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variable may be an expression which indicates more than one variable,
such as an array or structure name. If the address of a variable is given,
it is regarded as the address of a variable of type int. C conventions are
used in any type conversions necessary to perform the indicated assign-
ment.

X Print the machine registers and the current machine-language instruction.
X Print the current machine-language instruction.
The commands for examining source files are:

e procedure

e file-name

e directory/

e directory file-name
The first two forms set the current file to the file containing procedure or
to file-name. The current line is set to the first line in the named pro-
cedure or file. Source files are assumed to be in directory. The default is
the current working directory. The latter two forms change the value of
directory. If no procedure, file name, or directory is given, the current
procedure name and file name are reported.

/regular expression/
Secarch forward from the current line for a line containing a string match-
ing regular expression as in ed(1). The trailing / may be deleted.

2regular expression?
Scarch backward from the current line for a linec containing a string
matching regular expression as in ed(1}. The trailing ? may be dcleted.

p Print the current line.

zZ Print the current line followed by the next 9 lines. Set the current line to
the last line printed.

w Window. Print the 10 lines around the current linc.

number
Set the current line to the given line number. Print the new current line.

count +
Advance the current line by count lines. Print the new current line.

count— :
Retreat the current line by count lines. Print the new current line.

The commands for controlling the execution of the source program arc:

count v args

count R
Run the program with the given arguments. The r command with no
arguments rcuses the previous arguments to the program while the R
command runs the program with no arguments. An argument beginning
with < or > causes redirection for the standard input or output, respec-
tively. If count is given, it specifies the number of breakpoints 10 be
ignored.

linenumber ¢ count

linenumber C count
Continue after a breakpoint or interrupt. If count is given, it specifies the
breakpoint at which to stop after ignoring count - 1 breakpoints. C con-
tinues with the signal which caused the program to stop reactivated and ¢
ignores it. If a linc number is specified then a temporary breakpoint is
placed at the line and execution is continued. The breakpoint is deleted
when the command finishes.
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linenumber g count
Continuc after a breakpoint with exccution resumed at the given line. 1f
count is given, it specifics the number of breakpoints to be ignored.

S count

S count
Single step the program through count lines. If no count is given then
the program is run for one line. S is cquivalent to s cxcept it steps
through procedure calls.

1 Single step by one machine-language instruction. [ steps with the signal
which caused the program to stop reactivated and i ignores it.

variable$m count

address:m count
Single step (as with s) until the specified location is modified with a new
value. If count is omitted, it is effectively infinity. Variable must be
accessible from the current procedure. Since this command is done by
software. it can be very slow.

level v
Toggle verbose mode, for use when single stepping with S, s or m. If
level is omitted, then just the current source file and/or subroutine name
is printed when cither changes. If level is 1 or greater, each C source
line is printed before it is executed; if level is 2 or greater, each asscmbler
statement is also printed. A v turns verbose mode off if it is on for any
level.

k Kill the program being debugged.

procedurc(argl,arg2,...)

procedurc(arg) arg2,..)/m
Execute the named procedure with the given arguments. Arguments can
be integer, character or string constants or names of variables accessible
from the current procedure. The second form causcs the value returned
by the procedure to be printed according to format m. If no format is
given, it defaults to d.

linenumber b commands
Set a breakpoint at the given line. If a procedure name without a line
number is given (e.g., “proc:”), a breakpoint is placed at the first line in
the procedure even if it was not compiled with the —g option. If no
linenumber is given, a breakpoint is placed at the current line. I no
commands arc given, execution stops just before the breakpoint and con-
trol is returned to sdb. Otherwise the commands are exccuted when the
breakpoint is encountered and execution continues. Multiple commands
arc specified by separating them with semicolons. If k is used as a com-
mand to execute at a breakpoint, control returns to sdb, instecad of con-
tinuing exccution.

B Print a list of the currently active breakpoints.

linenumber d
Delete a breakpoint at the given line. If no linenumber is given then the
breakpoints are deleted interactively. Each breakpoint location is printed
and a line is read from the standard input. If the line begins with a y or
d then the breakpoint is deleted.

D  Delete all breakpoints.

Print the last executed line.
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linenumber a
Announce. If linenumber is of the form proc:number, the command
cffectively does a linenumber b 1. If linenumber is of the form proc:, the
command effectively does a proc: b T.

Miscellancous commands:
tfcommand
The command is interpreted by sh(1).

new-line
If the previous command printed a source line, then advance the current
linc by onc linc and print the new current line. If the previous command
displayed a memory location, then display the next memory location.

control-D
Scroll.  Print the next 10 lines of instructions, source or data depending
on which was printed last.

< filename
Read commands from filename until the end of file is reached, and then
continuc to accept commands from standard input. When sdb is told to
display a variable by a command in such a file, the variable name is
displayed along with the value. This command may not be nested; <
may not appear as a command in a file.

M Print the address maps.

MM b e f
Record new values for the address map. The arguments ? and / specify
the text and data maps, respectively. The first segment (b1, el, f1) is
changed unless # is specified, in which case the second scgment (b/, ef,
J1) of the mapping is changed. If fewer than three values are given, the
remaining map parameters are left unchanged.

" string
Print the given string. The C escape sequences of the form \character
arc recognized, where character is a nonnumeric character.

q Exit the debugger.

The following commands also exist and are intended only for debugging the
debugger:

A% Print the version number.
Q  Print a list of procedures and files being debugged.
Y  Toggle debug output.

FILES
a.out
core

SEE ALSO
cc(1), F77(1), sh(1).
a.out(4), core(4) in the UNLX System V Programmer Reference Manual.

WARNINGS
On the VAX-11, C variables are identified internally with an underscore
prepended. User variables which differ by only an initial underscore cannot be
distinguished, as sdb recognizes both internal and external namecs.

When sdb prints the value of an external variable for which there is no debug-
ging information, a warning is printed before the value. The value is assumed
to be int (integer).
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Data which are stored in text sections are indistinguishable from functions.

Linc number information in optimized functions is unrcliable, and somc infor-
mation may be missing.

BUGS
If a procedure is called when the program is nor stopped at a breakpoint (such
as when a core image is being debugged), all variables arc initialized before the
procedure is started. This makes it impossible to use a procedurc which for-
mats data from a core image.

The default type for printing F77 parameters is incorrect. Their address is
printed instead of their value.

Tracebacks containing F77 subprograms with multiple entry points may print
too many arguments in the wrong order, but their values are correct.

‘
The range of an F77 array subscript is assumed to be / to n, where n is the
dimension corresponding to that subscript. This is only significant when the
user omits a subscript, or uses * to indicate the full range. There is no problem
in gencral with arrays having subscripts whose lower bounds are not 1.

On the 3B 20 computer there is no hardware trace mode and single-stepping is
implemented by setting psecudo breakpoints where possible. This is slow. The
s, S, i, and / commands do not always convert on the 3B 20 computer duc to
pscudo-breakpointing.  Thus sdb will not allow single-stepping from an indirect
jump, a switch instruction, or a switdt instruction.

The entry point to an optimized function cannot be found on the 3B 20 com-
puter. Sctting a breakpoint at the beginning of an optimized function may
causc the middle of some instruction within the function 1o be overwrittien.
This problem can be circumvented by disassembling the first few instructions of
the function, and manually setting a breakpoint at the first instruction after the
stack pointer is adjusted.
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NAME

sdiff — side-by-side difference program
SYNOPSIS

sdiff [ options ... ] filel file2
DESCRIPTION

Sdiff’ uses the output of diff (1) to produce a side-by-side listing of two files
indicating those lines that are different. Each line of the two files is printed
with a blank gutter between them if the lines are identical, a < in the gutter if
the line only exists in filel, a > in the gutter if the line only exists in file2, and
a | for lines that are different.

For example:

x l y

a a

b <

c <

d d

> c
The following options exist:
-w n Use the next argument, », as the width of the output line. The
default line length is 130 characters.

-1 Only print the left side of any lines that are identical.
-s Do not print identical lines.

—o output Use the next argument, output, as the name of a third file that is
created as a user-controlled merging of filel and file2. Identical
lines of filel and file2 are copied to output. Sets of differences, as
produced by diff (1), are printed; where a set of differences share a
common gutter character. After printing each set of differences,
sdiff prompts the user with a % and waits for one of the following
user-typed commands:

1 append the left column to the output file
append the right column to the output file
turn on silent mode; do not print identical lines
turn off silent mode

call the editor with the left column

call the editor with the right column

® o & < » =
—

b call the editor with the concatenation of left and
right

e call the editor with a zero length file
q exit from the program

On exit from the editor, the resulting file is concatenated on the
end of the output file.

SEE ALSO
diff(1), ed(1).
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NAME

sed — stream cditor
SYNOPSIS

sed [ —n ) [ —e script 1 [ —f sfile ] [ files ]
DESCRIPTION

Sed copies the named files (standard input default) to the standard output,
edited according to a script of commands. The —f option causes the script to
be taken from file sfile; these options accumulate. If there is just one —e
option and no —f options, the flag —e may be omitted. The —n option
suppresses the default output. A script consists of editing commands, one per
line, of the following form:

[ address [ , address ] ] function [ arguments ]

In normal operation, sed cyclically copies a line of input into a partern space
(unless there is something left after a D command), applies in sequence all
commands whose addresses select that pattern space, and at the end of the
script copies the pattern space to the standard output (except under —n) and
deletes the pattern space.

Some of the commands use a hold space to save all or part of the pattern
space for subsequent retrieval.

An address is cither a decimal number that counts input lines cumulatively
across files, a $ that addresses the last line of input, or a context address, i.c., a
/regular expression/ in the style of ed(1) modified thus:

In a context address, the construction \?regular expression?, where ?
is any character, is identical to /regular expression/. Note
that in the context address \xabc\xdefx, the second x stands
for itself, so that the regular expression is abexdef.

The escape sequence \n matches a new-line embedded in the pattern
space.

A period . matches any character except the terminal new-line of the
pattern space.

A command line with no addresses selects every pattern space.

A command line with one address selects each pattern space that
matches the address.

A command line with two addresses selects the inclusive range from
the first pattern space that matches the first address through
the next pattern space that matches the second. (If the second
address is a number less than or equal to the line number first
selected, only one line is selected.) Thereafter the process is
repeated, looking again for the first address.

Editing commands can be applied only to non-selected pattern spaces by use of
the negation function ! (below).

In the following list of functions the maximum number of permissible addresses
for each function is indicated in parentheses.

The text argument consists of one or more lines, all but the last of which end
with \ to hide the new-line. Backslashes in text are treated like backslashes in
the replacement string of an s command, and may be used to protect initial
blanks and tabs against the stripping that is done on every script line. The rfile
or wfile argument must terminate the command line and must be preceded by
exactly one blank. Each wfile is created before processing begins. There can
be at most 10 distinct wfile arguments.
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(1) a\

text

(2) b label
(2) ¢\

text

2)d

2D
g

G
h

(2 H
)i\
text
1
2)n
(2N

2p
@p

(q
2 r rfile

SED(1)

Append. Place fext on the output before reading the next input
line.

Branch to the : command bearing the label. If label is empty,
branch to the end of the script.

Change. Delete the pattern space. With 0 or 1 address or at the
end of a 2-address range, place text on the output. Start the next
cycle.

Delcte the pattern space. Start the next cycle.

Delete the initial segment of the pattern space through the first
new-line. Start the next cycle.

Replace the contents of the pattern space by the contents of the
hold space.

Append the contents of the hold space to the pattern space.

Replace the contents of the hold space by the contents of the pat-
tern space.

Append the contents of the pattern space to the hold space.

Insert. Place text on the standard output.

List the pattern space on the standard output in an unambiguous
form. Non-printing characters are spelled in two-digit ASCII and
long lines are folded.

Copy the pattern space to the standard output. Replace the pattern
space with the next line of input.

Append the next line of input to the pattern space with an embed-
ded new-line. (The current line number changes.)

Print. Copy the pattern space to the standard output.

Copy the initial segment of the pattern space through the first
new-line to the standard output.

Quit. Branch to the end of the script. Do not start a new cycle.
Read the contents of rfile. Place them on the output before reading
the next input line.

(2) s/regular expression/replacement/flags

(2) t label

Substitute the replacement string for instances of the regular
expression in the pattern space. Any character may be used
instead of /. For a fuller description see ed(1). Flags is zero or
more of:

n n= 1 - 512. Substitute for just the n th occurrence
of the regular expression.

g Global. Substitute for all nonoverlapping instances
of the regular expression rather than just the first
one.

p Print the pattern space if a replacement was made.
w wfile Write. Append the pattern space to wfile if a
replacement was made.
Test. Branch to the : command bearing the /abel if any substitu-
tions have been made since the most recent reading of an input line
or execution of a t. If Jabel is empty, branch to the end of the
script.

(2) w wfile Write. Append the pattern space to wfile.

(2) x

Exchange the contents of the pattern and hold spaces.

(2) y/stringl Istring2/

Transform. Replace all occurrences of characters in stringl with
the corresponding character in string2. The lengths of string! and
string2 must be equal.
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(2)! function

(0) : label

) =
@ {

(0)
(0) #

SEE ALSO

Don’t. Apply the function (or group, if function is {) only to lines
not selected by the address(es).

This command does nothing; it bears a label for b and t commands
to branch to.

Place the current line number on the standard output as a line.
Execute the following commands through a matching } only when
the pattern space is selected.

An empty command is ignored.

If a # appears as the first character on the first line of a script file,
then that entire line is treated as a comment, with one exception. If
the character after the # is an 'n’, then the default output will be
suppressed. The rest of the line after #n is also ignored. A script
file must contain at least one non-comment line.

awk(1), ed(1), grep(1).
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NAME

send, gath — gather files and/or submit RJE jobs

SYNOPSIS

gath [—ib] file ...
send argument ...

DESCRIPTION
Gath

Gath concatenates the named files and writes them to the standard output.
Tabs are expanded into spaces according to the format specification for each
file (see fspec(4)). The size limit and margin parameters of a format
specification are also respected. Non-graphic characters other than tabs are
identified by a diagnostic message and excised. The output of gath contains no
tabs unless the —h flag is set, in which case the output is written with standard
tabs (every eighth column).

Any line of any of the files which begins with ~ is interpreted by gath as a con-
trol line. A line beginning “~  (tilde,space) specifies a sequence of files to be
included at that point. A line beginning ! specifies a UNIX system command;
that command is executed, and its output replaces the ™! line in the garh out-
put.

