank is a tab or a space ). The first word specifies the name of the command to
be executed. Except as specified below the remaining words are passed as argu-
ments to the invoked command. The command name is passed as argument O
(see exec (2) ). The value of a simple-command is its exit status if it terminates
normally or 200+status if it terminates abnormally (see signal (2) for a list of
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status values).

A pipeline is a sequence of one or more commands separated by |. The standard
output of each command but the last is connected by a pipe (2) to the standard
input of the next command. Each command is run as a separate process; the shell
waits for the last command to terminate.

A list is a sequence of one or more pipelines separated by ; , & , && or || and
optionally terminated by ; or & . ; and & have equal precedence which is lower
than that of && and || . && and || also have equal precedence. A semicolon
causes sequential execution; an ampersand causes the preceding pipeline to be
executed without waiting for it to finish. The symbol && (||) causes the list follow-
ing to be executed only if the preceding pipeline returns a zero (non zero) value.
Newlines may appear in al/ist , instead of semicolons, to delimit commands.

A command is either a simple-command or one of the following. The value
returned by a command is that of the last simple-command executed in the com-
mand.

for name [in word ...] do list done
Each time a for command is executed name is set to the next word in the
for word list. If in word .. is omitted then in "$@" is assumed. Execu-
tion ends when there are no more words in the list.

case word in [pattern [ | pattern ] ...) list ;;] ... esac
A case command executes the /ist associated with the first pattern that
matches word . The form of the patterns is the same as that used for file
name generation.

if list then list [elif list then list] ... [else list] fi
The list following if is executed and if it returns zero the list following then
is executed. Otherwise, the /ist following elif is executed and if its value is
zero the list following then is executed. Failing that the else /ist is exe-
cuted.
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while list [do list] done
A while command repeatedly executes the while /ist and if its value is zero
executes the do list ; otherwise the loop terminates. The value returned by
a while command is that of the last executed command in the do list .
until may be used in place of while to negate the loop termination test.

(list) Execute list in a subshell.
{ list) list is simply executed.

The following words are only recognized as the first word of a command and when
not quoted.

if then else elif fi case in esac for while until do done { }

Command substitution
The standard output from a command enclosed in a pair of grave accents (')
may be used as part or all of a word; trailing newlines are removed.

Parameter substitution
The character $ is used to introduce substitutable parameters. Positional parame-
ters may be assigned values by set . Variables may be set by writing

name = value [name = value ]} ...

$ {parameter}

A parameter is a sequence of letters, digits or underscores (a name }, &
digit, or any of the characters * @ # 7?7 — $! . The value, if any, of the
parameter is substituted. The braces are required only when parameter is
followed by a letter, digit, or underscore that is not to be interpreted as part
of its name. If parameter is a digit then it is a positional parameter. If
parameter is * or @ then all the positional parameters, starting with $1 ,
are substituted separated by spaces. $0 is set from argument zero when
the shell is invoked.

$ {parameter—word}
If parameter is set then substitute its value; otherwise substitute word .

$ {parameter= word}
If parameter is not set then set it to word ; the value of the parameter is
then substituted. Positional parameters may not be assigned to in this
way.

$ {parameter ? word }
If parameter is set then substitute its value; otherwise, print word and exit
from the shell. If word is omitted then a standard message is printed.

$ {parameter+word}
If parameter is set then substitute word ; otherwise substitute nothing.

in the above word is not evaluated unless it is to be used as the substituted string.
(So that, for example, echo ${d—"pwd'} will only execute pwd if d is unset.)
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The following parameters are automatically set by the shell.

# The number of positional parameters in decimal.

- Options supplied to the shell on invocation or by set .

? The value returned by the last executed command in decimal.
$ The process number of this shell.

| The process number of the last background command invoked.
The following parameters are used but not set by the shell.

HOME The default argument (home directory) for the cd command.
PATH The search path for commands (see execution ).

MAIL If this variable is set to the name of a mail file then the shell informs the
user of the arrival of mail in the specified file.

PS1 Primary prompt string, by default ‘$ '.
PS2  Secondary prompt string, by default ‘> .

IFS Iinternal field separators, normaily space , tab , and newline .

Blank interpretation
After parameter and command substitution, any results of substitution are scanned
for internal field separator characters (those found in $IFS ) and split into distinct
arguments where such characters are found. Explicit null arguments (" or ”') are
retained. Implicit null arguments (those resulting from parameters that have no
values) are removed.

File name generation

Following substitution, each command word is scanned for the characters * , ?
and [ . If one of these characters appears then the word is regarded as a pattern.
The word is replaced with alphabetically sorted file names that match the pattern.
If no file name is found that matches the pattern then the word is left unchanged.
The character . at the start of a file name or immediately following a / , and the
character /, must be matched explicitly.

* Matches any string, including the null string.
? Matches any single character.
[..] Matches any one of the characters enclosed. A pair of characters

separated by — matches any character lexically between the pair.

Quoting
The following characters have a special meaning to the shell and cause termina-
tion of a word unless quoted.

: & () | < > newline space tab

A character may be quoted by preceding it with a \. \ newline is ignored. Ali
characters enclosed between a pair of quote marks (" ‘), except a single quote, are
quoted. Inside double quotes ("") parameter and command substitution occurs
and \ quotes the characters\ ‘and §.

"$*" is equivalent to "$1 $2 .." whereas
"$@" is equivalent to "$1" "$2" ....
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Prompting

When used interactively, the shell prompts with the value of PS1 before reading a
command. If at any time a newline is typed and further input is needed to com-
plete a command then the secondary prompt ( $pPs2 ) is issued.

input output

Before a command is executed its input and output may be redirected using a spe-
cial notation interpreted by the shell. The following may appear anywhere in a
simple-command or may precede or follow a command and are not passed on to
the invoked command. Substitution occurs before word or digit is used.

< word Use file word as standard input (file descriptor 0).

e

> word Use file word as standard output (file descriptor 1). If the file does not
exist then it is created; otherwise it is truncated to zero length.

>> word
Use file word as standard output. If the file exists then output is appended
(by seeking to the end); otherwise the file is created.

< < word
The shell input is read up to a line the same as word , or end of file. The
resulting document becomes the standard input. If any character of word
is quoted then no interpretation is placed upon the characters of the docu-
ment; otherwise, parameter and command substitution occurs, \newline is
ignored, and \ is used to quote the characters \ $ * and the first character
of word .

< & digit
The standard input is duplicated from file descriptor digit ; see dup (2) .
Similarly for the standard output using > .

< &~ The standard input is closed. Similarly for the standard output using > .

If one of the above is preceded by a digit then the file descriptor created is that
specified by the digit (instead of the default O or 1). For example,

. 2> &1
creates file descriptor 2 to be a duplicate of file descriptor 1.

If a command is foliowed by & then the default standard input for the command is
the empty file (/dev/null). Otherwise, the environment for the execution of a com-
mand contains the file descriptors of the invoking shell as modified by input output
specifications.

Environment

The environment is a list of name-value pairs that is passed toc an executed pro-
gram in the same way as a normal argument list; see exec {2) and environ (5) .
The shell interacts with the environment in several ways. On invocation, the shell
scans the environment and creates a parameter for each name found, giving it the
corresponding value. Executed commands inherit the same environment. if the
user modifies the values of these parameters or creates new ones, none of these
affects the environment unless the export command is used to bind the shell’s
parameter to the environment. The environment seen by any executed command is
thus composed of any unmodified name-value pairs originally inherited by the
shell, plus any modifications or additions, all of which must be noted in export
commands.
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The environment for any simple-command may be augmented by prefixing it with
one or more assignments to parameters . Thus these two lines are equivalent

TERM=450 cmd args
(export TERM; TERM=450; cmd args)

Signals

The INTERRUPT and QUIT signals for an invoked command are ignored if the com-
mand is followed by & ; otherwise signals have the values inherited by the shell
from its parent. (But see also trap .)

Execution

Each time a command is executed the above substitutions are carried out. Except
for the ‘special commands’ listed below a new process is created and an attempt is
made to execute the command via an exec (2) .

The shell parameter $PATH defines the search path for the directory containing
the command. Each alternative directory name is separated by a colon (:) . The
default path is :/bin:/usr/bin . If the command name contains a / then the search
path is not used. Otherwise, each directory in the path is searched for an execut-
able file. If the file has execute permission but is not an a.out file, it is assumed to
be a file containing shell commands. A subshell (i.e., a separate process) is
spawned to read it. A parenthesized command is also executed in a subshell.

Special commands
The following commands are executed in the shell process and except where
specified no input output redirection is permitted for such commands.

No effect; the command does nothing.

. file Read and execute commands from file and return. The search path
$PATH is used to find the directory containing file .

break [n]
Exit from the enclosing for or while loop, if any. If n is specified then
break n levels.

continue [n]
Resume the next iteration of the enclosing for or while loop. If n is speci-
fied then resume at the n -th enclosing loop.

cd [arg] .
Change the current directory to arg . The shell parameter $HOME is the
default arg .

eval [arg ...]
The arguments are read as input to the shell and the resulting command(s)
executed.

exec [arg ...]
The command specified by the arguments is executed in place of this sheil
without creating a new process. Input output arguments may appear and,
if no other arguments are given, cause the shell input output to be modi-
fied.
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exit [n]
Causes a non interactive shell to exit with the exit status specified by n .
If n is omitted then the exit status is that of the last command executed.
(An end of file will aiso exit from the shell. See invocation below.)

export [name ...]
The given names are marked for automatic export to the environment of
subsequently-executed commands. If no arguments are given then a list
of the names to be exported is printed.

login [arg ...}
Equivalent to ‘exec login arg ...".

logout Terminates the current shell, logging out if the current shell is a login shell.

newgrp [arg ...}
Equivalent to ‘exec newgrp arg ...".

read name ...
One line is read from the standard input; successive words of the input are
assigned to the variables name in order, with leftover words to the last
variable. The return code is O unless the end-of-file is encountered.

readonly [name ...]
The given names are marked readonly and the values of the these names
may not be changed by subsequent assignment. If no arguments are given
then a list of ail readoniy names is printed.

set [—eknptuvx [arg ...]1]

-8 If non interactive then exit immediately if a command fails.

-k All keyword arguments are placed in the environment for a com-
mand, not just those that precede the command name.

-n Read commands but do not execute them.

-t Exit after reading and executing one command.

-u Treat unset variables as an error when substituting.

-V Print shell input lines as they are read.

-X Print commands and their arguments as they are executed.

- Turn off the —x and —v options.

These flags can also be used upon invocation of the shell. The current set
of flags may be found in $— .

Remaining arguments are positional parameters and are assigned, in order,
to $1, 82, etc. If no arguments are given then the vaiues of all names are
printed.

shift The positional parameters from $2 ... are renamed $1 ...

times Print the accumuiated user and system times for processes run from the
current shell.
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trap [arg] [n] ..

Arg is a command to be read and executed when the shell receives
signal(s) n . (Note that arg is scanned once when the trap is set and once
when the trap is taken.) Trap commands are executed in order of signal
number. If arg is absent then all trap(s) n are reset to their original values.
If arg is the null string then this signal is ignored by the shell and by
invoked commands. If n is O then the command arg is executed on exit
from the shell, otherwise upon receipt of signal n as numbered in sig-
nal (2) . Trap with no arguments prints a list of commands associated with
each signal number.

umask [ nnn ]
The user file creation mask is set to the octal value nnn (see umask (2) ).
If nnn is omitted, the current value of the mask is printed.

wait [n]
Wait for the specified process and report its termination status. If n is not
given then all currently active child processes are waited for. The return
code from this command is that of the process waited for.

Invocation

If the first character of argument zero is — , this is a login shell. Commands are
read from /etc/profile , then from $HOME/.profile , if such files exist, before com-
mands are read from any other source. A login shell does not terminate when
end-of-file is reached on its standard in. Instead it prints a short message sug-
gesting that the logout command be used.

OPTIONS
The following flags are interpreted by the shell when it is invoked.

—c string
If the —c flag is present then commands are read from string .

-8 If the —s flag is present or if no arguments remain then commands are
read from the standard input. Shell output is written to file descriptor 2.

—i If the —i flag is present or if the shell input and output are attached to a
terminal (as told by gtty() - see iocti(2) ) then this shell is interactive . In
this case the terminate signal SIGTERM (see signal (2) ) is ignored (so
that ‘kill O’ does not kill an interactive shell) and the interrupt signal SIG-
INT is caught and ignored (so that wait is interruptable). In all cases
SIGQUIT is ignored by the shell.

The remaining flags and arguments are the same as for the set command.

-0 If non interactive then exit immediately if a command fails.

-k All keyword arguments are placed in the environment for a command, not
just those that precede the command name.

-n Read commands but do not execute them.

-t Exit after reading and executing one command.
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—u Treat unset variables as an error when substituting.
-V Print shell input lines as they are read.
-X Print commands and their arguments as they are executed.

- Turn off the —x and —v options.

FILES
/etc/profile
$HOME/ profile
/tmp/sh*
/dev/nuli

SEE ALSO
test(1), exec(2),
DIAGNOSTICS

Errors detected by the shell, such as syntax errors cause the shell to return a non
zero exit status. If the shell is being used non interactively then execution of the
shell file is abandoned. Otherwise, the shell returns the exit status of the last com-
mand executed (see also exit ).
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. ___________________________________________________________________________________________|

SLEEP(1)

NAME
sleep — suspend execution for an interval

SYNTAX
sleep time

DESCRIPTION
Sleep suspends execution for time seconds. It is used to execute a command

after a certain amount of time as in:
(sleep 105; command)&

or to execute a command every so often, as in:

while true
do
command
sleep 37
done
SEE ALSO
alarm(2), sleep(3)
NOTES

Time must be iess than 65536 seconds.
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SLP(1)

NAME
slp — set line printer characteristics

SYNTAX
8lp printer options...

DESCRIPTION
Sip modifies the output characteristics of printer according to options, exiting with
a status of two (2) if the command was invoked improperly, one (1) if some other
problem occurred, or zero (0) if all went well.

Printer is the special file for the desired printer (e.g. /dev/Ip1).

OPTIONS
ni The attached printer processes newlines - perform no newline processing.
-nl The attached printer does not process newlines - replace newline with
carriage return line feed on output.
ni=string

Replace newline on output with string. The string is copied character for charac-
ter except that a backslash followed by one to three octal digits is copied as the
corresponding ascii character e.g. nl="\000\014" replaces newline with a null
followed by a form feed. Only the first seven characters resulting from string are
copied. A zero length string is illegal.

tabs The attached printer processes tabs - perform no tab processing.

—tabs The attached printer does not process tabs - replace tabs with the
appropriate number of spaces on output.

SEE ALSO
stty(1)

NOTES
All options must follow the printer parameter.

The printer characteristics revert to the default each time the system is booted.

Because each option is processed independently, all options preceeding a bad
option have been processed even though the command "failed".

The slp command only sets characteristics for printers connected to the aux dev-
ices. Use the stty(1) command for printers on IOP ports.
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SORT(1)
NAME
sort — sort or merge files
SYNTAX
sort [—mubdfinrc 1 [-tc ] [ +pos? [pos2]].. [-ofile ][ -T directory ] [file ] ..
DESCRIPTION

Sort sorts lines of all the named files together and writes the result on the stan-
dard output. The file ' means the standard input. If no input files are named, the
standard input is sorted.

The default sort key is an entire line. Default ordering is lexicographic by bytes.

OPTIONS
The ordering of the sort is affected globally by the following options.

-b Ignore leading blanks (spaces and tabs) in field comparisons.

—-d ‘Dictionary’ order: only letters, digits and blanks are significant in com-
parisons.

—f Fold upper case letters onto lower case.

-1 Ignore characters outside the ASCIl range 040-0176 in nonnumeric com-
parisons.

-n An initial numeric string, consisting of optional blanks, optional minus sign,

and zero or more digits with optional decimal point, is sorted by arithmetic
value. Option —n implies option —b .

-r Reverse the sense of comparisons.
-tc ‘Tab character’ separating fields isc .

The notation +pos? -pos2 restricts a sort key to a field beginning at pos? and
ending just before pos2 . Pos1 and pos2 each have the form m.n , optionally fol-
lowed by one or more of the flags bdfinr , where m tells a number of fields to skip
from the beginning of the line and n tells a number of characters to skip further. If
any flags are present they override all the global ordering options for this key. If
the b option is in effect n is counted from the first nonblank in the field; b is
attached independently to pos2 . A missing .n means .0; a missing — pos2 means
the end of the line. Under the —t ¢ option, fields are strings separated by ¢ ; other-
wise fields are nonempty nonblank strings separated by blanks.

When there are multiple sort keys, later keys are compared only after all earlier
keys compare equal. Lines that otherwise compare equal are ordered with all
bytes significant.

These option arguments are also understood:

- Check that the input file is sorted according to the ordering rules; give no
output unless the file is out of sort.

-m Merge only, the input files are already sorted.

—ofile The next argument is the name of an output file to use instead of the stan-
dard output. This file may be the same as one of the inputs.
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—T directory

The next argument is the name of a directory in which temporary files
should be made.

—-u Suppress ali but one in each set of equal lines. Ignored bytes and bytes
outside keys do not participate in this comparison.

Examples Print in alphabetical order all the unique spellings in a list of words.
Capitalized words differ from uncapitalized.

sort —u +0Of +0 list

Print the password file ( passwd (5) ) sorted by user id number (the 3rd colon-
separated field).

sort —t: +2n /etc/passwd

Print the first instance of each month in an already sorted file of (month day)
entries. The options —um with just one input file make the choice of a unique
representative from a set of equal lines predictable.

sort —um +0 —1 dates

FILES

/usr/tmp/stm*, /tmp/*: first and second tries for temporary files
SEE ALSO

uniq(1), comm(1), rev(1), join(1)
DIAGNOSTICS

Comments and exits with nonzero status for various trouble conditions and for
disorder discovered under option —c .

NOTES
Very long lines are silently truncated.
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STTY(1)

NAME
stty—set terminal options

SYNTAX
stty [option] ...

DESCRIPTION
Stty sets certain |/O options on the current output terminal. With no argument, it reports the
current settings of the options.

OPTIONS
An appended “i” refers to input, an “0” refers to output. An appended “{io}” represents
“eveni” and “eveno”.

—f Force the change specified to occur even if the terminal characteristic
table has been changed. The characteristic table is a larger data struc-
ture associated with the terminal. This table can be set via ioctl(2) to
change more terminal characteristics than are possible through stty.
Without this flag, vou will receive a warning message if the characteristic
table has been changed and you attempt to set an option. The option will
not be set when this warning is given.

even{io} Even parity on input, output.

odd{io} Odd parity on input, output.

nopar{io} No parity (bit 7 is always 0) on input, output.

mark{io} Mark parity (bit 7 is always 1) on input, output.

datafio} Data on input, output (8th bit is not stripped).

nocare{io} Don’t care parity on input, output.

raw Raw mode input (no erase, Kill, interrupt, quit, logout; parity bit passed
back).

—raw Negate raw mode.

cooked Negate raw mode.

cbreak Make each character available to read(2) as received; no erase and Kkill.

—cbreak Make characters available to read only when newline is received.

-nl Allow carriage return for newline, and output CR-LF for carriage return or
newline.

nl Accept only newline (linefeed) to end lines.

echo Echo back every character typed.

—echo Do not echo characters.

aresm Turns on auto resume, which causes any input to resume the output, if it
has been suspended.

—aresm Turns off auto resume.

dtr ‘The 8560 monitors the DTR line (pin 20). The 8560 stops output when

your terminal sets the DTR line low, and resumes output when your termi-
nal sets the DTR line high. The command:

$ stty dtr <CR>
allows you to turn off your terminal without getting logged out by the

8560.
—dtr The 8560 logs you out if the DTR line goes low.
xonxof Turns on XON/XOF (CNTL-Q/CNTL-S) flagging on input.
—xonxof Turns off XON/XOF (CNTL-Q/CNTL-S) flagging on input.
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cts The 8560 controls the CTS line (pin 5). The 8560 sets the CTS line low
when it cannot accept any more input, and sets the CTS line high when it
can accept input.

—cts The 8560 keeps the CTS line high.

—tabs Replace tabs by a proportionate number of spaces when printing.

tabs Preserve tabs.

ek Reset erase and kill characters back to normal AH and AU.

erase C Set erase character to ¢. C can be of the form “AX” which is interpreted
as a CONTROL X.

kill ¢ Set kill character to ¢.

300 600 1200 Set terminal baud rate to the number given, if possible.

2400 4800 9600

1V Specifies that an 8540 Integration Unit (IU) or 8550 Microcomputer Devel-

opment Lab (MDL) is connected to the port. Support for an IU must be
enabled before any commands can be issued to the IU or any control
characters used by the HSI protocol can be sent to a terminal connected
to the 1U. It is recommended that IU support be turned on during system
startup before any traffic occurs on the port.

-IU Turns off IU/MDL support.
DIAGNOSTICS

Invalid option—Warning that configuration table has been changed (see iocti(2)).
SEE ALSO

ioctl(2)
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SuU(1)
NAME
su — substitute user id temporarily
SYNTAX
su [userid ]
DESCRIPTION

Su demands the password of the specified userid , and if it is given, changes to
that userid and invokes the Shell sh (1) without changing the current directory or
the user environment (see environ (58) ). The new user ID stays in force until the
Shell exits.

If no userid is specified, ‘root’ is assumed. To remind the super-user of his respon-
sibilities, the Shell substitutes ‘#’ for its usual prompt.

SEE ALSO
sh(1)
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SYNC(1)

NAME
sync — update the super block

SYNTAX
sync

DESCRIPTION
Sync executes the sync system primitive. If the system is to be stopped, sync
must be called to insure file system integrity. See sync (2) for details.

SEE ALSO
sync(2), update(8)
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TAIL(1)
NAME
tail — deliver the last part of a file
SYNTAX
tail [ -lbrc 1[ —s8 number ][ —e number [ file ]
DESCRIPTION

Tail copies the named file to the standard output beginning at a designated place.
If no file is named, the standard input is used.

OPTIONS

—8 number
Print beginning at number units from the start of the file. Units defaults to
lines.

—e number
Print beginning at number units from the end of the file. Units defaults to
lines.

-r Print lines in reversed order.

-1 Number is in number of lines.
-b Number is in number of 512-byte blocks.
-C Number is in number of characters.

NOTES
Tails relative to the end of the file are treasured up in a buffer, and thus are limited
in length. Various kinds of anomalous behavior may happen with character special
files.

The —/, —b, and —c options are mutually exclusive.
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TEE(1)
NAME
tee — pipe fitting
SYNTAX
tee [—ia][file]..
DESCRIPTION
Tee transcribes the standard input to the standard output and makes copies in the
files . »
OPTIONS
-i causes interrupts to be ignored.
-a causes the output to be appended to the files rather than overwriting them.
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TEST(1)

NAME
test — condition command

SYNTAX
test expr

DESCRIPTION .
test evaluates the expression expr , and if its value is true then returns zero exit
status; otherwise, a non zero exit status is returned. test returns a non zero exit if
there are no arguments.

The following primitives are used to construct expr .

—rfile true if the file exists and is readable.

—w file true if the file exists and is writable.

—tfile true if the file exists and is not a directory.

—dfile true if the file exists and is a directory.

—sfile true if the file exists and has a size greater than zero.

—t [ fildes ]
true if the open file whose file descriptor number is fildes (1 by default) is
associated with a terminal device.

—281 true if the length of string s7 is zero.
—ns1 true if the length of the strings7 is nonzero.

81 = 82
true if the strings s7 and s2 are equal.
81 |= 82
true if the strings s7 and s2 are not equal.
81 true if s7 is not the null string.
n1 —eq n2

true if the integers n7 and n2 are algebraically equal. Any of the com-
parisons —ne ,—gt , —ge , —It , or —le may be used in place of —eq .

These primaries may be combined with the following operators:
! unary negation operator

—-a binary and operator

-0 binary or operator

( expr ) parentheses for grouping.

—a has higher precedence than —o . Notice that all the operators and flags are
separate arguments to test . Notice also that parentheses are meaningful to the
Shell and must be escaped.

SEE ALSO
sh(1), find(1)

@ 1-129



TEST(1 ) Commands—8560 MUSDU System Reference Manual

[This page intentionally left blank.]

1-130 @



Commands—8560 MUSDU System Reference Manual Tl M E(1 )

TIME(1)

NAME
time — time a command

SYNTAX
time command

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

The times are printed on the diagnostic output stream.

NOTES
Elapsed time is accurate to the second, while the CPU times are measured to the
inverse of the line frequency. Thus the sum of the CPU times can be up to a
second larger than the elapsed time.
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TOUCH(1)

NAME
touch — update date last modified of a file

SYNTAX
touch [ —c ] file

DESCRIPTION
Touch attempts to set the modified date of each file. This is done by reading a
character from the file and writing it back.

If a file does not exist, an attempt will be made to create it unless the —c¢ option is
specified.
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TR(1)
NAME

tr — translate characters
SYNTAX

tr [ —cds ] [string1 [string2 ]]
DESCRIPTION

Tr copies the standard input to the standard output with substitution or deletion of
selected characters. Input characters found in string? are mapped into the
corresponding characters of string2 . When string2 is short it is padded to the
length of string1 by duplicating its last character. Any combination of the options
—cds may be used: —¢ compiements the set of characters in string1 with respect
to the universe of characters whose ASCIl codes are 01 through 0377 octal; —d
deletes all input characters in siring1; —8 squeezes all strings of repeated output
characters that are in string2 to single characters.

In either string the notation a-b means a range of characters froma to b in increas-
ing ASCll order. The character \’ followed by 1, 2 or 2 octa! digits stands for the
character whose ASCII code is given by those digits. A ‘\’ followed by any other
character stands for that character.

The following example creates a list of all the words in ‘file1’ one per line in ‘file2’,
where a word is taken to be a maximali string of aiphabetics. The second siring is
quoted to protect \' from the Shell. 012 is the ASCIl code for newline.

tr —cs A—Za—z'\012 <file1 >file2

SEE ALSO
ed(1)

NOTES
Won't handle ASCII NUL in string1 or string2; always deletes NUL from input.
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TRUE(1)

NAME
true, false — provide truth values

SYNTAX

true
false

DESCRIPTION
True does nothing, successfully. False does nothing, unsuccessfully. They are
typically used in input to sh (1) such as:

while true
do
command
done
SEE ALSO
sh(1)
DIAGNOSTICS

True has exit status zero, false nonzero.
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TTY(1)

NAME
tty — get terminal name

SYNTAX
tty

DESCRIPTION
Tty prints the pathname of the user’s terminal.

DIAGNOSTICS
‘not a tty’ if the standard input file is not a terminal.
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ULOAD(1)

NAME
uload — unformatted up/down load

SYNTAX
uload [-ud ] [-pcc..c ] [-8nn ]file

DESCRIPTION
Uload provides the host side protocol for unformatted text transfers to or from
TNIX. This is the protocol used for unformatted upload and download by the 8550
system. File contains (or will contain) the unformatted text. On uploading file will
default to standard input. On downloading file will default to standard output.

OPTIONS
-d specifies download - download is the default
-u specifies upload. Options —d and —u are mutually exclusive.
-pcc..c

is an optional prompt, corresponding to the P= parameter on the TEKDOS
COMM command. On uploads, it is used to prompt for each line and
defaults to an empty string. On downloads, it is sent on a line by itself to
indicate end of file and defaults to ‘$$88’ .

-s nn flag will slow down the transfer by padding each line with nulls, where nn
specifies the number of nulis to send. A slowed transfer may be required
by TEKDOS on the 8002.

For example, to send a 8002 file to be printed by TNIX, utter:

COMM [on the 8002 to connect to TNIX]

{TNIX login}

uload -u | Ipr {null} <{8002-file} [{null} is ascii NUL]
[transfer will now take place]
["*RIOT* EOJ" printed by 8002]

{ctri-d} [TNIX end-of-file indicator]

The file will now start printing on the TNIX lineprinter.

SEE ALSO
mload(l)

NOTES
Prompt sequences ( —p option) that inciude dollar signs ($) must be in single-
quotes because dollar signs have a special meaning to the shell.

Stty echo mode is disabled during the transfer.

@ 1-141



ULOAD(1 ) Commands—8560 MUSDU System Reference Manuai

[This page intentionally left blank.]

1-142 @



Commands—8560 MUSDU System Reference Manual U NIO.(1 )

UNIQ(1)

NAME
uniq — report repeated lines in a file

SYNTAX _
uniq[—udc [ +n1[—n 1] [input [output 1]

DESCRIPTION

Uniq reads the input file comparing adjacent lines. In the normal case, the second
and succeeding copies of repeated lines are removed; the remainder is written on
the output file. Note that repeated lines must be adjacent in order to be found; see
sort (1). If the —u flag is used, just the lines that are not repeated in the original
file are output. The —d option specifies that one copy of just the repeated lines is
to be written. The normal mode output is the union of the —u and —d mode out-
puts.

The —¢ option supersedes —u and —d and generates an output report in default
style but with each line preceded by a count of the number of times it occurred.

The n argumenis specify skipping an initiai portion of each iine in the comparison:

-n The first n fields together with any blanks before each are ignored. A field
is defined as a string of non-space, non-tab characters separated by tabs
and spaces from its neighbors.

+n The first n characters are ighored. Fields are skipped before characters.

SEE ALSO
sort(1), comm(1)
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WAIT(1)
NAME
wait — await completion of process
SYNTAX
wait
DESCRIPTION
Wait until all processes started with & have completed, and report on abnormal ter-
minations.

Because the wait (2) system call must be executed in the parent process, the
Shell itself executes wait , without creating a new process.

SEE ALSO
sh(1)

NOTES
Not all the processes of a 3 or more stage pipeline are children of the Shell, and
thus can’t be waited for.
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WC(1)
NAME

wc — word count
SYNTAX

wc [—Ilwe ] [ name ...
DESCRIPTION

Wc counts lines, words and characters in the named files, or in the standard input
if no name appears. A word is a maximal string of characters delimited by spaces,
tabs or newlines.

If the optional argument is present, just the specified counts (lines, words or char-
acters) are selected by the letters |, w,orc.
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WHO(1)

NAME
who — who is on the system

SYNTAX
who [ file ]
who [am |]

DESCRIPTION
Who , without an argument, lists the login name, terminal name, and login time for
each current TNIX user.

Without an argument, who examines the /etc/utmp file to obtain its information. If
a file is given, that file is examined. Typically the given file will be /usr/adm/wtmp,
which contains a record of all the logins since it was created. Then who lists
logins, logouts, and crashes since the creation of the wtmp file. Each login is listed
with user name, terminal name (with ‘/dev/ suppressed), and date and time. When
an argument is given, logouts produce a similar line without a user name. Reboots
produce a line with x’ in the place of the device name, and a fossil time indicative
of when the system went down.

With two arguments, as in ‘who am I’ (and also ‘who are you’ ), who tells who you
are logged in as.

FILES
/etc/utmp

SEE ALSO
getuid(2), utmp(5)
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WRITE(1)

NAME
write — write to another user

SYNTAX
write user [ ttyname |

DESCRIPTION
Write copies lines from your terminal to that of another user. When first called, it
sends the message

Message from yourname yourttyname...

The recipient of the message should write back at this point. Communication con-
tinues until an end of file is read from the terminal or an interrupt is sent. At that
point write writes ‘EOF’ on the other terminal and exits.

If you want to write to a user who is logged in more than once, the ttyname argu-
ment may be used to indicate the appropriate terminal name.

nission to write may be denied or granted by use of the mesg({i) command. At
the outset writing is allowed. Certain commands, in particular pr disallow mes-
sages in order to prevent messy output.

-~ &

if the character ‘I’ is found at the beginning of a line, write calls the shell to exe-
cute the rest of the line as a command.

The following protocol is suggested for using write : when you first write to another
user, wait for him to write back before starting to send. Each party should end
each message with a distinctive signal—(o) for ‘over’ is conventional—that the
other may reply. (00) for ‘over and out’ is suggested when conversation is about to
be terminated.

FILES
/etc/utmp to find user
/bin/sh to execute 'V’
SEE ALSO

mesg(1), who(1), maii(1)
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Section 2
System Calls

INTRODUCTION

System calls allow your program to obtain operating system services from the
TNIX kernel via a C or assembly language interface. An executing process ini-
tiates a system call by issuing a trap instruction to the operating system. The
trap instruction initiates a hardware trap, thereby switching the user process to
kernel execution mode.

Most system calls return an error status to the calling process, allowing the pro-
cess to monitor the status of the system call. Additionally, an error number is
available to the calling process as the external variable errno. Errno can be
passed to the subroutine perror(3), which returns a terse error message for prob-
lem analysis to the standard error file. Consuit the “Sheil” section of your 8560
System Users Manual for a more complete description of error message han-
dling.
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INTRO(2)
NAME
intro, errno — introduction to system calls and error numbers
SYNTAX
#include <errno.h>
DESCRIPTION

Most of the system calls listed below have an error return. An error condition is
indicated by an otherwise impossible returned value. Almost always this is -1; the
individual sections specify the details. An error number is also made available in
the external variable errno . Errno is not cleared on successful calls, so it should
be tested only after an error has occurred.

There is a table of messages associated with errno, and a routine for printing an
explanatory message; See perror (3). The possible error numbers are not recited
with each writeup in section 2, since many errors are possible for most of the calis.
Here is a list of the error numbers, their names as defined in <errno.h>, and the
messages available using perror .

O Error 0
Unused.
1 EPERM Not owner

Typically this error indicates an attempt to modify a file in some way forbidden
except to its owner or super-user. It is also returned for attempts by ordinary users
to do things allowed only to the super-user.

2 ENOENT No such file or directory

This error occurs when a file name is specified and the file should exist but
doesn’t, or when one of the directories in a path name does not exist.

3 ESRCH No such process

The process whose number was given to signal and ptrace does not exist, or is
already dead.

4 EINTR Interrupted system call

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

5 EIO /0 error

Some physical i/0 error occurred during a read or write . This error may in some
cases occur on a call following the one to which it actually applies.

8 ENXIO No such device or address

I/0 on a special file refers to a subdevice that does not exist, or beyond the limits
of the device.
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7 E2BIG Arg list too long
An argument list longer than 5120 bytes is presented to exec .

8 ENOEXEC Exec format error

A request is made to execute a file which, although it has the appropriate permis-
sions, does not start with a valid magic number, see a.out (5).

9 EBADF Bad file number

Either a file descriptor refers to no open file, or a read (resp. write) request is made
to a file that is open only for writing (resp. reading).

10 ECHILD No children
Wait and the process has no living or unwaited-for children.
11 EAGAIN No more processes

In a fork, the system’s process table is full or the user is not allowed to create any
more processes.

12 ENOMEM Not enough core

During an exec or break, a program asks for more core than the system is able to
supply. This is not a temporary condition; the maximum core size is a system
parameter. The error may also occur if the arrangement of text, data, and stack
segments requires too many segmentation registers.

13 EACCES Permission denied
An attempt was made to access a file in a way forbidden by the protection system.
14 EFAULT Bad address

The system encountered a hardware fault in attempting to access the arguments of
a system call.

15 ENOTBLK Block device required
A plain file was mentioned where a block device was required, e.g. in mount .
16 EBUSY Mount device busy

An attempt to mount a device that was already mounted or an attempt was made to
dismount a device on which there is an active file (open file, current directory,
mounted-on file, active text segment).

17 EEXIST File exists

An existing file was mentioned in an inappropriate context, e.g. link .
18 EXDEV Cross-device link

A link to a file on another device was attempted.

19 ENODEV No such device

An attempt was made to apply an inappropriate system call to a device; e.g. read a
write-only device.
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20 ENOTDIR Not a directory

A non-directory was specified where a directory is required, for example in a path
name or as an argument to chdir .

21 EISDIR Is a directory
An attempt to write on a directory.
22 EINVAL Invalid argument

Some invalid argument: dismounting a non-mounted device, mentioning an unk-
nown signal in signal, reading or writing a file for which seek has generated a
negative pointer. Also set by math functions.

23 ENFILE File table overflow

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

24 EMFILE Too many open files

The current process has opened too many files. Some must be closed before
another can be opened.

25 ENOTTY Not a typewriter

The file mentioned in stty or gtty is not a terminal or one of the other devices to
which these calis apply.

28 ETXTBSY Text file busy

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

27 EFBIG File too large

The size of a file exceeded the maximum (about 1.0EQ bytes).

28 ENOSPC No space left on device

During a write to an ordinary file, there is no free space left on the device.
29 ESPIPE lllegal seek

An Iseek was issued to a pipe. This error should also be issued for other non-
seekable devices.

30 EROFS Read-only file system

An attempt to modify a file or directory was made on a device mounted read-only.
31 EMLINK Too many links

An attempt to make more than 32767 links to a file.

32 EPIPE Broken pipe

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

System Calls—8560 MUSDU System Reference Manual
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33 EDOM Maih argument

The argument of a function in the math package (3M) is out of the domain of the
function.

34 ERANGE Result too large

The value of a function in the math package (3M) is unrepresentable within
machine precision.

SEE ALSO
perror(3)

ASSEMBLER
as /usr/include/sys.s file...

The PDP11 assembly language interface is given for each system call. The assem-
bler symbols are defined in ‘/usr/include/sys.s’.

Return values appear in registers rO and r1; it is unwise to count on these regis-
ters being preserved when no valus is expected. An erroneous call is always indi-
cated by turning on the c-bit of the condition codes. The error number is returned
in r0. The presence of an error is most easily tested by the instructions bes and
bec (‘branch on error set (or clear)’). These are synonyms for the bcs and bcc

instructions.

@ 2-5
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ACCESS(2)

NAME
access — determine accessibility of file

SYNTAX
access{name, mode)
char *name;

DESCRIPTION
Access checks the given file name for accessibility according to mode , which is 4
(read), 2 (write) or 1 (execute) or a combination thereof. Specifying mode O tests
whether the directories leading to the file can be searched and the file exists.

An appropriate error indication is returned if name cannot be found or if any of the
desired access modes would not be granted. On disallowed accesses —1 is
returned and the error code is in errno , O is returned from successful tests.

The user and group IDs with respect to which permission is checked are the real
UID and GID of the process, so this call is useful to set-UID programs.

Notice that it is only access bits that are checked. A directory may be announced
as writable by access , but an attempt to open it for writing will fail (although files
may be created there); a file may look executable, but exec will fail unless it is in
proper format.

SEE ALSO
stat(2)

ASSEMBLER
(access = 33)
sys access; name; mode
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ALARM(2)
NAME

alarm — schedule signal after specified time
SYNTAX

alarm(seconds)
unsigned seconds;

DESCRIPTION
Alarm causes signal SIGALRM, see signal (2) , to be sent to the invoking process
in a number of seconds given by the argument. Unless caught or ignored, the sig-
nal terminates the process.

Alarm requests are not stacked; successive calls reset the alarm clock. If the
argument is 0, any alarm request is cancelled. Because the clock has a 1-second
resolution, the signal may occur up to one second early; because of scheduling
delays, resumption of execution when the signal is caught may be delayed an arbi-
trary amount. The longest specifiable delay time is 65535 seconds.

The return vaiue is the amount of time previousiy remaining in the aiarm ciock.

SEE ALSO
pause(2), signal(2)

ASSEMBLER
(alarm = 27))
(seconds in r0)
sys alarm
(previous amount in r0)
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BRK(2)

NAME
brk, sbrk, break — change memory allocation

SYNTAX
char *brk(addr)

char *sbrk(incr)

DESCRIPTION
Brk sets the system’s idea of the lowest location not used by the program (called
the break) to addr (rounded up to the next muitipie of 64 bytes) Locations not iess
than addr and below the stack pointer are not in the address space and will thus
cause a memory violation if accessed.

In the alternate function sbrk , incr more bytes are added to the program’s data
space and a pointer to the start of the new area is returned.

When a program begins execution via exec the break is set at the highest location
defined by the program and data storage areas. Ordinarily, therefore, only pro-
grams with growing data areas need to use break .

SEE ALSO
exec(2)

DIACNOSTICS
Zero is returned if the break could be set; —1 if the program requests more
memory than the system limit or if too many segmentation registers would be
required to implement the break.

Sbrk returns a pointer to the start of the new area if successful, and O if not.

NOTES
Setting the break in the range 0177701 to 0177777 is the same as setting it to
zero.

ASSEMBLER
(break = 17))

sys break; addr

Break performs the function of brk . The name of the routine differs from that in C
for historical reasons.
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CHDIR(2)

NAME
chdir, chroot — change default directory
SYNTAX

chdir(dirname)
char *dirname;

chroot(dirname)
char *dirname;
DESCRIPTION
Dirname is the address of the pathname of a directory, terminated by a null byte.

Chdir causes this directory to become the current working directory, the starting
point for path names not beginning with ‘/’.

Chroot sets the root directory, the starting point for path names beginning with */.
The call is restricted to the super-user.

Chdir and Chroot only change the working and root directories for the current pro-
cess and any of its children.

SEE ALSO
cd(1)

DIAGNOSTICS

Zero is returned if the directory is changed; —1 is returned if the given name is not
that of a directory or is not searchable.

ASSEMBLER
(chdir = 12)
sys chdir; dirname
(chroot = 61))

sys chroot; dirname

@ 2-9
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CHMOD(2)

NAME
chmod — change mode of file

SYNTAX
chmod(name, mode)
char *name;

DESCRIPTION
The file whose name is given as the null-terminated string pointed to by name has

its mode changed to mode . Modes are constructed by ORing together some com-
bination of the following octal values:

04000 set user ID on execution

02000 set group ID on execution

01000 save text image after execution

00400 read by owner

00200 write by owner

00100 execute (search on directory) by owner
00070 read, write, execute (search) by group
00007 read, write, execute (search) by others

If an executable file is set up for sharing then mode 01000 prevents the system
from abandoning the swap-space image of the program-text portion of the file
when its iast user terminates. Thus when the next user of the file executes it, the
text need not be read from the file system but can simply be swapped in, saving
time. Ability to set this bit is restricted to the super-user since swap space is con-
sumed by the images; it is only worth while for heavily used commands.

Only the owner of a file (or the super-user) may change the mode. Only the
super-user can set the 1000 mode.

SEE ALSO
chmod(1)
DIAGNOSTICS
Zero is returned if the mode is changed; —1 is returned if name cannot be found or
if current user is neither the owner of the file nor the super-user.
ASSEMBLER
(chmod = 15)
sys chmod; name; mode
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CHOWN(2)

NAME
chown — change owner and group of a file

SYNTAX
chown(name, owner, group)
char *name;

DESCRIPTION
The file whose name is given by the null-terminated string pointed to by name has
its owner and group changed as specified. Only the super-user may execute this
call, because if users were able to give files away, they could defeat the (nonex-
istent) file-space accounting procedures.

SEE ALSO

chown(1), passwd(5)
DIAGNOSTICS

Zero is returned if the owner is changed; —1 is returned on illegal owner changes.
ASSEMBLER

(chown = 16)

sys chown; name; owner; group

@ 2-11
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CLOSE(2)

NAME

close — close a file
SYNTAX

close(fildes)
DESCRIPTION

Given a file descriptor such as returned from an open , creat ,dup or pipe (2) call,
close closes the associated file. A close of all files is automatic on exit , but since
there is a limit on the number of open files per process, close is necessary for pro-
grams which deal with many files.

Files are closed upon termination of a process, and device file descriptors may be
closed automatically by a sucessful exec(2) , following an ioct/(2) call.
SEE ALSO
creat(2), dup(2), open(2), pipe(2), exec(2), ioctl(2)
DIAGNOSTICS
Zero is returned if a file is closed; —1 is returned for an unknown file descriptor.
ASSEMBLER
(close = 6.)

(file descriptor in r0)
8ys ciose

2-12
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CREAT(2)

NAME
creat — create a new file

SYNTAX
creat(name, mode)
char *name;

DESCRIPTION
Creat creates a new file or prepares to rewrite an existing file called name , given
as the address of a null-terminated string. If the file did not exist, it is given mode
mode , as modified by the process’s mode mask (see umask (2) ). Also see
chmod (2) for the construction of the mode argument.

If the file did exist, its mode and owner remain unchanged but it is truncated to O
length.

The file is also opened for writing, and its file descriptor is returned.

The mode given is arbitrary; it need not allow writing. This feature is us

grams which deal with temporary files of fixed names. The creation is done with a
mode that forbids writing. Then if a second instance of the program attempts a
creat , an error is returned and the program knows that the name is unusable for

the moment.

SEE ALSO
write(2), close(2), chmod(2), umask (2)

DIAGNOSTICS
The value —1 is returned if: a needed directory is not searchable; the file does not
exist and the directory in which it is to be created is not writable; the file does
exist and is unwritable; the file is a directory; there are already too many files
open.

ASSEMBLER
(creat = 8))
sys creat; name; mode
(file descriptor in r0)
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DUP(2)

NAME
dup, dup2 — duplicate an open file descriptor

SYNTAX
dup(fildes)
int fildes;

dup2(fildes, fildes2)
int fildes, fildes2;

Y4 -Yalo 2 Ta T

Given a file descriptor returned from an open , pipe , or creat call, dup allocates
another file descriptor synonymous with the original. The new file descriptor is
returned.

In the second form of the call, fildes is a file descriptor referring to an open file,
and fildes2 is a non-negative integer less than the maximum value allowed for file
descriptors. Dup2 causes fildes2 to refer to the same file as fildes . If fildes2
aiready referred to an open file, it is closed first.

SEE ALSO
creat(2), open(2), close(2), pipe(2)
DIAGNOSTICS
The value —1 is returned if. the given fiie descriptor is invaiid; there are aiready
too many open files.
ASSEMBLER
(dup = 41)
(file descriptor in r0)
(new file descriptor in r1)
sys dup
{file descriptor in rQ)

The dup?2 entry is implemented by adding 0100 to fildes .
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EXEC(2)

NAME
execl, execv, execle, execve, execlp, execvp, exec, exece, environ — execute a file

SYNTAX
execl(name, argo0, arg1, .., argn, 0)
char *name, *argO, *arg1, ..., *argn;

execv(name, argv)
char *name, *argv( ];

execlp(name, argO, arg1, ..., argn, 0)
char *name, *arg0, *arg1, ..., *argn;

execvp(name, argv)
char *name, *argv( ];

execle(name, arg0, arg1, ..., argn, O, envp)
char *name, *argoO, *arg1, ..., *argn, *envp[ ];

execve(name, argv, envp);
char *name, *argv[ ], *envpl ];

extern char **environ;

DESCRIPTION
Exec in all its forms overlays the calling process with the named file, then transfers
to the entry point of the core image of the file. There can be no return from a suc-
cessful exec; the calling core image is lost.

Files remain open across exec unless explicit arrangement has been made; see
ioctl (2) . Ignored signals remain ignored across these calls, but signals that are
caught (see signal (2) ) are reset to their default values.

Each user has a real/ user ID and group ID and an effective user ID and group ID.
The real ID identifies the person using the system; the effective ID determines his
access privileges. Exec changes the effective user and group ID to the owner of
the executed file if the file has the ‘set-user-ID’ or ‘set-group-ID’' modes. The real
user ID and group ID are not affected.

The name argument is a pointer to the null-terminated name of the file to be exe-
cuted. The pointersarg [0] ,arg [ 1].. address null-terminated strings. Conven-
tionally arg [ 0 ] is the name of the file.

From C, two interfaces are available. Exec/ is useful when a known file with known
arguments is being called; the arguments to exec/ are the character strings consti-
tuting the file and the arguments; the first argument is conventionally the same as
the file name (or its last component). A 0 argument must end the argument list.

The execv version is useful when the number of arguments is unknown in
advance; the arguments to execv are the name of the file to be executed and a
vector of strings containing the arguments. The last argument string must be fol-
lowed by a O pointer.

@ 2-15
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When a C program is executed, it is called as follows:

main(argc, argv, envp)
int argc;
char **argv, **envp;

where argc is the argument count and argv is an array of character pointers to the
arguments themselves. As indicated, argc is conventionally at least one and the
first member of the array points to a string containing the name of the file.

Argv is directly usable in another execv because argv [ argc ] is 0.

Envp is a pointer to an array of strings that constitute the environment of the pro-
cess. Each string consists of a name, an “=", and a null-terminated value. The
array of pointers is terminated by a null pointer. The shell sh (1) passes an
environment entry for each global shell variable defined when the program is
called. See environ (5) for some conventionally used names. The C run-time
start-off routine places a copy of envp in the global cell environ , which is used by
execv and execl to pass the environment to any subprograms executed by the
current program. The exec routines use lower-level routines as follows to pass an
environment explicitly:

execle(file, arg0, argl, ..., argn, 0, environ);

execvelfile, argv, environ);

Execlp and execvp are called with the same arguments as exec/ and execv , but
duplicate the sheii's actions in searching for an executabie file in a iist of direc-
tories. The directory list is obtained from the environment.

FILES

/bin/sh shell, invoked if command file found by exec/p or execvp
SEE ALSO

fork(2), environ(5)
DIAGNOSTICS

If the file cannot be found, if it is not executable, if it does not start with a valid
magic number (see a.out (5) ), if maximum memory is exceeded, or if the argu-
ments require too much space, a return constitutes the diagnostic; the return value
is —1. An exception to this is with execvp and execlp which will execute a shell
command file (which does not start with a valid magic number). Even for the
super-user, at least one of the execute-permission bits must be set for a file to be
executed.

NOTES
If execvp is called to execute a file that turns out to be a shell command file, and if

it is impossible to execute the shell, the values of argv/0] and argv[—1] will be
modified before return.

ASSEMBLER
(exec = 11.)
8ys exec; name; argyv

(exece = 59)
sys exece; name; argv; envp
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When the called file starts execution on the 8560, the stack pointer points to a
word containing the number of arguments. Just above this number is a list of
pointers to the argument strings, followed by a null pointer, followed by the
pointers to the environment strings and then another null pointer. The strings
themselves follow; a 0 word is left at the very top of memory.

Addresses increase downward in the following diagram.
sp-> nargs
argo

argn
0
envO

envm
0

arg0: <argo\0>

envO: '<env0\0>
0

This arrangement happens to conform well to C calling conventions.

@ 2-17



EX'T(Z) System Calls—8560 MUSDU System Reference Manual

EXIT(2)

NAME
exit — terminate process

SYNTAX
exit(status)
int status;

_exit(status)
int status;
DESCRIPTION
Exit is the normal means of terminating a process. Exit closes all the process's
files and notifies the parent process if it is executing a wait. The low-order 8 bits

of status are available to the parent process.

This call can never return.

The C function exit may cause cleanup actions before the final ‘sys exit. The C
function _exit circumvents all cleanup.

SEE ALSO
wait(2)

ASSEMBLER
(exit = 1)
(status in r0)
sys exit
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FORK(2)

NAME
fork — spawn new process

SYNTAX
fork()

DESCRIPTION
Fork is the only way new processes are created. The new process’s memory image
is a copy of that of the caller of fork . The only distinction is the fact that the value
returned in the old (parent) process contains the process ID of the new (child) pro-
cess, while the value returned in the child is 0. Process ID's range from 1 to
30,000. This process ID is used by wait (2) .

Files open before the fork are shared, and have a common read-write pointer. In
particular, this is the way that standard input and output files are passed and also
how pipes are set up.

SEE ALSO
wait(2), exec(2)

DIAGNOSTICS
Returns —1 and fails to create a process if: there is inadequate swap space, the
user is not super-user and has too many processes, or the system’s process table
is full. Only the super-user can take the last process-table slot.

ASSEMBLER
(fork = 2)
sys fork
(new process return)
(old process return, new process ID in r0)

The return locations in the old and new process differ by one word. The C-bit is
set in the old process if a new process could not be created.

@ 2-19



GETPID(Z) System Calis—8560 MUSDU System Reference Manuai

GETPID(2)

NAME

getpid — get process identification
SYNTAX

getpid()
DESCRIPTION

Getpid returns the process ID of the current process. Most often it is used to gen-

erate uniquely-named temporary files.
ASSEMBLER

(getpid = 20.)

sys getpid

(pid in rQ)
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GETUID(2)

NAME

getuid, getgid, geteuid, getegid — get user and group identity
SYNTAX

getuid()

geteuid()
getgid( )

getegid()

DESCRIPTION
Getuid returns the real user ID of the current process, geteuid the effective user ID.
The real user ID identifies the person who is logged in, in contradistinction to the
effective user ID, which determines his access permission at the moment. It is
thus useful to programs which operate using the ‘set user ID’ mode, to find out who
invoked them.

SEE ALSO
setuid(2)
ASSEMBLER
(getuid = 24))
sys getuid
(real user ID in rO, effective user ID in r1)

(getgid = 47)
sys getgid
(real group ID in rO, effective group ID in r1)
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INDIR(2)

NAME
indir — indirect system call

ASSEMBLER
(indir = 0)
sy8 indir; call

The system call at the location call is executed. Execution resumes after the indir
call.

The main purpose © o allow a program to store arguments for system
and execute them out of line in the data segment. This preserves the purity of the
text segment.

If indir is executed indirectly, it is a no-op. If the instruction at the indirect iocation
is not a system call, indir returns error code EINVAL; see intro (2).

2-22
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IOCTL(2)

NAME
ioctl, stty, gtty — control device

SYNTAX
#include < sgtty.h>

iocti(fildes, request, argp)
struct sgttyb *argp;

stty(fildes, argp)
struct sgttyb *argp;

gtty(fildes, argp)
struct sgttyb *argp;

DESCRIPTION
loctl performs a variety of functions on character special files (devices). The write-
ups of various devices in section 2.6.8 discuss how ioct/ applies to them.

For certain status setting and statu

stty and gtty are equivalent to
iocti(fildes, TIOCSETP, argp)
iocti(fildes, TIOCGETP, argp)

respectively; see tty(4) .

bout termina! devices, the functions

The following two calls apply to any open file:

iocti(fildes, FIOCLEX, NULL);
iocti(fildes, FIONCLEX, NULL);

The first causes the file to be closed automatically during a successful exec
operation; the second reverses the effect of the first.

SEE ALSO
stty(1), exec(2), fd(4), hd(4), tty(4)

DIAGNOSTICS
Zero is returned if the call was successful; -1 if the file descriptor does not refer to
the kind of file for which it was intended, or if the data structure description is
invalid.

NOTES
Strictly speaking, since joct/ may be extended in different ways to devices with dif-
ferent properties, argp should have an open-ended declaration like

union { struct sgttyb ... ; ... } *argp;
The important thing is that the size is fixed by ‘struct sgttyb’.
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ASSEMBLER
(ioctl = 54)
sys ioctl; fildes; request; argp

{stty = 31)
(file descriptor in rQ)
stty; argp

(gtty = 32))
(file descriptor in r0)
sys gtty; argp
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KILL(2)

NAME

kill — send signal to a process
SYNTAX

kill(pid, sig);
DESCRIPTION

Kill sends the signal sig to the process specified by the process number pid. See
signal (2) for a list of signals.

The sending and receiving processes must have the same effective user ID, other-
wise this call is restricted to the super-user.

If the process number is O, the signal is sent to all other processes in the group of
processes originating from the same terminal as the sender.

If the process number is —1, and the user is the super-user, the signal is broadcast
universally except to processes 0 and 1, the scheduler and initialization processes,
see init (8) .

Processes may send signals to themselves.

SEE ALSO
signal(2), kill(1)

DIAGNOSTICS

Zero is returned if the process is killed; —1 is returned if the process does not
have the same effective user ID and the user is not super-user, or if the process
does not exist.

ASSEMBLER
(kil = 37)
(process number in r0)
sys Kill; sig
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LINK(2)

NAME

link — link to a file
SYNTAX

link(name1, name?2)

char *name1i, *name2;
DESCRIPTION

A link to name1 is created; the link has the name name2 . Either name may be an

arbitrary path name.
SEE ALSO

In(1), unlink(2)
DIAGNOSTICS

Zero is returned when a link is made; —1 is returned when name7 cannot be
found; when name2 already exists; when the directory of name2 cannot be written;
when an attempt is made to link to a directory by a user other than the super-user;
when an attempt is made to link to a file on another file system; when a file has too

many links.
ASSEMBLER
(link = 9.)

sys link; name1; name?2
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LOCK(2)

NAME
lock — lock a process in primary memory

SYNTAX
lock(flag)

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

NOTES
Locked processes interfere with the compaction of primary memory and can
cause deadlock. This system call is not considered a permanent part of the sys-
tem.

ASSEMBLER

(lock = 53.)
sys lock; flag
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LSEEK(2)
NAME
Iseek, tell — move read/write pointer
SYNTAX
long Iseek(fildes, offset, whence)
long offset;

long tell(fildes)
DESCRIPTION
The file descriptor refers to a file open for reading or writing. The read (resp. writej
pointer for the file is set as follows:
If whence is 0, the pointer is set to offset bytes.
If whence is 1, the pointer is set to its current location plus offset .
If whence is 2, the pointer is set to the size of the file plus offset .
The returned value is the resulting pointer location.
The function tell ( fildes ) is identical to Iseek ( fildes, OL, 1) .
(The 'L’ in 'OL’ specifies a long value in C)

Seeking far beyond the end of a file, then writing, creates a gap or ‘hole’, which
occupies no physical space and reads as zeros.

SEE ALSO
open(2), creat(2)

DIAGNOSTICS

—1 is returned for an undefined file descriptor, seek on a pipe, or seek to a position
before the beginning of file.

NOTES

Lseek is a no-op on character special files.
ASSEMBLER

(Iseek = 19)

(file descriptor in r0)
sys Iseek; offset1; offset2; whence

Offset1 and offset2 are the high and low words of offset ; rO and r1 contain the
pointer upon return.
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MKNOD(2)

NAME
mknod — make a directory or a special file

SYNTAX
mknod(name, mode, addr)
char *name;

DESCRIPTION
Mknod creates a new file whose name is the nuli-terminated string pointed to by
name . The mode of the new file (including directory and special file bits) is initial-
ized from mode . (The protection part of the mode is modified by the process’s
mode mask; see umask(2) ). The first block pointer of the i-node is initialized from
addr . For ordinary files and directories addr is normally zero. In the case of a
special file, addr specifies which special file.

Mknod may be invoked only by the super-user.
SEE ALSO

mkdir{1), mknod(i), fiisys(5)
DIAGNOSTICS

Zero is returned if the file has been made; —1 if the file already exists or if the user
is not the super-user.