Setting the —i flag prevents control lines from being interpreted and causes
them to be output literally.

A file name of — at any point refers to standard input, and a control line con-
sisting of ~. is a logical EOF. Keywords may be defined by specifying a replace-
ment string which is to be substituted for each occurrence of the keyword.
Input may be collected directly from the terminal, with several alternatives for
prompting. In fact, all of the special arguments and flags recognized by the
send command are also recognized and treated identically by gath. Several of
them only make sense in the context of submitting an RJE job.

Send

Send is a command-level interface to the RJE subsystems. It allows the user to
collect input from various seurces in order to create a run stream consisting of
card images, and submit this run stream for transmission to an IBM host com-
puter. Output from the IBM system may be returned to the user in cither
ASCII text form or EBCDIC punch format (see pnch (4)). How output is to be
disposed of once it returns from the host is determined by a "usr=" specification
which should be embedded in each job that a user submits for transmission. A
detailed description of RJE operation and the "usr=" specification is given in
UNIx System Remote Job Entry User Guide.

Possible sources of input to send are: ordinary files, standard input, the termi-
nal, and the output of a command or shell file. Each source of input is treated
as a virtual file, and no distinction is made based upon its origin. Typical input
is an ASCII text file of the sort that is created by the editor ed(1). An optional
format specification appearing in the first line of a file (see fspec(4)) deter-
mines the settings according to which tabs are expanded into spaces. In addi-
tion, lines that begin with ~ are normally interpreted as commands controlling
the execution of send. They may be used to set or reset flags, to define key-
word substitutions, and to open new sources of input in the midst of the current
source. Other text lines are translated one-for-one into card images of the run
stream.

The run stream that results from this collection is treated as one job by the RJE
subsystems. Send prints the card count of the run stream, and the queuer that
is invoked prints the name of the temporary file that holds the job while it is
awaiting transmission. The initial card of a job submitted to a host must have

-1-
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a // in the first column. Any cards preceding this card will be excised. If a
host computer is not specified before the first card of the runstream is ready to
be sent, send will select a reasonable default. All cards beginning with /*$ will
be excised from the runstream, because they are HASP command cards.

The arguments that send accepts are described below. An argument is inter-
preted according to the first pattern that it matches. Preceding a character
with \ causes it to loose any special meaning it might otherwise have when
matching against an argument pattern.

+

wspec:
imessage
—:prompt

+:prompt
—flags
+flags
=/lags

fcommand

$line

@directory
“comment
2:keyword

?keyword ="xx

?keyword =string
=:keyword
keyword ="xx

keyword=string

Close the current source.
Open standard input as a new source.
Open the terminal as a new source.

Establish a default format specification for included
sources,
e.g., :mét—12:

Print message on the terminal.

Open standard input and, if it is a terminal, print
prompt.

Open the terminal and print prompt.
Set the specified flags, which are described below.
Reset the specified flags.

Restore the specified flags to their state at the previ-
ous level.

Execute the specified UNIX system command via the
one-line shell, with input redirected to /dev/null as a
default. Open the standard output of the command
as a new source.

Collect contiguous arguments of this form and write
them as consecutive lines to a temporary file; then
have the file executed by the shell. Open the stan-
dard output of the shell as a new source.

The current directory for the send process is changed
to directory. The original c.irectory will be restored
at the end of the current s_urce.

Ignore this argument.

Prompt for a definition of keyword from the termi-
nal unless keyword has an existing definition.

Define the keyword as a two-digit hexadecimal char-
acter code unless it already has a non-null replace-
ment.

Define the keyword in terms of a replacement string
unless it already has a non-null replacement.

Prompt for a definition of keyword from the termi-
nal.

Define keyword as a two-digit hexadecimal character
code.

Define keyword in terms of a replacement string.
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host The host machine that the job should be submitted

to. It can be any name that corresponds to one in
the first column of the RJE configuration file
(/usr/rje/lines).

Sile-name Open the specified file as a new source of input.

When commands are executed via $ or ! the shell cnvironment (see
environ(5)) will contain the values of all send keywords that begin with $
and have the syntax of a shell variable.

The flags recognized by send are described in terms of the special processing
that occurs when they are set:

—1 List card images on standard output. EBCDIC characters are
translated back to ASCII.

—q Do not output card images.
—f Do not fold lower case to upper.

—t Trace progress on diagnostic output, by announcing the opening of
input sources.

—k Ignore the keywords that are active at the previous ‘evel and erase
any keyword definitions that have been made at the current level.

—r Process included sources in raw mode; pack arbitrary 8-bit bytes one
per column (80 columns per card) until an EOF.

=i Do not interpret control lines in included sources; treat them as text.

—s Make keyword substitutions before detecting and interpreting control
lines.

—y Suppress error diagnostics and submit job anyway.

—g Gather mode, qualifying —1 flag; list text lines before converting
them to card images.

—h  Write listing with standard tabs.
—p Prompt with » when taking input from the terminal.

=m When input returns to the terminal from a lower level, repeat the
prompt, if any.

—a Make —k flag propagate to included sources, thereby protecting
them from keyword substitutions.

—c List control lines on diagnostic output.

—d Extend the current set of keyword definitions by adding those active
at the end of included sources.

—x This flag guarantees that the job will be transmitted in the order of
submission (relative to other jobs sent with this flag).

Control lines are input lines that begin with ~. In the default mode +ir,
they are interpreted as commands to send. Normally they are detected
immediately and read literally. The —s flag forces keyword substitutions
to be made before control lines are intercepted and interpreted. This can
lead to unexpected results if a control line uses a keyword which is defined
within an immediately preceding "$ sequence. Arguments appearing in
control lines are handled exactly like the command arguments to send,
except that they are processed at a nested level of input.

The two possible formats for a control line are: “~argument” and “~ argu-
”. In the first case, where the ~ is not followed by a space, the

ment ...”.
remainder of the line is taken as a single argument to send. In the second
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case, the line is parsed to obtain a sequence of arguments delimited by
spaces. In this case the quotes ' and " may be employed to pass embedded
spaces.

The interpretation of the argument . is chosen so that an input line con-
sisting of ~. is treated as a logical EOF. The following cxample illustrates
some of the above conventions:

send —
~ argument ...

This sequence of three lines is equivalent to the command synopsis at the
beginning of this description. In fact, the — is not even required. By con-
vention, the send command reads standard input if no other input source is
specified. Send may therefore be employed as a filter with side-effects.

The execution of the send command is controlled at each instant by a
current environment, which includes the format specification for the input
source, a default format specification for included sources, the settings of
the mode flags, and the active set of keyword definitions. This environ-
ment can be altered dynamically. When a control line opens a new source
of input, the current environment is pushed onto a stack, to be restored
when input resumes from the old source. The initial format specification
for the new source is taken from the first line of the file. If none is pro-
vided, the established default is used or, in its absence, standard tabs. The
initial mode settings and active keywords are copied from the old environ-
ment. Changes made while processing the new source will not affect the
environment of the old source, with one exception: if —d mode is set in the
old environment, the old keyword context will be augmented by those
definitions that are active at the end of the new source.

When send first begins execution, all mode flags are reset, and the values
of the shell environment variables become the initial values for keywords of
the same name with a $ prefixed.

The initial reset state for all mode flags is the + state. In general, special
processing associated with a mode NV is invoked by flag — /N and is revoked
by flag +N. Most mode settings have an immediate effect on the process-
ing of the current source. Exceptions to this are the —r and —i flags,
which apply only to included source, causing it « be processed in an unin-
terpreted manner.

A keyword is an arbitrary 8-bit ASCII string for which a replacement has
been defined. The replacement may be another string or the hexadecimal
code for a single 8-bit byte. At any instant, a given set of keyword
definitions is active. Input text lines are scanned, in one pass from left to
right, and longest matches are attempted between substrings of the line
and the active set of keywords. Characters that do not match are output,
subject to folding and the standard translation. Keywords are replaced by
the specified hexadecimal code or replacement string, which is then output
character by character. The expansion of tabs and length checking,
according to the format specification of an input source, are delayed until
substitutions have been made in a line.

All of the keywords definitions made in the current source may be deleted
by setting the —k flag. It then becomes possible to reuse them. Setting
the —k flag also causes keyword definitions active at the previous source
level to be ignored. Setting the +k flag causes keywords at the previous
level to be ignored but does not delete the definitions made at the current
level. The =k argument reactivates the definitions of the previous level.
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When keywords are redefined, the previous definition at the same level of
source input is lost, however the definition at the previous level is only hid-
den, to be reactivated upon return to that level unless a —d flag causes the
current definition to be retained.

Conditional prompts for keywords, 2:A,/p which have already been defined
at some higher level to be null or have a replacement will simply cause the
definitions to be copied down to the current level; new definitions will not
be solicited.

Keyword substitution is an elementary macro facility that is easily
explained and that appears useful enough to warrant its inclusion in the
send command. More complex replacements are the function of a general
macro processor (m4(1), perhaps). To reduce the overhead of string com-
parison, it is recommended that keywords be chosen so that their initial
characters are unusual. For example, let them all be upper case.

Send performs two types of error checking on input text lines. Primarily,
only ASCII graphics and tabs are permitted in input text. Secondly, the
length of a text line, after substitutions have been made, may not exceed
80 bytes. The length of each line may be additionally constrained by a
size parameter in the format specification for an input source. Diagnostic
output provides the location of each erroneous line, by line number and
input source, a description of the error, and the card image that results.
Other routine errors that are announced are the inability to open or write
files, and abnormal exits from the shell. Normally, the occurrence of any
error causes send, before invoking the queuer, to prompt for positive
affirmation that the suspect run stream should be submitted.

Before submitting a job to a host, send translates 8-bit ASCII characters
into their EBCDIC equivalents. The conversion for 8-bit ASCII characters
in the octal range 040-176 is based on the character set described in
“Appendix H” of IBM System/370 Principles of Operation (IBM SRL
GA22-7000). Each 8-bit ASCII character in the range 040-377 possesses
an EBCDIC equivalent into which it is mapped, with five exceptions: ~ into
=, 0345 into ~, 0325 into ¢, 0313 into |, 0177 (DEL) is illegal. In listings
requested from send and in printed output returned by the subsystem, the
reverse translation is made with the qualification that EBCDIC characters
that do not have valid 8-bit ASCII equivalents are translated into .

Additional control over the translation process is afforded by the —f flag
and hexadecimal character codes. As a default, send folds lower-case
letters into upper case. Setting the —f flag inhibits any folding. Non-
standard character codes are obtained as a special case of keyword substi-
tution. The users should check with the remote IBM system to be sure the
special processing will be accepted.

m4(1), rjestat(1C), sh(1).
Iseek(2), fspec(4), pnch(4), ascii(5), environ(5) in the UNIX System V Pro-
grammer Reference Manual.

UNIX System Remote Job Entry User Guide in the UNIX System V User
Guide.

BUGS

Standard input is read in blocks, and unused bytes are returned via Iseek (2).
If standard input is a pipe, multiple arguments of the form — and —:prompt
should not be used, nor should the logical EOF (~.).
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sh, rsh — shell, the standard/restricted command programming language

SYNOPSIS

sh [ —acefhiknrstuvx ] [ args ]
rsh [ —acefhiknrstuvx 1 [ args ]

DESCRIPTION

Sh is a command programming language that executes commands read from a
terminal or a file. Rsh is a restricted version of the standard command inter-
preter sh; it is used to set up login names and execution environments whose
capabilities are more controlled than those of the standard shell. See Invoca-
tion below for the mecaning of arguments to the shell.

Definitions

A blank is a tab or a space. A rame is a sequence of letters, digits, or under-
scores beginning with a letter or underscore. A parameter is a name, a digit,
or any of the characters », @, #,?, —, $, and !.

Commands

A simple-command is a sequence of non-blank words scparated by blanks.
The first word specifies the name of the command to be executed. Except as
specified below, the remaining words are passed as arguments to the invoked
command. The command name is passed as argument 0 (sec exec(2)). The
value of a simple-command is its exit status if it terminates normally, or
(octal) 200-+status if it terminates abnormally (see signal(2) for a list of status
values).

A pipeline is a sequence of one or more commands scparated by | (or, for his-
torical compatibility, by “). The standard output of cach 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. The exit status of a pipeline is the cxit status of the last command.

A list is a sequence of one or more pipelines separated by ;, &, & &, or | |,
and optionally terminated by ; or &. Of these four symbols, ; and & have
cqual precedence, which is lower than that of & & and | |. The symbols & &
and | | also have equal precedence. A semicolon (;) causes sequential execu-
tion of the preceding pipeline; an ampersand (&) causcs asynchronous execu-
tion of the preceding pipeline (i.e., the shell does nor wait for that pipeline to
finish). The symbol & & (] |) causes the /ist following it to be executed only
if the preceding pipeline returns a zero (non-zero) exit status. An arbitrary

number of new-lines may appear in a /list, instcad of semicolons, to delimit
commands.

A command is either a simple-command or one of the following. Unless other-
wisc stated, the value returned by a command is that of the last smple-
command executed in the command.

for name [ in word ... ] do list done
Each time a for command is exccuted, name is set to the next word
taken from the in word list. If in word ... is omitted, then the for
command executes the do list once for each positional parameter that
is set (see Parameter Substitution below). Execution ends when there
are no more words in the list.

case word in [ pattern [ | pattern 1...) list 3, 1... esac
A case command executes the /ist associated with the first patrern that
matches word. The form of the patterns is the same as that used for
file-name generation (see File Name Generation) except that a slash, a
leading dot, or a dot immediately following a slash need not be
matched explicitly.
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if list then list | elif list then list 1 ... [ else list ] fi
The list following if is executed and, if it returns a zero exit status, the
list following the first then is executed. Otherwise, the list following
elif is executed and, if its value is zero, the fist following the next then
is cxccuted. Failing that, the else list is exccuted. If no else fist or
then /ist is cxccuted, then the if command returns a zero cxit status.

while /ist do list done
A while command repeatedly executes the while /ist and, if the exit
status of the last command in the list is zero, executes the do /ist; oth-
erwise the loop terminates. [f no commands in the do list arc exe-
cuted, then the while command returns a zero exit status; until may be
used in place of while to negate the loop termination test.

(list)
Execute /ist in a sub-shell.

{tist3)
list is simply cxccuted.

name O {list3}
Define a function which is referenced by name. The body of the func-
tion is the list of commands between { and }. Exccution of functions is
described below (see Execution).

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

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

Comments

A word beginning with # causes that word and all the following characters up
10 a new-line to be ignored.

Command Substitution

The standard output from a command enclosed in a pair of grave accents ()
may be uscd as part or all of a word; trailing new-lines are removed.

Parameter Substitution

The character $ is used to introduce substitutable parameters. There arc two
types of parameters, positional and keyword. If parameter is a digit, it is a
positional parameter. Positional parameters may be assigned valucs by set.
Keyword paramecters (also known as variables) may be assigned values by writ-
ing:

name =value | name =value ) ...

Pattern-matching is not performed on value. There cannot be a function and a
variable with the same nanie.

${parameter)
The value, if any, of the parameter is substituted. The braces arc
required only when parameter is followed by a letter, digit, or under-
score that is not to be interpreted as part of its name. If parameter is
* or @, all the positional parameters, starting with $1, arc substituted
(scparated by spaces). Parameter $0 is set from argument zcro when
the shell is invoked.

${parameter: —word)
If parameter is set and is non-null, substitute its value; otherwise sub-
stitute word.

${parameter:=word)
If parameter is not set or is null set it to word; the value of the param-
cter is substituted. Positional parameters may not be assigned to in
this way.
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$lparameter:?word)
If parameter is set and is non-null, substitute its value; otherwise, print
word and exit from the shell. If word is omitted, the message “‘param-
cter null or not set” is printed.

${parameter: +word)
If parameter is set and is non-null, substitute word: otherwise substi-
tute nothing.

In the above, word is not evaluated unless it is to be used as the substituted
string, so that, in the following example, pwd is executed only if d is not set or
is null:

echo ${d:—pvd-)

If the colon (2} is omitted from the above expressions, the shell only checks
whether parameter is set or not.

The following parameters are automatically set by the shell:
The number of positional parameters in decimal.

- Flags supplied to the shell on invocation or by the set com-
mand.
The decimal value returned by the last synchronously executed
command.
$ The process number of this shell.
! The process number of the last background command invoked.

The following parameters are used by the shell:

HOME The default argument (home directory) for the cd command.

PATH The search path for commands (scc Execution below). The
user may not change PATH if executing under rsh.

CDPATH
The search path for the ¢d command.

MAIL If this paramcter is sct to the name of a mail file and the
MAILPATH parameter is not set, the shell informs the user of
the arrival of mail in the spccified file.

MAILCHECK
This parameter specifies how often (in seconds) the shell will
check for the arrival of mail in the files specified by the MAIL-
PATH or MAIL parameters. The default value is 600 seconds
(10 minutes). If set to 0, the shell will check before each
prompt.

MAILPATH
A colon (:) separated list of file names. If this parameter is
set, the shell informs the user of the arrival of mail in any of
the specified files. Each file name can be followed by % and a
message that will be printed when the modification time
changes. The default message is you have mail.

PS1 Primary prompt string, by default *$ ™.

Ps2 Secondary prompt string, by default > ™

IFS Internal field separators, normally space, tab, and new-line.

SHACCT
If this parameter is set to the name of a file writable by the
user, the shell will write an accounting record in the file for
each shell procedure executed. Accounting routines such as
acctcom (1) and acctems (IM) can be used to analyze the data
collected.
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SHELL When thc shell is invoked, it scans the environment (see
Environment below) for this name. If it is found and there is
an 'r’ in the file name part of its value, the shell becomes a
restricted shell.

The shell gives default values to PATH, PS1, PS2, MAILCHECK and IFS. HOME
and MAIL are set by login(1).

Blank Interpretation

After parameter and command substitution, the 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 argu-
ments ("" or 77) 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 the word is regarded as a pattern.
The word is replaced with alphabetically sorted file names that match the pat-
tern. If no file name is found that matches the pattern, the word is left
unchanged. The character . at the start of a file name or immediately follow-
ing a /, as well as the character / itself, must be matched explicitly.

» Matches any string, including the null string.

? Matches any single character.

[...]1 Matches any one of the enclosed characters. A pair of charac-
ters separated by — matches any character lexically between
the pair, inclusive. If the first character following the opening
“[”is a “¥" any character not enclosed is matched.

Quoting

The following characters have a special meaning to the shell and cause termi-
nation of a word unless quoted:

; & () | © < > new-line space tab

A character may be quoted (i.e., made to stand for itself) by preceding it with
a \. The pair \new-line is ignored. All characters enclosed between a pair of
single quote marks (), except a single quote, are quoted. Inside double quote
marks (""), parameter and command substitution occurs and \ quotes the char-
acters \, %, ", and $. "$+" is equivalent to "$1 $2 ...", whercas "$@" is
equivalent to "$1" "$2" ....

Prompting

When used interactively, the shell prompts with the value of PS1 before reading
a command. If at any time a new-line is typed and further input is needed to
complete a command, the secondary prompt (i.e., the value of PS2) is issued.

Input/Output

Before a command is executed, its input and output may be redirected using a
special 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).

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

>word Use file word as standard output. If the file exists output is

appended to it (by first seeking to the end-of-file); otherwise,
the file is created.
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<<[ —Iword The shell input is read up to a linc that is the same as word. or
to an end-of-file. The resulting document becomes the stan-
dard input. If any character of word is quoted. no interpreta-
tion is placed upon the characters of the document; otherwise,
parameter and command substitution occurs, (unescaped)
\new-line is ignored, and \ must be used to quote the characters
\. $, *, and the first character of word. If — is appended to
<<, all leading tabs are stripped from word and from the

document.

< & digit Use the file associated with file descriptor digit as standard
input. Similarly for the standard output using > & digit.

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

If any of the above is preceded by a digit, the file descriptor which will be asso-
ciated with the file is that specified by the digit (instcad of the default 0 or 1).
For example:

2> &1

associates file descriptor 2 with the file currently associated with file descriptor
1.

The order in which redirections are specified is significant. The shell cvaluates
redirections left-to-right. For example:

LI xxx 2> &1

first associates file descriptor 1 with file xxx. It associates file descriptor 2 with
the file associated with file descriptor 1 (i.c., xxx). If the order of redirections
were reversed, file descriptor 2 would be associated with the terminal (assuming
file descriptor 1 had been) and file descriptor | would be associated with file
Xxx.

If a command is followed by & the default standard input for the command is
the empty file /dev/null. Otherwise, the environment for the execution of a
command contains the file descriptors of the invoking shell as modified by
input/output specifications.

Redirection of output is not allowed in the restricted shell.

Environment

The environment (see environ(5)) is a list of name-value pairs that is passed to
an cxecuted program in the same way as a normal argument list. The shell
interacts with the cnvironment in several ways. On invocation, the shell scans
the environment and creates a parameter for cach name found, giving it the
corresponding value. If the user modifies the value of any of these parameters
or creates new parameters, nonc of these affects the cnvironment unless the
export command is used to bind the shell’s parameter to the environment (see
also set -a). A parameter may be removed from the environment with the
unset command. The environment seen by any exccuted command is thus com-
posed of any unmodified name-value pairs originally inherited by the shell,
minus any pairs removed by umset, plus any modifications or additions, all of
which must be noted in export commands.

The environment for any simple-command may be augmented by prefixing it
with one or more assignments to parameters. Thus:

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

arc cquivalent (as far as the execution of cmd is concerned).
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If the —k flag is set, all keyword arguments are placed in the environment,
cven if they occur after the command name. The following first prints a=b ¢
and c:

echo a=b ¢
set —k
echo a=b ¢

Signals

The INTERRUPT and QUIT signals for an invoked command are ignored if the
command is followed by &; otherwise signals have the values inherited by the
shell from its parent, with the exception of signal 11 (but see also the trap com-
mand below).

Execution

Each time a command is executed, the above substitutions are carried out. If
the command name matches one of the Special Commands listed below, it is
cxecuted in the shell process. If the command name docs not match a Special
Command, but matches the name of a defined function, the function is exe-
cuted in the shell process (note how this differs from the execution of shell pro-
cedures). The positional parameters $1, $2, .... are set to the arguments of
the function. If the command name matches neither a Special Command nor
the name of a defined function, a new process is created and an attempt is
made to execute the command via exec(2).

The shell parameter PATH defines the search path for the directory containing
the command. Alternative directory names are separated by a colon (). The
default path is :/bin:/usr/bin (specifying the current directory, /bin, and
/usr/bin, in that order). Note that the current directory is specified by a null
path name, which can appear immediately after the equal sign or between the
colon delimiters anywhere else in the path list. If the command name contains
a / the search path is not used; such commands will not be executed by the res-
tricted shell. Otherwise, each directory in the path is searched for an execut-
able file. If the filc has execute permission but is not an a.out file, it is assumed
to be a file containing shell commands. A sub-shell is spawned to read it. A
parenthesized command is also executed in a sub-shell.

The location in the search path where a command was found is remembered by
the shell (to help avoid unnecessary execs later). If the command was found in
a relative directory, its location must be re-determined whenever the current
directory changes. The shell forgets all remembered locations whenever the
PATH variable is changed or the hash -r command is executed (seec below).

Special Commands

Input/output redirection is now permitted for these commands. File descriptor
1 is the default output location.

: No effect; the command does nothing. A zero exit code is returned.

. file. Read and execute commands from file and return. The search path
specified by 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 break
n levels.

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

cd[ arg ]
Change the current directory to arg. The shell parameter HOME is the
default arg. The shell parameter CDPATH defines the search path for
the directory containing arg. Alternative directory names are
separated by a colon (). The default path is <null> (specifying the

-6 -
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current directory). Note that the current directory is specified by a
null path name, which can appear immediately after the equal sign or
between the colon delimiters anywhere else in the path list. If arg
begins with a / the search path is not used. Otherwise, each directory
in the path is searched for arg. The c¢d command may not be cxecuted
by rsh.

echo [ arg ... ]
Echo arguments. See echo(1) for usage and description.

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 exccuted in place of this
shell without creating a new process. Input/output arguments may
appean and, if no other arguments arc given, cause the shell
input/output to be modified.

exit [ n ]
Causes a shell to exit with the exit status specified by n. If n is omit-
ted the exit status is that of the last command cxecuted (an end-of-file
will also cause the shell to exit.)

export [ name ... ]
The given names are marked for automatic export to the environment
of subsequently-executed commands. If no arguments are given, a list
of all names that are exported in this shell is printed. Function names
may not be exported.

hash [ —=r 1 [ name ... ]
For each name, the location in the search path of the command
specified by name is determined and remembered by the shell. The -r
option causes the shell to forget all remembered locations. If no argu-
ments are given, information about remembered commands is
presented. Hits is the number of times a command has been invoked
by the shell process. Cost is a measure of the work required to locate a
command in the search path. There are certain situations which
require that the stored location of a command be recalculated. Com-
mands for which this will be donc are indicated by an asterisk (*)
adjacent to the hits information. Cost will be incremented when the
recalculation is done.

newgrp [ arg ... ]

Equivalent to exec mewgrp arg .... Sec newgrp(l1) for usage and
description.

pwd Print the current working directory. Scc pwd(1) for usage and
description.

read [ nane ... ]
Onc line is read from the standard input and the first word is assigned
to the first name, the second word to the second name, ctc., with left-
over words assigned to the last name. The rcturn code is O unless an
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 argu-
ments are given, a list of all readonly names is printed.

return [ n ]
Causes a function to exit with the return value specified by #. If n is
omitted, the return status is that of the last command executed.
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set [ — —aefhkntuvx [ arg ... 1]
-a Mark variables which are modified or created for export.
—e Exit immediately if a command exits with a non-zero exit
status.
-f Disable file name generation
~h Locate and remember function commands as functions are

defined (function commands are normally located when the
function is executed).

-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.

-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.

== Do not change any of the flags; useful in setting $1 to —.
Using + rather than — causes these flags to be turned off. These flags
can also be used upon invocation of the shell. The current set of flags
may be found in $—. The remaining arguments are positional parame-
ters and are assigned, in order, to $1, $2, .... If no arguments are
given the values of all names are printed.

shift [ n ]
The positional parameters from $n+1 ... are renamed $1 .... If n is
not given, it is assumed to be 1. -
test
Evaluate conditional expressions. See sest (1) for usage and description.
times

Print the accumulated user and system times for processes run from
the shell.

traplarg 1l n ...

The command arg is 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. Any attempt to set a trap on a signal that was ignored
on entry to the current shell is ineffective. An attempt to trap on sig-
nal 11 (memory fault) produces an error. If arg is absent all trap(s) n
are reset to their original values. If arg is the null string this signal is
ignored by the shell and by the commands it invokes. If n is O the
command arg is executed on exit from the shell. The trap command
with no arguments prints a list of commands associated with each sig-
nal number.

type [ name ... ]

For cach name, indicate how it would be interpreted if used as a com-
mand name.

ulimit [ —fp 1[ »n ]

imposes a size limit of n

—f imposes a size limit of n blocks on files written by child
processes (files of any size may be read). With no argument,
the current limit is printed.

-p changes the pipe size to n (UNIX system/RT only).

If no option is given, —f is assumed.

umask [ nnn 1

The user file-creation mask is set to nnn (see wmask(2)). If nnn is
omitted, the current value of the mask is printed.
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unset [ name ... ]
For each name, remove the corresponding variable or function. The
variables PATH, PS1, PS2, MAILCHECK and IFS cannot be unsct.

wait [ 2 ]
Wait for the specified process and report its termination status. If n is
not given all currently active child processes are waited for and the
rcturn code is zero.

Invocation

If the shell is invoked through exec(2) and the first character of argument zero
is —, commands are initially read from /etc/profile and from SHOME/.profile,
if such files cxist. Thercafter, commands are read as described below, which is
also the case when the shell is invoked as /bin/sh. The flags below are inter-
preted by the shell on invocation only; Note that unless the —c or —s flag is
specified, the first argument is assumed to be the name of a file containing
commands, and the remaining arguments are passed as positional parameters to
that command file:

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

-s If the —s flag is present or if no arguments remain commands are
read from the standard input. Any remaining arguments specify
the positional parameters. Shell output (cxcept for Special Com-
mands) is written to file descriptor 2.

—i If the —i flag is present or if the shell input and output are
atlached to a terminal, this shell is interactive. In this case TER-
MINATE is ignored (so that kill 0 does not kill an interactive shell)
and INTERRUPT is caught and ignored (so that wait is interrupti-
ble). In all cases, QUIT is ignored by the shell.

-r If the —r flag is present the shell is a restricted shell.

The remaining flags and arguments are described under the set command
above.