ASSEMBLER
(mknod = 14)
svys mknod; name; mode; addr
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MOUNT(2)

NAME
mount, umount—mount or remove file system

SYNTAX
mount(special, name, rwflag)
char *special, *name;
umount(special)
char *special;

DESCRIPTION
Mount informs the system that a removable file system has been mounted on the
block-structured special file special. References to file name will refer to the root file on the
newly mounted file system. Special and name are pointers to null-terminated strings contain-
ing the appropriate path-names.

Name must exist already. Name must be a directory (unless the root of the mounted file
system is not a directory). Its old contents are inaccessible while the file system is mounted.

The rwflag argument determines whether the file system can be written on. If rwflag is 0,
writing is allowed; if it is non-zero, no writing is done. Physically write-protected and mag-
netic tape file systems must be mounted read-only; otherwise, errors will occur when access
times are updated, whether or not any explicit write is attempted.

Umount announces to the system that the special file is no longer to contain a removable file
system. The associated file reverts to its ordinary interpretation.

SEE ALSO
mount(8)

DIAGNOSTICS
Mount returns 0 if the action occurred; -1 if special is inaccessible or not an appropriate file,
if name does not exist, if special is already mounted, if name is in use, or if there already are
too many file systems mounted.

Umount returns 0 if the action occurred; -1 if if the special file is inaccessible or does not
have a mounted file system, or if there are active files in the mounted file system.

ASSEMBLER
{mount = 21))
sys mount; special; name; rwflag
{umount = 22.)
sys umount; special
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NICE(2)

NAME
nice — set program priority

SYNTAX
nice(incr)

DESCRIPTION
The scheduling priority of the process is augmented by incr . Positive priorities get
less service than normal. Priority 10 is recommended to users who wish to exe-
cute long-running programs without inconvienencing other users.

Negative increments are ignored except on behalf of the super-user. The priority is
limited to the range —20 (most urgent) to 20 (least).

The priority of a process is passed to a child process by fork (2) . For a privileged
process to return to normal priority from an unknown state, nice should be called
successively with arguments —40 (goes to priority —20 because of truncation), 20
(to get to 0), then O (to maintain compatibility with previous versions of this call).

SEE ALSO
nice(1)

ASSEMBLER
(nice = 34)
(priority in r0)
8ys nice

@ 2-31



0 PEN (2) System Caiis-——8560 MUSDU System Reference Manuai

OPEN(2)

NAME
open — open for reading or writing
SYNTAX
open(name, mode)
char *name;
DESCRIPTION
Open opens the file name for reading (if mode is 0), writing (if mode is 1) or for

both reading and writing (if mode is 2). Name is the address of a string of ASCII
characters representing a path name, terminated by a null character.

The file is positioned at the beginning (byte 0). The returned file descriptor must
be used for subsequent calls for other input-output functions on the file.

SEE ALSO
creat(2), read(2), write(2), dup(2), close(2)

DIAGNOSTICS
The value —1 is returned if the file does not exist, if one of the necessary direc-
tories does not exist or is unreadable, if the file is not readable (resp. writable), or if
too many files are open, or if the mode is invalid.

ASSEMBLER
{open = 5.
sys open; name; mode
(file descriptor in r0)
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PAUSE(2)

NAME
pause — stop until signal

SYNTAX
pause()

DESCRIPTION
Pause never returns normally. It is used to give up control while waiting for a sig-
nal from kiil (2) or alarm (2) .

SEE ALSO
kill(1), kill(2), alarm(2), signal(2)

ASSEMBLER
(pause = 29.)
sys pause
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PHYS(2)

NAME
phys — allow a process to access physical addresses

SYNTAX
phys(segreg, size, physadr)

DESCRIPTION
The argument segreg specifies a process virtual (data-space) address range of 8K
bytes starting at virtual address segreg x8K bytes. This address range is mapped
into physical address physadr x64 bytes. Only the first size x64 bytes of this
mapping is addressable. If size is zero, any previous mapping of this virtual
address range is nullified. For example, the call

phys(6, 1, 0177775);

will map virtual addresses 0160000-0160077 into physical addresses
017777500-017777577. In particular, virtual address 0160060 is the PDP-11
console located at physical address 017777560.

This call may only be executed by the super-user.

SEE ALSO
PDP-11 segmentation hardware

DIAGNOSTICS
The function value zero is returned if the physical mapping is in effect. The value
—1 is returned if not super-user, if segreg is not in the range 0-7, if size is not in
the range 0-127, or if the specified segreg is already used for other than a previ-
ous call to phys .

NOTES
This system call is obviously very machine dependent and very dangerous. This
system call is not considered a permanent part of the system.

ASSEMBLER
(phys = 52)
sys phys; segreg; size; physadr
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PIPE(2)

NAME
pipe — create an interprocess channel

SYNTAX
pipe(fildes)
int fildes[2];

DESCRIPTION
The pipe system call creates an /0 mechanism called a pipe. The file descriptors
returned can be used in read and write operations. When the pipe is written using
the descriptor fildes [1] up to 4096 bytes of data are buffered before the writing
process is suspended. A read using the descriptor fildes [0] will pick up the data.
Writes with a count of 4096 bytes or less are atomic (i.e. indivisible); no other pro-
cess can intersperse data.

It is assumed that after the pipe has been set up, two (or more) cooperating
processes (created by subsequent fork calls) will pass data through the pipe with
read and write calls.

The Shell has a syntax to set up a linear array of processes connected by pipes.

Read calls on an empty pipe (no buffered data) with only one end (all write file
descriptors closed) returns an end-of-file.

SEE ALSO
sh(1), read(2), write(2), fork(2)

DIAGNOSTICS
The function value zero is returned if the pipe was created; —1 if too many files are
already open. A signal (see signal/(2) ) is generated if a write on a pipe with only
one end is attempted.

NOTES
Should more than 4096 bytes be necessary in any pipe among a loop of
processes, deadlock will occur.

ASSEMBLER
(pipe = 42)
sys pipe
(read file descriptor in rO)
(write file descriptor in r1)
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PROFIL(2)

NAME
profil — execution time profile

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

DESCRIPTION
Buff points to an area of memory whose length (in bytes) is given hy bufsiz. After
this call, the user’s program counter (pc) is examined each clock tick (60th or 50th
second depending on local line frequency); offset is subtracted from it, and the

result multiplied by scale . If the resulting number corresponds to a word inside
buff , that word is incremented.

The scale is interpreted as an unsigned, fixed-point fraction with binary point at
the left: 0177777(8) gives a 1-1 mapping of pc’s to words in buff ; 077777(8)
maps each pair of instruction words together. 02(8) maps all instructions onto the
beginning of buff (producing a non-interrupting memory clock).

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

SEE ALSO
prof(1)

ASSEMBLER
(profil = 44)
sys profil; buff; bufsiz; offset; scale
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PTRACE(2)

NAME
ptrace — process trace

SYNTAX
#include <signal.h>

ptrace(request, pid, addr, data)
int *addr;

DESCRIPTION

Ptrace provides a means by which a parent process may control the execution of a
child process, and examine and change its memory image. Its primary use is for
the implementation of breakpoint debugging. There are four arguments whose
interpretation depends on a request argument. Generally, pid is the process ID of
the traced process, which must be a child (no more distant descendant) of the
tracing process. A process being traced behaves normally until it encounters
some signal whether internally generated like ‘illegal instruction’ or externally gen-
erated like ‘interrupt.” See signal (2) for the list. Then the traced process enters a
stopped state and its parent is notified via wait (2) . When the child is in the
stopped state, its memory image can be examined and modified using ptrace . If
desired, another ptrace request can then cause the child either to terminate or to
continue, possibly ignoring the signal.

The value of the request argument determines the precise action of the call:

o This request and (under some circumstances) request 10 are the only
ones used by the child process. It declares that the process is to be
traced by its parent. All the other arguments are ignored. Peculiar results
will ensue if the parent does not expect to trace the child.

1 The word in the child process’s address space at addr is returned. Addr
must be even. The child must be stopped. The input data is ignored.

3 The word of the system’s per-process data area corresponding to addr is
returned. Addr must be even and less than 512. This space contains the
registers and other information about the process; its layout corresponds
to the user structure in the system.

4 The given data is written at the word in the process’s address space
corresponding to addr , which must be even. No useful value is returned.
Attempts to write in pure text fail if another process is executing the same
file.

6 The process’s system data is written, as it is read with request 3. Only a
few locations can be written in this way: the general registers, the floating
point status and registers, and certain bits of the processor status word.

7 The data argument is taken as a signal number and the child’'s execution
continues at location addr as if it had incurred that signal. Normally the
signal number will be either O to indicate that the signal that caused the
stop should be ignored, or that value fetched out of the process’'s image
indicating which signal caused the stop. If addr is (int *)1 then execution
continues from where it stopped.

@ 2-37



PTRACE(Z) System Calls—8560 MUSDU System Reference Manual

The traced process terminates.

9 Execution continues as in request 7; however, as soon as possible after
execution of at least one instruction, execution stops again. The signal
number from the stop is SIGTRAP. On the PDP-11 the T-bit is used and
just one instruction is executed. This is part of the mechanism for imple-
menting breakpoints.

10 if data is non-zero, then subsequent system calls made below addr are
declared illegal and generate a SIGSYS. An addr of 0177777 (on the
PDP-11) effectively disables all system calls. If either data or addr is zero,
then system calls are again handled normally. This allows system calls to
be traced, and is used to simulate trap instructions when emulating DEC
environments. Unlike the other requests, pid can refer to the calling pro-
cess or a traced child. In some emulation schemes, this is the only
request used and there is in fact no child.

As indicated, requests 1 through 9 can be used only when the subject process has
stopped. The wait call is used to determine when a process stops; in such a case
the ‘termination’ status returned by wait has the value 0177 to indicate stoppage
rather than genuine termination.

To forestall possible fraud, ptrace inhibits the set-user-id facility on subsequent
exec (2) calls. If a traced process calls exec , it will stop before executing the first
instruction of the new image showing signal SIGTRAP.

SEE ALSO
wait(2), signal(2), adb(1)

DIAGNOSTICS
The value —1 is returned if request is invalid, pid is not a traceable process, addr is
out of bounds, or data specifies an illegal signal number.

NOTES
The request O call should be able to specify signals which are to be treated nor-
mally and not cause a stop. In this way, for example, programs with simulated
floating point (which use ‘illegal instruction’ signals at a very high rate) could be
efficiently debugged.

ASSEMBLER
(ptrace = 26.)
(data in r0)
sys ptrace; pid; addr; request
(value in r0)
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READ(2)

NAME
read — read from file

SYNTAX
read(fildes, buffer, nbytes)
char *buffer;

DESCRIPTION
A file descriptor is a word returned from a successful open , creat , dup , or pipe
call. Buffer is the location of nbytes contiguous bytes into which the input will be
placed. It is not guaranteed that all nbytes bytes will be read; for example if the
file refers to a typewriter at most one line will be returned. In any event the
number of characters read is returned.

If the returned value is 0, then end-of-file has been reached.

SEE ALSO
open(2), creat(2), dup(2), pipe(2)

DIAGNOSTICS
As mentioned, O is returned when the end of the file has been reached. If the read
was otherwise unsuccessful the return value is —1. Many conditions can generate

an error: physical I/0 errors, bad buffer address, preposterous nbytes , file descrip-
tor not that of an input file.

ASSEMBLER
(read = 3.
(file descriptor in r0)

8ys read; buffer; nbytes
(byte count in r0)
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SETUID(2)

NAME
setuid, setgid — set user and group ID

SYNTAX
setuid(uid)

setgid(gid)

DESCRIPTION
The user ID (group ID) of the current process is set to the argument. Both the
effective and the real ID are set. These calls are only permitted to the super-user
or if the argument is the real ID.

SEE ALSO

getuid(2)
DIAGNOSTICS

Zero is returned if the user (group) ID is set; —1 is returned otherwise.
ASSEMBLER

(setuid = 23)

(user ID in r0)
sys setuid

{setgid = 486.)
(group ID in r0)
sys setgid
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SIGNAL(2)
NAME

signal — catch or ignore signals
SYNTAX

#include < signal.h>

(*signal(sig, func))()
(*func)();

DESCRIPTION
A signal is generated by some abnormal event, initiated either by user at a type-
writer (quit, interrupt), by a program error (bus error, etc.), or by request of another
program (kill). Normally all signals cause termination of the receiving process, but
a signal call allows them either to be ignored or to cause an interrupt to a specified
location. Here is the list of signals with names as in the include file.

SIGHUP 1 hangup
SIGINT 2 interrupt
SIGQUIT 3* quit
SIGILL 4* llegal instruction (not reset when caught)
SIGTRAP 5* trace trap (not reset when caught)
SIGIOT 6* 10T instruction
SIGEMT 7* EMT instruction
SIGFPE 8* floating point exception
SIGKILL 9  kill (cannot be caught or ignored)
SiGBUS 10* bus error
SIGSEGV 11* segmentation violation
SIGSYS 12* bad argument to system call
SIGPIPE 13 write on a pipe or link with no one to read it
SIGALRM 14 alarm clock
SIGTERM 15 software termination signal
16 unassigned

The starred signals in the list above cause a memory image if not caught or
ignored.

If func is SIG_DFL, the default action for signal sig is reinstated; this default is ter-
mination, sometimes with a memory image. If func is SIG_IGN the signal is ignored.
Otherwise when the signal occurs func will be called with the signal number as
argument. A return from the function will continue the process at the point it was
interrupted. Except as indicated, a signal is reset to SIG_DFL after being caught.
Thus if it is desired to catch every such signal, the catching routine must issue
another signal call.

When a caught signal occurs during certain system calls, the call terminates
prematurely. In particular this can occur during a read or write (2) on a siow dev-
ice (like a typewriter; but not a file); and during pause or wait (2) . When such a
signal occurs, the saved user status is arranged in such a way that when return
from the signal-catching takes place, it will appear that the system call returned an
error status. The user’s program may then, if it wishes, re-execute the call.
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The value of signal is the previous (or initial) value of func for the particular signal.

After a fork (2) the child inherits all signals. Exec (2) resets all caught signals to
default action.

SEE ALSO
kill(1), kill(2), ptrace(2)
DIAGNOSTICS
The value (int)—1 is returned if the given signal is out of range.
NOTES
If a repeated signal arrives before the last one can be reset, there is no chance to
catch it.

The type specification of the routine and its func argument are problematical.

ASSEMBLER
(signal = 48)
sys signal; sig; label
(old 1abel in r0)

If label is O, default action is reinstated. If label is odd, the signal is ignored. Any
other even label specifies an address in the process where an interrupt is simu-
lated. An RTI or RTT instruction will return from the interrupt.
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STAT(2)

NAME
stat, fstat — get file status

SYNTAX
#include < sys/types.h>
#include <sys/stath>

stat(name, buf)
char *name;
struct stat *buf;

fstat(fildes, buf)
struct stat *buf;

DESCRIPTION
Stat obtains detailed information about a named file. Fstat obtains the same infor-
mation about an open file known by the file descriptor from a successful open ,
creat ,dup orpipe (2) call.

Name points to a null-terminated string naming a file; buf is the address of a buffer
into which information is placed concerning the file. It is unnecessary to have any
permissions at all with respect to the file, but all directories leading to the file must
be searchable. The layout of the structure pointed to by buf as defined in
<stath> is given below. St mode is encoded according to the ‘#define’ state-
ments.

struct stat

{

dev_t st dev; /* device where the inode lives */
ino_t st.ino; /* inode number*/
unsigned short st_ mode;/* mode */

short st nlink; /* link count */

short st uid; /* set userid */

short st gid; /* set group id */

dev_t st _rdev;/* device where data lives */
off t st_size; /* file size */

time_t st_atime; /* access time */

time_t st_mtime; /* modification time */
time_t st _ctime; /* creation time */
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#define S_IFMT 0170000 /* type of file */

#define S_IFDIR 0040000 /* direct */

#define S_IFCHR 0020000 /* character special */

#define S_IFBLK 0060000 /* block special */

#define S_IFREG 0100000 /* regular */

#define S_ISUID 0004000 /* set user id on execution */

#define S_ISGID 0002000 /* set group id on execution */

#define S_ISVTX 0001000 /* save swapped text even */
/* after use */

#define S_IREAD 0000400 /* read permission, owner */

#define S_IWRITE 0000200 /* write permission, owner */

#define S_IEXEC 0000100 /* execute/search permission, */

/* owner */

The mode bits 0000070 and 0000007 encode group and others permissions (see
chmod (2) ). The defined types, ino_t , off t , time_t , name various width integer
values; dev_t encodes major and minor device numbers; their exact definitions are
in the include file < sys/types.h> (see types (5) .

When fildes is associated with a pipe, fstat reports an ordinary file with restricted
permissions. The size is the number of bytes queued in the pipe.

st_atime is the time that the file was last read. For reasons of efficiency, it is not
set when a directory is searched, although this would be more iogicai. si_miime is
the time the file was last written or created. It is not set by changes of owner,
group, link count, or mode. st ctime is set both by writing and changing the i-

node.
SEE ALSO

Is(1), filsys(5)
DIAGNOSTICS

Zero is returned if a status is available; —1 if the file cannot be found.
ASSEMBLER

(stat = 18)

sys stat; name; buf

(fstat = 28.)

(file descriptor in r0)
sys fstat; buf
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STIME(2)

NAME
stime — set time

SYNTAX
#include < sys/types.h>
#include < sys/timeb.h>
stime(tp)
struct timeb *tp;

DESCRIPTION
Stime sets the system’s idea of the time and date. Time, pointed to by ip , is a
structure defined by <sys/timeb.h> :
struct timeb {

time_t time; /* seconds past the epoch */
unsigned short millitm; /* up to 1000 milliseconds of */
/* more precise interval */
short timezone; /* minutes of time westward */
/* from Greenwich */
short dstflg; /* Daylight savings time flag */

The epoch is 0000 GMT Jan 1, 1970. Dstflg is a flag which is non-zero if daylight
savings time is locally observed at some times during the year. Only the super-
user may use this call.

SEE ALSO
date(1), time(2)
DIAGNOSTICS
Zero is returned if the time was set; —1 if user is not the super-user.

ASSEMBLER
(stime = 25)
sys ftime; tp
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SYNC(2)

NAME

sync — update super-block
SYNTAX

sync()
DESCRIPTION

Sync causes all information in core memory that should be on disk to be written
out. This includes modified super blocks, modified i-nodes, and delayed block 1/0.

It should be used by programs which examine a file system, for example icheck , df,
etc. It is mandatory before a boot.

The writing, although scheduled, is not necessarily complete upon return from sync.

SEE ALSO

sync(1), update(8)
ASSEMBLER

(sync = 36.)

sys sync
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TIME(2)

NAME
time, ftime — get date and time

SYNTAX
long time(0)

long time(tioc)
long *tloc;

#include < sys/types.h>
#include < sys/timeb.h>
ftime(tp)

struct timeb *tp;

DESCRIPTION
Time returns the time since 00:00:00 GMT, Jan. 1, 1970, measured in seconds.

If tloc is nonnull, the return value is also stored in the place to which t/oc points.

The ftime entry fills in a structure pointed to by its argument, as defined by
<sys/timeb.h> :

struct timeb {
time t ttime;
unsigned short millitm;
short timezone;
short dstflag;
¥
struct timebtz{
struct timeb t;/* The old timeb structure */
char tznamel4];/* time zone name */
char tzdaynamel4];/* daylight timezone name */

1

The timeb structure contains the time since the epoch in seconds, up to 1000 mil-
liseconds of more-precise interval, the local timezone (measured in minutes of time
westward from Greenwich), and a flag that, if nonzero, indicates that Daylight Sav-
ing time is locally observed at times during the year. The epoch is 0000 GMT Jan.
1, 1970.

If the pointer argument to ftime is an odd address the timebtz structure is returned.
It is returned to where the odd address points minus one. The timebtz structure
contains the timeb structure plus the standard timezone string, and daylight
timezone string.

SEE ALSO
date(1), stime(2)

ASSEMBLER
(ftime = 35.)
sys ftime; bufptr

(time = 13.; obsolete call)
sys time
(time since 1970 in rO-r1)
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TIMES(2)

NAME
times — get process times

SYNTAX
times(buffer)
struct tbuffer *buffer;

DESCRIPTION
Times returns time-accounting information for the current process and for the ter-
minated child processes of the current process. All times are in 1/HZ seconds,
where HZ= 60 or 50 depending on local line frequency.

After the call, the buffer will appear as follows:

struct tbuffer {
long proc_user_time;
long proc_system_time;
long child_user_time;
long child_system_time;

b

The children times are the sum of the children’s process times and their children’s

times.
SEE ALSO

time(1), time(2)
ASSEMBLER

(times = 43)

sys times; buffer
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UMASK(2)

NAME
umask — set file creation mode mask

SYNTAX
umask(compimode)

DESCRIPTION
Umask sets a mask used whenever a file is created by creat (2) or mknod (2) : the
actual mode (see chmod (2) ) of the newly-created file is the logical and of the
mode given to chmod, creat, or mknod, and the complement of the argument given
to umask. Only the low-order 9 bits of the mask (the protection bits) participate.
In other words, the mask shows the bits to be turned off when files are created.

The previous value of the mask is returned by the call. The value is initially 0 (no
restrictions). The mask is inherited by child processes.

SEE ALSO

creat(2), mknod(2), chmod(2)
ASSEMBLER

(umask = 60)

sys umask; compimode
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UNLINK(2)

NAME
unlink — remove directory entry

SYNTAX
unlink(name)
char *name;

DESCRIPTION
Name points to a null-terminated string. Unlink removes the entry for the file
pointed to by name from its directory. if this eniry was the iast link to the fiie, the
contents of the file are freed and the file is destroyed. If, however, the file was
open in any process, the actual destruction is delayed until it is closed, even
though the directory entry has disappeared.

SEE ALSO
rm(1), link(2)
DIAGNOSTICS

Zero is normally returned; —1 indicates that the file does not exist, that its directory
cannot be written, or that the file contains pure procedure text that is currently in
use. Write permission is not required on the file itself. It is also illegal to unlink a
directory (except for the super-user).

ASSEMBLER
(unlink = 10))
sys unlink; name
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UTIME(2)

NAME
utime — set file times

SYNTAX
#include < sys/types.h>
utimef(file, timep)
char *file;
time_t timep(2];

DESCRIPTION
The utime call uses the ‘accessed’ and ‘updated’ times in that order from the timep
vector to set the corresponding recorded times for file .
The timep vector is a 2 element array of time_t types.
The caller must be the owner of the file or the super-user. The ‘inode-changed’
time of the file is set to the current time.

SEE ALSO

stat (2)

ASSEMBLER
(utime = 30)
sys utime; file; timep
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WAIT(2)

NAME
wait — wait for process to terminate

SYNTAX
wait(status)
int *status;

wait(0)

DESCRIPTION
Wait causes its caller to delay until a signal is received or one of its child
processes terminates. If any child has died since the last wait , return is immedi-
ate; if there are no children, return is immediate with an error indication. The nor-
mal return yields the process ID of the terminated child. In the case of several
children several wait calls are needed to learn of all the deaths.

If (int) status is nonzero, the high byte of the word pointed to receives the low byte
of the argument of exit when the child terminated. The low byte receives the termi-
nation status of the process. See signal (2) for a list of termination statuses (sig-
nals); O status indicates normal termination. A special status (0177) is returned
for a stopped process which has not terminated and can be restarted. See
ptrace (2) . If the 0200 bit of the termination status is set, a memory image of the
process was produced by the system.

If the parent process terminates without waiting on its children, the initialization
process (process ID = 1) inherits the children.
SEE ALSO
exit(2), fork(2), signal(2)
DIAGNOSTICS
Returns —1 if there are no children not previously waited for.
ASSEMBLER
(wait = 7))
sys wait

(process ID in r0)
(status in r1)

The high byte of the status is the low byte of rO in the child at termination.
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WRITE(2)
NAME

write — write on a file
SYNTAX

write(fildes, buffer, nbytes)
char *buffer;

DESCRIPTION

A file descriptor is a word returned from a successful open , creat , dup , or
pipe (2) call.

Buffer is the address of nbytes contiguous bytes which are written on the output
file. The number of characters actually written is returned. It should be regarded
as an error if this is not the same as requested.

Writes which are multiples of 512 characters long and begin on a 512-byte boun-
dary in the file are more efficient than any others.

CEE Al &N
o el Y B N

creat(2), open(2), pipe(2)

DIAGNOSTICS

Returns —1 on error: bad descriptor, buffer address, or count; physical I/0 errors.
ASSEMBLER

(write = 4.)

(file descriptor in rQ)
sys write; buffer; nbytes
(byte count in rO)
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Section 3
Standard Subroutines

INTRODUCTION

The standard subroutines described in this section are a library of programming
tools available to the user. These software development tools are intended to
simplify the task of programming by providing you with a set of standardized,
debugged routines which can be readily incorporated into your programs.

3-1



INTRO(3)

Subroutines—8560 MUSDU System Reference Manual

3-2

INTRO(3)

NAME
intro — introduction to library functions

SYNTAX
#include < stdio.h>

#include <math.h>

DESCRIPTION
This section describes functions that may be found in various libraries, other than
those functions that directly invoke TNIX system primitives, which are described in
section 2. Functions are divided into various libraries distinguished by the section
number at the top of the page:

(3) These functions, together with those of section 2 and those marked (3S),
constitute library /ibc, which is automatically loaded by the C compiler
cc (1) and the Fortran compiler /77 (1). The link editor /d (1) searches this
library under the ‘—Ic’ option. Declarations for some of these functions may
be obtained from include files indicated on the appropriate pages.

(3M) These functions constitute the math library, /ibm. They are automatically
loaded as needed by the Fortran compiler f77 (1). The link editor searches
this library under the ‘—Im’ option. Declarations for these functions may be
obtained from the inciude file <math.h>.

(3S) These functions constitute the ‘standard 1/0 package’, see stdio (3). These
functions are in the library /ibc already mentioned. Deciarations for these
functions may be obtained from the include file < stdio.h>.

(3X) Various specialized libraries have not been given distinctive captions. The
files in which these libraries are found are named on the appropriate pages.

FILES
/lib/libc.a
/lib/libm.a, /usr/lib/libm.a (one or the other)

SEE ALSO
stdio(3), nm(1), 1d(1), cc(1), f77(1), intro(2)

DIAGNOSTICS
Functions in the math library (3M) may return conventional values when the func-
tion is undefined for the given arguments or when the value is not representable.
In these cases the external variable errno (see intro (2)) is set to the value EDOM

or ERANGE. The values of EDOM and ERANGE are defined in the include file
<math.h>.
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ASSEMBLER

In assembly language these functions may be accessed by simulating the C calling
sequence. For example, ecvt (3) might be called this way:

setd

mov  $sign—(sp)
mov  $decpt—(sp)
mov  ndigit—(sp)
movf value—(sp)
jsr pc,_ecvt

add $14.sp
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ABORT(3)

NAME
abort — generate 10T fault

DESCRIPTION
Abort executes the PDP11 IOT instruction. This causes a signal that normally ter-
minates the process with a core dump, which may be used for debugging.

SEE ALSO
adb(1), signal(2), exit(2)

DIAGNOSTICS
Usually ‘IOT trap — core dumped’ from the shell.

3'4 @



Subroutines—8560 MUSDU System Reference Manual

ABS(3)

ABS(3)

NAME
abs — integer absolute value

SYNTAX
abs(i)

DESCRIPTION
Abs returns the absolute value of its integer operand.

SEE ALSO
floor(3) for fabs

NOTES
You get what the hardware gives on the largest negative integer.
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ASSERT(3X)
NAME

assert — program verification
SYNTAX

#include < assert.h>

assert (expression)

DESCRIPTION
Assert is a macro that indicates expression is expected to be true at this point in
the program. It causes an exit (2) with a diagnostic comment on the standard out-
put when expression is false (0). Compiling with the cc (1) option —DNDEBUG
effectively deletes assert from the program.

DIAGNOSTICS

‘Assertion failed: file f line n.” F is the source file and n the source line number of
the assert statement.

Subroutines—8560 MUSDU System Reference Manual
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ATOF/ATOI/ATOL(3)

NAME
atof, atoi, atol — convert ASCIl to numbers

SYNTAX
double atof(nptr)
char *nptr;

atoi(nptr)
char *nptr;

long atol(nptr)
char *nptr;

DESCRIPTION .
These functions convert a string pointed to by nptr to floating, integer, and long
integer representation respectively. The first unrecognized character ends the
string.
Atof recognizes an optional string of tabs and spaces, then an optional sign, then a
string of digits optionally containing a decimal point, then an optional ‘e’ or ‘E’ fol-
lowed by an optionally signed integer.

Atoi and ato/ recognize an optional string of tabs and spaces, then an optional
sign, then a string of digits.

SEE ALSO
scanf(3)

NOTES
There are no provisions for overflow.
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CRYPT/SETKEY/ENCRYPT(3)

NAME
crypt, setkey, encrypt — DES encryption

SYNTAX
char *crypt(key, salt)
char "key, *salt;

setkey(key)
char *key;

encrypt(block, edflag)
char *block;

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

The first argument to crypt is a user's typed password. The second is a 2-
character string chosen from the set [a-zA-Z0-9./]. The salt string is used to per-
turb the DES algorithm in one of 4096 different ways, after which the password is
used as the key to encrypt repeatedly a constant string. The returned value points
to the encrypted password, in the same alphabet as the salt. The first two charac-
ters are the salt itseif.

The other entries provide (rather primitive) access to the actual DES algorithm.
The argument of setkey is a character array of length 64 containing only the char-
acters with numerical value O and 1. If this string is divided into groups of 8, the

low-order bit in each group is ignored, leading to a 56-bit key which is set into the
machine.

The argument to the encrypt entry is likewise a character array of length 64 con-
taining O's and 1's. The argument array is modified in place to a similar array
representing the bits of the argument after having been subjected to the DES algo-
rithm using the key set by setkey. |If edflag is 0, the argument is encrypted; if
non-zero, it is decrypted.

SEE ALSO
passwd(1), passwd(5), login(1), getpass(3)

NOTES
The return value points to static data whose content is overwritten by each call.
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CTIME(3)

NAME
ctime, localtime, gmtime, asctime, timezone — convert date and time to ASCI|

SYNTAX
char *ctime(clock)
long *clock;

#include <time.h>

struct tm *localtime(clock)
long *clock;

struct tm *gmtime(clock)
long *clock;

char *asctime(tm)
struct tm *tm;

char *timezone(zone, dst)

DESCRIPTION
Ctime converts a time pointed to by clock such as returned by time (2) into ASCII
and returns a pointer to a 26-character string in the following form. All the fields
have constant width.

Sun Sep 16 01:03:52 1973\n\0

Localtime and gmtime return pointers to structures containing the broken-down
time. Localtime corrects for the time zone and possible daylight savings time;
gmtime converts directly to GMT, which is the time TNIX uses. Asctime converts a
broken-down time to ASCIl and returns a pointer to a 26-character string.

The structure declaration from the include file is:

struct tm { /* see ctime(3) */

int tm_sec;
int tm_min;
int tm_hour;
int tm_mday;
int tm_mon;
int tm_year;
int tm_wday;
int tm_yday;
int tm_isdst;

b
These quantities give the time on a 24-hour clock, day of month (1-31), month of

year (0-11), day of week (Sunday = 0), year — 1900, day of year (0-365), and a
flag that is nonzero if daylight saving time is in effect.

When local time is called for, the program consults the system to determine the
time zone and whether the standard U.S.A. daylight saving time adjustment is
appropriate. The program knows about the peculiarities of this conversion in 1974
and 1975; if necessary, a table for these years can be extended.
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Timezone returns the name of the time zone associated with its first argument,
which is measured in minutes westward from Greenwich. If the second argument
is 0, the standard name is used, otherwise the Daylight Saving version. If the
required name does not appear in a table built into the routine, the difference from
GMT is produced; e.g. in Afghanistan timezone(—(60*4+30), 0) is appropriate
because it is 4:30 ahead of GMT and the string GMT+ 4:30 is produced.
SEE ALSO
time(2)

NOTES
The return values point to static data whose content is overwritten by each call.
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CTYPE(3)

NAME
isalpha, isupper, islower, isdigit, isalnum, isspace, ispunct, isprint, iscntrl, isascii —
character classification

SYNTAX
#include <ctype.h>

isalpha(c)

DESCRIPTION
These macros classify ASCll-coded integer values by table lookup. Each is a
predicate returning nonzero for true, zero for false. Isascii is defined on all integer
values; the rest are defined only where isascii is true and on the single non-ASCI|
value EOF (see stdio (3)).

isalpha

c is a letter

Vi S el

isupper
c is an upper case letter

islower
¢ is a lower case letter

isdigit c is a digit

isalnum
¢ is an alphanumeric character

isspace
c is a space, tab, carriage return, newline, or formfeed

ispunct
c is a punctuation.character (neither control nor alphanumeric)

isprint ¢ is a printing character, code 040(8) (space) through 0176 (tilde)
iscntrl ¢ is a delete character (0177) or ordinary control character (less than 040).

isascii c is an ASCII character, code less than 0200

SEE ALSO
ascii(7)
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DBM(3X)

NAME
dbminit, fetch, store, delete, firstkey, nextkey — data base subroutines

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

dbminit(file) char *file;

datum fetch(key) datum key;
store(kay, content) datum key, content;
delete(key) datum key;

datum firstkey();

datum nextkey(key); datum key;

DESCRIPTION
These functions maintain key/content pairs in a data base. The functions will han-
dle very large (a billion blocks) databases and will access a keyed item in one or
two filesystem accesses. The functions are obtained with the loader option
—idbm .

Keys and contents are described by the datum typedef. A datum specifies a
string of dsize bytes pointed to by dptr. Arbitrary binary data, as welii as normai
ASCII strings, are allowed. The data base is stored in two files. One file is a direc-
tory containing a bit map and has ‘dir’ as its suffix. The second file contains all
data and has ‘.pag’ as its suffix.

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

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

for(key=firstkey(); key.dptr!=NULL; key=nextkey(key))

DIAGNOSTICS
All functions that return an int indicate errors with negative values. A zero return
indicates ok. Routines that return a datum indicate errors with a null (0) dptr.
NOTES
The ‘.pag’ file will contain holes so that its apparent size is about four times its
actual content. Older TNIX systems may create real file blocks for these holes

when touched. These files cannot be copied by normal means (cp, cat, tp, tar, ar)
without filling in the holes.

Dptr pointers returned by these subroutines point into static storage that is
changed by subsequent calls.
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The sum of the sizes of a key/content pair must not exceed the internal block size
(currently 512 bytes). Moreover all key/content pairs that hash together must fit
on a single block. Store will return an error in the event that a disk block fills with
inseparabie data.

Delete does not physically reclaim file space, although it does make it available for
reuse.

The order of keys presented by firstkey and nextkey depends on a hashing func-
tion, not on anything interesting.
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ECVT/FCVT/GCVT(3)
NAME

ecvt, fevt, gevt — output conversion
SYNTAX

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

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

int ndigit, *decpt, *sign;

char *gcvt(value, ndigit, buf)

double value;
char *buf;

DESCRIPTION
Ecvt converts the value to a null-terminated string of ndigit ASCIlI digits and
returns a pointer thereto. The position of the decimal point relative to the begin-
ning of the string is stored indirectly through decpt (negative means to the left of
the returned digits). If the sign of the result is negative, the word pointed to by
sign is non-zero, otherwise it is zero. The low-order digit is rounded.

Fevt is identicai to ecvt, except that the correct digit has been rounded for Fortran
F-format output of the number of digits specified by ndigits .

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

SEE ALSO
printf(3)

NOTES
The return values point to static data whose content is overwritten by each call.
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END/ETEXT/EDATA(3)
NAME

end, etext, edata — last locations in program
SYNTAX

extern end;

extern etext;
extern edata;

DESCRIPTION
These names refer neither to routines nor to locations with interesting contents.
The address of etext is the first address above the program text, edata above the
initialized data region, and end above the uninitialized data region.

When execution begins, the program break coincides with end, but many functions
reset the program break, among them the routines of brk (2), malloc (3), standard
input/output ( stdio (3)), the profile ( —p ) option of cc (1), etc. The current value
of the program break is reliably returned by ‘sbrk(0)’, see brk (2).

SEE ALSO
brk(2), malloc(3)
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EXP/LOG/LOG10/POW/SQRT(3M)

NAME

exp, iog, log10, pow, sqri — exponential, iogarithm, power, square root

SYNTAX

#include < math.h>

double exp(x)
doubile x;

double log(x)
double x;

double log10(x)
double x;

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

double sqgrt(x)
double x;

DESCRIPTION

Exp returns the exponential function of x.
Log returns the natural logarithm of x ; log 70 returns the base 10 logarithm.
Pow returns x”.

Sqrt returns the square root of x.

SEE ALSO

hypot(3), sinh(3), intro(2)

DIAGNOSTICS

Exp and pow return a huge value when the correct value would overflow; errno is
set to ERANGE. Pow returns O and sets errno to EDOM when the second argument
is negative and non-integral and when both arguments are 0.

Log returns O when x is zero or negative; errno is set to EDOM.

Sqrt returns O when x is negative; errno is set to EDOM.
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FCLOSE(3S)

NAME
fclose, fflush — close or flush a stream

SYNTAX
#include < stdio.h>

fclose(stream)
FILE *stream;

fflush(stream)
FILE *stream;

DESCRIPTION
Fclose causes any buffers for the named stream to be emptied, and the file to be
closed. Buffers allocated by the standard input/output system are freed.

Fclose is performed automatically upon calling exit (2).

Fflush causes any buffered data for the named output stream to be written to that
file. The stream remains open.

SEE ALSO
close(2), fopen(3), setbuf(3)

DIAGNOSTICS

These routines return EOF if stream is not associated with an output file, or if buf-
fered data cannot be transferred to that file.
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FERROR/FEOF/CLEARERR/FILENO(3S)

NAME

feof, ferror, clearerr, fileno — stream status inquiries
SYNTAX

#include < stdio.h>

feof(stream)
FILE *stream;

ferror(stream)
FILE *stream

clearerr(stream)
FILE *stream

fileno(stream)
FILE *stream;

DESCRIPTION

Feof returns non-zero when end of file is read on the named input stream, other-
wise zero.

Ferror returns non-zero when an error has occurred reading or writing the named
stream, otherwise zero. Unless cleared by clearerr, the error indication lasts until
the siream is ciosed.

Cirerr resets the error indication on the named stream.
Fileno returns the integer file descriptor associated with the stream, see open (2).

These functions are implemented as macros; they cannot be redeclared.

SEE ALSO
fopen(3), open(2)
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FLOOR(3M)

NAME

fabs, floor, ceil — absolute value, floor, ceiling functions
SYNTAX

#include <math.h>

double floor(x)
double x;

double ceil(x)
double x;

double fabs(x)
double(x);

DESCRIPTION
Fabs returns the absolute value| x |

Floor returns the largest integer not greater than x .

Ceil returns the smallest integer not less than x .

SEE ALSO
abs(3)
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FOPEN/FREOPEN/FDOPEN(3S)

NAME
fopen, freopen, fdopen — open a stream

SYNTAX
#include < stdio.h>

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

FILE *freopen(filename, type, stream)
char *filename, *type;
FILE *stream;

FILE *fdopen(fildes, type)
char *type;
DESCRIPTION

Fopen opens the file named by filename and associates a stream with it. Fopen
returns a pointer to be used to identify the stream in subsequent operations.

Type is a character string having one of the following values:

r open for reading
w create for writing
a append: open for writing at end of file, or create for writing

if a + sign is included in the type string after the type identifier, then the stream
will be opened for reading and writing (i.e. mode 2; see open(2)).

Freopen substitutes the named file in place of the open stream . It returns the ori-
ginal value of stream . The original stream is closed.

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

Fdopen associates a stream with a file descriptor obtained from open, dup, creat,
or pipe (2). The type of the stream must agree with the mode of the open file.

SEE ALSO

open(2), fclose(3)
DIAGNOSTICS

Fopen and freopen return the pointer NULL if filename cannot be accessed.
NOTES

Fdopen is not portable to systems other than TNIX. Types a+ r+ and w+ may not
be portable. Use with cars.
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FREAD/FWRITE(3S)
NAME

fread, fwrite — buffered binary input/output
SYNTAX

#include < stdio.h>

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

twrite(ptr, sizeof(*ptr), nitems, stream)
FILE *stream;

DESCRIPTION
Fread reads, into a block beginning at ptr, nitems of data of the type of *ptr from
the named input stream . It returns the number of items actually read.
Fwrite appends at most nitems of data of the type of *ptr beginning at ptr to the
named output stream . It returns the number of items actually written.
SEE ALSO
read(2), write(2), fopen(3), getc(3), putc(3), gets(3), puts(3), printf(3), scanf(3)
DIAGNOSTICS
Fread and fwrite return 0 upon end of file or error.
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FREXP/LDEXP/MODF(3)
NAME .
frexp, ldexp, modf — split into mantissa and exponent
SYNTAX
double frexp(value, eptr)
double value;
int *eptr;

double Idexp(value, exp)
doubls valus;

double modf(value, iptr)
double value, *iptr;

DESCRIPTION

Frexp returns the mantissa of a double value as a double quantity, x, of magnitude

less than 1 and stores an integer n such that value = x *2** n indirectly through
eptr.

Ldexp returns the quantity value *2** exp.

Modf returns the positive fractional part of value and stores the integer part
indirectly through iptr.
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FSEEK/FTELL/REWIND(3S)

NAME

fseek, ftell, rewind — reposition a stream
SYNTAX

#include <stdio.h>

fseek(stream, offset, ptrname)

FILE *stream;
long offset;

long ftell(stream)
FILE *stream;

rewind(stream)

DESCRIPTION

Fseek sets the position of the next input or output operation on the stream. The
new position is at the signed distance offset bytes from the beginning, the current

position, or the end of the file, according as ptrname has the value 0,1, or 2.

Fseek undoes any effects of ungetc (3).

Ftell returns the current value of the offset relative to the beginning of the file
associated with the named stream . It is measured in bytes on TNIX; on some

other systems it is a magic cookie, and the only foolproof way to obtain an offset
for fseek .

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

SEE ALSO
Iseek(2), fopen(3)

DIAGNOSTICS
Fseek returns —1 for improper seeks.
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GETC/GETCHAR/FGETC/GETW(3S)

NAME

getc, getchar, fgetc, getw — get character or word from stream
SYNTAX

#include < stdio.h>

int getc(stream)
FILE *stream;

int getchar()

int fgetc(stream)
FILE *stream;

int getw(stream)
FILE *stream;
DESCRIPTION
Getc returns the next character from the named input stream .
Getchar() is identical to getc(stdin) .

Fgetc behaves like getc, but is a genuine function, not a macro; it may be used to
save object text.

Getw returns the next word from the named input siream . it returns the constant
EOF upon end of file or error, but since that is a good integer value, feof and fer-
ror (3) should be used to check the success of getw. Getw assumes no special
alignment in the file.

SEE ALSO
fopen(3), putc(3), gets(3), scanf(3), fread(3), ungetc(3)

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

A stop with message, ‘Reading bad file’, means an attempt has been made to read
from a stream that has not been opened for reading by fopen .
NOTES

Because it is implemented as a macro, getc treats a stream argument with side
effects incorrectly. In particular, ‘getc(*f+ +);’ doesn’t work sensibly.
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GETENV(3)

NAME
getenv — value for environment name

SYNTAX
char *getenv(name)
char *name;
DESCRIPTION
Getenv searches the environment list (see environ (5)) for a string of the form
name = value and returns value if such a string is present, otherwise O (NULL).

SEE ALSO
environ(5), exec(2)
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GETGRENT(3)

NAME

getgrent, getgrgid, getgrnam, setgrent, endgrent — get group file entry

SYNTAX

#include <grp.h>

struct group *getgrent();

struct group *getgrgid(gid) int gid;

struct group "getgrnam{name) char *name;
int setgrent();

int endgrent();

DESCRIPTION

Getgrent, getgrgid and getgrnam each return pointers to an object with the follow-
ing structure containing the broken-out fields of a line in the group file.

struct group { /* see getgrent(3) */
char  *gr_name;
char *gr_passwd;
int gr_gid;
char *"gr_mem;

|||||||

b
The members of this structure are:

gr_name
The name of the group.
gr_passwd
The encrypted password of the group.
gr_gid The numerical group-ID.
gr_mem
Null-terminated vector of pointers to the individual member names.

Getgrent simply reads the next line while getgrgid and getgrnam search until a
matching gid or name is found (or until EOF is encountered). Each routine picks

up where the others leave off so successive calis may be used to search the entire
file.

A call to setgrent has the effect of rewinding the group file to allow repeated

searches. Endgrent may be called to close the group file when processing is com-
plete.

FILES

/etc/group

SEE ALSO

getlogin(3), getpwent(3), group(5)

DIAGNOSTICS

A null pointer (0) is returned on EOF or error.

NOTES

All information is contained in a static area so it must be copied if it is to be saved.
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GETLOGIN(3)
NAME

getlogin — get login name
SYNTAX

char *getlogin();
DESCRIPTION

Getlogin returns a pointer to the login name as found in /etc/utmp . It may be used
in conjunction with getpwnam to locate the correct password file entry when the
same userid is shared by several login names.

If getiogin is called within a process that is not attached to a typewriter, it returns
NULL. The correct procedure for determining the login name is to first call getio-
gin and if it fails, to call getpwuid .

FILES
/etc/utmp

SEE ALSO
getpwent(3), getgrent(3), utmp(5)

DIAGNOSTICS
Returns NULL (0) if name not found.

NOTES
The return values point to static data whose content is overwritten by each call.
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GETPASS(3)
NAME

getpass — read a password
SYNTAX

char *getpass(prompt)
char *prompt;

DESCRIPTION
Getpass reads a password from the file /dev/tty, or if that cannot be opened, from
the standard input, after prompting with the null-terminated string prompt and disa-
bling echoing. A pointer is returned to a null-terminated string of at most 8 charac-
ters.

FILES
/dev/tty

SEE ALSO
crypt(3)

NOTES
The return value points to static data whose content is overwritten by each call.
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GETPW(3)

NAME

getpw — get name from UID
SYNTAX

getpw(uid, buf)

char *buf;

DESCRIPTION
Getpw searches the password file for the (numerical) uid, and fills in buf with the
corresponding line; it returns non-zero if uid could not be found. The line is null-
terminated.

FILES
/etc/passwd

SEE ALSO
getpwent(3), passwd(5)

DIAGNOSTICS
Non-zero return on error.
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GETPWENT(3)

NAME
getpwent, getpwuid, getpwnam, setpwent, endpwent — get password file entry

SYNTAX
#include < pwd.h>

struct passwd *getpwent();

struct passwd *getpwuid(uid) int uid;

struct passwd *getpwnami{name) char *name;
int setpwent();

int endpwent();

DESCRIPTION
Getpwent, getpwuid and getpwnam each return a pointer to an object with the fol-
lowing structure containing the broken-out fields of a line in the password file.

struct passwd { /* see getpwent(3) */
char  *pw_name;
char *pw_passwd;

int pw_uid;
int pw_gid;
int pw_quota;

char *pw_comment;
char  *pw_gecos;
char  *pw_dir;

char  *pw_shell;

};

The fields pw_quota and pw_comment are unused; the others have meanings
described in passwd (5).

Getpwent reads the next line (opening the file if necessary); setpwent rewinds the
file; endpwent closes it.

Getpwuid and getpwnam search from the beginning until a matching uid or name
is found (or until EOF is encountered).

FILES
/etc/passwd

SEE ALSO
getlogin(3), getgrent(3), passwd(5)

DIAGNOSTICS
Null pointer (0) returned on EOF or error.

NOTES
All information is contained in a static area so it must be copied if it is to be saved.
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GETS/FGETS(3S)
NAME

gets, fgets — get a string from a stream
SYNTAX

#include < stdio.h>

char *gets(s)
char *s;

char *fgets(s, n, stream)

char *s;

FILE *stream;
DESCRIPTION

Gets reads a string into s from the standard input stream stdin. The string is ter-
minated by a newline character, which is replaced in s by a null character. Gets
returns its argument.

"
Fgels reads n —17 characters, or up to a newline ch

from the stream into the string s. The last characte
null character. Fgets returns its first argument.

SEE ALSO
puts(3), getc(3), scanf(3), fread(3), ferror(3)
DIAGNOSTICS
Gets and fgets return the constant pointer NULL upon end of file or error.

NOTES
Gets deletes a newline, fgets keeps it, all in the name of backward compatibility.
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HYPOT/CABS(3M)
NAME

hypot, cabs — euclidean distance
SYNTAX

#include < math.h>

double hypot(x, y)
double x, y;

double cabs(z)
struct { double x, y;} z;

DESCRIPTION
Hypot and cabs return
15n  sqrt(x*x + y*y),

taking precautions against unwarranted overflows.

SEE ALSO
exp(3) for sqrt
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JO/J1/JN/Y0/Y1/YN(3M)

NAME
j0, i1, in, y0, y1, yn — bessel functions

SYNTAX
#include <math.h>

double jO(x)
double x;

double j1(x)
double x;

doubile jn(n, x);
double x;

double yO(x)
double x;

double y1(x)
double x;

double yn(n, x)
double x;

DESCRIPTION
These functions calculate Bessel functions of the first and second kinds for real
arguments and integer orders.

DIAGNOSTICS

Negative arguments cause y0, y7, and yn to return a huge negative value and set
errno to EDOM.
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L3TOL/LTOLS3(3)

NAME

i3tol, itoi3 — convert between 3-byte integers and long integers

SYNTAX

13tol(Ip, cp, n)
long *lp;
char *cp;
Itol3(cp, Ip, n)
char *cp;
long *ip;

DESCRIPTION

L3tol converts a list of n three-byte integers packed into a character string pointed
to by cp into a list of long integers pointed to by Ip .

Lto/3 performs the reverse conversion from long integers (/p) to three-byte
integers ( cp ).

These functions are useful for file-system maintenance; disk addresses are three
bytes long.

SEE ALSO

filsys(5)
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MALLOC/FREE/REALLOC/CALLOC(3)

NAME
malloc, free, realloc, calloc — main memory allocator

SYNTAX
char *malloc(size)
unsigned size;

free(ptr)
char *ptr;

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

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

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

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

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

Malloc allocates the first big enough contiguous reach of free space found in a cir-
cular search from the last block allocated or freed, coalescing adjacent free blocks
as it searches. It calls sbrk (see break (2)) to get more memory from the system
when there is no suitable space already free.

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

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

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

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

DIAGNOSTICS
Malloc, realloc and calloc return a null pointer (0) if there is no available memory
or if the arena has been detectably corrupted by storing outside the bounds of a
block. Malloc may be recompiled to check the arena very stringently on every
transaction; see the source code.

NOTES
When realloc returns 0, the block pointed to by ptr may be destroyed.
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MKTEMP(3)
NAME

mktemp — make a unique file name
SYNTAX

char *mktemp(tempilate)
char *template;

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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MONITOR(3)
NAME

monitor — prepare execution profile
SYNTAX

monitor(lowpc, highpc, buffer, bufsize, nfunc)
int (*lowpc)(), (*highpc)();
short buffer[ ];

DESCRIPTION
An executable program created by ‘cc —p’ automatically includes calls for monitor
with default parameters; monitor needn’t be called explicitly 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 pro-
gram 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 beslow highpc. At most
nfunc call counts can be kept; only calls of functions compiled with the profiling
option —p of cc (1) are recorded. For the results to be significant, especially where
there are small, heavily used routines, it is suggested that the buffer be no more
than a few times smaller than the range of locations sampled.

To profile the entire program, it is sufficient to use

extern etext();

;\:lonitor((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 (1) can be used to examine the results.

FILES
mon.out

SEE ALSO
prof(1), profil(2), cc(1)
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MP(3X)

NAME
itom, madd, msub, muit, mdiv, min, mout, pow, gcd, rpow — muitiple precision
integer arithmetic

SYNTAX
typedef struct { int len; short *val; } mint;

madd(a, b,c) msub(a,b,c) mulit(a,b,c) mdiv(a,b,q,r min(a) mout(a)
pow(a, b, m, c) gcd(a, b, c) rpow(a, b, c) msqrt(a, b, r) mint *a, *b, *c, *m, *q, *r;

sdiv(a, n, q, r) mint *a, *q; short *r;
mint *itom(n)

DESCRIPTION
These routines perform arithmetic on integers of arbitrary length. The integers are
stored using the defined type mint. Pointers to a mint should be initialized using
the function itom, which sets the initial value to n. After that space is managed
automatically by the routines.

madd , msub , mult, assign to their third arguments the sum, difference, and pro-
duct, respectively, of their first two arguments. mdiv assigns the quotient and
remainder, respectively, to its third and fourth arguments. sdiv is like mdiv except
that the divisor is an ordinary integer. msqrt produces the square root and
remainder of its first argument. rpow calculates a raised to the power b, while
pow calculates this reduced modulo m. min and mout do decimal input and out-
put.

The functions are obtained with the loader option -imp .

DIAGNOSTICS
lllegal operations and running out of memory produce messages and core images.
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NLIST(3)
NAME

nlist — get entries from name list
SYNTAX

#include <a.outh>
nlist(filename, ni)

char *filename;
struct nlistnl{ J];

DESCRIPTION
Niist 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 contain-
ing names, types and values. The list is 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.

~ tha aus ~ L
Y UiIT Oyo < R 1
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 O if the file cannot be found or if it is not a valid namelist.

This subroutine is useful for examinin

Jesmi
€ /Uunix .
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PERROR(3)

NAME
perror, sys_errlist, sys_nerr — system error messages

SYNTAX
perror(s)
char *s;

int sys_nerr;
char *sys_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 non-erroneous 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 mes-
sage 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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PKOPEN(3)

NAME
pkopen, pkclose, pkread, pkwrite, pkfail — packet driver simulator

SYNTAX
char *pkopen(fd)

pkclose(ptr)
char *ptr;

pkread(ptr, buffer, count)
char *ptr, *buffer;

pkwrite(ptr, buffer, count)
char *ptr, *buffer;

pkfail()

DESCRIPTION
These routines are a user-level implementation of the full-duplex end-to-end com-
munication protocoi described in pk (4). if fd is a file descriptor open for reading
and writing, pkopen carries out the initial synchronization and returns an identify-
ing pointer. The pointer is used as the first parameter to pkread, pkwrite, and
pkclose.

Pkread, pkwrite and pkclose behave analogously to read, write and close (2). How-
ever, a write of zero bytes is meaningful and will produce a corresponding read of
zero bytes.

SEE ALSO
pk(4), pkon(2)
DIAGNOSTICS

Pkfail is called upon persistent breakdown of communication. Pkfail must be sup-
plied by the user.

Pkopen returns a null (0) pointer if packet protocol can not be established.

Pkread returns —1 on end of file, 0 in correspondence with a O-length write.

NOTES
This simulation of pk (4) leaves something to be desired in needing special read
and write routines, and in not being inheritable across calls of exec (2). Its prime
use is on systems that lack pk.
These functions use alarm (2); simultaneous use of alarm for other puposes may
cause trouble.
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PLOT(3X)

NAME
piot: openpl et ai. — graphics interface

SYNTAX
openpl()

erase( )

label(s) char s[];

line(x1, y1, x2, y2)

circle(x, y, r)

arc(x, y, x0, y0, x1, y1)

move(x, y)

cont(x, y)

point(x, y)

linemod(s) char s[ ];

space(x0, yO, x1, y1)

closepi{ )
DESCRIPTION

These subroutines generate graphic output in a relatively device-independent

manner. See plot (5) for a description of their effect. Openp/ must be used before
any of the others to open the device for writing. Closep/ flushes the output.

String arguments to /abel and /linemod are null-terminated, and do not contain new-
lines.

Various flavors of these functions exist for different output devices. They are
obtained by the following /d (1) options:

~|Iplot device-independent graphics stream on standard output for plot (1) filters
—1300 GSI 300 terminal
—1300s
GSI 300S terminal
—1450 DASI 450 terminal
—-14014
Tektronix 4014 terminal

SEE ALSO
plot(5), plot(1), graph(1)
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POPEN/PCLOSE(3S)
NAME

popen, pclose — initiate 1/0 to/from a process
SYNTAX

#include < stdio.h>

FILE *popen(command, type)
char *command, *type;

pclose(stream)
FILE *stream;

DESCRIPTION
The arguments to popen are pointers to null-terminated strings containing respec-
tively a shell command line and an I/0 mode, either "r' for reading or "w" for writ-
ing. It creates a pipe between the calling process and the command to be exe-
cuted. 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 associ-
ated process to terminate and returns the exit status of the command.

Because open files are shared, a type "r' command may be used 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.

NOTES

Buffered reading before opening an input filter may leave the standard input of that
filter mispositioned. Similar problems with an output filter may be forestalied by
careful buffer flushing, e.g. with fflush, see fclose (3).
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PRINTF/FPRINT/SPRINTF(3S)

NAME
printf, fprintf, sprintf — formatted output conversion

SYNTAX
#include < stdio.h>

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

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

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

DESCRIPTION
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 tvpes of objects: pnlain characters, which are simply conied to the out-
put stream, and conversion specifications, each of which causes conversion and
printing of the next successive arg printf.

Each conversion specification is introduced by the character % . Following the % ,
there may be

- an optional minus sign ‘~’ which specifies /eft adjustment of the converted
value in the indicated field;

- an optional digit string specifying a field width, if the converted value has
fewer characters than the field width it will be blank-padded on the left (or
right, if the left-adjustment indicator 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 ‘.
next digit string;

which serves to separate the field width from the

- 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 max-
imum number of characters to be printed from a string;

- the character | specifying that a foliowing d, 0, x, or u corresponds to a
long integer arg. (A capitalized conversion code accomplishes the same
thing.)

- a character which indicates the type of conversion to be applied.

A field width or precision may be ‘*’ instead of a digit string. In this case an
integer arg supplies the field width or precision.
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The conversion characters and their meanings are

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

f The float or double arg is converted 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 is 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
is 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 f, or in style e , which-
ever 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 is reached; however if the precision
is O or missing all characters up to a null are printed.

u The unsigned integer arg is converted to decimal and printed (the result
will be in the range 0 to 65535).
% Print a ‘%’; no argument is converted.