Rsh Only

Rsh is used to sct up login names and execution environments whose capabili-
ties arc more controlled than those of the standard shell. The actions of rsh
are identical to those of sh, except that the following are disallowed:

changing directory (see cd (1)),

setting the value of $PATH,

specifying path or command names containing /,

redirecting output (> and >>).

The restrictions above are enforced after .profile is interpreted.

When a command to be executed is found to be a shell procedure, rsh invokes
sh 1o execute it. Thus, it is possible to provide to the end-user shell procedures
that have access to the full power of the standard shell, while imposing a lim-
ited menu of commands; this scheme assumes that the end-user does not have
write and execute permissions in the same directory.

The net effect of these rules is that the writer of the .profile has complete con-
trol over user actions, by performing guaranteced sctup actions and leaving the
user in an appropriate directory (probably not the login directory).

The system administrator often sets up a directory of commands (ie.,
/usr/rbin) that can be safely invoked by rsh. Some systems also provide a res-
tricted editor red.
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EXIT STATUS

FILES

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

/etc/profile
$SHOME/.profile
/tmp/she
/dev/null

SEE ALSO

acctcom(1), cd(1), echo(1), env(1), login(1), newgrp(1), pwd(1), test(1),
umask(1).

acctems(1M) in the UNIX System V Administrator Reference Manual.

dup(2), exec(2), fork(2), pipe(2), signal(2), ulimit(2), umask(2), wait(2),
a.out(4), profile(4), environ(5) in the UNIX System V Programmer Reference
Manual.

CAVEATS

If a command is executed, and a command with the same name is installed in a
directory in the search path before the directory where the original command
was found, the shell will continue to exec the original command. Use the hash
command to correct this situation.

If you move the current directory or one above it, pwd may not give the correct
response. Use the ¢d command with a full path name to correct this situation.

-10 -
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NAME
shl — shell layer manager
- SYNOPSIS
shi
DESCRIPTION
Shi allows a user to interact with more than one shell from a single terminal.
The user controls these shells, known as /ayers, using the commands described
below.
The current layer is the layer which can receive input from the keyboard.
Other layers attempting o read from the keyboard are blocked. Output from
multiple layers is multiplexed onto the terminal. To have the output of a layer
blocked when it is not current, the stzy option loblk may be set within the
layer.
The sty character swtch (set to "Z if NUL) is used to switch control to shl
from a layer. Shl has its own prompt, >>>, to help distinguish it from a
layer.
A layer is a shell which has been bound to a virtual tty device (/dev/sxt???).
The virtual device can be manipulated like a real tty device using stry (1) and
ioctl(2). Each layer has its own process group id.
Definitions
A name is a sequence of characters delimited by a blank, tab or new-line.
Only the first eight characters are significant. The names (1) through (7) can-
not be used when creating a layer. They are used by sh! when no name is sup-
plied. They may be abbreviated to just the digit.
N Commands
(‘: The following commands may be issued from the sh/ prompt level. Any unique

prefix is accepted.

create [ name |
Create a layer called name and make it the current layer. If no argu-
ment is given, a layer will be created with a name of the form (#)
where # is the last digit of the virtual device bound to the layer. The
shell prompt variable PS1 is set to the name of the layer followed by a
space. A maximum of seven layers can be created.

block rame [ name ... ]
For cach name, block the output of the corresponding layer when it is
not the current layer. This is equivalent to setting the stry option loblk
within the layer.

delete name [ name ... 1
For each name, delete the corresponding layer. AN processes in the
process group of the layer are sent the SIGHUP signal (see signal(2)).

help (or ?)
Print the syntax of the sh/ commands.

layers [ =1 ][ name ... ]
For each name, list the layer name and its process group. The —I
option produces a ps(1)-like listing. If no arguments are given, infor-
mation is presented for all existing layers.

resume [ name |
Make the layer referenced by name the current layer. If no argument
is given, the last existing current layer will be resumed.

(M toggle Resume the layer that was current before the last current layer.
' unblock name [ name ... ]

For each name, do not block the output of the corresponding layer
when it is not the current layer. This is equivalent to setting the stry

-1-
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option leblk within the layer.
quit Exit shl. All layers are sent the SIGHUP signal.
name Make the layer referenced by name the current layer.
FILES
/dev/sxt?7? Virtual tty devices
$SHELL Variable containing path name of the shell to use (default
is /bin/sh).
SEE ALSO
sh(1), stey ().
ioctl(2), signal(2) in the UNIX System V Programmer Reference Manual.
sxt(7) in the UNIX System V Administrator Reference Manual.
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NAME

size — print section sizes of common object files
SYNOPSIS

size [—o] [—x] [=V] files
DESCRIPTION

The size command produces section size information for each section in the
common object files. The size of the text, data and bss (uninitialized data) sec-
tions are printed along with the total size of the object file. If an archive file is
input to the size command the information for all archive members is
displayed.

Numbers will be printed in decimal unless cither the —o or the —x option is
used, in which case they will be printed in octal or in hexadecimal, respectively.

The —V flag will supply the version information on the size command.
SEE ALSO
as(1), cc(1), 1d(1).
a.out(4), ar(4) in the UNIX System V Programmer Reference Manual.
DIAGNOSTICS
size: name: cannot open
if name cannot be read.
size: name: bad magic
if name is not an appropriate common object file.
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NAME
size — print sizes of object files

SYNOPSIS
size [ object ... ]
DESCRIPTION

Size prints the (decimal) number of bytes required by the text, data, and bss

portions, and their sum in octal and decimal, of each object-file argument. If
no file is specified, a.out is used.

SEE ALSO
a.out(4) in the UNIX System V Programmer Reference Manual.
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NAME

sleep — suspend execution for interval

SYNOPSIS

unsigned 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 less than that
requested for two reasons: (1) Because scheduled wakeups occur at fixed 1-
sccond intervals, (on the second, according to an internal clock) and (2)
because any caught signal will terminate the sleep following execution of that
signal’s catching routine. Also, the suspension time may be longer than
requested by an arbitrary amount due to the scheduling of other activity in the
system. Thes value returned by sleep will be the “unslept” amount (the
requested time minus the time actually slept) in case the caller had an alarm
set to go off earlier than the end of the requested sleep time, or premature
arousal due to another caught signal.

The routine is implemented by setting an alarm signal and pausing until it (or
some other signal) occurs. The previous state of the alarm signal is saved and
restored. The calling program may have set up an alarm signal before calling
sleep. If the sleep time exceeds the time till such alarm signal, the process
sleeps only until the alarm signal would have occurred. The caller’s alarm
catch routine is executed just before the sleep routine returns. But if the sleep
time is less than the time till such alarm, the prior alarm time is reset to go off
at the same time it would have without the intervening sleep.

SEE ALSO

alarm(2), pause(2), signal(2).
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NAME
sno — SNOBOL interpreter
SYNOPSIS
sno [ files ]
DESCRIPTION
Sno is a SNOBOL compiler and interpreter (with slight differences). Sno
obtains input from the concatenation of the named files and the standard input.
All input through a statement containing the label end is considered program
and is compiled. The rest is available to syspit.
Sno differs from SNOBOL in the following ways:
There are no unanchored searches. To get the same effect:
ar*b unanchored search for b.
a*x*b=xc unanchored assignment
There is no back referencing.
x = llabc"
a *x=* X is an unanchored search for abe.
Function declaration is done at compile time by the use of the (non-
unique) label define. Execution of a function call begins at the state-
ment following the defire. Functions cannot be defined at run time,
and the use of the name define is preempted. There is no provision for
automatic variables other than parameters. Examples:
define ()
define f(a, b, )
All labels except define (even end) must have a non-empty statement.
Labels, functions and variables must all have distinct names. In partic-
ular, the non-empty statement on erd cannot merely name a label.
If start is a label in the program, program execution will start there.
If not, execution begins with the first executable statement; define is
not an executable statement.
There are no built-in functions.
Parentheses for arithmetic are not needed. Normal precedence applies.
Because of this, the arithmetic operators / and * must be set off by
spaces.
The right side of assignments must be non-empty.
Either ' or " may be used for literal quotes.
The pseudo-variable sysppt is not available.
SEE ALSO
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NAME
sort — sort and/or merge files

SYNOPSIS

sort [—cmul [—ooutput] [—ykmem] [—zrecsz] [—dfiMnr] [—btx] [ +posl
[ —pos2]] [files]

DESCRIPTION

Sort sorts lines of all the named files together and writes the result on the stan-
dard output. The standard input is read if — is used as a file name or no input
files are named.

Comparisons are based on one or more sort keys extracted from cach line of
input. By default, there is one sort key, the entire input line, and ordering is
lexicographic by bytes in machine collating sequence.

The following options alter the default behavior:

—c¢  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.

—u  Unique: suppress all but one in each set of lines having cqual keys.
—ooutput
The argument given is the name of an output file to use instead of the

standard output. This file may be the same as one of the inputs. There
may be optional blanks between —o and output.

—ykmem
The amount of main memory used by the sort has a large impact on its
performance. Sorting a small file in a large amount of memory is a
waste. If this option is omitted, sort begins using a system dcfault
memory size, and continues to use more space as needed. If this option is
presented with a value, kmem, sort will start using that number of kilo-
bytes of memory, unless the administrative minimum or maximum is
violated, in which case the corresponding cxtremum will be used. Thus,
~y0 is guaranteced to start with minimum memory. By convention, -y
(with no argument) starts with maximum memory.

—zrecsz
The size of the longest line read is recorded in the sort phasc so buffers
can be allocated during the merge phase. If the sort phase is omitted via
the —c or —m options, a popular system default size will be used. Lines
longer than the buffer size will cause sort to terminate abnormally. Sup-

plying the actual number of bytes in the longest linc to be merged (or
some larger value) will prevent abnormal termination.

The following options override the default ordering rules.

—d  “Dictionary” order: only letters, digits and blanks (spaces and tabs) are
significant in comparisons.

—f Fold lower case letters into upper case.

—i Ignore characters outside the ASCII range 040-0176 in non-numeric com-
parisons.

—M Compare as months. The first three non-blank characters of the field are
folded to upper case and compared so that “JAN” < “FEB" < ... <
“DEC”. Invalid fields compare low to “JAN". The —M option implies
the —b option (see below).

—n  An initial numeric string, consisting of optional blanks, optional minus
sign, and zero or more digits with optional decimal point, is sorted by

-1-
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arithmetic value. The —n option implies the —b option (see below).
Note that the —b option is only effective when restricted sort key
specifications are in effect.

—r Reverse the sense of comparisons.

When ordering options appear before restricted sort key specifications, the
requested ordering rules are applied globally to all sort keys. When attached to
a specific sort key (described below), the specified ordering options override all
global ordering options for that key.

The notation +pos! —pos2 restricts a sort key to one beginning at pos! and
ending at pos2. The characters at positions pos! and pos2 are included in the
sort key (provided that pos2 does not precede pos!). A missing —pos2 means
the end of the line.

Specifying pos! and pos2 involves the notion of a field, a minimal sequence of
characters followed by a field separator or a new-line. By default, the first
blank (space or tab) of a sequence of blanks acts as the field separator. All
blanks in a sequence of blanks are considered to be part of the next field; for
example, all blanks at the beginning of a line are considered to be part of the
first field. The treatment of field separators can be altered using the options:

—tx Use x as the field separator character; x is not considered to be part of a
field (although it may be included in a sort key). Each occurrence of x is
significant (e.g., xx delimits an empty field).

~b Ignore leading blanks when determining the starting and ending positions
of a restricted sort key. If the —b option is specified before the first
+posl argument, it will be applied to all +pos! arguments. Otherwise,
the b flag may be attached independently to each +pos/ or —pos2 argu-
ment (see below).

Pos! and pos2 each have the form m.n optionally followed by one or more of
the flags bdfinr. A starting position specified by +m.n is interpreted to mean
the n+1st character in the m+l1st field. A missing .n means .0, indicating the
first character of the m+1st field. If the b flag is in effect n is counted from
the first non-blank in the m+1st field; +m.0b refers to the first non-blank
character in the m+1st field.

A last position specified by —m.n is interpreted to mean the nth character
(including separators) after the last character of the m th field. A missing .n
means .0, indicating the last character of the mth field. If the b flag is in effect
n is counted from the last leading blank in the m+1st field; —m.1b refers to
the first non-blank in the m+1st field.

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

EXAMPLES
Sort the contents of infile with the second field as the sort key:

sort +1 —2 infile

Sort, in reverse order, the contents of infilel and infile2, placing the output in
outfile and using the first character of the second ficld as the sort key:

sort —r —o outfile +1.0 —1.2 infilel infile2

Sort, in reverse order, the contents of infilel and infile2 using the first non-
blank character of the second field as the sort key:

sort —r +1.0b —1.1b infilel infile2
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FILES

Print the password file (passwd(4)) sorted by the numeric user ID (the third
colon-separated field):

sort —t: +2n —3 /etc/passwd

Print the lines of the already sorted file infile, suppressing all but the first
occurrence of lines having the same third field (the options —um with just one
input file make the choice of a unique representative from a set of cqual lines
predictable):

sort —um +2 —3 infile

/usr/tmp/stm???

SEE ALSO

comm(1), join(1), uniq(1).

DIAGNOSTICS

Comments and exits with non-zero status for various trouble conditions (e.g..
when input lines are too long), and for disorder discovered under the —c
option. When the last line of an input file is missing a new-line character, sort
appends one, prints a warning message, and continues.
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NAME
spell, hashmake, spellin, hashcheck — find spelling errors

SYNOPSIS
spel [ =v 10 =b][ —=x)[ =110 =i]l[ +local_file ][ files ]

/usr/lib/spell/hashmake
/usr/lib/spell/spellin n
/usr/lib/spell/hashcheck spelling_list

DESCRIPTION
Spell collects words from the named files and looks them up in a spelling list.
Words that neither occur among nor are derivable (by applying certain
infiections, prefixes, and/or suffixes) from words in the spelling list are printed
on the standard output. If no files are named, words are collected from the
standard input.

Spell ignores most troff (1), tbi(1), and egn(1) constructions.

Under the —v option, all words not literally in the spelling list arc printed, and
plausible derivations from the words in the spelling list are indicated. (Not
available on PDP-11.)

Under the —b option, British spelling is checked. Besides preferring centre,
colour, programme, speciality, travelled, etc., this option insists upon -ise in
words like standardise, Fowler and the OED to the contrary notwithstanding.

Under the —x option, every plausible stem is printed with = for each word.