In no case does a non-existent or small field width cause truncation of a field; pad-
ding takes place only if the specified field width exceeds the actual width. Char-
acters 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, %s %d, %02d:%02d", weekday, month, day, hour, min);
To print = to 5 decimals:
printf("pi = %.5f", 4*atan(1.0));

SEE ALSO
putc(3), scanf(3), ecvt(3)

NOTES
Very wide fields (> 128 characters) fail.
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PUTC/PUTCHAR/FPUTC/PUTW(3S)

NAME
putc, putchar, fputc, putw — put character or word on a stream

SYNTAX
#include < stdio.h>

int putc(c, stream)
char ¢;
FILE *stream;

putchar(c)

fputc(c, stream)
FILE *stream;

putw(w, stream)
FILE *stream;
DESCRIPTION

Putc appends the character ¢ to the named output siream . 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) 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 output does not
refer to a terminal; this default may be changed by setbuf (3). The standard
stream stderr is by default unbuffered unconditionally, but use of freopen (see
fopen (3)) will cause it to become buffered; 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 charac-
ters 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 EOF upon error. Since this is a good integer,
ferror (3) should be used to detect putw errors.

NOTES
Because it is implemented as a macro, putc treats a stream argument with side ef-
fects improperly. In particular ‘putc(c, *f+ +);’ doesn’t work sensibly.
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PUTS/FPUTS(3S)

NAME

puts, fputs — put a string on a stream
SYNTAX

#include < stdio.h>

puts(s)
char *s;

fputs(s, stream)
char *s;
FILE *stream;
DESCRIPTION
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) for fwrite

NOTES
Puts appends a newline, fputs does not, all in the name of backward compatibility.
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QSORT(3)

NAME
qgsort — quicker sort

SYNTAX
qsort(base, nel, width, compar)
char *base;
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.

SEE ALSO
sort(1)
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RAND(3)

NAME
rand, srand — random number generator

SYNTAX
srand(seed)
int seed;
rand( )

DESCRIPTION
Rand uses a multiplicative congruential random number generator with period 2’2
to return successive pseudo-random numbers in the range from O to 2'%1.

The generator is reinitialized by calling srand with 1 as argument. It can be set to
a random starting point by calling srand with whatever you like as argument.
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SCANF/FSCANF/SSCANF(3S)

NAME
scanf, fscanf, sscanf — formatted input conversion

SYNTAX
#include < stdio.h>

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

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

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

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, and stores the results in its argu-
ments. Each expects as arguments a control string format, described below, and a
set of pointer arguments indicating where the converted input should be stored.

The control string usually contains conversion specifications, which are used to
direct interpretation of input sequences. The control string 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 optional as-
signment suppressing character *, an optional numerical maximum field
width, and a conversion character.

A conversion specification directs the conversion of the next input field; the result
is placed in the variable pointed to by the corresponding argument, uniess assign-
ment suppression was indicated by *. An input field is defined as a string of
non-space 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 restricted type. The following
conversion characters are legal:

% a single ‘%’ is expected in the input at this point; no assignment is done.

d a decimal integer is expected; the corresponding argument should be an in-
teger pointer.

0o an octal integer is expected; the corresponding argument should be a in-
teger pointer.

X a hexadecimal integer is expected; the corresponding argument should be
an integer pointer.
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SCANF/FSCANF/SSCANF(3S)

e

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 ter-
minated 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 non-space character, try ‘%1s’. If a field width is given, the
corresponding argument should refer to a character array, and the indicated
number of characters is read.

a floating point number is expected; the next field is converted accordingly
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 joilowed by a set of characters and a right bracket; the characters
between the brackets define a set of characters making 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 char-
acter which is in the remaining set of characters between the brackets.
The corresponding argument must point to a character array.

The conversion characters d, o and x may be capitalized or preceeded by | to in-
dicate that a pointer to long rather than to int is in the argument list. Similarly, the
conversion characters e or f may be capitalized or preceded by | to indicate a
pointer to double rather than to float . The conversion characters d , 0 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 assigned input
items. This can be used to decide how many input items were found. The con-
stant EOF is returned upon end of input; note that this is different from O, which
means that no conversion was done; if conversion was intended, it was frustrated
by an inappropriate character in the input.

For example, the call

10

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

with the input line

25 5432E-1 thompson

will assign to i the value 25, x the value 5.432, and name will contain ‘thomp-
son\0’. Or,

int i; float x; char name[50];
scanf("%2d%f%*d%[1234567890]", &i, &x, name);
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with input
56789 0123 56a72

will assign 56 to i, 789.0 to x, skip ‘0123, and place the string ‘66\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.

NOTES
The success of literal matches and suppressed assignments is not directly deter-
minable.
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SETBUF(3S)
NAME

setbuf — assign buffering to a stream
SYNTAX

#include < stdio.h>

setbuf(stream, buf)
FILE *stream;
char *buf;

DESCRIPTION
Setbuf is used after a stream has been opened but before it is read or written. It
causes the character array buf to be used instead of an automatically allocated

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

A manifest constant BUFSIZ tells how big an array is needed:

[(¢]

har buf[BUFSIZ];

A buffer is normally obtained from malioc (3) upon the first
getc or putc (3) on the file, except that output streams direct-
ed to terminals, and the standard error stream stderr are nor-
mally not buffered.
SEE ALSO
fopen(3), getc(3), putc(3), malloc(3)
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SETJMP/LONGJMP(3)

NAME

seijmp, longjmp — non-iocai goto
SYNTAX

#include <setjmp.h>

setjmp(env)
jmp_buf env;

longjmp(env, val)
jmp_buf env;

DESCRIPTION
These routines are useful for dealing with errors and interrupts encountered in a
low-level subroutine of a program.

Setimp saves its stack environment in env for later use by longjmp. It returns
value O.

Longjmp restores the environment saved by the last call of setjimp . It then returns
in such a way that execution continues as if the call of setjmp had just returned
the value val to the function that invoked setjmp, which must not itself have re-
turned in the interim. All accessible data have values as of the time longjmp was
called.

SEE ALSO
signal(2)
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SIN/COS/TAN/ASIN/ACOS/ATAN/ATAN2(3M)

NAME
sin, cos, tan, asin, acos, atan, atan2 — trigonometric functions

SYNTAX
#include < math.h>

double sin(x)
double x;

double cos(x)
double x;

double asin(x)
double x;

double acos(x)
double x;

double atan(x)
double x;

double atan2(x, y)
double x, y;

DESCRIPTION
Sin, cos and tan return trigonometric functions of radian arguments. The magni-
tude of the argument should be checked by the caller to make sure the result is
meaningful.

Asin returns the arc sin in the range —=/2 to = /2.
Acos returns the arc cosine in the range O to =.
Atan returns the arc tangent of x in the range —=/2 to = /2.

Atan2 returns the arc tangent of x/y in the range —m to .

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

NOTES
The value of tan for arguments greater than about 2**31 is garbage.
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SINH/COSH/TANH(3M)

NAME
sinh, cosh, tanh — hyperboiic functions

SYNTAX
#include < math.h>

double sinh(x)
double x;

double cosh(x)
double x;

double tanh{x)
double x;
DESCRIPTION
These functions compute the designated hyperbolic functions for real arguments.

DIAGNOSTICS

Sinh and cosh return a huge value of appropriate sign when the correct value
would overflow.
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SLEEP(3)

NAME
sleep — suspend execution for interval

SYNTAX
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 1-second in-
tervals, and an arbitrary amount longer because of other 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 restored. 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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STDIO(3S)

NAME
stdio — standard buffered input/output package

SYNTAX
#include <stdio.h>

FILE *stdin;
FILE *stdout;
FILE *stderr;

DESCRIPTION
The functions described in Sections 3S 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, printf, fprintf, fwrite
all use getc and putc; they can be freely intermixed.

A file with associated buffering is called a stream, and is declared to be a pointer
to a defined type FILE. Fopen (3) creates certain descriptive 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 inciude 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 func-
tions 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 men-
tioned in sections labeled 3S are declared in the include file and need no further
declaration. The constants, and the following ‘functions’ are implemented as mac-
ros; redeclaration of these names is perilous: getc, getchar, putc, putchar, feof, fer-
ror, 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 in-
itialized with fopen, input (output) has been attempted on an output (input) stream,
or a FILE pointer designates corrupt or otherwise unintelligible FILE data.
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STRING(3)

NAME
strcat, strncat, strcmp, strncmp, strcpy, strncpy, strlen, index, rindex — string opera-
tions

SYNTAX
char *strcat(s1, 82)
char *s1, *s2;

char *strncat(si, 82, n)
char *s1, *s2;

strcmp(s1, 82)
char *s1, *s82;

strncmp(s1, 82, n)
char *s1, *s2;

char *strcpy(s1, 82)
char *s1, *s2;

char *strncpy(si, 82, n)
char *s1, *s2;

strien(s)
char *s;

char *index(s, c)
char *s, c;

char *rindex(s, c)
char *s;
DESCRIPTION

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

Strcat appends a copy of'string s2 to the end of strings?. Strncat copies at most
n characters. Both return a pointer to the null-terminated resulit.

Stremp compares its arguments and returns an integer greater than, equal to, or
less than O, according as s7 is lexicographically greater than, equal to, or less than
s2. Strncmp makes the same comparison but looks at at most n characters.

Strcpy copies string s2 to s7, 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 n or more. Both returns?.

Strien returns the number of non-null characters ins.

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

NOTES
Strcmp uses native character comparison, which is signed on PDP11's, unsigned
on other machines.
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SWAB(3)

NAME
swab — swap bytes

SYNTAX
swab(from, to, nbytes)
char *from, *to;

DESCRIPTION
Swab copies nbytes bytes pointed to by from to the position pointed to by to, ex-
changing adjacent even and odd bytes. It is useful for carrying binary data
between PDP11's and other machines. Nbytes should be even.
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SYSTEM(3)
NAME

system — issue a shell command
SYNTAX

system(string)
char *string;

DESCRIPTION
System causes the string to be given to sh (1) 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.
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TTYNAME/ISATTY/TTYSLOT(3)

NAME
ttyname, isatty, ttyslot — find name of a terminal

SYNTAX
char *ttyname(fildes)
isatty(fildes)

ttysiot()

DESCRIPTION
Ttyname returns a pointer to the nuli-terminated path name of the terminal device
associated with file descriptor fildes .
Isatty returns 1 if fildes is associated with a terminal device, O otherwise.

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

FILES
/dev/*
/etc/ttys

SEE ALSO
ioctl(2), ttys(5)

DIAGNOSTICS

Ttyname returns a null pointer (0) if fildes does not describe a terminal device in
directory ‘/dev’.

Ttyslot returns O if ‘/etc/ttys’ is inaccessible or if it cannot determine the control
terminal.

NOTES
The return value points to static data whose content is overwritten by each call.
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UNGETC(3S)
NAME

ungetc — push character back into input stream
SYNTAX

#include < stdio.h>
ungetc(c, stream)
FILE *stream;

DESCRIPTION
Ungetc pushes the character ¢ back on an input stream. That character will be re-
turned by the next getc call on that stream. Ungetc returnsc.

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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Section 4
Special Files

INTRODUCTION

This section discusses data transfer and access to/from special files. Special
files are hardware input/output devices that appear to the user as regular files.
Thus, inter-device file/data transfer within the TNIX operating system is straight-
forward. Terminals, printers, and disk drives are examples of some special files.
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AUX(4)

NAME

aux - line printer

DESCRIPTION

Aux1 and Aux2 are special files which access the line printers. They will provide
tab to space substitution for printers without hardware tabs, and will provide end of
line substitution. The most common use of end of line substitution is to change a
< CR> < LF> sequence to just <CR> or <LF>.

The command slp{1) can be used to set the end of line and tab options.

The ioctls which are needed for setting the end of line string and turning the tab
expansion on and off are LPSETNL, LPTABON, and LPTABOFF, respectively. The
formats of these requests are:

#include <lIp.h>
ioctl(fildes,LPSETNL,buf)
char buf[8];

and

#include <Ip.h>
jocti(fildes,LPTABON)

and

#include <Ip.h>
ioctl(fildes,LPTABOFF)

where buf is a null terminated string to substitute for the end of line character,
linefeed. The string may be up to 8 characters long. Null characters may be

inserted in the string by setting the high bit. This high bit will not be sent to the
line printer.

FILES

/dev/auxt
/dev/aux2

SEE ALSO
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FD(4)

NAME
fd—flexible disk

DESCRIPTION
The file fd0 refers to the fiexible disk drive. The fd0 file accesses the disk via the system’s
normal buffering mechanism and may be read and written without regard to physical disk
records.

There is also a ‘raw’ interface which provides for direct transmission between the disk and
the user’s read or write buffer. A single read or write call results in exactly one I/O operation;
therefore, raw 1/O is considerably more efficient (for multiple block buffers when many words
are transmitted). The name of the raw fdO file is rfd0. In raw I/O, the buffer must begin on a
word boundary.

The ioctl(2) device control system calls are available for the raw device. GETSIZ and
PMSCMD are functions executed by the ioctl(2) system call. The GETSIZ ioctl(2) request
returns the maximum block number on the device into a long integer. The PMSCMD ioctl(2)
request sends a direct command to the low-level Winchester disk controller and returns the
response in the same location.

The GETSIZ and PMSCMD ioctl(2) requests use the form:

#include <disk.h>
ioctl(fildes,GETSIZ,buf)
long *buf;

an

#include <disk.h>
ioctl(fildes,PMSCMD, buf)
unsigned bufl(l0l];

If the drive number in the PMSCMD request does not correspond to one of the disk drives
associated with the open disk device, ioctl(2) returns an error. This keeps people from
accessing any location on the fixed disk by opening the flexible disk or another fixed disk as
a device and issuing an ioctl(2) call.

FILES
/dev/fd0
/dev/rfd0

SEE ALSO
hd(4), ioctl(2)

NOTES
In raw /O, read(2) and write(2) truncate file offsets to 512-byte block boundaries, and
write(2) scribbles on the tail of incomplete blocks. Thus, in programs that are likely to access
raw devices, read(2), write(2), and Iseek(2) should always deal in 512-byte multiples.
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HD(4)

NAME
hd—Winchester fixed disks

DESCRIPTION
The files [rhd*, for example, hd0, rhd0, and hd03 refer to the Winchester fixed disk drives.

Files without a leading r (e.g., hd03) access the disks via the system’s normal buffering
mechanism and may be read and written without regard to physical disk records. Files
containing a leading r (e.g., rhd03) are the 'raw’ devices, providing direct transmission be-
tween a disk and the user’s read or write buffer. A single read or write call results in exactly
one 1/O operation; therefore, raw 1/O is considerably more efficient when many words are
transmitted.

Because a TNIX disk device can include one or more physical disk drives, the two final digits
of the filename are the drive numbers of the first and last fixed disk drives associated with
the TNIX device. The second digit is omitted if the TNIX device occupies only one fixed disk
drive. For example, the special file /dev/hd1 occupies one fixed disk drive (drive 1); the
special file /dev/hd02 includes the first three fixed disk drives (0—2, inclusive).

The minor device numbers of an hd device reflect this organization: the low two bits (0 and
1) give the first drive of the TNIX disk device; the next bit(2)is always zero; the next two bits
(3 and 4) give the final drive of the TNIX disk device.

The ioctl(2) system calls are available for the raw disk devices. GETSIZ and PMSCMD are
functions executed by the ioctl(2) system call. GETSIZ will return the maximum block num-
ber on the disk device. PMSCMD will give a direct command to the Winchester disk control-
ier and will return the response in the same location.

The GETSIZ and PMSCMD requests use the following form:
#include <disk.h>

ioctl(fildes,GETSIZ,buf)

long *buf;

and

#include <disk.h>
ioctl(fildes,PMSCMD,buf)
unsigned bufl10];

If the drive number in the PMSCMD request does not correspond to one of the physical disk
drives associated with the open disk device, the ioctl(2) system call returns an error. This
keeps people from accessing any location on the fixed disk by opening the flexible disk or
another fixed disk as a device and issuing an ioctl(2) system call.

FILES
/dev/[r]hd”

SEE ALSO
fd(4), ioctl(2).
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NOTES

In raw /O, read(2) and write(2) truncate file offsets to 512-byte block boundaries, and
write(2) scribbles on the tail of incomplete blocks. Thus, in programs that are likely to access
raw devices, read(2), write(2), and Iseek(2) should always deal in 512-byte multiples.

In raw /O, the buffer must begin on a word boundary.
The result of a “get max disk block number” PMSCMD request will differ from the result of a
GETSIZ operation. This is because:

¢ the last track of every fixed disk is reserved for diagnostics and therefore is not included
in what GETSIZ returns,

* the Winchester disk controller thinks that each logical device occupies only one physical
drive.
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[This page intentionaiiy ieft biank.]
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HS1(4)

NAME
hsi, hsix — high speed interface protocols

DESCRIPTION

Hsi is the device name for the HSI protocol. The details of the HSI| protocol are not
available at this printing. The HSI protocol allows an error free transfer of blocks
of data of up to 600 bytes in a block. This protocol is used in communication with
the 8540. The device, hsix, uses the hsi protocol with a few changes to allow an
end-of-file indication (a O length read) to be sent across the link. When the hsix
device is closed after being open for write only, a zero length chunk is sent to indi-
cate the end of file.

The hsix device may be used for transfering data from one 8560 to another. For
example, the command ‘cat </dev/hsix3 > filename’ on one 8560, with the com-
mand ‘cat filename > /dev/hsix3’ on another 8560, would transfer a file from one
8560 to the other through the hsi cable connected to port 3 on both 8560s. The
zero length block sent when the sending 8560 closes the hsix device will correctly
terminate the command on the recieving 8560. The block size sent over the hsix
device can be up to 598 bytes. The ports being used for this hsi transfer must be
either strapped for hsi, or forced to hsi mode with a stty(7) command, such as ‘stty
IU > /dev/ttyn’.

FILES
/dev/hsi, /dev/hsix

SEE ALSO
stty(1), tty(4).
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MEM(4)

NAME
mem, kmem — memory

DESCRIPTION
Mem is a special file that is an image of the memory of the computer. It may be
used, for example, to examine, and even to patch the system. Kmem is the same

as mem except that kernel virtual memory rather than physical memory is
accessed.

Byte addresses are interpreted as memory addresses. References to non-existent
locations return errors.

Examining and patching device registers is likely to lead to unexpected results
when read-only or write-only bits are present.

On the 8560, the I/0 page begins at location 0160000 of kmem and per-process
data for the current process begins at 0140000.

FILES
/dev/mem, /dev/kmem

NOTES

On the 8560, memory files are accessed one byte at a time, an inapproriate
method for some device registers.

4-6 @
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NULL(4)

NAME
null — data sink

DESCRIPTION
Data written on a null special file is discarded.

Reads from a null special file always return O bytes.

FILES
/dev/null
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TTY(4)

NAME

tty — general terminal interface

DESCRIPTION

4-8

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

The file /dev/tty is, in each process, a synonym for the control terminal associated
with that process. It is useful for programs that wish to be sure of writing mes-
sages on the terminal no matter how output has been redirected. It can also be
used for programs that demand a file name for output, when typed output is
desired and it is tiresome to find out which terminal is currently in use.

As for terminals in general: all of the low-speed asynchronous communications
ports use the same general interface, no matter what hardware is involved. The
remainder of this section discusses the common features of the interface.

When a terminal file is opened, it causes the process to wait until a connection is
established. In practice user's programs seldom open these files; they are opened
by init and become a user’s input and output file. 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 ETX below and kill(2).

A terminal associated with one of these files ordinarily operates in full-duplex
mode. Characters may be typed at any time, even while output 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.

Normally, terminal input is processed in units of lines. 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 charac-
ter as typed without waiting for a full line.

During input, erase and kill processing is normally done. By defauit, the character
<bs> erases the last character typed, except that it will not erase beyond the
beginning of a line or an EQT. By default, the character <"U> Kkills 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 <"U> or <bs> may be entered literally by preceding
it by \'; the erase or kill character remains, but the Y\’ disappears.

The character <"R> will retype the line as input so far.

The character <"K> will retype successive characters of the previous line.
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Certain ASCII control characters have special meaning. These characters are not
passed to a reading program except in raw mode where they lose their special
meaning. 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 terminal. When an
EOT is received, all the characters waiting to be read are immediately passed to
the program, without waiting for a new-line, and the EOT is discarded. Thus if
there are no characters waiting, which is to say the EOT occurred at the beginning
of a line, zero characters will be passed back, and this is the standard end-of-file
indication.

ETX (Control-C) 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 signal(2).

FS (Control-\ or control—shift—L) generates the quit signal. Its treatment is identi-
cal to the interrupt signal except that unless a receiving process has made other

arrangements it will not only be terminated but a memory image file wiii be gen-
erated.

DC3 (Control—S) delays all printing on the terminal until a DC1 is typed in (or when
an interrupt or quit signal is generated by typing ETX or FS).

DC1 (Control-Q) restarts printing after DC3 without generating any input to a pro-
gram.

When the carrier signal from the dataset drops (usually because the user has hung
up his terminal) a hangup signal is sent to all processes with the terminal as con-
trol terminal. Unless other arrangements have been made, this signal causes the
processes to terminate. If the hangup signal is ignored, any read returns with an
end-of-file indication. Thus programs that read a terminal and test for end-of-file
on their input can terminate appropriately when hung up on.

When one or more characters are written, they are actually transmitted to the ter-
minal as soon as previously-written characters have finished typing. Input charac-
ters are echoed by putting them in the output queue as they arrive. When a pro-
cess produces characters 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. Full documentation on
the details of character processing is not available at this printing. The EOT char-
acter is not transmitted (except in raw mode) to prevent terminals that respond to it
from hanging up.

Several ioct/(2) calls apply to terminals. Most of them use the following structure,
defined in <sgitty.h>:

struct sgttyb {
char sg_ispeed;
char sg_ospeed;
char sg_erase;
char sg_Kill;
int sg_flags;

@ 4-9
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This is the structure which is pointed to by argp. The sg_ispeed field describes
the input and output speeds of the device according to the following table. The
sg_ospeed field is no longer used. Symbolic values in this table are as defined in

< sgtty.h>.

B300 7 300 baud
B600 8 600 baud
B1200 9 1200 baud

B2400 11 2400 baud
B4800 12 4800 baud
B9600 13 9600 baud

The sg_erase and sg_Kill fields of the argument structure specify the erase and Kkill
characters respectively. Setting the high bit of the erase or kill character will
cause the erase or kill function to be the non-fancy variety. (Defaults are "H and
"U) Full documentation on the descriptions of fancy versus non-fancy features is
not available at this printing.

The sg_flags field contains several bits that determine the system’s treatment of
the terminal. Bit fields within sg_flags will be followed by the values it can take on.

TANDEM 03
possible values:
00 off

01 XON/XOFF flagging
02 DTR flagging
CBREAK 04
ECHO 010
CRMODO020
RAW 040
XTABS 0100
ARESM 0200
CTSFLG 0400
IPRTY 07000
possible values:
00000 don’t care
01000 even parity
02000 odd
03000 no parity (zero)
04000 mark (one)
05000 data (8th bit not stripped)
OPRTY 070000
possible values:
000000 don’t care
010000 even parity
020000 odd
030000 no parity (zero)
040000 mark (one)
050000 data (8th bit not stripped)
CHNGED 0100000

4-10 @
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Characters with the wrong parity are ignored.

In raw mode, every character is passed immediately to the program without waiting
until a full line has been typed. There is no special meaning associated with any
character. For example, no erase or kill processing is done; the end-of-file indica-
tor (EOT), the interrupt character (DEL) and the quit character (FS) are not treated
specially. There is 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).

CRMOD causes input carriage returns to be turned into new-lines; input of either
CR or LF causes a settable string of up to eight characters to be output in place of
the new-line character. A typical string would be “<CR> <LF>".

CBREAK is a sort of half cooked mode. Programs can read each character as soon
as typed, instead of waiting for a full line, but quit, DC1, DC3, and interrupt work;
CRMOD, XTABS, ECHO, and parity work normally. On the other hand, there is no
erase or kill, and no special treatment of the escape character, <"R>, <"K>, or
EOT.

ARESM turns on auto resume, which causes any input character to resume the
output if it has been suspended by a DC3.

XTABS turns on tab expansion, which causes tab characters to be expanded to the
appropriate number of spaces on output. Tabs are fixed at every eight columns,
starting at column nine.

The TANDEM field activates flow-control on input. When enabled, the IOP signals
whatever is on the terminal line to stop sending when its buffers begin to get full,
and signals it to start again when its buffer gets sufficiently empty.

CTSFLG turns on CTS flagging, which causes output to be stopped when CTS
goes low and to be restarted when CTS goes high.

CHNGED is set when the large characteristic table has been changed and cleared
when the data structure described above is set (since this resets the characteristic
table to a standard state).

Several ioctl calls have the form:

#include <sgtty.h>
ioctl(fildes,code,arg)
struct sgttyb *arg;

The applicable codes are:

TIOPGETP - Fetch the parameters assoaiated with the terminal, and store in the
pointed to sgttyb structure described earlier.

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

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

@ 4-11
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TIOCGETP, TIOCSETP, and TIOCSETN perform the same functions as TIOPGETP,
TIOPSETP, and TIOPSETN but interpret the flag word of the sgttyb structure as the
old unix tty driver did. These are included for compatability with old object code.

With the following four codes the arg is ignored.

TIO - Turn on support for block mode communication (HS!) with an . This mode
may not be turned off once it is enabled.

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

TIOCNXCL - Turn of “exclusive-use” mode.

TIOCHPCL - When the file is closed for the last time, hang up the terminal.
TIOCNHPCL - When the file is closed for the last time, do not hang up the terminal.
TIOCFLUSH - All characters waiting in input or output queues are flushed.

The large terminal characteristic table may be set with the following calls:

TIOTSET - Fill in the table with the values at arg. Note that this also sets the
CHNGED bit in the sg_flags field of the sgttyb structure to alert the user when s/he
does a TIOPGETP that the table has been changed. This bit is cleared by a TIOP-
SET request. The TIOTSET command can change the function of any input char-

R The.: all af 3o aboveaada. wasidbe - inl HE - o
acter. Thus, ail of the characters with special meaning like PC1, DC3, <"R>,

<"K>, EOT, and <"C>, may be changed to another character or removed.
TIOTGET - Fetch the values in the table and store them at arg.

Full documentation on the large charcteristics table is not available at this printing.
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Section 5
File Formats and Conventions

INTRODUCTION

This section describes some of the data structures, file structures, and file for-
mats that are visible to the user. Information necessary for system accounting,
such as the password file layout, can be found in this section. Disk addressing
conventions used by the operating system are also described in this section.

5-1
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A.OUT(5)

NAME
a.out — assembier and link editor output

SYNTAX
#include < a.out.h>

DESCRIPTION
A.out is the output file of the assembler as (7) and the link editor /d (1). Both pro-
grams make a.out executable if there were no errors and no unresolved external
references. Layout information as given in the include file for the LSI 11/23 is:

/*
* Header prepended to each a.out file.
*/
struct exec {

long a_magic; /* magic number */
unsigned long a_text; /* size of text segment */
unsigned long a_data; /* size of initialized data */
unsigned long a_bss; /* size of uninitialized data */
unsigned long a_syms; /* size of symbol table */
unsigned long a_entry;/* entry point */
unsigned long a _trsize; /* size of text relocation */
unsigned long a_drsize; /* size of data relocation */
I
#define OMAGIC 0407 /* old impure format */
#define NMAGIC 0410 /* read-only text */
#define ZMAGIC 0413 /* demand load format */
/t

* Macros which take exec structures as arguments and tell whether

* the file has a reasonable magic number or offsets to textisymbolsistrings.

*/

#define N_BADMAG(x)  (((x).a_magic)!=0OMAGIC && ((x).a_magic)!=NMAGIC\
&& ((x).a_magic=ZMAGIC)

#define N_TXTOFF(x) ((x).a_magic==ZMAGIC ? 1024 : sizeof (struct exec))

#define N_SYMOFF(x) (N_TXTOFF(x) + (x).a_text+(x).a_data +\
(x).a_trsize+ (x).a_drsize)

#define N_STROFF(x) (N_SYMOFF(x) + (x).a_syms)

/'
* Format of a relocation datum.
*/
struct relocation_info {
int r_address; /* address which is relocated */
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A.OUT(5)

unsigned int r_symboinum:24,
r_pcrel:1,
r_length:2,
r_extern:1,
:4;

};

/t

/* local symbol ordinal */
/* was relocated pc relative already */
/* O=byte, 1=word, 2=Ilong */

/* does not include value of sym referenced */

/* nothing, yet */

* Format of a symbol table entry; this file is included by <a.out.h>
* and should be used if you aren’t interested the a.out header

* or relocation information.

*/
struct nlist {
union {
char  *n_name; /* for use when in-core */
long  n_strx; /* index into file string table */
} n_un;
unsigned char n_type; /* type flag, i.e. N TEXT etc; see below */
char  n_other;/* unused */
short n_desc; /* see < stab.h> */

unsigned long n_value;

#definen_hash n_desc

/t

* Simple values for n_type.
*/

#define N_UNDF 0x0

#defineN_ABS 0x2
#define N_TEXT Ox4

#define N_DATA 0x6
#define N_BSS 0x8 _
#define N_COMM 0x12

#defineN_FN Oxi1f

#define N_EXT 01
#define N_TYPEOx1e

/l‘

/* value of this symbol (or sdb offset) */

/* used internally by Id */

/* undefined */
/* absolute */
/* text */
/* data */
/* bss */
/* common (internal to Id) */
/* file name symbol */

/* external bit, or'ed in */
/* mask for all the type bits */

* Sdb entries have some of the N_STAB bits set.

* These are given in <stab.h>

*/
#define N_STAB Oxe0
/Q
* Format for namelist values.
*/
#define N_FORMAT "%08x"

/* if any of these bits set, a SDB entry */

5-3
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The file has four sections: a header, the program and data text, relocation informa-
tion, and a symbol table (in that order). The last two may be empty if the program
was loaded with the ‘—s’ option of /d or if the symbols and relocation have been
removed by strip (1).

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 segments are set
up: the text segment, the data segment (with uninitialized data, which starts off as
all 0, following initialized), and a stack. The text segment begins at O in the core
image; the header is not ioaded. If the magic number in the header is 0407(8)}, 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. iIf the magic number is
0410, the data segment begins at the first 0 mod 8K byte boundary following the
text segment, and the text segment is not writable by the program; if other
processes are executing the same file, they will share the text segment. If the
magic number is 411, the text segment is again pure, write-protected, and shared,
and moreover instruction and data space are separated; the text and data segment
both begin at location 0. If the magic number is 0405, the text segment is overlaid
on an existing (0411 or 0405) text segment and the existing data segment is
preserved.

The stack will occupy the highest possible locations in the core image: from
0177776(8) and growing 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 020(8); the start of the data segment is
020+S, (the size of the text) the start of the relocation information is 020+S,+S,;
the start of the symbol table is 020+2(S,+S ) if the relocation information is
present, 020+ S,+ S, if not.

The layout of a symbol table entry and the principal flag values that distinguish
symbol types are given in the include file. Other flag values may occur if an
assembly language program defines machine instructions.

If a symbol's type is undefined external, and the value field is non-zero, the symbol
is interpreted by the loader /d as the name of a common region whose size is indi-
cated by the value of the symbol.

The value of a word in the text or data portions which is not a reference to an
undefined external symbol is exactly 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 indicated by the relocation information for that word,
then the value of the word as stored in the file is an offset from the associated
external symbol. When the file is processed by the 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 amounts to one word per word of program
text or initialized data. There is no relocation information if the ‘relocation info
stripped’ flag in the header is on.
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Bits 3-1 of a relocation word indicate the segment referred to by the text or data
word associated with the relocation word:

000 absolute number

002 reference to text segment

004 reference to initialized data

006 reference to uninitialized data (bss)
010 reference to undefined external symbol

Bit O of the relocation word indicates, if 1, that the reference is relative to the pc
(e.g. ‘clr x); if O, that the reference is to the actual symbol (e.g., ‘clr *$x’).

The remainder of the relocation word (bits 15-4) contains a symbol number in the
case of external references, and is unused otherwise. The first symbol is num-
bered 0, the second 1, etc.

SEE ALSO
as(1), 1d(1), nm(1)

@ 5-5
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AR(5)

NAME

ar — archive (library) file format

SYNTAX

#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 /d.

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:

#define ARMAG "< arch> 0
#define SARMAGS

#define ARFMAG"'0

struct ar_hdr {
char  ar_namel[16];
char  ar_date[12];
char  ar_uidisl;
char  ar_gid[6];
char  ar_model8];
char  ar_size[10];
char  ar_fmag[2];

b

The name is a null-terminated string; the date is in the form of time (2); the user ID
and group ID are numbers; the mode is a bit pattern per chmod (2); the size is
counted in bytes.

Each file begins on a word boundary; a null byte is inserted between files if neces-
sary. Nevertheless the size given reflects the actual size of the file exclusive of
padding.

Notice there is no provision for empty areas in an archive file.

SEE ALSO

ar(1), 1d(1), nm(1)

NOTES

5-6
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BANPROTO(5)

NAME
/etc/banproto1 /etc/banproto2 — spooler banner page prototype files

DESCRIPTION
Prior to printing a file on a line printer the printer spooler prints a banner page,
used to separate printouts and to identify the owner of the printout. The format of
this banner page is controlied by the file /etc/banproton, where n is the number of
the associated printer (1 or 2).

The prototype file contains text to be literally copied to the banner page, line for-
matting characters, and string substitution characters.

The only line formatting character is the uparrow ().

a

causes the remainder of the line (excluding any other line formatting char-
acters) to be printed in large type on the banner page.

String substitution characters can appear anywhere in a line and are replaced in

fom e abuimom

the banner page by the corresponding string:

\nnn A backslash immediately followed by one to three octal digits is replaced
by the corresponding ASCIl character. For example, \014 prints a
formfeed character on the banner.

\u is replaced by the username of the user who spooled the file to be printed.

\g is replaced by the groupname of the user who spooled the file to be
printed.

\d is replaced by the current date, as output by the ctime(3) subroutine.

\newline

A backslash at the end of a line causes the end-of-line character to be
ignored. This is used to break a long prototype file line into several
shorter ones.

\" is replaced by an uparrow character (). This is used to escape the
interpretation of the uparrow character.

\\ is replaced by a backslash (\).

\plfieldspec..)
is replaced by a field from the entry in /etc/passwd associated with the
user who spooled the file to be printed.

Fieldspec consists of a field delimiter character (e.g. a colon) immediately followed
by one decimal digit. The delimiter character is the character that delimits fields of
the line or field; The decimal digit selects one field from that line or field — 0
selects the first field.

For example, a banner prototype file might contain the foliowing line:
printed by \p(:4)

The fieldspec ":4" is read as "field[4] of the password file line". The fifth field
(field[4]) of the password file is the comment field.

@ 5-7
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Some installations further divide the password comment field into subfields
separated by semicolons. One such comment field is shown below:

Alfred Fetucchini;lH-1113;60-300

The first field is the user's real name; the second, his telephone extension; the
third, his mail station. A banner prototype line to print his mail station would look
like:

mail station \p(:4;2)

The fieldspec ":4" specifies the password file comment field, just as it did in the
previous example. The fieldspec ";2" specifies the third semicolon-separated field
of the password comment field (i.e. field[2], Alfred’s mail station).
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CHECKLIST(5)
NAME

checklist—list of normally mounted filesystems
DESCRIPTION

The “/etc/checklist” file contains, for each typically mounted filesystem, one line showing of
the name of the raw special device that corresponds to that filesystem. The “/etc/checklist”
file is used by several programs as a list of default filesystems to operate on, and is useful as

a record of how your fixed disk drives are arranged (for systems that use 8503 Disk Expan-
sion Units).

For example, consider the following “/etc/checklist” file:
/dev/rhdO1
/dev/rhd23

This file describes one filesystem occupying fixed disk drives 0 and 1, and another filesystem
occupying drives 2 and 3.

FILES
Jetc/checklist

NOTES

The “/etc/checklist” file should be edited after you install any 8503 Disk Expansion Units or
reconfigure your filesystems to reflect the new organization of the filesystems.

ADD NOV 1982 5-8a
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CORE(5)

NAME
core — format of core image file

DESCRIPTION
TNIX writes out a core image of a terminated process when any of various errors
occur. See signal (2) for the list of reasons; the most common are memory viola-
tions, 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 1024 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; see the
system listings for the format of this area. The remainder represents the actual
contents of the user’s core area when the core image was written. If the text seg-
ment is write-protected and shared, it is not dumped; otherwise the entire address
space is dumped. :

_____________

1) is sufficient to deai with core images.
SEE ALSO
adb(1), signal(2)
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CVT(5)
NAME
cvt—structure of kernel CVT table

SYNTAX
#include sys/cvt.h

DESCRIPTION
The cvt data structure in the TNIX kernel contains the commonly-referenced, changeable
parameters of the kernel. This allows you to reconfigure the way that the kernel uses its
data space, without recompiling the kernel.

A pointer to the cvt structure is located at kernel address CVT_LOC. This value is defined in

the <sys/cvt.h> include file. The pointer to the actual location of the cvt structure is the
first address of the structure located at CVT_LOC.

Here is a listing of the <sys/cvt.h> include file:

#define CVT_.LOC 050

struct ecvt_ptr | /* this is at location CVTI_LOC */
unsigned cp cvt; /* pointer to real CVT */
unsigned cp kend; /* end of kernel instruction/data memory */
unsigned cp end; /* end of used memory */

1.

struect cvt | /* this is at location CVT_LOC->cp_cvt */
unsigned c_nbuf; /* number of buffers */
unsigned c_sbuf; /* size of a buffer entry */
struct buf *c_buf; /* start of buf table */
struct buf *c_ebuf; /* end of buf table */
char *c_bstart; /* start of actual buffers */
unsigned c_iocache; /* number of i/o page buffers */
unsigned c_ninode; /* number of inodes */
unsigned c.sinode; /* size of an inode entry */
struct inode *c_.inode; /* start of inode table */
struct inode *a_einode; /* end of inode table */
unsigned c_nfile; /* number of file table entries */
unsigned c_sfile; /* size of a file table entry */
struct file *c_file; /* start of file table */
struct file *c_efile; /* end of file table */
unsigned c_nproc; /* number of process table entries */
unsigned c_sproc; /* size of a process table entry */
struct proc *c_procs /* start of proc table */
struct proc *c_eproc; /* end of proc table */
unsigned c_nmount; /* number of mountable filesystems */
unsigned c_smount; /* size of a mount table entry */
struct mount *c_mount /* start of mount table */
struct mount *c_emount ; /* end of mount table */
unsigned c_ntext; /* number of text table entries */
unsigned c_stext; /* size of a text table entry */
struct text *c_text: /* start of text table */
struct text *c_etext: /* end of text table */
unsigned c_nsmap; /* number of swapmap table entries */
unsigned c_ssmap; /* size of a swapmap table entry */
struct map *c_smap; /* start of swapmap table */
struct map *c_esmap; /* end of swapmap table */
unsigned c_ncmap; /* number of coremap table entries */

5-10 REV NOV 1982
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unsigned c_scmap; /* size of a coremap table entry */
struct map *c_cmap; /* start of coremap table */

struct map *c_ecmap; /* end of coremap table */

dev_t rootdev; /* root device (major/minor) */
dev_t swapdev; /* swap device (major/minor) */
dev_t pipedev; /* pipe device (major/minor) */
unsigned nswap; /* amount of swap space */

daddr_t swplo; /* location of swap space */

time_t c_time; /* system time of day */

char tz_name(4]; /* time zone name (3 char plus null) */
char tz_daynamel4!; /* daylight time zone name */

short tz_offgmt; /* minutes west of GMT */

short tz_flag; /* time zone flags */

/* bit O: 1 -->> daylight time in effect (US rules) */
unsigned maxmem; /* maximum user process memory (clicks) */
unsigned mem_start; /* start of user memory (clicks) */
unsigned mem_end; /* end of user memory (clicks) */
char *c_pmsg; /* pointer into buffer */
char *c_msgbuf; /* start of msg buffer */
char *c_emsghuf; /* end of msg buffer */
struct I0_Info { /* buffer cache profiling (bio.c) */

long nread; /* # blocks read */

long nreada; /* # blocks read ahead */

long ncache; /* # blocks found in cache */

long nwrite; /* # blocks written */

long *bufcount; /* # free cache blocks (histogram) */

} io_infoy

FILES
/tnix—a copy of <cvt.h> is located here.
/dev/kmem—a copy of <cvt.h> is located here.

SEE ALSO
cvt(8)
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DIR(5)

NAME
dir — format of directories

SYNTAX
#include <sys/dir.h>

DESCRIPTION
A directory behaves exactly like an ordinary file, save that no user may write into a
directory. The fact that a file is a directory is indicated by a bit in the flag word of
its i-node entry see, filsys {5). The structure of a directory entry as given in the
include file is:

/" dir.h 4.2 81/02/19 */

#ifndef DIRSIZ
#define DIRSIZ 14
#endif
{struct direct

ino_t d_ino;
} char d_name[DIRSIZ];
By convention, the first two entries in each directory are for ‘.’ and ‘... The first is
an entry for the directory itself. The second is for the parent directory. The mean-
ing of ‘.." is modified for the root directory of the master file system and for the root
directories of removable file systems. In the first case, there is no parent, and in
the second, the system does not permit off-device references. Therefore in both
cases ‘.’ has the same meaning as *.".

SEE ALSO
filsys(5)
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DUMP(5)
NAME
dump, ddate—incremental dump format

SYNTAX
#include <sys/types.h>
#include <sys/ino.h>
# include <dumprestor.h>

DESCRIPTION
Flexible disks used by dump(8) and restor(8) contain:

® a header record,

® two groups of bit map records,

* a group of records describing directories, and
® a group of records describing files.

Here is the format of the header record and of the first record of each description, as given in the
<dumprestor.h> include file:

#define NTREC 10
#define MLEN 16
#define MSIZ 4096
#define TS_TAPE 1
#define TS_INODE 2
#define TS_BITS 3
#define TS_ADD 4
#define TS_END 5
#define TS_CLRI 6
#define MAGIC (int)60011
#define CHECKSUM (int ) 84446
struct spel
int c_type;
time_t c_date;
time_t c..ddate;
int c_volume;
daddr_t c_.tapea;
ino_t c__inumber;
int c_magic;
int c—checksum;
struct dinode c_dinode;
int c_count;
char c_addr(BSIZE];
} specl;
struct idates
char id_name{l6];
char id_incno;
time_t id_ddate;
is
#define DUMPOUTFMT "%¥-16s %c %¥s" /* for printf */
/* name, incno, ctime(date) */
#define DUMPINFMT *%¥16s %¥c %[ ~OO" /* inverse for scanf */
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5-10d

DEFINITIONS
Here are the definitions of the symbolic constants defined with the "# define” statement:

NTREC the number of 512-byte records in a physical tape block.
MLEN the number of bits in a bit map word.
MSiz 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 data types
and their definitions are:

TS_TAPE tape volume label
TS_iNODE a file or directory foliows. The c_dinode fieid 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 ¢_addr, below.

TS_END end of tape record.

TS_CLRI a bit map follows. This bit map contains a “0” 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_adar.

c_addr an array of characters describing the blocks of the dumped file. A charac-

ter is non-zero if the block associated with that character was present on
the filesystem; otherwise, the character is 0. 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.

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

id_name the dumped filesystem is /dev/id_nam’.
id_incno the level number of the dump tape; see dump(8).
id_ddate the date of the incremental dump in system format; see types(5).

FILES
/etc/ddate

SEE ALSO
dump(5), dump(8), dumpdir(8), filsys(5), restor(8), types(5)
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ENVIRON(5)

NAME
environ — user environment

SYNTAX
extern char **environ;

DESCRIPTION
An array of strings called the ‘environment’ is made available by exec (2) when a
process begins. By convention these strings have the form ‘name=value’. The fol-
lowing names are set automatically and are used by various commands:

PATH The sequence of directory prefixes that sh applies in searching for a file
known by an incomplete path name. The prefixes are separated by .
Login (1) sets PATH=:/bin:/usr/bin.

HOME A user’s login directory, set by login (1) from the password file passwd (5).
PS1 Shell initial prompt string.

PS2 Shell secondary prompt string.

IFS Shell field separators.

Further names may be placed in the environment by the export command and
‘name=value’ arguments in sh (1), or by exec (2). It is unwise to conflict with cer-
tain Shell variables that are frequently exported by ‘.profile’ files:

TERM The kind of terminal for which output is to be prepared.
The 8540 associated with this user.
upP The currently selected target microprocessor.

MAIL The pathname of incoming mail. Used by sh (1).

SEE ALSO
exec(2), sh(1), login(1)
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FBR(5)

NAME
fbr — file backup and restore format

SYNTAX
#include <sys/types.h>
#include <fbr.h>

DESCRIPTION
Fbr saves and restores directories and files on a floppy disk archive, preserving
aliases (multiple links to the same file). The archive consists of:

Boot block - Block zero is reserved for a copy of a stand-alone boot pro-
gram.

Directory area - This area contains directory information for all files and
directories on the archive. The first entry in this area is dedicated to the
archive label.

Data area - The data of all files on the archive is stored here.

The format of a directory entry (as given in the include file) follows. To increase
the portability of archives, this structure is read and written in PDP-11 format
regardless of what machine fbr is running on.

#define PATHLEN 106 /* space for patn */

struct fbrent

{

char fbr_path[PATHLEN]; /* pathname */
unsigned short fbr_mode;

short for_uid; /* owner's useriD */

short for_gid; /* owner’s grouplD */

off_t fbr_size; /* size in bytes */

time_t fbr_acct; /* access date-time  */

time_t fbr_modt; /* modify date-time  */
unsigned for_fbik; /* first data block */

char for_zero; /* unused */

char fbr_chks; /* checksum */

)5

The path field is the pathname of the file when archived, less any redundant
slashes or initial './’. It is null-terminated if less than PATHLEN bytes long. The
mode, uid, gid, size, and access and modification date-times are in the same format
as their corresponding i-node fields. As in the file system, an available entry has a
mode of zero. The fblk field contains the block number of the first data biock allo-
cated to this file. The zero field is unused. The checksum field contains a number
such that the sum of the first 127 bytes of the directory entry and the complement
of the checksum is zero. Each file's data starts on a block boundary and occupies
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max(1,((size + 511) / 512) contiguous blocks. At least one archive block is allo-
cated to each archived file or directory so that aliases (multiple links) can be prop-
erly recorded. Each directory archived is treated as an empty file (I.LE. no
directory’s data is stored). All entries representing links to a given file are identi-
cal. In particular, the fblk field in each link’s entry contains the same block
number.

The archive label directory entry contains the following information:
path A comment about this archive.

mode
Set by fbr to a file readable/writeable/executable by all. Otherwise unused.

uid The userlD of the user who created this archive.
gid The grouplD of the same.

size The total number of bytes in the data area of the archive. This field in combi-
nation with the fblk field, records the size of both the directory area and the
entire archive.

acct The date-time that this archive was created - not its access time.

modt
The date-time that this archive was last altered.

fblk The block number of the first archive block following the directory area.

checksum
(same as any other directory entry.)

SEE ALSO
for(1), stat(2).
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FILSYS(5)

NAME

filsys, flblk, ino — format of file system volume

SYNTAX

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

DESCRIPTION

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

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

/ﬁ

* 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 */
daddr_t s free[NICFREEI];/* 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 */

K

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 potentially 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 aiiocation
from a presumably corrupted free list.

The free list for each voiume is maintained as follows. The s_free array contains,
ins_free[1], .., s_free(s_nfree—1], up to NICFREE free block numbers. NICFREE is
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a configuration constant. S_free[0] 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 fblk
{

int df_nfree;

daddr_t df free[NICFREE];
b

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_free[s_nfree]. If the new block address is O, there are no blocks
left, so give an error. If s_nfree became O, read the new block into s_nfree and
s_free. To free & 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 0. 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 O, 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 less than
NICINODE, 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 allocation 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 memory 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 used as a flag to indicate that the super-block
has changed and should be copied to the disk during the next periodic update of
file system information. S_ronly is a write-protection indicator; its disk value is
also immaterial.

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, s_m, s_n and s_fpack are not currently main-
tained.

I-numbers begin at 1, and the storage for i-nodes begins in block 2. |-nodes are
64 bytes long, so 8 of them fit into a block. I-node 1 is used to group bad biocks
found on the disk. 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 <sys/ino.h> is:

/t

* Inode structure as it appears on

* a disk block.

*/

struct dinode
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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 */

b

#define INOPB 8 /* 8 inodes per block */

/i

* 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 modification of
the file contents (read, write or create) (see times (2)); Di_ctime records the time of
iast modification tc the inode or o 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 biock-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 spe-
cial 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 device blocks directly. The last
3 addresses are singly, doubly, and triply 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 biocks 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(1), dcheck(1), dir(5), stat(2), types(5)
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GROUP(5)

NAME
group — group file
DESCRIPTION
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.

FILES
/etc/group

SEE ALSO
newgrp(1), crypt(3), passwd(1), passwd(5)
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GUIDE(5)

NAME
guide — guide file formats

DESCRIPTION
GUIDE is a shell program that executes the program /usr/lib/guide/menu. The
menu program displays a menu or list of options that GUIDE will execute for you.
Some of the options allow you to select specific tasks to perform; others allow you
to seiect another menu.

The options displaved by the menu program are controlled by a file named main.
Each directory in /usr/lib/guide contains a file named main, allowing for as many
different menus as there are directories in /usr/lib/guide.

Two different kinds of files are used by GUIDE: the files named main within each
directory in /usr/lib/guide; and shell command files that execute the command you
have selected. GUIDE uses the TNIX directory structures to group together logi-
cally related tasks under one menu. Generally, both the main file which provides
the list of options to the menu program, and the shell command files that execute
the selected options, are located in the same directory. For consistency, the
names of the shell command files all begin with the letter "x".

DIRECTORY STRUCTURES
The directory structures used by GUIDE consist of directories in /usr/lib/quide that
contain a file called main and shell command files designated by the main file.
The name of each shell command file begins with the letter "x". For example, the
shell command file that executes the pwd command is named xpwd. The directory
structure used by GUIDE includes:
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/usr/lib/guide/
menu - menu driver program
main - top level menu
xintro - instructions on how to use GUIDE
xprompt - determines user prompt level
xshell - shell command file that ailows a
temporary escape to the shell '

/usr/lib/guide/advan/ - directory containing the main file
and shell command files that provide
directory manipulation procedures.

main - contains a list of the directory
manipulation procedures and allows
a return to the top level menu or
to the file manipulation menu.

xpwd - executes a pwd command

xcd - executes a cd command

xmkdir - executes a mkdir command

xrmdir - executes a rmdir command

/usr/lib/guide/file/ - directory containing file manipulation
procedures.

main - contains a list of the file manipulation
procedures and allows a return to the
top level menu or to the directory
manipulation menu.

xed - executes a ed command

xace - executes a ace command

xcp - executes a cp command

xcat - executes a cat command

xls - executes a Is command

xmv - executes a mv command

xrm - executes a rm command

xterm - executes a term command

xlpr - executes a lpr command

/usr/lib/guide/(dir_n)/ - user-defined directory containing
user-defined procedures and
shell command files.
main - user-defined menu
xcmnd1 - user-defined shell file
xcmnd2 - user-defined shell file
xcmnd3 - user-defined shell file

To add a new menu, you create a new directory in the /usr/lib/guide directory, then
add the main file. The main file contains the names of the shell command files
located in the newly created directory and the menu program to return to when you
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finish working in the newly created directory. Also, an existing main file must be
modified to allow access to the newly created menu.

FILE FORMAT--MAIN
The basic format of the main file is:

main text block
end of main text block

description:new directory:shell program:program parameters
description:new directory:shell program:program parameters
description:new directory:shell program:program parameters

optional trailing text block
end of optional trailing text block

The fields in the main file are:

1. The main text describing the menu printed on your screen.

2.  Aline consisting of a single colon (:) separating the descriptive text from
the commands available to you.

™)

A description of a user-selectable command, displayed iiterally, with the

following exceptions:

° "\:" generates a colon character within the displayed description.

° "\n" generates a newline followed by a tab within the displayed
description, allowing for multiple-line descriptions for single com-
mands.

L "\t' generates a tab character within the displayed description.
° "\\" generates a backslash (\) charater within the displayed
description.
4. The name of a directory to change to before executing the command
(current directory if no directory is specified).

5. The file name of a shell command file that executes the selected com-
mand.

[ If this field is empty, a new menu program is executed with argu-
ments drawn from the main file located in the directory specified in
the new directory field.

° If the program name begins with a minus (-), the menu program
does not resume executing when the shell program you have
selected finishes executing.
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® If the name consists of a single hyphen (—), the menu program
reads the main file located in the directory specified by the new
directory field.

® Otherwise, the shell program is run, after which the menu program
regains control.

6. The parameters passed to the selected shell command file (main is the
parameter passed to the menu program).

7. A line consisting of a single colon (:) that terminates the list of user-
selectable commands.

8. A final block of descriptive text that is displayed after the available com-
mands are listed.

Items 3-5 in the above list are separated from each other by a colon (:) -- each line
contains one command.

A typical file format for a main file is:

-- Directory Manipulation --

.

Top Level Menu:..:-:main

File Manipulation Menu\n:../file:-:main

Display the name of the current directory::xpwd:
Change the current directory::xcd:

Make a new directory\n: :xmkdir:

Remove an empty directory::xrmdir:

Temporary escape to command language::../xshell:

.

When the main file shown above is used as the argument passed to the menu pro-
gram, the following text is displayed on your screen:

-- Directory Manipulation --

1) Top Level Menu
File Manipulation Menu

3) Display the name of the current directory
4) Change the current directory
5) Make a new directory

6) Remove an empty directory
7) Temporary escape to command language

Select by entering a number from 1 to 7:

If you enter a 3, the shell command file xpwd is executed.
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SHELL COMMAND FILES
You should be familiar with the operation of the TNIX shell before attempting to
write a shell command file for use with GUIDE. Refer to the Shell section of the
8560 MUSDU System Users Manual for further information on shell procedures.

The shell command files executed by the menu program must begin with the line:
eval "‘cat $GL"

This command synchronizes the current directory and environment with your
current directory and environment. Certain variables are made available to the
executing shell program, specifically:

$GL is the name of the temporary file containing a global environment
consisting of the "$level" variable, the current directory, and the "$uP"
variable, all stored as shell commands.

$level is set equal toa orb depending on the selected prompting level.

$uP is a global environment variable used by 8540.

$iv is set to the tty number of the 8540 or 8550, if you have selected it.
A simple example of a shell program that executes the pwd command is:

eval "‘cat $GL"

sh -cx "pwd"

case "S$Slevel" in
a) echo -n "[press return to continuel";;
b) echo -n "[continue]";;

esac

read x

The first line synchronizes TNIX's idea of the global environment with your
selected environment. The second line executes a pwd command while displaying
the command on your terminal. The case statement writes a message, based on
the value of the global variable $/evel, on your screen. The read statement returns
program control to the calling menu program when the RETURN key is pressed.

This shell command file is a simple example of a program that can be used with
GUIDE. More complex programs are possible; their implementation depends on
your knowledge of the shell command language. Examine the shell command files
provided with the 8560 as needed for specific examples of the types of command
files used by guide.

FILES
/usr/bin/guide - the top level shell program
/usr/lib/guide/menu - the menu file interpreter
/usr/lib/guide/main - the top level menu
/tmp/gi$$ - temporary file
/usr/lib/*/main - other menus
/usr/lib/*/x* - other shell programs

SEE ALSO
guide(6)
The Shell section of the 8560 MUSDU System Users Manual.
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MTAB(5)

NAME
mtab—mounted file system table

DESCRIPTION
/etc/mtab is a table of currently mounted filesystems. The mount command adds entries to

this table; umount removes them.

Each entry is 64 bytes long. The first 32 are the null-padded name of the file the filesystem is
mounted on (e.g. “/usr1”); the last 32 are the null-padded name of the special file invoived
(less any directory names: /dev/hd0 would be stored as “hd0”).

FILES
Jetc/mtab

SEE ALSO
mount(2), mount(8)
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PASSWD(5)

NAME
passwd — password file

DESCRIPTION
Passwd contains for each user the following information:

login name

encrypted password
numerical user ID
numerical group ID

a spare field for future use
initial working directory
program to use as Shell

This is an ASCII file. Each field within each user’s entry is separated from the next
by a colon. The spare field can contain any desired information. 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 is used.

This file resides in directory /etc. Because of the encrypted passwords, it can and
does have general read permission and can be used, for example, to map numeri-
cal user ID’s to names.

FILES
/etc/passwd

SEE ALSO
getpwent(3), login(1), crypt(3), passwd(1), group(5)
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PLOT(5)

NAME
plot — graphics interface

DESCRIPTION

Files of this format are produced by routines described in plot (3), and are inter-
preted for various devices by commands described in plot (1). A graphics file is a
stream of plotting instructions. Each instruction consists of an ASCII letter usually
followed by bytes of binary information. The instructions are executed in order. A
point is designated by four bytes representing the x and y values; each value is a
signed integer. The iast designated point in an i, m, n, or p instruction becomes
the ‘current point’ for the next instruction.

Each of the following descriptions begins with the name of the corresponding rou-
tine in plot (3).

m move: The next four bytes give a new current point.

n cont: Draw a line from the current point to the point given by the next four
bytes. See plot (1).

p point: Plot the point given by the next four bytes.

| line: Draw a line from the point given by the next four bytes to the point
given by the following four bytes.

t label: Place the following ASCII string so that its first character falls on the
current point. The string is terminated by a newline.

a arc: The first four bytes give the center, the next four give the starting point,
and the last four give the end point of a circular arc. The least significant
coordinate of the end point is used only to determine the quadrant. The arc
is drawn counter-clockwise.

c circle: The first four bytes give the center of the circle, the next two the
radius.

e erase: Start another frame of output.

f linemod: Take the following string, up to a newline, as the style for drawing

further lines. The styles are ‘dotted,’ ‘solid,’ ‘longdashed,’ ‘shortdashed, and
‘dotdashed.’ Effective only in plot 4074 and plot ver.

s space: The next four bytes give the lower left corner of the plotting area;
the following four give the upper right corner. The plot will be magnified or
reduced to fit the device as closely as possible.

Space settings that exactiy fill the piotting area with unity scaling appear
below for devices supported by the filters of p/ot (1). The upper limit is just
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outside the plotting area. In every case the plotting area is taken to be
square; points outside may be displayable on devices whose face isn’t
square.

4014 space(0, 0, 3120, 3120);
ver  space(0, 0, 2048, 2048);
300, 300s

space(0, 0, 4096, 4096);
450 space(0, 0, 4096, 4096);

SEE ALSO
plot(1), plot(3), graph(1)
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TTYS(5)

NAME
ttys — terminal initialization data

DESCRIPTION
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 con-
tains one line per special file.