By default, spell (like deroff(1)) follows chains of included files (.so and .nx
troff (1) requests), unless the names of such included files begin with /usr/lib.
Under the —1 option, spell will follow the chains of all included files. Under
the —i option, spel! will ignore all chains of included files.

Under the +local file option, words found in local_file are removed from
spell’s output. Local_file is the name of a user-provided file that contains a
sorted list of words, one per line. With this option, the user can specify a set of
words that are correct spellings (in addition to spell’s own spelling list) for
cach job.

The spelling list is based on many sources, and while more haphazard than an
ordinary dictionary, is also more effective with respect to proper names and
popular technical words. Coverage of the specialized vocabularics of biology,
medicine, and chemistry is light.

Pertinent auxiliary files may be specified by name arguments, indicated bclow
with their default settings (see FILES). Copies of all output are accumulated in
the history file. The stop list filters out misspellings (e.g., thier=thy—y+ier)
that would otherwise pass.

Three routines help maintain and check the hash lists used by spel!:

hashmake Reads a list of words from the standard input and writes the
corresponding nine-digit hash code on the standard output.

spellin n Reads n hash codes from the standard input and writes a
compressed spelling list on the standard output. Information
about the hash coding is printed on standard error.

hashcheck  Reads a compressed spelling_list and recreates the nine-digit hash
codes for all the words in it; it writes these codes on the standard
output.
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EXAMPLES

The following cxample creates the hashed spell list hlist and checks the result
by comparing the two temporary files; they should be equal.

cat goodwds | /usr/lib/spell/hashmake | sort —u >tmpl
cat tmpl | /usr/lib/spell/spellin “cat tmpl | wc =% >hlist
cat hlist | /usr/lib/spell/hashcheck >1mp2

diflf tmpl tmp2

FILES
D_SPELL=/usr/lib/spell/hlist{ab]  hashed spelling lists. American & British
S_SPELL=/usr/lib/spell/hstop hashed stop list
H_SPELL=/usr/lib/spell/spellhist  history file
/usr/lib/spell/spellprog program

SEE ALSO
deroff (1), eqn(1), sed(1), sort(1), tbl(1), tee(i), troff(1).

BUGS

The spelling list’s coverage is uneven; new installations will probably wish to
monitor the output for several months to gather local additions; typically, these
are kept in a separate local file that is added to the hashed spelling_list via
spellin.

The British spelling feature was done by an American.
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NAME
spline — interpolate smooth curve

SYNOPSIS
spline { options ]

DESCRIPTION
Spline takes pairs of numbers from the standard input as abscissas and ordi-
nates of a function. It produces a similar set, which is approximately equally
spaced and includes the input set, on the standard output. The cubic spline
output (R. W. Hamming, Numerical Methods for Scientists and Engineers,

2nd ed., pp. 349fT) has two continuous derivatives, and sufficiently many points
to look smooth when plotted, for example by graph (1G).

The following options are recognized, each as a scparate argument:

—a Supply abscissas automatically (they are missing from the input);
spacing is given by the next argument, or is assumed to be 1 if next
argument is not a number.

-k The constant k used in the boundary value computation:
Yo=kyi, Ya=kys
is set by the next argument (default k = 0).

-n Space output points so that approximately » intervals occur between
the lower and upper x limits (default n = 100).
-p Make output periodic, i.e., match derivatives at ends. First and last

input values should normally agree.

-x Next 1 (or 2) arguments are lower (and upper) x limits. Normally,
these limits are calculated from the data. Automatic abscissas start at
lower limit (default 0).
SEE ALSO
graph(1G).
DIAGNOSTICS
When data is not strictly monotone in x, spline reproduces the input without
interpolating extra points.
BUGS
A limit of 1,000 input points is enforced silently.
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NAME

split — split a file into pieces
SYNOPSIS

split [ —n ] [ file [ name ] ]
DESCRIPTION

Split reads file and writes it in n-line picces (default 1000 lines) onto a set of
output files. The name of the first output file is name with aa appended, and so
on lexicographically, up to zz (a maximum of 676 files). Name cannot be
longer than 12 characters. If no output name is given, x is default.

If no input file is given, or if — is given in its stead, then the standard input file
is used.

SEE ALSO
bfs(1), csplit(1).
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NAME
stat — statistical network useful with graphical commands

SYNOPSIS
node-name [options] [files)

DESCRIPTION
Stat is a collection of command level functions (nodes) that can be intercon-
nected using sh(1) to form a statistical network. The nodes reside in
/usr/bin/graf (secc graphics(1G)). Data is passed through the network as
sequences of numbers (vectors), where a number is of the form:

[sign](digits) (.digits) [elsign]digits]

evaluated in the usual way. Brackets and parentheses surround fields. All
fields are optional, but at least one of the fields surrounded by parentheses must
be present. Any character input to a nede that is not part of a number is taken
as a delimiter.

Stat nodes are divided into four classes.

Transformers, which map input vector elements into output vec-
tor elements;

Summarizers, which calculate statistics of a vector;

Translators, which convert among formats; and

Generators, which are sources of definable vectors.

Below is a list of synopses for star nodes. Most nodes accept options indicated
by a leading minus (~=). In general, an option is specified by a character fol-
lowed by a value, such as ¢5. This is interpreted as ¢ := 5 (c is assigned 5).
The following keys are used to designate the expected type of the value:

c characters,

i integer,

f floating point or integer,
file file name, and

string  string of characters, surrounded by quotes to include a shell
argument delimiter.

Options without keys are flags. All nodes except generators accept files as
input, hence it is not indicated in the synopses.

Transformers:

abs [ —ci] — absolute value
columns  (similarly for —c options that follow)

af [ —ci tv ] — arithmetic function
titled output, verbose

ceil [ —ci] — round up to next integer

cusum [ —ci] = cumulative sum

exp [ —¢i] — exponential

floor [ —ci] — round down to next integer

gamma [ —c¢i] — gamma

list [ —ci dstring] — list vector elements
delimiter(s)

log [ —ci bf] — logarithm

base
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mod

pair

power

root

round

siline

sin

subset

Summarizers:

bucket

cor

hilo

Ireg

mean

point

prod
gsort
rank
total
var
Translators:

bar

hist

STAT(1G)

[ —c¢i mf] — medulus

modulus

[ —ci Ffile xi] — pair elements

File containing base vector, x group sizc

[ —ci pf] — raise to a power

power

[ —¢i rf] — take a root

root

[ —cipisi ] — round to nearest integer, .5 rounds to |
places after decimal point, significant digits

[ —ciifnisf ] — generate a line given slope and intercept
intercept, number of positive integers, slope

[ —ci] — sine

{ —af bf ci Ffile ii If nl np pf'si ti] — generate a subset

above, below, File with master vector, interval, leave, master
contains element numbers to leave, master contains clement
numbers to pick, pick, start, terminate

[ —ai ¢i Ffile hf ii If ni] — break into buckets

average size, File containing bucket boundaries, high, interval,
low, number

Input data should be sorted

[ —Ffile] — correlation coeflicient
File containing base vector

[ = h1o ox oy |- find high and low valucs
high only, low only, option form, option form with x
prepended, option form with y prepended

[ —Ffile i 0 s ] — linear regression
File containing base vector, intercept only, option form for
siline, slope only

[ —ff ni pf] — (trimmed) arithmetic mcan
fraction, number, percent

[ —ff ni pf's ] — point from empirical cumulative density func-
tion

fraction, number, percent, sorted input

— internal product

[ —cil — quick sort

— vector rank

— sum total

— variance

[—abfgriwixfxayfyaylf yhf ] — build a bar chart
suppress axes, bold, suppress frame, suppress grid, region,
width in percent, x origin, suppress x-axis label, y origin,
suppress y-axis label, y-axis lower bound, y-axis high bound
Data is rounded off to integers.

[—abfgrixfxayfyaylf yhf ] — build a histogram
suppress axes, bold, suppress frame, suppress grid, region, x
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origin, suppress x-axis label, y origin, suppress y-axis label, y-
axis lower bound, y-axis high bound

label [—bcFEfile hpri x xuy yr]— label the axis of a GPS file
bar chart input, retain case, label File, histogram input, plot
input, rotation, x-axis, upper x-axis, y-axis, right y-axis

pie [ —b o p pni ppi ri v xi yi ] — build a pic chart

bold, values outside pie, value as percentage(:=100), valuc as

percentage(:=i), draw percent of pie, region, no values, x ori-

gin, y origin

Unlike other nodes, input is lines of the form
[<iefecc>]value [label]
ignore (do not draw) slice, explode slice, fill slice, color
slice c=( black, red, green, bluc)

plot [ —a b cstringd f Ffileg m ri xfxa xif xhf xIf xni xt yfya
yif yh/ ylf yniyt ] — plot a graph
suppress axes, bold, plotting characters, disconnected, suppress
frame, File containing x vector, suppress grid, mark points,
region, x origin, suppress x-axis label, x interval, x high
bound, x low bound, number of ticks on x-axis, suppress x-
axis title, y origin, suppress y-axis label, y interval, y high
bound, y low bound, number of ticks on y-axis, suppress y-axis
title

title [ =b c Istring vstring ustring 1 — title a vector or a GPS
title bold, retain case, lower title, upper title, vector title

Generators:

gas [ —ciif ni s/ tf] — generate additive sequence
interval, number, start, terminate

prime [-ci hi li ni ] — generate prime numbers
high, low, number

rand [ —ci hf If mf ni si] — gencrate random scquence
high, low, multiplier, number, seed

RESTRICTIONS
Some nodes have a limit on the size of the input vector.

SEE ALSO
graphics(1G).
gps{4) in the UNIX System V Programmer Reference Manual.

-
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NAME

strip — strip symbol and line number information from a common object file

SYNOPSIS

strip [ 1] [—x] [=r] [=V] filename

DESCRIPTION

FILES

The strip command strips the symbol table and line number information from
common object files, including archives. Once this has been done, no symbolic
debugging access will be available for that file; therefore, this command is nor-
mally run only on production modules that have been debugged and tested.

The amount of information stripped from the symbol table can be controlled by
using any of the following options:

-1 Strip line number information only; do not strip any symbol table
information.

-X Do not strip static or external symbol information.

-r Reset the relocation indexes into the symbol table.

-V Print the version of the strip command executing on the standard

error output.

If there are any relocation entries in the object file and any symbol table infor-
mation is to be stripped, strip will complain and terminate without stripping
file-name unless the —r flag is used.

If the strip command is executed on a common archive file (sec ar(4)) the
archive symbol table will be removed. The archive symbol table must be
restored by executing the ar(1) command with the s option before the archive
can be link-edited by the /d(1) command. Strip will instruct the user with
appropriate warning messages when this situation arises.

The purpose of this command is to reduce the file storage overhead taken by
the object file.

SEE ALSO

ar(1), as(1), ce(1), 1d(1).
a.out(4), ar(4) in the UNIX System V Programmer Reference Manual.

DIAGNOSTICS

strip: name: cannot open

if name cannot be read.
strip: name: bad magic

if name is not an appropriate common object file.
strip: name: relocation entries present; cannot strip

if name contains relocation entries and the —r flag

is not used, the symbol table information cannot be
stripped.
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NAME
strip — remove symbols and relccation bits

SYNOPSIS
strip name ...

DESCRIPTION
Strip removes the symbol table and relocation bits ordinarily attached to the
output of the assembler and link editor. This is useful to save space after a
program has been debugged.
The effect of strip is the same as use of the —s option of /d(1).
If name is an archive file, strip will remove the local symbols from any a.out
format files it finds in the archive. Certain libraries, such as those residing in
Alib, have no need for local symbols. By deleting them, the size of the archive
is decreased and link editing performance is increased.

FILES
/tmp/stm+ temporary file

SEE ALSO
1d(1).

ar(4), a.out(4) in the UNIX System V Programmer Reference Manual.

J
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NAME
sity — set the options for a terminal
( ' SYNOPSIS
‘ stty [ —a 1[ —g ][ options ]
DESCRIPTION

Stty scts certain terminal 1/0 options for the device that is the current standard
input; without arguments, it reports the settings of certain options; with the —a
option, it reports all of the option settings; with the —g option, it reports
current settings in a form that can be used as an argument to another sty
command. Detailed information about the modes listed in the first five groups
below may be found in termio(7) for asynchronous lines, or in stermio(7) for
synchronous lines in the UNIX System V Administrator Reference Manual.
Options in the last group are implemented using options in the previous groups.
Note that many combinations of options make no sense, but no sanity checking
is performed. The options are selected from the following:
Control Modes

parenb (—parenb)
paredd (—parodd)
¢s5 cs6 cs7 cs8

0

enable (disable) parity gencration and detection.
select odd (even) parity.

select character size (see termio(7)).

hang up phone line immediately.

50 75 110 134 150 200 300 600 1200 1800 2400 4800 9600 exta extb

hupel (—hupel)

hup (—hup)
cstopb (—cstopb)
cread (—cread)
clocal (—clocal)
loblk (—loblk)

Input Modes

ignbrk (—ignbrk)
brkint (—brkint)
ignpar (—ignpar)
parmrk (—parmrk)
inpck (—inpck)
istrip (—istrip)
inler (—inler)
igner (—igner)
icrol (—icral)
iucle (—iucle)

ixon (—ixon)

ixany (—ixany)
ixoff (—ixoff)

Output Modes

opost (—opost)

olcuc (—olcuc)

Set terminal baud rate to the number given, if possible.
(All speeds are not supported by all hardwarc inter-
faces.)

hang up (do not hang up) DATA-PHONE® connection on
last close.

same as hupel (—hupceD).

use two (one) stop bits per character.

cnable (disable) the receiver.

n assume a line without (with) modem control.

block (do not block) output from a non-current layer.

ignore (do not ignore) break on input.

signal (do not signal) INTR on break.

ignore (do not ignore) parity crrors.

mark (do not mark) parity er v-s (see termio(7)).
enable (disable) input parity - ".ccking.

strip (do not strip) input chaiacters to seven bits.

map (do not map) NL to CR on input.

ignore (do not ignore) CR on input.

map (do not map) CR to NL on input.

map (do not map) upper-case alphabetics to lower case
on input.

enable (disable) START/STOP output control. Output is
stopped by sending an ASCIl DC3 and started by send-
ing an ASCII DCI.

allow any character (only DC1) to restart output.

request that the system send (not send) START/STOP
characters when the input queue is nearly empty/full.

post-process output (do not post-process output; ignore
all other output modes).

map (do not map) lower-casc alphabetics to upper case
on output.
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onler (—onlcr)
ocrnl ( —ocrnl)
onecr (—onocr)
onlret (—onlret)

ofill (—ofill)

ofdel (—ofdel)

crl erl cr2 or3

nl0 nll

tab0 tabl tab2 tab3

bs0 bsl
ffo 111
vt0 vtl

Local Modes

isig (—isig)
icanon (—icanon)

xcase ( —xcase)
echo (—echo)
echoe (—echoe)

echok (—echok)
Ifke (—Ifke)
echonl (—echonl)
noflsh ( —noflsh)
stwrap (—stwrap)

stflush ( —stflush)

stappl (—stappl)

Control Assignments

control-character ¢

line i

Combination Modes

evenp or parity
oddp

STTY (1)

map (do not map) NL to CR-NL on output.

map (do not map) CR to NL on output.

do not (do) output CRs at column zero.

on the terminal NL performs (does not perform) the CR
function.

use fill characters (use timing) for delays.

fill characters are DELs (NULs).

select style of delay for carriage returns (see termio(7)).
select style of delay for line-feeds (see termio(7)).

select style of delay for horizontal tabs (see termio(7) or
stermio(7)).

select style of delay for backspaces (see termio(7)).
select style of delay for form-feeds (see termio(7)).
select style of delay for vertical tabs (see termio(7)).

enable (disable) the checking of characters against the
special control characters INTR, QUIT, and SWTCH.
enable (disable) canonical input (ERASE and KILL pro-
cessing).

canonical (unprocessed) upper/lower-cas= presentation.
echo back (do not echo back) every character typed.
echo (do not echo) ERASE character as a backspace-
space-backspace string. Note: this mode will erase the
ERASEed character on many CRT terminals; however, it
does not keep track of column position and, as a result,
may be confusing on escaped characters, tabs, and back-
spaces.

echo (do not echo) NL after KILL character.

the same as echok (—echok); obsolete.

echo (do not echo) NL.

disable (enable) flush after INTR, QUIT, or SWTCH.
disable (enable) truncation of lines longer than 79 char-
acters on a synchronous line.

enable (disable) flush on a synchronous line after every
write(2).

use application mode (use line mode) on a synchronous
line.

set control-character to ¢, where control-character is
erase, kill, intr, quit, swtch, eof, ctab, min, or time (ctab
is used with —stappl; see stermio(7)), (min and time are
used with —icanon; see termio(7)). If ¢ is preceded by
an (escaped from the shell) caret (°), then the value
used is the corresponding CTRL character (e.g., “"d” is
a CTRL-d); “"?” is interpreted as DEL and “" =" is
interpreted as undefined.

set line discipline to i (0 < i < 127).

enable parenb and cs7.
cnable parenb, ¢s7, and paredd.

—parity, —evenp, or —oddp

raw ( —raw or cooked)

disable parenb, and set cs8.

enable (disable) raw input and output (no ERASE,
KILL, INTR, QUIT, SWTCH, EOT, or output post pro-
cessing).
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nl (—nl)

6 ' lcase (—Ilcase)

) LCASE (—LCASE)
tabs (—tabs or tab3)
ek

sane
term

SEE ALSO
tabs(1).

STTY (1)

unset (set) icrnl, onler. In addition —nl unsets inler,
igner, ocrnl, and onlret.

set (unset) xcase, iucle, and olcuc.

same as lcase (—Ilcase).

preserve (expand to spaces) tabs when printing.

reset ERASE and KILL characters back to normal # and
@.
resets all modes to some reasonable values.

set all modes suitable for the terminal type term, where
term is one of tty33, tty37, vt0S, tn300, ti700, or tek.

ioctl(2) in the UNIX System V Programmer Reference Manual.
stermio(7), termio(7) in the UNIX System V Administrator Reference Manual.
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NAME

su — become super-user or another user
SYNOPSIS

sul = ) [ name [ arg ... ]
DESCRIPTION

Su allows one to become another user without logging off. The default user
name is root (i.e., super-user).

To use su, the appropriate password must be supplied (unless one is already
root). If the password is correct, su will execute a new shell with the real and
effective user ID set to that of the specified user. The new shell will be the
optional program named in the shell field of the specified user’s password file
entry (see passwd(4)), or /bin/sh if none is specified (see sh(1)). To restore
normal user ID privileges, type an EOF (cntri-d) to the new shell.

Any additional arguments given on the command line are passed to the pro-
gram invoked as the shell. When using programs like s#(1), an arg of the
form —c string executes string via the shell and an arg of —r will give the user
a restricted shell.

The following statements are true only if the optional progran named in the
shell field of the specified user’s password file entry is like shA(1). If the first
argument to su is a —, the environment will be changed to what would be
expected if the user actually logged in as the specified user. This is done by
invoking the program used as the shell with an arg0 value whose first character
is —, thus causing first the system’s profile (/etc/profile) and then the specified
user’s profile (.profile in the new HOME directory) to be executed. Otherwise,
the environment is passed along with the possible exception of $PATH, which is
set to /bin:/etc:/usr/bin for root. Note that if the optional program used as the
shell is /bin/sh, the user’s .profile can check arg0 for —sh or —su to determine
if it was invoked by login(1) or su(l1), respectively. If the user’s program is
other than /bin/sh, then .profile is invoked with an arg0 of -program by both
login(1) and su(1).

All attempts to become another user using su are logged in the log file
/usr/adm/sulog.

EXAMPLES
To become user bin while retaining your previously exported environment, exe-
cute:
su bin

To become user bin but change the environment to what would be expected if
bin had originally logged in, execute:

su - bin

To execute command with the temporary environment and permissions of user
bin, type:

su - bin -c "command args"
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su (1)
FILES
/ete/passwd system’s password file
G@ /etc/profile system'’s profile
$HOME/.profile user’s profile
/usr/adm/sulog log file
SEE ALSO

env(1), login(1), sh(1).

passwd(4), profile(4), environ(5) in the UNIX System V Programmer Reference
Manual.
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NAME

sum — print checksum and block count of a file
SYNOPSIS

sum [ —r ] file
DESCRIPTION

Sum calculates and prints a 16-bit checksum for the named file, and also prints
the number of blocks in the file. It is typically used to look for bad spots, or to
validate a file communicated over some transmission line. The option —r
causes an alternate algorithm to be used in computing the checksum.

SEE ALSO
wel(l).
DIAGNOSTICS

“Read error” is indistinguishable from end of file on most devices; check the
block count. *



SYNC(1) SYNC(1)

NAME
sync — update the super block

SYNOPSIS
sync

DESCRIPTION
Sync cxccutes the sync system primitive. If the system is to be stopped, sync
must be called to insure file system integrity. It will flush all previously unwrit-
ten system buffers out to disk, thus assuring that all file modifications up to
that point will be saved. See sync(2) for details.

SEE ALSO
sync(2) in the UNIX System V Programmer Reference Manual.
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NAME

tabs — set tabs on a terminal
SYNOPSIS

tabs [ tabspec ] [ +mn 1 [ —Tuype ]
DESCRIPTION

Tabs sets the tab stops on the user’s terminal according to the tab specification
tabspec, after clearing any previous settings. The user’s terminal must have
remotely-settable hardware tabs.

Users of GE TermiNet terminals should be aware that they behave in a
different way than most other terminals for some tab settings. The first
number in a list of tab settings becomes the left margin on a TermiNet termi-
nal. Thus, any list of tab numbers whose first element is other than 1 causes a
margin to be left on a TermiNet, but not on other terminals. A tab list begin-
ning with 1 causes the same effect regardless of terminal type. It is possible to
set a left margin on some other terminals, although in a different way (see
below).

Four types of tab specification are accepted for tabspec: ‘“‘canned,” repetitive,
arbitrary, and file. If no tabspec is given, the default value is —8, i.e., UNIX
system “standard” tabs. The lowest column number is 1. Note that for tabs,
column | always refers to the leftmost column on a terminal, even one whose
column markers begin at 0, e.g., the DASI 300, DASI 300s, and DASI 450.

—code Gives the name of one of a set of “canned™ tabs. The legal codes and
their meanings are as follows:

—a 1,10,16,36,72
Assembler, IBM S/370, first format

—a2 1,10,16,40,72
Assembler, IBM S/370, second format

-c 1,8,12,16,20,55
COBOL, normal format

-c2 1,6,10,14,49
COBOL compact format (columns 1-6 omitted). Using this code, the
first typed character corresponds to card column 7, one space gets you
to column 8, and a tab reaches column 12. Files using this tab sctup
should include a format specification as follows:

<:t—c2 m6 s66 d:>

-c3 1,6,10,14,18,22,26,30,34,38,42,46,50,54,58,62,67
COBOL compact format (columns 1-6 omitted), with more tabs than
—c2. This is the recommended format for COBOL. The appropriate
format specification is:

<:t—c3 m6 s66 d:>
—-f 1,7,11,15,19,23

FORTRAN

-p 1,5,9,13,17,21,25,29,33,37,41,45,49,53,57,61
PL/1

=s 1,10,55
SNOBOL

—u 1,12,20,44
UNIVAC 1100 Assembler

In addition to these “canned” formats, three other types exist:

-n A repetitive specification requests tabs at columns 1+n, 142s+n, etc.
Note that such a setting leaves a left margin of #» columns on Ter-
miNet terminals only. Of particular importance is the value —8: this
represents the UNIX system “standard” tab setting, and is the most
likely tab setting to be found at a terminal. It is required for use with

-1-
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the nroff —h option for high-speed output. Another special case is the
value —0, implying no tabs at all.

ni,n2,... The arbitrary format permits the user to type any chosen sct of
numbers, separated by commas, in ascending order. Up to 40
numbers are allowed. If any number (except the first one) is pre-
ceded by a plus sign, it is taken as an increment to be added to the
previous value. Thus, the tab lists 1,10,20,30 and 1,10,4+10,+10 are
considered identical.

——file If thc name of a file is given, tabs rcads the first line of the file,
searching for a format specification. If it finds one there, it sets the
tab stops according to it, otherwise it sets them as —8. This type of
specification may be used to make sure that a tabbed file is printed
with correct tab settings, and would be used with the pr(1) command:

tabs —— file; pr file

Any of the following may be used also; if a given flag occurs more than once,
the last value given takes effect:

=Tiype Tabs usually needs to know the type of terminal in order to set tabs
and always needs to know the type to set margins. Type is a name
listed in term(5). 1f no —T flag is supplied, tabs searches for the
$TERM value in the environment (see environ(5)). If no type can be
found, tabs tries a sequence that will work for many terminals.

+mn The margin argument may be used for some terminals. It causes all
tabs to be moved over n columns by making column rn+/ the left
margin. If +m is given without a value of n, the value assumed is 10.
For a TermiNet, the first value in the tab list should be 1, or the mar-
gin will move even further to the right. The normal (leftmost) margin
on most terminals is obtained by +m0. The margin for most termi-
nals is reset only when the +m flag is given explicitly.

Tab and margin setting is performed via the standard output.

DIAGNOSTICS

illegal tabs when arbitrary tabs are ordered incorrectly.

illegal increment when a zero or missing increment is found in an arbitrary
specification.

unknown tab code  when a “canned” code cannot be found.

can't open if — —file option used, and file can’t be opened.
file indirection if — —file option used and the specification in that file
points to yet another file. Indirection of this form is not
permitted.
SEE ALSO
pr(1).

BUGS

environ(5), term(5) in the UNIX System V Programmer Reference Manual.

There is no consistency among different terminals regarding ways of clearing
tabs and setting the left margin.

It is generally impossible to usefully change the left margin without also setting
tabs.

Tabs clears only 20 tabs (on terminals requiring a long sequence), but is wil-
ling to set 64.
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NAME

tail — deliver the last part of a file

SYNOPSIS

tail [ £[numberlllbelf] 11 [ 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.

Copying begins at distance +number from the beginning, or —number from
the end of the input (if number is null, the value 10 is assumed). Number is
counted in units of lines, blocks, or characters, according to the appended
option I, b, or ¢. When no units are specified, counting is by lines.

With the —f (“follow”) option, if the input file is not a pipe, the program will
not terminate after the line of the input file has been copied, but will enter an
endless loop, Wherein it sleeps for a second and then attempts to read and copy
further records from the input file. Thus it may be used to monitor the growth
of a file that is being written by some other process. For example, the com-
mand:

tail —f fred

will print the last ten lines of the file fred, followed by any lines that are
appended to fred between the time tail is initiated and killed. As another
example, the command:

tail —15c¢f fred

will print the last 15 characters of the file fred, followed by any lines that are
appended to fred between the time tail is initiated and killed.

SEE ALSO

BUGS

dd(1).

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 char-
acter special files.
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NAME

tar — tape file archiver
SYNOPSIS

tar [ key ] [ files ]
DESCRIPTION

Tar saves and restores files on magnetic tape. Its actions are controlled by the
key argument. The key is a string of characters containing at most one func-
tion letter and possibly one or more function modifiers. Other arguments to the
command are files (or directory names) specifying which files are to be
dumped or restored. In all cases, appearance of a directory namec refers to the
files and (recursively) subdirectories of that directory.

The function portion of the key is specified by one of the following letters:

r The named files are written on the end of the tape. The ¢ function
implies this function.
X The named files are extracted from the tape. If a named file matches

a directory whose contents had been written onto the tape, this direc-
tory is (recursively) extracted. If a named file on tape does not exist
on the system, the file is created with the same mode as the one on
tape except that the set-user-ID and set-group-ID bits are not set
unless you are super-user. If the files exist, their modes are not
changed except for the bits described above. The owner, group, and
modification time are restored (if possible). If no files argument is
given, the entire content of the tape is extracted. Note that if several
files with the same name are on the tape, the last one overwrites all
carlier ones.

t The names of all the files on the tape are listed.

u The named files are added to the tape if they are not alrcady there, or
have been modified since last written on that tape.

c Crealc a new tape; writing begins at the beginning of the tape, instcad

of after the last file. This command implies the r function.