The first character of a line is either ‘O’ 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 getty (8), which performs such tasks as baud-rate recognition, reading
the login name, and calling login. The characters recognized by getty(8) are
included with the description of getty.

FILES
/etc/ttys

SEE ALSO
-init(8), getty(8), login(1)
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UTMP(5)

NAME
utmp, wtmp — login records

SYNTAX
#include <utmp.h>

DESCRIPTION
The utmp file allows one to discover information about who is currently using TNIX.
The file is a sequence of entries with the following structure declared in the

include file:

struct utmp {
char ut_linel8]; /* tty name */
char  ut name[8]; /* user id */
long ut_time; /* time on */

5

This structure gives the name of the special file associated with the user's termi-
nai, the user’s iogin name, and the time of the iogin 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 associated terminal. Furthermore,
the terminal name “’ indicates that the system was rebooted at the indicated time;
the adjacent pair of entries with terminal names | and Y}’ 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 /ogin (1) and init (8). Neither of these programs creates the
file, so if it is removed record-keeping is turned off. It is summarized by ac (7).

FILES
/etc/utmp
/usr/adm/wtmp

SEE ALSO
login(1), init(8), who(1)
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Section 6
Category C Software

INTRODUCTION

This Section describes the Category C software supplied by Tektronix. The
three software packges which are described in this section and which comprise
the class of software refered to as Category C software include:

1.  Optional Text Processing Package 8560U01
Optional Native Programming Package 8560U02
Optional Auxiliary Utilities Package 8560U03

This section also describes software products such as GUIDE and ATO-
BASM which are included as a part of the base software package.

NOTE

The products described in this section are provided by Tektronix as
Category C software. Tektronix makes no warranty, expressed or
implied, that this software is suitable for a specific purpose or that it
performs any specific function correctly. Tektronix has determined
that this software can be installed and will execute in the specified
environment, but the suitability of the software and its correct opera-
tion are the customer’s responsibility. Tektronix assumes no liability
for any damage resulting from the use of this software, either directly
or indirectly.
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ADB(6)
NAME
adb — debugger
SYNTAX
adb [-w] [ objfil [ corfil ] ]
DESCRIPTION

Adb is a general purpose debugging program. It may be used to examine files and
to provide a controlled environment for the execution of TNIX programs.

Objfil is normally an executable program file, preferably containing a symbol table;
if not then the symbolic features of adb cannot be used although the file can still
be examined. The default for objfil is a.out. Corfil is assumed to be a core image
file produced after executing objfil ; the default for corfil is core.

Requests to adb are read from the standard input and responses are to the stan-
dard output. If the —w flag is present then both objfil and corfil are created if
necessary and opened for reading and writing so that files can be modified using
adb . Adb ignores QUIT; INTERRUPT causes return to the next adb command.

In general requests to adb are of the form
[address] [, count ] [command] [;]

If address is present then dot is set to address . Initially dot is set to 0. For most
commands count specifies how many times the command will be executed. The
default count is 1. Address and count are expressions.

The interpretation of an address depends on the context it is used in. If a subpro-
cess is being debugged then addresses are interpreted in the usual way in the
address space of the subprocess. For further details of address mapping see
ADDRESSES.

EXPRESSIONS
The value of dot ..

+ The value of dot incremented by the current increment.

-

The value of dot decremented by the current increment.

The last address typed.

integer
An octal number if integer begins with a 0; a hexadecimal number if pre-
ceded by # ; otherwise a decimal number.

integer . fraction
A 32 bit floating point number.

‘cccc’ The ASCII value of up to 4 characters. \ may be used to escape a ".

< name
The value of name, which is either a variable name or a register name.
Adb maintains a number of variables (see VARIABLES) named by single
letters or digits. If name is a register name then the value of the register is
obtained from the system header in corfil. The register names are
rO..r5 sp pc ps.
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symbol
A symbol is a sequence of upper or lower case letters, underscores or
digits, not starting with a digit. The value of the symbol is taken from the
symbol table in objfil. An initial _ or ~ will be prepended to symbol! if
needed.

_ symbol
In C, the ‘true name’ of an external symbol begins with _. It may be neces-
sary to utter this name to disinguish it from internal or hidden variables of a
program.

routine . name
The address of the variable name in the specified C routine. Both routine
and name are symbols . |f name is omitted the value is the address of the
most recently activated C stack frame corresponding to routine .

(exp )
The value of the expression exp .

Monadic operators

+» exp The contents of the location addressed by exp in corfil .

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

— exp Integer negation.

~ exp Bitwise complement.

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

el + e2
Integer addition.

el — @2
Integer subtraction.

el » e2
Integer multiplication.

el % e2
Integer division.

el & 62
Bitwise conjunction.

el] e2
Bitwise disjunction.

el # e2
E1 rounded up to the next multipie of e2 .

6-4 @



Category C—8560 MUSDU System Reference Manual ADB(G)
Optional Native Programming Package 8560U02

COMMANDS
Most commands consist of a verb followed by a modifier or list of modifiers. The
following verbs are available. (The commands ‘?’' and '/ may be followed by ‘+’;
see ADDRESSES for further details.)

?f Locations starting at address in objfil are printed according to the format f.
/f Locations starting at address in corfil are printed according to the format f.

- f The value of address itself is printed in the styles indicated by the format f. (For
i format ‘?’ is printed for the parts of the instruction that reference subsequent
words.)

A format consists of one or more characters that specify a style of printing. Each format
character may be preceded by a decimal integer that is a repeat count for the format
character. While stepping through a format dot is incremented temporarily by the
amount given for each format letter. If no format is given then the last format is used.
The format letters available are as follows.

(o] 2
Print 2 bytes in octal. All octal numbers output by adb are preceded by O.
o] 4
Print 4 bytes in octal.
q 2
Print in signed octal.
Q 4
Print long signed octal.
d 2
Print in decimal.
D 4
Print long decimal.
X 2
Print 2 bytes in hexadecimal.
X 4
Print 4 bytes in hexadecimal.
u 2
Print as an unsigned decimal number.
U 4
Print long unsigned decimal.
f 4
Print the 32 bit value as a floating point number.
F 8
Print double floating point.
b 1
Print the addressed byte in octal.
c 1
Print the addressed character.
C 1

Print the addressed character using the following escape convention. Character
values 000 to 040 are printed as @ followed by the corresponding character in
the range 0100 to 0140. The character @ is printed as @@.

@ | 6 -5



ADB(G) Category C—8560 MUSDU System Reference Manual
Optional Native Programming Package 8560U02

[} n
Print the addressed characters until a zero character is reached.
S n

Print a string using the @ escape convention. n is the length of the string
including its zero terminator.

Y 4
Print 4 bytes in date format (see ctime (3)).

i n
Print as PDP11 instructions. n is the number of bytes occupied by the instruc-
tion. This style of printing causes variables 1 and 2 to be set to the offset parts
of the source and destination respectively.

a 0
Print the value of dot in symbolic form. Symbols are checked to ensure that they
have an appropriate type as indicated below.

/ local or global data symbol
? iocal or global text symbol
= local or global absolute symbol
p 2
Print the addressed value in symbolic form using the same rules for symbol
lookup as a .
t 0

When preceded by an integer tabs to the next appropriate tab stop. For exam-
ple, 8t moves to the next 8-space tab stop.

r o}
Print a space.
n 0

Print a newline.
".." 0 Print the enclosed string.
Dot is decremented by the current increment. Nothing is printed.
+ Dot is incremented by 1. Nothing is printed.
- Dot is decremented by 1. Nothing is printed.

newline
if the previous command temporarily incremented dot, make the increment per-
manent. Repeat the previous command with a count of 1.

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

[ ?2/] w value ...
Write the 2-byte value into the addressed location. If the command is W, write
4 bytes. Odd addresses are not allowed when writing to the subprocess address
space.
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Optional Native Programming Package 8560U02

[?/1m b1 e1 f1[2/]

New values for (b1, e1, f1) are recorded. If less than three expressions are
given then the remaining map parameters are left unchanged. If the ‘?’ or '/’ is
followed by ‘+' then the second segment (b2 ,e2,f2) of the mapping is changed.
If the list is terminated by ‘?’ or ‘/’ then the file (objfil or corfil respectively) is
used for subsequent requests. (So that, for example, ‘/m?’ will cause ‘/’ to refer
to objfil .)

> name

Dot is assigned to the variable or register named.

! A shell is called to read the rest of the line following ‘!’

$ modifier

Miscellaneous commands. The available modifiers are:

<f
> f
r

f

Jg<oaQaowsgo

: modifier

Read commands from the file f and return.

Send output to the file f, which is created if it does not exist.

Print the general registers and the instruction addressed by pc . Dot is
set to pc.

Print the floating registers in single or double length. If the floating point
status of ps is set to double (0200 bit) then double length is used any-
way.

Print all breakpoints and their associated counts and commands.

ALGOL 68 stack backtrace. If address is given then it is taken to be the
address of the current frame (instead of r4 ). If count is given then only
the first count frames are printed.

C stack backtrace. If address is given then it is taken as the address of
the current frame (instead of r5). If C is used then the names and (16
bit) values of all automatic and static variables are printed for each
active function. If count is given then only the first count frames are
printed.

The names and values of external variables are printed.

Set the page width for output to address (default 80).

Set the limit for symbol matches to address (default 255).

All integers input are regarded as octal.

Reset integer input as described in EXPRESSIONS.

Exit from adb .

Print all non zero variables in octal.

Print the address map.

Manage a subprocess. Available modifiers are:

bc

Set breakpoint at address. The breakpoint is executed count —1 times
before causing a stop. Each time the breakpoint is encountered the com-
mand ¢ is executed. If this command sets dot to zero then the breakpoint
causes a stop.

Delete breakpoint at address .
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r Run objfil as a subprocess. If address is given explicitly then the pro-
gram is entered at this point; otherwise the program is entered at its
standard entry point. count specifies how many breakpoints are to be
ignored before stopping. Arguments to the subprocess may be supplied
on the same line as the command. An argument starting with < or >
causes the standard input or output to be established for the command.
All signals are turned on on entry to the subprocess.

cs The subprocess is continued with signal s ¢ s, see signal (2). |f address
is given then the subprocess is continued at this address. If no signal is
specified then the signal that caused the subprocess to stop is sent.
Breakpoint skipping is the same as forr.

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

K The current subprocess, if any, is terminated.

VARIABLES
Adb provides a number of variables. Named variables are set initially by adb but

are not used subsequently. Numbered variables are reserved for communication
as follows.

o The iast valus printed.
1 The last offset part of an instruction source.
2 The previous value of variable 1.

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

The base address of the data segment.

The data segment size.

The entry point.

The ‘magic’ number (0405, 0407, 0410 or 0411).
The stack segment size.

The text segment size.

ADDRESSES
The address in a file associated with a written address is determined by a mapping
associated with that file. Each mapping is represented by two triples (b1, e1, 1)
and ( b2, 2, f2 ) and the file address corresponding to a written address is calcu-
lated as follows.

~eagoao

b1 £ address < e1 => file address = address + f1—-b1,
otherwise,

b2 < address < 82 => file address = address + f2—b2,

otherwise, the requested address is not legal. In some cases (e.g. for programs with
separated | and D space) the two segments for a file may overlap. If a ? or / is fol-
lowed by an « then only the second triple is used.
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(@

The initial setting of both mappings is suitable for normal a.out and core files. If either
file is not of the kind expected then, for that file,b7 is set to O,e7 is set to the maximum
file size and f7 is set to O; in this way the whole file can be examined with no address
transiation.

So that adb may be used on large files all appropriate values are kept as signed 32 bit
integers.

FILES
/dev/mem
/dev/swap
a.out
core

SEE ALSO
ptrace(2), a.out(5), core(5)

DIAGNOSTICS
‘Adb’ when there is no current command or format. Comments about inaccessible
files, syntax errors, abnormal termination of commands, etc. Exit status is 0, unless
iast command faiied or reiurned nonzero siatus.

NOTES
A breakpoint set at the entry point is not effective on initial entry to the program.
When single stepping, system calls do not count as an executed instruction.
Local variables whose names are the same as an external variabie may foul up the
accessing of the external.
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AR(6)
NAME

ar — archive and library maintainer
SYNTAX

ar key [ posname ] afile name ...
DESCRIPTION

Ar maintains groups of files combined into a single archive file. Its main use is to
create and update library files as used by the loader. It can be used, though, for
any similar purpose.

Key is one character from the set drqtpmx, optionally concatenated with one or
more of vuaibcl. Afile is the archive file. The names are constituent files in the
archive file. The meanings of the key characters are:

d Delete the named files from the archive file.

r Replace the named files in the archive file. If the optional character u is
used with r, then only those files with modified dates later than the archive
files are replaced. If an optional positioning character from the set abi is
used, then the posname argument must be present and specifies that new
files are to be placed after (a) or before (b or | ) posname. Otherwise
new files are placed at the end.

q Quickly append the named files to the end of the archive file. Optional
positioning characters are invalid. The command does not check whether
the added members are aiready in the archive. Usefui oniy {o avoid qua-
dratic behavior when creating a large archive piece-by-piece.

t Print a table of contents of the archive file. If no names are given, all files
in the archive are tabled. If names are given, only those files are tabled.

p Print the named files in the archive.

Move the named files to the end of the archive. If a positioning character is
present, then the posname argument must be present and, as in r, specifies
where the files are to be moved.

X Extract the named files. If no names are given, all files in the archive are
extracted. In neither case does x alter the archive file.

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

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

I Local. Normally ar places its temporary files in the directory /tmp. This
option causes them to be placed in the local directory.
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FILES
/tmp/v* temporaries
SEE ALSO
Id(1), ar(5), lorder(1)
NOTES
If the same file is mentioned twice in an argument list, it may be put in the archive
twice.
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ARCV(6)

NAME

arcv — convert archives to new format
SYNTAX

arcy file ...
DESCRIPTION

Arcv converts archive files (see ar (1), ar (5)) from 6th edition to 7th edition format.

The conversion is done in place, and the command refuses to alter a file not in old
archive format.

Old archives are marked with a magic number of 0177555 at the start; new
archives have 0177545.

FILES
/tmp/v*, temporary copy
SEE ALSO

ar(1) or(:\
Ql\ i/, Al \w/

(@)

6-13



ARCV(G) Category C—8560 MUSDU System Reference Manual
Optional Native Programming Package 8560U02

[This page intentionally left blank.]

6'14 (@Y



Category C—8560 MUSDU System Reference Manual AS(G)
Optional Native Programming Package 8560U02

AS(6)

NAME

as — assembler
SYNTAX

as [ — ] [ —o objfile ] file ...
DESCRIPTION

As assembles the concatenation of the named files. If the optional first argument
— is used, all undefined symbols in the assembly are treated as global.

The output of the assembly is left on the file objfile; if that is omitted, a.out is used.
It is executable if no errors occurred during the assembly, and if there were no
unresolved external references.

FILES
/lib/as2 pass 2 of the assembier
/tmp/atm[1-3]? temporary
a.out object

SEE ALSO

Id(1), nm(1), adb(1), a.out(5)
TNIX Assembler Manual by D. M. Ritchie

DIAGNOSTICS
When an input file cannot be read, its name followed by a question mark is typed
and assembly ceases. When syntactic or semantic errors occur, a single-character
diagnostic is typed out together with the line number and the file name in which it
occurred. Errors in pass 1 cause cancellation of pass 2. The possible errors are:

Parentheses error

Parentheses error

String not terminated properly
Indirection used illegally

lllegal assignment to ‘.’

Error in address

Branch instruction is odd or too remote
Error in expression

Error in local (‘f' or ‘b’) type symbol
Garbage (unknown) character

End of file inside an if

Multiply defined symbol as label

Word quantity assembled at odd address
‘! different in pass 1 and 2

Relocation error

Undefined symbol

Syntax error

.A._.v

X c T 03 "@ "0 Ue-”

NOTES
Syntax errors can cause incorrect line numbers in following diagnostics.
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AT(6)
NAME
at — execute commands at a later time
SYNTAX
at time [ day ] [ file ]
DESCRIPTION

At squirrels away a copy of the named file (standard input default) to be used as
input to sh (1) at a specified later time. A cd (1) command to the current directory
is inserted at the beginning, followed by assignments to all environment variables.
When the script is run, it uses the user and group ID of the creator of the copy file.

The time is 1 to 4 digits, with an optional following ‘A’, ‘P’, ‘N’ or ‘M’ for AM, PM,
noon or midnight. One and two digit numbers are taken to be hours, three and four
digits to be hours and minutes. If no letters follow the digits, a 24 hour clock time
is understood.

The optional day is either (1) a month name followed by a day number, or (2) a day
of the week; if the word ‘week’ follows invocation is moved seven days further oft.
Names of months and days may be recognizably truncated. Examples of legitimate
commands are

at 8am jan 24
at 1530 fr week

At programs are executed by periodic execution of the command /usr/lib/atrun from
cron (8). The granularity of at depends upon how often atrun is executed.

Standard output or error output is lost uniess redirected.

FILES
/usr/spool/at/yy.ddd.hhhh.uu
activity to be performed at hour hhhh of year day ddd of year yy. uu is a unique
number.
/usr/spool/at/lasttimedone contains hhhh for last hour of activity.
/usr/spool/at/past directory of activities now in progress
/usr/lib/atrun program that executes activities that are due
pwd(1)

SEE ALSO
calendar(1), cron(8)

DIAGNOSTICS
Complains about various syntax errors and times out of range.

NOTES
Due to the granularity of the execution of /usr/lib/atrun, there may be bugs in
scheduling things almost exactly 24 hours into the future.
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ATOBASM(6)

NAME
atobasm-—A series to B series conversion program for non-microprocessor-specific source
code.

SYNTAX
atobasm [-0 newfile] [-n] [-m] infile

DESCRIPTION
Atobasm converts non-microprocessor-specific A series assembler source code into B se-
ries assembler source code where possible, generating conversion messages or error mes-
sages where manual intervention is necessary.

OPTIONS
-m Merge the message file with the output source.
-n Turn off the conversion for reserved words and labels.
-0 Output the B series source to newfile; otherwise, sends the B series source to

the standard output.

SOURCE DIFFERENCES
Here is a list of source differences between the A series and B series assemblers:

1. Text substitution delimiter
A series: delimiter =’
B series: delimiter =
2. String delimiter
A series: delimiter =
B series: delimiter = '
Instances of ~"and ~” will be kept in their original (correct) form.
3. TRM list option
A series: available
B series: replaced by the LINE directive
4. Numeric operand set to a string
A series: Numeric converted to a string; truncated on right.
B series: Numeric treated as a literal; truncated on left.
Example of A series: STRING A,B(3)

A SET 6 ; sets A to "000006"
B SET -3 ;3 sets B to "-00"
B SET 1234 ; sets B to "001"

Example of B series: STRING A,B(3)

A SET 6 ; sets A to "6°"
B SET -3 ; sets B to "-3°"
B SET 1234 ; sets B to "123" and a truncation error
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5. Labels allowed on the ELSE, ENDIF, ENDR, EXITM, LIST, MACRO, NAME, NOLIST,
PAGE, REPEAT, SPACE, STITLE, STRING, TITLE, and WARNING instructions

A series: labels are permitted
B series: labels are not permitted

6. Reserved words—ADDRESS, ALIGN, BITS, CLASS, ELSEIF, EXITR, FLOAT, LONG,
LINE, MACLIB, STOPS, STRINGOF, TIMES, XREF

A series: not used as reserved words
B series: reserved words
7. Variable name length
A series: only the first 8 characters of a variable name are recognized
B series: the first 16 characters of a variable name are recognized

Variable name length can be a problem if you define a variable named
“VERYLONGLABEL” in an A series program, but later refer to it within the same pro-
gram as “VERYLONG". Since the B series assembler would treat them as two distinct
variables, “VERYLONG" would be undefined in the B series assembler.

EXAMPLES

Here are some typical command invocations:
$ atobasm oldfile <CR>

This uses the file “oldfile” as input and produces a file on standard output with the messages
and source code merged.

$ atobasm -o newfile oldfile <CR>

The file “oldfile” will be used as input. The source code will be output to “newfile” and the
messages will be sent to standard output.

$ atobasm -o newfile -m oldfile <CR>

or

$ atobasm oldfile >newfile <CR>

The file “oldfile” will be used as input. The messages and source code will be merged into
“newfile”

$ atobasm oldfile 2>errfile <CR>

The file “oldfile” will be used as input. The conversion messages and source code merged
will be sent to standard output. The error messages will be output into “errfile”.

CONVERSION MESSAGES

The foliowing conversion messages may be generated:

atobasm: line nn Invalid A series syntax; remainder of line skipped

atobasm:  line nn Include file must be converted also, check file name

atobasm:  line nn <symbol> changed to <symbol>

atobasm:  Substituted values may be keywords on the following lines:
nn, nn, nn, . ..

atobasm:  String delimiter ' is converted to " on the following lines:
nn, nn, nn, . ..
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atobasm:  String delimiter " is converted to ’ on the following lines:
nn, nn, nn, . ..

atobasm:  Numberic operand conversion done on the following lines:
nn, nn, nn, . ..

atobasm:  Labels conversion done on the following lines:
nn, nn, nn, . . .

atobasm:  TRM conversion done on the following lines:
nn, nn, nn, . . .

atobasm:  String delimiter " is converted to ~” on the following lines:
nn, nn, nn, . ..
nnis the line number of the B series assembler output file.

ERROR MESSAGES
The following error messages may be generated:

atobasm: file read error

atobasm: file write error

atobasm:  memory overflow

atobasm: cannot open file

atobasm: input <file> is output

atobasm:  usage: atobasm [-0 outfile] [-n] [-m] infile

NOTES
Atobasm works for all legal A series assembler programs, subject to the following
constraints:
a. Atobasm will:
* change the text substitution delimiter to its equivalent B series form (”); and wili
® truncate the variable name within the text substitution delimiters to 8 characters.

b. Atobasm will not:

® convert the variable name within the text substitution delimiters if it is a B series
reserved word;

* convert a B series reserved word when it is composed of substituted text and
leading and/or trailing text; or

® truncate a variable to 8 characters when it is composed of substituted text and
leading and/or trailing text.

c. Atobasm is restricted to source code that is not microprocessor-specific. For
microprocessor-specific differences between the A series and B series assemblers, refer
to the appropriate Assembler Specifics supplement to your 8500 Modular MDL Series B
Series Assembler Users Manual.

d. Atobasm will not check TRM options placed in the operand field of a LIST or NOLIST
statement via text substitution. You must manually convert the statement.

e. A numeric value set to a string variable may use an expression or constant (decimal,
binary, octal, or hexadecimal) format, but must yield a valid A series constant (a value
between -32768 and 32767).

REV NOV 1982 6-21



ATOBASM(6)

Category C—8560 MUSDU System Reference Manual

f. The string delimiter in the comment field is converted to .
g. Variable names in the comment field are not truncated to 8 characters.

h. You must convert inciude files before you assemble the program. You must convert
library files before link time.
FILES

# # # .atob.tmp—temporary file
# # # .atob.tpmesfile—temporary file
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AWK(6)
NAME
awk — pattern scanning and processing language
SYNTAX
awk [—Fc][prog][file] ..
DESCRIPTION

Awk scans each input file for lines that match any of a set of patterns specified in
prog . With each pattern in prog there can be an associated action that will be
performed when a line of a file matiches the pattern. The set of patterns may
appear literally as prog, or in a file specified as —f file .

Files are read in order; if there are no files, the standard input is read. The file
name ‘—' means the standard input. Each line is matched against the pattern por-
tion of every pattern-action statement; the associated action is performed for each
matched pattern.

An input line is made up of fields separated by white space. (This default can be
changed by using FS.) The fields are denoted $1, $2, .. ; $0 refers to the entire
line.

A pattern-action statement has the form
pattern { action }
A missing { action } means print the line; a missing pattern always matches.
An action is a sequence of statements. A statement can be one of the following:

if ( conditional ) statement [ else statement ]

while ( conditional ) statement

for ( expression ; conditional ; expression ) statement
break

continue

{ [ statement] ...}

variable = expression

print [ expression-list ] [ > expression ]

printf format [ , expression-list ) [ > expression ]
next # skip remaining patterns on this input line
exit # skip the rest of the input

Statements are terminated by semicolons, newlines or right braces. An empty
expression-list stands for the whole line. Expressions take on string or numeric
values as appropriate, and are built using the operators +, —, *, /, %, and concate-
nation (indicated by a blank). The C operators + +,——, +=,—=, *=, /=, and %=
are also available in expressions. Variables may be scalars, array elements
(denoted x[i]) or fields. Variables are initialized to the null string. Array subscripts
may be any string, not necessarily numeric; this allows for a form of associative
memory. String constants are quoted "...".
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The print statement prints its arguments on the standard output (or on a file if
>file is present), separated by the current output field separator, and terminated
by the output record separator. The printf statement formats its expression list
according to the format (see printf (3)).

The built-in function length returns the length of its argument taken as a string, or
of the whole line if no argument. There are also built-in functions exp, log, sqrt,
and int. The last truncates its argument to an integer. substr(s, m, n) returns the
n -character substring of s that begins at position m. The function
sprintf(fmt, expr, expr, ...) formats the expressions according to the printf (3) format
given by fmt and returns the resulting string.

Patterns are arbitrary Boolean combinations (!, I, &&, and parentheses) of regular
expressions and relational expressions. Regular expressions must be surrounded
by slashes and are as in egrep . Isolated regular expressions in a pattern apply to
the entire line. Regular expressions may also occur in relational expressions.

A pattern may consist of two patterns separated by a comma; in this case, the
action is performed for all lines between an occurrence of the first pattern and the
next occurrence of the second.

A relational expression is one of the following:

expression matchop regular-expression

expresgion relop expression

where a relop is any of the six relational operators in C, and a matchop is either ~
(for contains) or !I" (for does not contain). A conditional is an arithmetic expres-
sion, a relational expression, or a Boolean combination of these.

The special patterns BEGIN and END may be used to capture control before the
first input line is read and after the last. BEGIN must be the first pattern, END the
last.

A single character ¢ may be used to separate the fields by starting the program
with

BEGIN{ FS = "¢"
or by using the —F ¢ option.

Other variable names with special meanings include NF, the number of fields in the
current record; NR, the ordinal number of the current record; FILENAME, the name
of the current input file; OFS, the output field separator (default blank); ORS, the
output record separator {(default newline); and OFMT, the output format for
numbers (default %.6g).

EXAMPLES
Print lines longer than 72 characters:

length > 72
Print first two fields in opposite order:
{ print $2, $1}
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Add up first column, print sum and average:

{s+=81}
END { print"sum is", s, " average is", s/NR }

Print fields in reverse order:
{ for (i = NF;i> 0; ——i) print $i}

Print all lines between start/stop pairs:
/start/, /stop/

Print all lines whose first field is different from previous one:
$1 != prev | print; prev = $1 }

SEE ALSO
lex(1), sed(1)
A. V. Aho, B. W. Kernighan, P. J. Weinberger, Awk — a pattern scanning and pro-
cessing language

NOTES
There are no explicit conversions between numbers and strings. To force an
expression to be treated as a number add O to it; to force it to be treated as a
string concatenate "" to it.
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BAS(6)
NAME

bas — basic
SYNTAX

bas [ file ]
DESCRIPTION

Bas is a dialect of Basic. If a file argument is provided, the file is used for input
before the terminal is read. Bas accepts lines of the form:

statement
integer statement

Integer numbered statements (known as internal statements) are stored for later
execution. They are stored in sorted ascending order. Non-numbered statements
are immediately executed. The result of an immediate expression statement (that
does not have ‘=" as its highest operator) is printed. Interrupts suspend computa-
tion.

Statements have the following syntax:

expression
The expression is executed for its side effects (assignment or function cali)
or for printing as described above.

comment ...
This statement is ignored. It is used to interject commentary in a program.
done
Return to system level.
dump
The name and current value of every variable is printed.
edit

The TNIX editor, ed, is invoked with the file argument. After the editor exits,
this file is recompiled.

for name = expression expression statement
for name = expression expression

next
The for statement repetitively executes a statement (first form) or a group of
statements (second form) under control of a named variable. The variable
takes on the value of the first expression, then is incremented by one on
each loop, not to exceed the value of the second expression.

goto expression
The expression is evaluated, truncated to an integer and execution goes to
the corresponding integer numbered statment. If executed from immediate
mode, the internal statements are compiled first.
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if expression statement
if expression

[ else
o]

fi
The statement (first form) or group of statements (second form) is executed
if the expression evaluates to non-zero. In the second form, an optional
else allows for a group of statements to be executed when the first group is
not.

list [expression [expression]]
is used to print out the stored internal statements. If no arguments are
given, all internal statements are printed. |f one argument is given, only that
internal statement is listed. If two arguments are given, all internal state-
ments inclusively between the arguments are printed.

print list
The list of expressions and strings are concatenated and printed. (A string
is delimited by " characters.)

prompt list
Prompt is the same as print except that no newline character is printed.

return [expression)
The expression is evaluated and the result is passed back as the value of a
function call. If no expression is given, zero is returned.

run
The internal statements are compiled. The symbol table is re-initialized.
The random number generator is reset. Control is passed to the lowest
numbered internal statement.

save [expression [expression]]
Save is like list except that the output is written on the file argument. If no
argument is given on the command, b.out is used.