The following characters may be used in addition to the letter that selects the
desired function:

#s Where # is a tape drive number (0,...,7), and s is the density (I - low
(800 bpi), m - medium (1600 bpi), or h - high (6250 bpi)). This
modifier sclects the drive on which the tape is mounted. The default
is Om.

v Normally, tar does its work silently. The v (verbose) option causes it
to type the name of cach file it treats, preceded by the function letter.
With the t function, v gives more information about the tapc entries
than just the name.

w Causes tar to print the action to be taken, followed by the name of
the file, and then wait for the user’s confirmation. If a word begin-
ning with y is given, the action is performed. Any other input means

“ [13

no

f Causes tar to use the next argument as the name of the archive
instead of /dev/mt/??. If the name of the file is —, tar writes to the
standard output or reads from the standard input, whichever is
appropriate. Thus, tar can be used as the head or tail of a pipeline.
Tar can also be used to move hierarchies with the command:

cd fromdir; tar ¢f — . | (cd todir; tar xf =)
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FILES

TAR(1)

b Causes tar to use the next argument as the blocking factor for tape

records. The default is 1, the maximum is 20. This option should
only be used with raw magnetic tape archives (see f above). The
block size is determined automatically when reading tapes (key letters
x and t).

1 Tells tar to complain if it cannot resolve all of the links to the files
being dumped. If lis not specified, no error messages are printed.

m Tells tar not to restore the modification times. The modification time
of the file will be the time of extraction.

o Causes extracted files to take on the user and group identifier of the
user running the program rather than those on the tape.

/dev/mt/*
/tmp/tars

DIAGNOSTICS

BUGS

Complaints about bad key characters and tape read/write errors.
Complaints if enough memory is not available to hold the link tables.

There is no way to ask for the n-th occurrence of a file.

Tape errors are handled ungracefully.

The u option can be slow.

The b option should not be used with archives that are going to be updated.
The current magnetic tape driver cannot backspace raw magnetic tape. If the
archive is on a disk file, the b option should not be used at all, because updat-
ing an archive stored on disk can destroy it.

The current limit on file-name length is 100 characters.

Note that tar cOm is not the same as tar em0.



TEE(1) TEE(1)

NAME

tee — pipe fitting
SYNOPSIS

tee [ =i 1[ —allfile] ..
DESCRIPTION

Tee transcribes the standard input to the standard output and makes copies in
the files. The =i option ignores interrupts; the —a option causes the output to
be appended to the files rather than overwriting them.
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NAME
test — condition evaluation command

SYNOPSIS
test expr
{ expr |

DESCRIPTION
Test evaluates the expression expr and, if its value is true, returns a zero (true)
exit status; otherwise, a non-zero (false) exit status is returned; fest also returns
a non-zero exit status if there are no arguments. The following primitives are
used to construct expr:

—r file true if file exists and is readable.

—w file true if file exists and is writable.

—x file truk if file exists and is executable.

—f file true if file exists and is a regular file.

—d file true if file exists and is a directory.

—c file true if file exists and is a character special file.
—b file true if file exists and is a block special file.

—p file true if file exists and is a named pipe (fifo).
—u file true if file exists and its set-user-1D bit is set.
—g file true if file exists and its set-group-ID bit is set.
—k file true if file exists and its sticky bit is set.

—s file true if 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.

-z 5! true if the length of string s/ is zero.

—n s/ true if the length of the string s/ is non-zero.
sl =52 true if strings s/ and s2 are identical.

st t=s2 true if strings s/ and s2 are not identical.

sl true if s/ is not the null string.

nl —eq n2 true if the integers n! and n2 are algebraically equal. Any of the
comparisons —ne, —gt, —ge, —It, and —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 (—a has higher precedence than —o).
( expr ) parentheses for grouping.

Notice that all the operators and flags are separate arguments to test. Notice
also that parentheses are meaningful to the shell and, therefore, must be
escaped.
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SEE ALSO
find(1), sh(1).

WARNING
In the second form of the command (i.e., the one that uses [], rather than the
word test), the square brackets must be delimited by blanks.
Some UNIX systems do not recognize the second form of the command.



TIME (1) TIME(1)

NAME
time — time a command

SYNOPSIS
time command

DESCRIPTION
The 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 exe-
cution of the command. Times are reported in seconds.
The times are printed on standard error.

SEE ALSO

timex(1).
times(2) in the UNIX System V Programmer Reference Manual.

CAVEATS
When time is used on a 3B 20A dual computer system the sum of system and
user time could be greater than real time. This is the result when command is a
multi-threaded task running on a 3B 20A computer system with both processors
active.
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NAME
timex — time a command; report process data and system activity
SYNOPSIS
timex [options] command
DESCRIPTION
The given command is executed; the elapsed time, user time and system time
spent in exccution are reported in seconds. Optionally, process accounting data

for the command and all its children can be listed or summarized, and total
system activity during the execution interval can be reported.

The output of timex is written on standard error.
Options are:

-p List process accounting records for command and all its children.
Suboptions f, h, k, m, r, and t modify the data items reported, as defined
in acctcom(1). The number of blocks read or written and the number
of characters transferred are always reported.

-0 Report the total number of blocks read or written and total characters
transferred by command and all its children.

—-s Report total system activity (not just that duc to command) that
occurred during the execution interval of command. All the data items
listed in sar(1) are reported.

SEE ALSO
acctcom(1), sar(1).
CAVEATS

When timex is used on a 3B 20A dual computer system the sum of system and

user time could be greater than real time. This is the result when command is

a multi-threcaded task runing on a 3B 20A computer system with both processors

active.

WARNING

Process records associated with command are selected from the accounting file

/usr/adm/pacct by inference, since process genealogy is not available. Back-

ground processes having the same user-id, terminal-id, and execution time win-

dow will be spuriously included.
EXAMPLES
A simple example:

timex —ops sleep 60

A terminal session of arbitrary complexity can be measured by timing a sub-
shell:

timex —opskmt sh

session commands
EOT
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NAME

TOC(1G)

toc — graphical table of contents routines

SYNOPSIS

dtoc [directoryl
ttoc mm-file
vtoc [ —cdhnimsvn] [TTOC file]

DESCRIPTION

All of the commands listed below reside in /usr/bin/graf (secc graphics (1G)).

dtoc

ttoc

vtoc

Dtoc makes a textual table of contents, TTOC, of all subdirectories
beginning at directory (directory defaults to .). The list has one
entry per directory. The entry fields from left to right are level
number, directory name, and the number of ordinary readable files
in the directory. Dtoc is useful in making a visual display of all or
parts of a file system. The following will make a visual display of
all the readable directories under /:
dtoc / | vtoc | td

Output is the table of contents generated by the .TC macro of
mm(1) translated to TTOC format. The input is assumed to be an
mm file that uses the .H family of macros for section headers. If no
file is given, the standard input is assumed.

Vioc produces a GPS describing a hierarchy chart from a TTOC.
The output drawing consists of boxes containing text connected in a
tree structure. If no file is given, the standard input is assumed.
Each TTOC entry describes one box and has the form:

id [line-weight line-stylel “text" [mark]
where:

id is an alternating sequence of numbers and dots. The
id specifies the position of the entry in the hicrarchy.
The id 0. is the root of the tree.

line-weight s ecither:
n, normal-weight; or
m, medium-weight; or
b, bold-weight.

line-style is either:
so, solid-line;
do, dotted-line;
dd, dot-dash line;
da, dashed-line; or
M, long-dashed

text is a character string surrounded by quotes. The char-
acters between the quotes become the contents of the
box. To include a quote within a box it must be
cscaped (\").

mark is a character string (surrounded by quotes if it con-
tains spaces), with included dots being cscaped. The
string is put above the top right corner of the box. To
include cither a quote or a dot within a mark it must
be escaped.

Entry example: 1.1 b,da "ABC" DEF
Entrics may span more than one line by escaping the new-linc
(\new-line).



TOC(1G) TOC(1G)

Comments are surrounded by the /e/ pair. They may appear
anywhere in a TTOC.

Options:

c Use text as entered (default is all upper case).
d Connect the boxes with diagonal lines.

hn  Horizontal interbox space is n% of box width.
i Suppress the box id.

m  Suppress the box mark.

s Do not compact boxes horizontally.

va  Vertical interbox space is n% of box height.

SEE ALSO
graphics(1G).
gps(4) in the UNIX System V Programmer Reference Manual.




TOUCH (1) TOUCH(1)

NAME

touch — update access and modification times of a file
SYNOPSIS

touch [ —ame ] [ mmddhhmmlyy] ] files
DESCRIPTION

Touch causes the access and modification times of each argument to be
updated. The file name is created if it does not exist. If no time is specified
(see date(1)) the current time is used. The —a and —m options cause touch
to update only the access or modification times respectively (default is —am).
The —c option silently prevents touch from creating the file if it did not previ-
ously exist.

The return code from touch is the number of files for which the times could not
be successfully modified (including files that did not exist and were not
created).

SEE ALSO
date(1).
utime(2) in the UNIX System V Programmer Reference Manual.
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NAME

tplot — graphics filters
(i= SYNOPSIS

tplot [ —Tterminal [ —e raster ] ]

DESCRIPTION
These commands read plotting instructions (see plof(4)) from the standard
input and in general produce, on the standard output, plotting instructions suit-
able for a particular terminal. If no terminal is specified, thc environment
parameter STERM (see environ(5)) is used. Known terminals are:

300 DASI 300.

300S  DASI 300s.

450 DASI 450.

4014 TEKTRONIX 4014.

ver Versatec D1200A. This version of plot places a scan-converted image
in /usr/tmp/raster$$ and sends the result directly to the plotter device,
rather than to the standard output. The —e option causes a previously
scan-converted file raster to be sent to the plotter.

FILES
/usr/lib/t300
/usr/1ib/t300s
/usr/1ib/t450
/usr/1ib/t4014
/usr/lib/vplot
/usr/tmp/raster$$

SEE ALSO

(M plot(3X). plot(4), term(5) in the UNIX System V Programmer Reference
Manual.
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NAME
tput — query terminfo database

SYNOPSIS >

tput [ -Ttype 1 capname

DESCRIPTION
Tput uses the terminfo(4) database to make tcrminal-dependent capabilities
and information available to the shell. Tpur outputs a string if the attribute
(capability name) is of type string, or an integer if the attribute is of type
integer. If the attribute is of type boolean, tput simply sets the exit code (0 for
TRUE, 1 for FALSE), and does no output.

-Ttype indicates the type of terminal. Normally this flag is unnecessary,
as the default is taken from the environment variable STERM.
Capname  indicates the attribute from the terminfo database. See fer-

minfo(4).
EXAMPLES
tput clear Echo clear-screen sequence for the current terminal.
tput cols Print the number of columns for the current terminal.
tput -T450 cols Print the number of columns for the 450 terminal.

bold =‘tput smso*  Set shell variable "bold" to stand-out modc sequence for
current terminal. This might be followed by a prompt:
echo "${bold)Please type in your name: \c"

tput he Set exit code to indicate if current terminal is a hardcopy
terminal.

FILES

letc/term/?/* Terminal descriptor files

/usr/include/term.h Definition files

/usr/include/curses.h "%,
DIAGNOSTICS

Tput prints error messages and returns the following error codes on error;

-1 Usage error.

-2 Bad terminal type.

-3 Bad capname.

In addition, if a capname is requested for a terminal that has no value for that
capname (e.g., tput -T450 lines), -1 is printed.
SEE ALSO
stty(1).
terminfo(4) in the UNIX System V Programmer Reference Manual.
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NAME
tr — translate characters
SYNOPSIS
tr [ —cds ] [ string] [ string2 1]
DESCRIPTION
Tr copies the standard input to the standard output with substitution or dele-
tion of selected characters. Input characters found in string! arc mapped into
the corresponding characters of string2. Any combination of the options —ecds
may be used:
—-c Complements the set of characters in stringl with respect to the
universc of characters whose ASCII codes are 001 through 377 octal.
—d Deletes all input characters in stringl .
-s Squeceles all strings of repeated output characters that are in string2
to single characters.
The following abbreviation conventions may be used to introduce ranges of
characters or repeated characters into the strings:
[a—z] Stands for the string of characters whose ASCIH codes run from char-
acter a to character z, inclusive.
las*nl  Stands for n repetitions of a. If the first digit of n is 0, n is con-
sidered octal; otherwise, n is taken to be decimal. A zero or missing n
is taken to be huge; this facility is useful for padding string2.
The escape character \ may be used as in the shell to remove special meaning
from any character in a string. In addition, \ followed by 1, 2, or 3 octal digits
stands for the character whose ASCII code is given by those digits.
The following cxample creates a list of all the words in file! one per line in
file2, where a word is taken to be a maximal string of alphabetics. The strings
are quoted to protect the special characters from interpretation by the shell;
012 is the ASCII code for newline.
tr —cs "[A—=Z]la—z]" "[\012+]" <filel > file2
SEE ALSO
ed(1), sh(1).
ascii(5) in the UNIX System V Programmer Reference Manual.
BUGS

Will not handle ASCII NUL in string! or string2; always dcletes NUL from
input.
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NAME
true, false — provide truth values

SYNOPSIS
true
false

DESCRIPTION

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

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

True has exit status zero, false nonzero.

f’”\%

~—
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NAME
tsort — topological sort

SYNOPSIS
tsort [ file ]

DESCRIPTION
Tsort produccs on the standard output a totally ordered list of items consistent
with a partial ordering of items mentioned in the input file. If no file is
specified, the standard input is understood.

The input consists of pairs of items (nonempty strings) separated by blanks.
Pairs of different items indicate ordering. Pairs of identical items indicate pres-
ence, but not ordering.

SEE ALSO
lorder(1).

DIAGNOSTICS
Odd data: there is an odd number of fields in the input file.

BUGS

Uses a quadratic algorithm; not worth fixing for the typical use of ordering a
library archive file.
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NAME
tty — get the name of the terminal

SYNOPSIS
tty [ -1} [ —s]

DESCRIPTION
Tty prints the path name of the user’s terminal. The —1 option prints the syn-
chronous line number to which the user’s terminal is connected, if it is on an
active synchronous line. The —s option inhibits printing of the terminal path
name, allowing one to test just the exit code.

EXIT CODES
2 if invalid options were specified,
0 if standard input is a terminal,
1 otherwise.

DIAGNOSTICS

*not on an active synchronous line” if the standard input is not a synchronous
terminal and -1 is specified.
“not a tty” if the standard input is not a terminal and —s is not specified.
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NAME

umask — sct file-crcation mode mask
SYNOPSIS

umask [ ooo ]
DESCRIPTION

The user file-creation mode mask is set to coo. The three octal digits refer to
read/write/execute permissions for owner, group, and others, respectively (see
chmod (2) and umask(2)). The value of each specified digit is subtracted from
the corresponding *‘digit” specified by the system for the creation of a file (see
creat(2)). For example, umask 022 removes group and others write permission
(files normally created with mode 777 become mode 755; files created with
mode 666 become mode 644).