Expressions have the following syntax:

name
A name is used to specify a variable. Names are composed of a letter fol-
lowed by letters and digits. The first four characters of a name are signifi-
cant.

number
A number is used to represent a constant value. A number is written in
Fortran style, and contains digits, an optional decimal point, and possibly a
scale factor consisting of an e followed by a possibly signed exponent.

{ expression )
Parentheses are used to alter normal order of evaluation.

_ expression
The resuit is the negation of the expression.
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expression operator expression
Common functions of two arguments are abbreviated by the two arguments
separated by an operator denoting the function. A complete list of opera-
tors is given below.

expression ( [expression [, expression] ... 1)
Functions of an arbitrary number of arguments can be called by an éxpres-
sion followed by the arguments in parentheses separated by commas. The
expression evaluates to the line number of the entry of the function in the
internally stored statements. This causes the internal statements to be
compiled. If the expression evaluates negative, a builtin function is called.
The list of builtin functions appears below.

name [ expression [, expression] ... ]
Each expression is truncated to an integer and used as a specifier for the
name. The result is syntactically identical to a name. a[1,2] is the same as
a[1][2]. The truncated expressions are restricted to values between 0 and
32767.

The following is the list of operators:

= = jg the assignment operator. The left operand must be a name or an
array element. The result is the right operand. Assignment binds right
to left,

&| & (logical and) has result zero if either of its arguments are zero. It
has result one if both its arguments are non-zero. | (logical or) has
result zero if both of its arguments are zero. It has result one if either
of its arguments are non-zero.

€ <m>>m mm <>
The relational operators (< less than, <= less than or equal, >
greater than, > = greater than or equal, == equal to, <> not equal
to) return one if their arguments are in the specified relation. They
return zero otherwise. Relational operators at the same level extend
as follows: a>b>c is the same as a>b&b>c.

+ — Add and subtract.
* /  Multiply and divide.
Exponentiation.
The following is a list of builtin functions:

arg(i)
is the value of the i -th actual parameter on the current level of func-
tion call.

exp(x)
is the exponential function of x .

log(x)
is the natural logarithm of x .

sqr(x)
is the square root of x .
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8in(x)
is the sine of x (radians).

cos(x)
is the cosine of x (radians).

atn(x)
is the arctangent of x. Its value is between —7/2 and = /2.

rnd()
is a uniformly distributed random number between zero and one.

expr( )
is the only form of program input. A line is read from the input and
evaluated as an expression. The resultant value is returned.

abs(x)
is the absolute value of x .
int(x)
returns x truncated (towards 0) to an integer.
FILES
/tmp/btm? temporary
b.out save file
/bin/edfor edit
DIAGNOSTICS
Syntax errors cause the incorrect line to be typed with an underscore where the
parse failed. All other diagnostics are self explanatory.
NOTES
Has been known to give core images.
Catches interrupts even when they are turned off.
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BC(6)
NAME
bc — arbitrary-precision arithmetic language
SYNTAX
bc[—cl[-I][file..]
DESCRIPTION

Bc is an interactive processor for a language which resembles C but provides
unlimited precision arithmetic. It takes input from any files given, then reads the
standard input. The —I argument stands for the name of an arbitrary precision
math library. The syntax for bc programs is as follows; L means letter a-z, E means
expression, S means statement.

Comments
are enclosed in /* and */.

Names
simple variables: L
array eiements: L [ E ]
The words ‘ibase’, ‘obase’, and ‘scale’

Other operands
arbitrarily long numbers with optional sign and decimal point.
(E)
sqrt (E)
length (E) number of significant decimal digits
scale (E) number of digits right of decimal point

L(E,..,E)
Operators
+ — */ % "~ (% is remainder; " is power)
++ — (prefix and postfix; apply to names)
== <= >= |= < >
= =4+ =— =* =/ =% ="
Statements
E
{8;..;8}
if(E)S
while (E) S
for(E;E;E)S
null statement
break
quit

Function definitions
define L (L., L){
autoL, .., L
S;..S
return ( E)

6-31



BC(G) Category C—8560 MUSDU System Reference Manual
Optional Auxiliary Utilities Package 8560U03

Functions in —| math library
s(x)  sine
c(x) cosine
e(x) exponential
1(x) log
a(x) arctangent
i(n,x) Bessel function

All function arguments are passed by value.

The value of a statement that is an expression is printed unless the main
operator is an assignment. Either semicolons or newlines may separate
statements. Assignment to scale influences the number of digits to be
retained on arithmetic operations in the manner of dc (7). Assignments to
ibase or obase set the input and output number radix respectively.

The same letter may be used as an array, a function, and a simple variable
simultaneously. All variables are global to the program. ‘Auto’ variables
are pushed down during function calls. When using arrays as function
arguments or defining them as automatic variables empty square brackets
must follow the array name.

For example

scale = 20
define e(x)|
autoa, b, c, i s
a=1
b=1
s =1
for(i=1; 1==1; i+ +){

I
~ * o
O — X .

0) return(s)

SO O

o qn

o Il o oo |
»

®
+ |
(9}

}

defines a function to compute an approximate value of the exponential
function and

forli=1; i< =10; i+ +) ofi)

prints approximate values of the exponential function of the first ten
integers.

Bc is actually a preprocessor for dc (1), which it invokes automatically,
unless the —c (compile only) option is present. In this case the dc input is
sent to the standard output instead.
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FILES
/usr/lib/lib.o mathematical library
dc(1) desk calculator proper

SEE ALSO
dc(1)
L. L. Cherry and R. Morris, BC — An arbitrary precision desk-calculator language

NOTES
No &§&, |, or ! operators.
For statement must have all three E’s.
Quit is interpreted when read, not when executed.
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CAL(6)

NAME
cal — print calendar

SYNTAX
cal [ month ] year

DESCRIPTION
Cal prints a calendar for the specified year. If a month is also specified, a calendar
just for that month is printed. Year can be between 1 and 9999. The month is a
number between 1 and 12. The calendar produced is that for England and her
colonies. :

Try September 1752.

NOTES
The year is always considered to start in January even though this is historically
naive.
Beware that ‘cal 78’ refers to the early Christian era, not the 20th century.
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CALENDAR(8)

NAME

calendar — reminder service

SYNTAX

calendar [ — ]

DESCRIPTION

Calendar consults the file ‘calendar’ in the current directory and prints out lines
that contain today's or tomorrow’s date anywhere in the line. Most reasonable
month-day dates such as ‘Dec. 7, ‘december 7, ‘12/7, etc., are recognized, but not
‘7 December’ or ‘7/12’. On weekends ‘tomorrow’ extends through Monday.

When an argument is present, calendar does its job for every user who has a file
‘calendar’ in his login directory and sends him any positive rasults by mail (1).
Normally this is done daily in the wee hours under control of cron (8).

FILES

calendar

fusr/iib/caiendar to figure out today’s and tomorrow's dates
/etc/passwd

/tmp/cal*

egrep, sed, mail subprocesses

SEE ALSO

at(1), cron(8), mail(1)

NOTES

Your calendar must be public information for you to get reminder service.
Calendar’s extended idea of ‘tomorrow’ doesn’t account for holidays.
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CB(6)

NAME
cb — C program beautifier

SYNTAX
cb

DESCRIPTION
Cb places a copy of the C program from the standard input on the standard output
with spacing and indentation that displays the structure of the program.
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CC(6)

NAME
cc, pcc — C compiler

SYNTAX
cc [ option ] ... file ...

pcc [ option ] ... file ...

DESCRIPTION
Cc is the TNIX C compiler. It accepts several types of arguments:

Arguments whose names end with '.c’ are taken to be C source programs; they are
compiled, and each object program is left on the file whose name is that of the
source with '.0' substituted for '.c’. The .0’ file is normally deleted, however, if a
single C program is compiled and loaded all at one go.

in the same way, arguments whose names end with '.s’ are taken to be assembly
source programs and are assembled, producing a .0’ file.

The following options are interpreted by cc. Seeid (7} for ioad-time options.

-q Turn off the printing of the name of each pass of the compiler as it is called
by cc (1). The default mode is to print them. This is sometimes called
noisy and quiet mode, depending on the the value of this switch.

-C Suppress the loading phase of the compilation, and force an object file to
be produced even if only one program is compiled.

-p Arrange for the compiler to produce code which counts the number of times
each routine is called; also, if loading takes place, replace the standard
startup routine by one which automatically calls monitor (3) at the start and
arranges to write out a mon.out file at normal termination of execution of
the object program. An execution profile can then be generated by use of
prof (1).

—f In systems without hardware floating-point, use a version of the C compiler
which handles floating-point constants and loads the object program with
the floating-point interpreter. Do not use if the hardware is present.

-0 Invoke an object-code optimizer.

-8 Compile the named C programs, and leave the assembler-language output
on corresponding files suffixed '.s'.

-P Run only the macro preprocessor and place the result for each '.c’ file in a
corresponding ".i’ file and has no '#’ lines in it.

—-E Run only the macro preprocessor and send the result to the standard out-
put. The output is intended for compiler debugging; it is unacceptable as
input tocc .

—o0 output
Name the final output file output. If this option is used the file 'a.out’ will
be left undisturbed.
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—D name=def

~D name
Define the name to the preprocessor, as if by '#define’. If no definition is
given, the name is defined as 1.

—U name
Remove any initial definition of name .

-1 dir '#include’ files whose names do not begin with '/’ are always sought first in
the directory of the file argument, then in directories named in —I options,
then in directories on a standard list.

—B string
Find substitute compiler passes in the files named string with the suffixes
cpp, c0, ¢c1 and c2. If string is empty, use a standard backup version.

-t[p012]
Find only the designated compiler passes in the files whose names are
constructed by a —B option. In the absence of a —B option, the string is
taken to be '/usr/c/'.

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

The major purpose of the 'portable C compiler’, pcc, is to serve as a model on
which to base other compilers. Pcc does not support options —f, —E , —B, and
—t. It provides, in addition to the language of cc, unsigned char type data and ini-
tialized bit fields.

FILES
file.c input file
file.o object file
a.out loaded output
/tmp/ctm? temporaries for cc
/lib/cpp preprocessor
/lib/cl01] compiler for cc
/lib/bcO large pass 0.

/usr/c/oc[012] backup compiler for cc
/usr/c/ocpp backup preprocessor

/ib/fc[01] floating-point compiler
/lib/c2 optional optimizer
/lib/crt0.0 runtime startoff

/lib/mcrt0.0 startoff for profiling
/lib/fert0.0 startoff for floating-point interpretation

/lib/libc.a standard library, see intro (3)
/usr/include  standard directory for '#include’ files
/tmp/pc* temporaries for pcc

/usr/lib/ccom compiler for pcc
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SEE ALSO

B. W. Kernighan and D. M. Ritchie, The C Programming Language, Prentice-Hall,
1978
D. M. Ritchie, C Reference Manual
monitor(3), prof(1), adb(1), Id(1)
DIAGNOSTICS

The diagnostics produced by C itself are intended to be self-explanatory. Occa-
sional messages may be produced by the assembler or loader. Of these, the most
mystifying are from the assembler, as (1), in particular 'm’, which means a
multiply-defined external symbol (function or data).

NOTES

Pcc is little tried on the PDP11; specialized code generated for that machine has

not been well shaken down. The —O optimizer was designed to work with cc ; its
use with pcc is suspect.

6-43



CC(B) Category C—8560 MUSDU System Reference Manual
Optional Native Programming Package 8560U02

[This page intentionally left blank.]

6-44 @



Category C—8560 MUSDU System Reference Manual COL(G)
Optional Text Processing Package 85660U01

coL(e)
NAME
col — filter reverse line feeds
SYNTAX
col [—bfx]
DESCRIPTION

Col reads the standard input and writes the standard output. It performs the line
overlays implied by reverse line feeds (ESC-7 in ASCIl) and by forward and
reverse half line feeds (ESC-9 and ESC-8). Col is particularly useful for filtering
multicolumn output made with the ‘.rt' command of nroff and output resulting from
use of the tb/ (1) preprocessor.

Although col accepts half line motions in its input, it normally does not emit them
on output. Instead, text that would appear between lines is moved to the next
lower full line boundary. This treatment can be suppressed by the —f (fine) option;
in this case the output from co/ may contain forward half line feeds (ESC-9), but
will still never contain either kind of reverse line motion.

If the —b option is given, co/ assumes that the output device in use is not capable
of backspacing. In this case, if several characters are to appear in the same place,
only the last one read will be taken.

The control characters SO (ASCIl code 017), and S| (016) are assumed to start
and end text in an alternate character set. The character set (primary or alternate)
associated with each printing character read is remembered; on output, SO and SI
characters are generated where necessary to maintain the correct treatment of
each character.

Col normally converts white space to tabs to shorten printing time. If the —x option
is given, this conversion is suppressed.

All control characters are removed from the input except space, backspace, tab,
return, newline, ESC (033) followed by one of 789, SI, SO, and VT (013). This last
character is an alternate form of full reverse line feed, for compatibility with some
other hardware conventions. All other non-printing characters are ignored.

SEE ALSO
troff(1), tbl(1), greek(1)

NOTES
Can’t back up more than 128 lines.
No more than 800 characters, including backspaces, on a line.
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CRYPT(6)

NAME
crypt — encode/decode

SYNTAX
crypt [ password ]

DESCRIPTION
Crypt reads from the standard input and writes on the standard output. The pass-
word is a key that selects a particular transformation. If no password is given,
crypt demands a key from the terminal and turns off printing while the key is being
typed in. Crypt encrypts and decrypts with the same key:

crypt key <clear >cypher
crypt key <cypher | pr

will print the clear.

Files encrypted by crypt are compatible with those treated by the editor ed in
encryption mode.

The security of encrypted files depends on three factors: the fundamental method
must be hard to solve; direct search of the key space must be infeasible; ‘sneak
paths’ by which keys or cleartext can become visible must be minimized.

Crypt implements a one-rotor machine designed along the lines of the German
Enigma, but with a 256-element rotor. Methods of attack on such machines are
known, but not widely; moreover the amount of work required is likely to be large.

The transformation of a key into the internal settings of the machine is deliberately
designed to be expensive, i.e. to take a substantial fraction of a second to compute.
However, if keys are restricted to (say) three lower-case letters, then encrypted
files can be read by expending only a substantial fraction of five minutes of
machine time.

Since the key is an argument to the crypt command, it is potentially visible to users
executing ps (1) or a derivative. To minimize this possibility, crypt takes care to
destroy any record of the key immediately upon entry. No doubt the choice of keys
and key security are the most vuinerable aspect of crypt.

FILES
/dev/tty for typed key

SEE ALSO
ed(1), makekey(8)

NOTES
There is no warranty of merchantability nor any warranty of fitness for a particular
purpose nor any other warranty, either express or implied, as to the accuracy of the
enciosed materials or as to their suitability for any particular purpose. Accordingly,
Tektronix, Inc. assumes no responsibility for their use by the recipient. Further,
Tektronix, Inc. assumes no obligation to furnish any assistance of any kind whatso-
ever, or to furnish any additional information or documentation.
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DC(6)
NAME

dc — desk calculator
SYNTAX

dc [ file ]
DESCRIPTION

Dc is an arbitrary precision arithmetic package. Ordinarily it operates on decimal
integers, but one may specify an input base, output base, and a number of frac-
tional digits to be maintained. The overall structure of dc is a stacking (reverse
Polish) calculator. If an argument is given, input is taken from that file until its end,
then from the standard input. The following constructions are recognized:

number
The value of the number is pushed on the stack. A number is an unbroken
string of the digits 0-9. It may be preceded by an underscore _ to input a
negative number. Numbers may contain decimal points.

+ -/ "% "
The top two values on the stack are added (+), subtracted (—), multiplied
(*), divided (/), remaindered (%), or exponentiated (*). The two entries are
popped off the stack; the result is pushed on the stack in their place. Any
fractional part of an exponent is ignored.

8 x The top of the stack is popped and stored into a register named x,
where x may be any character. If the 8 is capitalized, x is treated as
a stack and the value is pushed on it.

I x The value in register x is pushed on the stack. The register x is not
altered. All registers start with zero value. If the | is capitalized,
register x is treated as a stack and its top value is popped onto the
main stack.

d The top value on the stack is duplicated.

The top value on the stack is printed. The top value remains
unchanged. P interprets the top of the stack as an ascii string,
removes it, and prints it.

f All values on the stack and in registers are printed.

q exits the program. If executing a string, the recursion level is
popped by two. If q is capitalized, the top value on the stack is
popped and the string execution level is popped by that value.

X treats the top element of the stack as a character string and exe-
cutes it as a string of dc commands.

X replaces the number on the top of the stack with its scale factor.
[..] puts the bracketed ascii string onto the top of the stack.
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<X >X =X

IN

~ N

The top two elements of the stack are popped and compared. Register x
is executed if they obey the stated relation.

replaces the top element on the stack by its square root. Any existing
fractional part of the argument is taken into account, but otherwise the
scale factor is ignored.

interprets the rest of the line as a TNIX command.
All values on the stack are popped.

The top value on the stack is popped and used as the number radix for
further input. | pushes the input base on the top of the stack.

The top value on the stack is popped and used as the number radix for
further output.

pushes the output base on the top of the stack.

the top of the stack is popped, and that value is used as a non-negative
scale factor: the appropriate number of places are printed on output, and
maintained during multiplication, division, and exponentiation. The
interaction of scale factor, input base, and output base will be reasonable
if all are changed together.

The stack level is pushed onto the stack.
replaces the number on the top of the stack with its length.

A line of input is taken from the input source (usually the terminal) and
executed.

are used by bc for array operations.

An example which prints the first ten values of n! is

SEE ALSO

[la1 +dsa*plal0> y]sy
Osa1
lyx

bc(1), which is a preprocessor for dc providing infix notation and a C-like syntax
which implements functions and reasonable control structures for programs.

DIAGNOSTICS
‘x is unimplemented’ where x is an octal number.
‘stack empty’ for not enough elements on the stack to do what was asked.
‘Out of space’ when the free list is exhausted (too many digits).
‘Out of headers’ for too many numbers being kept around.
‘Out of pushdown’ for too many items on the stack.
‘Nesting Depth’ for too many levels of nested execution.
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DD(6)
NAME

dd — convert and copy a file
SYNTAX

dd [option=value] ...
DESCRIPTION

Dd copies the specified input file to the specified output with possible conversions.
The standard input and output are used by default. The input and output block
size may be specified to take advantage of raw physical 1/0.

option values
ifm= input file name; standard input is default
of=  output file name; standard output is default
ibs= n

input block size n bytes (default 512)
obs= n

output block size (default 512)

bs= n set both input and output block size, superseding ibs and obs; also, if no
conversion is specified, it is particularly efficient since no copy need be

done
cbs= n
conversion buffer size
skip=n
skip n input records before starting copy
files= n
copy n files from (tape) input
seek= n
seek n records from beginning of output file before copying
count=n
copy only n input records
conv=ascii .
convert EBCDIC to ASCII
ebcdic
convert ASCII to EBCDIC
ibm
slightly different map of ASCII to EBCDIC
Icase
map alphabetics to lower case
ucase
map alphabetics to upper case
swab
swap every pair of bytes
noerror
do not stop processing on an error
sync

pad every input record to ibs

several comma-separated conversions

@ 6-51



DD(6)

Optional Auxiliary Utilities Package 8560U03

Category C—8560 MUSDU System Reference Manual

6-52

Where sizes are specified, a number of bytes is expected. A number may end with
k, b or w to specify multiplication by 1024, 512, or 2 respectively; a pair of
numbers may be separated by x to indicate a product.

Cbs is used only if ascii or ebcdic conversion is specified. In the former case cbs
characters are placed into the conversion buffer, converted to ASCII, and trailing
blanks trimmed and new-line added before sending the line to the output. In the
latter case ASCIl characters are read into the conversion buffer, converted to
EBCDIC, and blanks added to make up an output record of size cbs .

After completion, dd reports the number of whole and partial input and output
biocks.

For example, to read an EBCDIC tape biocked ten 80-byte EBCDIC card images
per record into the ASCII file x :

dd if=/dev/rmt0 of=x ibs=800 cbs=80 conv=ascii,lcase

Note the use of raw magtape. Dd is especially suited to 1/0 on the raw physical
devices because it allows reading and writing in arbitrary record sizes.

To skip over a file before copying from magnetic tape do

(dd of=/dev/null; dd of=x) </dev/rmt0
SEE ALSO
cpli), trt
DIAGNOSTICS
f+p records in(out): numbers of full and partial records read(written)
NOTES

The ASCII/EBCDIC conversion tables are taken from the 256 character standard in
the CACM Nov, 1968. The ‘ibm’ conversion, while less blessed as a standard,

corresponds better to certain IBM print train conventions. There is no universal
solution.

4\
Ly

Newlines are inserted only on conversion to ASCIl; padding is done only on conversion
to EBCDIC. These should be separate options.
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DEROFF(6)

NAME
deroff — remove nroff, troff, tbl and eqn constructs

SYNTAX
deroff [ —w ] file ...

DESCRIPTION
Deroff reads each file in sequence and removes all nroff and troff command lines,
backslash constructions, macro definitions, eqn constructs (between ‘EQ’' and ‘.EN’
lines or between delimiters), and table descriptions and writes the remainder on
the standard output. Deroff follows chains of included files (‘.so’ and ‘.nx' com-
mands); if a file has already been included, a ‘.so’ is ignored and a ‘.nx’ terminates
execution. If no input file is given, deroff reads from the standard input file.

If the —w flag is given, the output is a word list, one ‘word’ (string of letters, digits,
and apostrophes, beginning with a letter, apostrophes are removed) per line, and
all other characters ignored. Otherwise, the output follows the original, with the
deietions meniioned above.

SEE ALSO
troff(1), eqn(1), tbl(1)

NOTES
Deroff is not a complete troff interpreter, so it can be confused by subtle con-
structs. Most errors result in too much rather than too little output.
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DIFF3(6)

NAME
diff8 — 3-way differential file comparison

SYNTAX
diff3 [ —ex3 ] file1 file2 file3

DESCRIPTION
Diff3 compares three versions of a file, and publishes disagreeing ranges of text
flagged with these codes:

all three files differ

----1

file1 is different

----2

file2 is different

----3

file3 is different

The type of change suffered in converting a given range of a given file to some
other is indicated in one of these ways:

f:n1a
Text is to be appended after line number n? in file f, wheref = 1, 2, or 3.

f:n1,n2c¢
Text is to be changed in the range linen? to linen2. Ifn71 = n2, the range
may be abbreviated ton?.

The original contents of the range follows immediately after a ¢ indication. When
the contents of two files are identical, the contents of the lower-numbered file is
suppressed.

Under the —e option, diff3 publishes a script for the editor ed that will incorporate
into file1 all changes between file2 and file3, i.e . the changes that normally would
be flagged ==== and ====3. Option —x (—3) produces a script to incor-
porate only changes flagged ==== (====3). The following command will
apply the resulting script to ‘file1’.

(cat script; echo "1,$p’) | ed — file1

FILES
/tmp/d37???7?
/usr/lib/diff3

SEE ALSO
diff(1)

NOTES
Text lines that consist of a single ‘.’ will defeat —e.
Files longer than 64K bytes won't work.

@ 6-55



DIFF3(6) Category C—8560 MUSDU System Reference Manual
Optional Auxiliary Utilities Package 8560U03
L ... |}

[This page intentionally left blank]

6-56 @



Category C—8560 MUSDU System Reference Manual EHEX(s)
o

EHEX(6)
NAME
ehex—multi-vendor interface program
SYNTAX
ehex [-m] [-s] [-i] [-n number] file
OPTIONS
- Converts file to intel hexadecimal load module format.
-m Converts file to Motorola S-records.
-s Converts file to Standard Tekhex.
(default) If no modifier is specified, the file is converted to Extended Tekhex format.

-n number Specifies the number of characters (including EOF) per output record. Number
can be a maximum of 72 characters (30 data bytes) for standard Tekhex; 256
characters for Intel hexadecimal load module format, Motorola S-record, and
Extended Tekhex formats. If you do not specify number, the default value is 72
for standard Tekhex, and 80 for all other formats. The default value for number
includes the end-of-line character.

file Contains the Tektronix binary load module to convert.

DESCRIPTION
The ehex command converts a file in Tektronix binary load module format to the specified
format.

All hexadecimal output is written to standard output.

The Intel and Motorola formats allow addresses larger than 16 bits, as does extended
TEKHEX.

Program symbols are limited to 16 characters. Symbol values (including address-space
bytes) are limited to 32 bits, and the total number of sections may not exceed 300.

EXTENDED TEKHEX
The distinction between “code” and “data” addresses (available in Extended Tekhex) is not
implemented. Any address-space byte included with an address is passed straight through
as part of the address (used with chips such as the Z8001 and MC68000).

EXAMPLES
$ ehex —i prog.load <CR>
Converts the file “prog.load” from Tektronix binary load module format to Intel hexadecimal
load module format.
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EQN/NEQN/CHECKEQN(6)
NAME

eqn, negn, checkeqn — typeset mathematics
SYNTAX

eqn[—-dxyl[-pnl[—-sn]l[-fn]{file]..
checkeq [ file ] ...

DESCRIPTION
Eqn is a troff(1) preprocessor for typesetting mathematics on a Graphic Systems
phototypesetter, neqgn on terminals. Usage is almost always

eqn file ... | troff
neqn file ... | nroff

If no files are specified, these programs reads from the standard input. A line
beginning with ‘EQ’ marks the start of an equation; the end of an equation is
marked by a line beginning with “*EN’. Neither of these lines is altered, so they may
be defined in macro packages to get centering, numbering, etc. It is also possibile
to set two characters as ‘delimiters’; subsequent text between delimiters is also
treated as eqn input. Delimiters may be set to characters x and y with the
command-line argument —d xy or (more commonly) with ‘delim xy ' between .EQ
and .EN. The left and right delimiters may be identical. Delimiters are turned off
by ‘delim off’. All text that is neither between delimiters nor between .EQ and .EN
is passed through untouched.

The program checkeq reports missing or unbalanced delimiters and .EQ/.EN pairs.

Tokens within eqn are separated by spaces, tabs, newlines, braces, double quotes,
tildes or circumflexes. Braces {} are used for grouping; generally speaking, any-
where a single character like x could appear, a complicated construction enclosed
in braces may be used instead. Tilde ~ represents a full space in the output, cir-
cumflex * half as much.

Subscripts and superscripts are produced with the keywords sub and sup. Thus

x subi makes x;, a sub i sup 2 produces a;2, and e sup {x sup 2 + y sup 2} gives
2,,2
eX +y .

Fractions are made with over : a over b yields %.

sqrt makes square roots: 1 over sqrt {ax sup 2 +bx+c} results in S S— .
Vax ?+bx +c

The keywords from and to introduce lower and upper limits on arbitrary things:
n
lim Y x; is made with lim from {n—> inf } sum from 0 to n x sub i.

h—><go

Left and right brackets, braces, etc., of the right height are made with left and
2

right: left [ x sup 2 + y sup 2 over alpha right ] "~="1 produces x"’+—L = 1. The
a

right clause is optional. Legal characters after left and right are braces, brackets,
bars, ¢ and f for ceiling and floor, and "" for nothing at all (useful for a right-side-
only bracket).
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Vertical piles of things are made with pile, Ipile, cpile, and rpile:

a

pile {a above b above ¢} produces b. There can be an arbitrary number of ele-
c

ments in a pile. Ipile left-justifies, pile and cpile center, with different vertical

spacing, and rpile right justifies.

Matrices are made with matrix :
X; 1

matrix { Icol { x sub i above y sub 2 } ccol { 1 above 2 } } produces y, 2

In addi-
tion, there is rcol for a right-justified column,

Diacritical marks are made with dot, dotdot, hat, tilde, bar, vec, dyad, and

under: x dot = f(t) bar is x=f(t), ydotdotbar ="nunder is ¥ =n, and
xvec "="ydyad isX =V.

Sizes and font can be changed with size n or size £ n, roman, italic, bold , and
font n. Size and fonts can be changed globally in a document by gsize n and gfont
n, or by the command-line arguments —8 n and —f n.

Normally subscripts and superscripts are reduced by 3 point sizes from the previ-
ous size; this may be changed by the command-line argument —p n.

Successive display arguments can be lined up. Place mark before the desired

cally in subsequent equations.

Shorthands may be defined or existing keywords redefined with define :
define thing % replacement % defines a new token called thing which will be
replaced by rep/lacement whenever it appears thereafter. The % may be any char-
acter that does not occur in replacement.

Keywords like sum <)
int (f)
ipf (o)
and shorthands like > = =)
-> =),
and |= =)
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are recognized. Greek letters are spelled out in the desired case, as in alpha or
GAMMA. Mathematical words like sin, cos, log are made Roman automatically.
Troff (1) four-character escapes like \(bs (@) can be used anywhere. Strings

enclosed in double quotes "." are passed through untouched; this permits key-
words to be entered as text, and can be used to communicate with troff when all
else fails.

SEE ALSO

troff(1), tbi(1), ms(7), eqgnchar(7)
B. W. Kernighan and L. L. Cherry, Typesetting Mathematics—User’s Guide
J. F. Ossanna, NROFF/TROFF User’'s Manual

NOTES
To embolden digits, parens, etc,, it is necessary to quote them, <ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>