If ooo is omitted, the current value of the mask is printed.
Umask is recognized and executed by the shell.

SEE ALSO
chmod(1), sh(1).

chmod(2), creat(2), umask(2) in the UNIX System V Programmer Reference
Manual.
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NAME

uname — print name of current UNIX system
SYNOPSIS

uname [ —snrvma ]
DESCRIPTION

Uname prints the current system name of the UNIX system on the standard
output file. It is mainly useful to determine which system one is using. The
options cause selected information returned by uname(2) to be printed:

-5 print the system name (default).
-n print the nodename (the nodename may be a name that the system is
known by to a communications network).
-r print the operating system release.
-v print the operating system version.
—m  print the machine hardware name.
-a print all the above information.
SEE ALSO

uname(2) in the UNIX System V Programmer Reference Manual.
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NAME
unget — undo a previous get of an SCCS file
< SYNOPSIS
unget [ —rSID] [ —s] [ —n] files
DESCRIPTION

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

Keyletter arguments apply independently to each named file.

-rSIiD Uniquely identifies which delta is no longer intended. (This
would have been specified by get as the “new delta™). The
use of this keyletter is necessary only if two or more out-
standing gets for editing on the same SCCS file were done
by the same person (login name). A diagnostic results if
the specified SID is ambiguous, or if it is necessary and
omitted on the command line.

-s Suppresses the printout, on the standard output, of the
intended delta’s SID.
-n Causes the retention of the gotten file which would nor-
mally be removed from the current directory.
SEE ALSO
delta(1), get(1), help(1), sact(1).
(W DIAGNOSTICS
Use help(1) for explanations.
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NAME
uniq — report repeated lines in a file

SYNOPSIS
uniq [ —ude [ +n ] [ =n 1 1 [ input [ output | ]

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. /nput and output should always be different. 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 out-
put. The —d option specifies that one copy of just the repeated lincs is to be
written. The normal mode output is the union of the —u and —d mode out-
puts.

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

The n arguments specify skipping an initial portion of each line in the com-
parison:

-n The first n fields together with any blanks before each are ignored. A
ficld 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 ignored. Fields are skipped before charac-
ters.

SEE ALSO
comm(1), sort(1),
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NAME

units — conversion program

SYNOPSIS

units

DESCRIPTION

FILES

Units converts quantities expressed in various standard scales to their
cquivalents in other scales. It works intcractively in this fashion:

You have: inch

You want: cm
* 2.540000e+00
/ 3.937008e—01

A quantity is specified as a multiplicative combination of units optionally pre-
ceded by a numeric multiplier. Powers are indicated by suffixed positive
integers, division by the usual sign:

You have: 15 Ibs force/in2
You want: atm
* 1.02068%¢+00
[ 9.797299e—01

Units only does multiplicative scale changes; thus it can convert Kelvin to
Rankine, but not Celsius to Fahrenheit. Most familiar units, abbreviations, and
metric prefixes are recognized, together with a generous leavening of exotica
and a few constants of nature including:

pi ratio of circumference to diameter,
c speed of light,

e charge on an clectron,

g acceleration of gravity,

force same as g,

mole  Avogadro’s number,

water  pressure head per unit height of water,
au astronomical unit.

Pound is not recognized as a unit of mass; lb is. Compound names are run
together, (e.g., lightyear). British units that differ from their U.S. counterparts
are prefixed thus: brgallon. For a complete list of units, type:

cat /usr/lib/unittab

/usr/lib/unittab
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NAME
uucp, uulog, uuname — UNIX system to UNIX system copy

SYNOPSIS E}

uucp [ options ] source-files destination-file
uulog [ options ]
uuname [ =1 ][ —v ]

DESCRIPTION
Uucp
Uucp copies files named by the source-file arguments to the destination-file

argument. A file name may be a path name on your machine, or may have the
form:

system-name!path-name

where system-name is taken from a list of system names which wucp knows
about. The system-name may also be a list of names such as

in which case an attempt is made to send the file via the specified route, and
only to a destination in PUBDIR (see below). Care should be taken to insure
that intermediate nodes in the route are willing to foward information.

The shell metacharacters ?, » and l...] appearing in path-rame will be
expanded on the appropriate system.

Path names may be one of:
4} a full path name;

) a path name preceded by “user where user is a login name on P
the specified system and is replaced by that user’s login direc- 5
tory; )

(3) a path name preceded by ~/user where user is a login name on

the specified system and is replaced by that user’s directory
under PUBDIR;

(4) anything else is prefixed by the current directory.

If the result is an erroneous path name for the remote system the copy will fail.
If the destination-file is a directory, the last part of the source-file name is
used.

Uucp preserves execute permissions across the transmission and gives 0666 read
and write permissions (see chmod (2)).

The following options are interpreted by uucp:

—-d Make all necessary directories for the file copy (default).
-f Do not make intermediate directories for the file copy.
-c Use the source file when copying out rather than copying the file to

the spool directory (default).
-C Copy the source file to the spool directory.

—mfile Report status of the transfer in file. If file is omitted, send mail 1o the
requester when the copy is completed.

—nuser Notify user on the remote system that a file was sent.

—esys Send the uucp command to system sys to be executed there. (Note:
this will only be successful if the remote machine allows the wucp
command to be executed by /usr/lib/uucp/uuxqt.)
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-r Queuc job but do not start the file transfer process. By default a file
transfer process is started each time uucp is evoked.

=i Control writing of the uucp job number to standard output (see
below).

Uucp associates a job number with each request. This job number can be used
by uustat to obtain status or terminate the job.

The environment variable JOBNO and the -j option are used to control the list-
ing of the uucp job number on standard output. If the environment variable
JOBNO is undefined or set to OFF, the job number will not be listed (default).
If uucp is then invoked with the -j option, the job number will be listed. [f the
environment variable JOBNO is set to ON and is exported, a job number will
be written to standard output each time uucp is invoked. In this case, the -
option will supress output of the job number.

Uulog

Uulog querics a summary log of uucp and wux(1C) transactions in the file
/usr/spool/uucp/LOGFILE.

The options cause uulog to print logging information:

=ssys  Print information about work involving system sys. If sys is not
specified, then logging information for all systems will be printed.

—uuser Print information about work done for the specified, user. If user is
not specified then logging information for all users will be printed.

Uuname

Uuname lists the uucp names of known systems. The —I option rcturns the
local system name. The —v option will print additional information about each
system. A description will be printed for each system that has a line of infor-
mation in /usr/lib/uucp/ADMIN. The format of ADMIN is: sysname tab
description tab.

FILES
/usr/spool/uucp spool directory
/usr/spool/uucppublic public directory for receiving and sending (PUBDIR)
{usr/lib/uucp/+ other data and program files

SEE ALSO

mail(1), uux(1C).
chmod(2) in the UNIX System V Programmer Refercr:e Manual.

WARNING

NOTES

The domain of remotely accessible files can (and for obvious security reasons,
usually should) be severely restricted. You will very likely not be able to fetch
files by path name; ask a responsible person on the remote system (o send them
to you. For the same rcasons, you will probably not be able to send files to
arbitrary path names. As distributed, the remotely accessible files are those
whose names begin /usr/spool/uucppublic (equivalent to “nuucp or just 7).

In order to send files that begin with a dot (e.g., .profile) the files must by
qualified with a dot. For example: .profile, .prof*, .profil? are correct; whereas
*prof*, ?profilc are incorrect.

Uucp will not generate a job number for a strictly local transaction.
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BUGS

All files received by uucp will be owned by uucp.

The —m option will only work scnding files or receiving a single file. Receiving
multiple files specified by special shell characters ? + [...] will not activate the
—m option.

The —m option will not work if all transactions are local or if uucp is executed
remotely via the —e option.

The —n option will function only when the source and destination are not on
the same machine.

Only the first six characters of a system-name are significant. Any cxcess
characters are ignored.
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NAME

uustal — uucp status inquiry and job control
SYNOPSIS

uustat [ options ]
DESCRIPTION

Uustar will display the status of, or cancel, previously specified wuecp com-
mands, or provide general status on wuwcp conncections to other systems. The
following eptions are recognized:

—jjobn Report the status of the wucp request jobn. 1If all is used for jobn,
the status of all wucp requests is reported. An argument must be
supplied; otherwise, the usage message will be printed and the
request will fail,

—kjobn  Kill the uucp request whose job number is jobn. The killed wucp
request must belong to the person issuing the wustar command
unless onc is the super-user.

—rjobn Rejuvenate jobn. That is, jobn is touched so that its modification
time is set to the current time. This prevents uuclean from deleting
the job until the jobs modification time reaches the limit imposed by
uuclean.

—chour  Remove the status entries which are older than howr hours. This
administrative option can only be initiated by the user uucp or the

super-user.
—uuser  Report the status of all uucp requests issued by wser.
—ssps Report the status of all wwep requests which communicate with

remote system sys.

—ohour  Report the status of all wuep requests which are older than hour
hours.

—yhour  Report the status of all wucp requests which are younger than hour
hours.

—mmch  Report the status of accessibility of machine mch. If mch is
specified as all, then the status of all machines known to the local
uucp are provided.

—Mmch  This is the same as the —m option except that two times are
printed. The time that the last status was obtained and the time
that the last successful transfer to that system occurred.

-0 Report the uucp status using the octal stet.s codes listed below. If
this option is not specified, the verbose « escription is printed with
cach wucp request.

-q List the number of jobs and other control files queued for each
machine and the time of the oldest and youngest file queued for
cach machine. If a lock file exists for that system, its date of crea-
tion is listed.

When no options are given, uustat outputs the status of all uucp requests
issuced by the current user. Note that only one of the options —j, —m, —k,
—c¢, —r, can be used with the rest of the other options.

For example, the command:
uustat —uhdc —smhtsa —y72

will print the status of all uucp requests that were issued by user hdc to com-
municate with system mhtsa within the last 72 hours. The meanings of the job
request status are:

job-number user remote-system command-time status-time status
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where the status may be either an octal number or a verbose description. The
octal code corresponds to the following description:

OCTAL STATUS

000001 the copy failed, but the reason cannot be determined
000002 permission to access local file is denied
000004 permission to access remote file is denied
000010 bad wucp command is gencrated

000020 remote system cannot create temporary file
000040 cannot copy to remote directory

000100 cannot copy to local directory

000200 local system cannot create temporary file
000400  cannot execute uucp

001000  copy (partially) succeeded

002000  copy finished, job deleted

004000  job is queued

010000  job killed (incomplete)

020000  job killed (complete)

The meanings of the machine accessibility status are:
system-name time status

where time is the latest status time and status is a self-explanatory description
of the machine status.

FILES
/usr/spool/uucp spool directory
{usr/lib/uucp/L _stat system status file
/usr/lib/uucp/R _stat request status file
SEE ALSO
uucp(1C).

™
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NAME

uuto, uupick = public U!N1X-to-UNIX system file copy
f ' SYNOPSIS

uuto [ options ] source-files destination
uupick [ —s system ]

DESCRIPTION
Uuto sends source-files to destination. Uuto uses the uucp(1C) facility to
send files, while it allows the local system to control the file access. A source-

file name is a path name on your machine. Destination has the form:
system!user

where system is taken from a list of system names that uucp knows about (see
uuname). Logname is the login name of someone on the specified system.

Two options are available:

-p Copy the source file into the spool directory before transmission.
-m Send mail to the sender when the copy is complete.

The files (or sub-trees if directories are specified) are sent to PUBDIR on sys-
tem, where PUBDIR is a public directory defined in the wucp source.
Specifically the files are sent to

PUBDIR/receive/user/ mysystem/files.
The destined recipient is notified by mail(1) of the arrival of files.

Uupick accepts or rejects the files transmitted to the user. Specifically, uupick
searches PUBDIR for files destined for the user. For each entry (file or direc-
tory) found, the following message is printed on the standard output:

from system: [file file-namel [dir dirname) ?
(W\ Uupick then reads a line from the standard input to determine the disposition
of the file:
<new-line> Go on to next entry.
d Delete the entry.
m [ dir ] Move the entry to named directory dir (current directory is
default).
aldirl Same as m except moving all the files sent from system.
p Print the content of the file.
q Stop.
EOT (control-d) Same as q.
lcommand Escape to the shell to do command.

* Print a command summary.

Uupick invoked with the —ssystem option will only search the PUBDIR for files
sent from system.

FILES
PUBDIR/usr/spool/uucppublic public directory

NOTES
In order to send files that begin with a dot (e.g., .profile) the files must by
qualified with a dot. For example: .profile, .prof*, .profil? are correct; whereas
*prof*, ?profile are incorrect.

{ SEE ALSO

mail(1), uucp(1C), uustat(1C), vux(1C).
uuclean(1M) in the UNIX System V Administrator Reference Manual.

-1-
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NAME

uux — UNIX-to-UNIX system command execution
SYNOPSIS

uux [ options ] command-string
DESCRIPTION

Uux will gather zero or more files from various systems, execute a command on
a specified system and then send standard output to a file on a specified system.
Note that, for security reasons, many installations will limit the list of com-
mands executable on behalf of an incoming request from uux. Many sites will
permit little more than the receipt of mail (see mail(1)) via uux.

The command-string is made up of one or more arguments that look like a
shell command line, except that the command and file names may be prefixed
by system-name!. A null system-name is interpreted as the local system.

File names mzly be one of
(1) a full path name;

(2) a path name preceded by “xxx where xxx is a login name on the
specificd system and is replaced by that user’s login directory;

(3) anything else is prefixed by the current directory.
As an example, the command
uux "'difl usg!/usr/dan/f1 pwba!/ad4/dan/f1 > 'f1.diff"

will get the f1 files from the “usg” and “pwba” machines, executc a diff com-
mand and put the results in f1.diff in the local directory.

Any special shell characters such as <>;| should be quoted either by quoting
the entire command-string, or quoting the special characters as individual
arguments.

Uux will attempt to get all files to the execution system. For files which are
output files, the file name must be escaped using parentheses. For example, the
command

uux aluucp b!/usr/file \(c!/usr/file\)
will send a wucp command to system “a” to get /usr/file from system “b™ and
send il to system “¢”.
Uux will notify you if the requested command on the remote system was disal-
lowed. The response comes by remote mail from the remote machine. Execut-

able commands are listed in /usr/lib/uucp/L.cmds on the remote system. The
format of the L.cmds file is:

cmd,machinel,machine2,...

If no machines are specified, then any machine can exccute emd. If machines
are specified, only the listed machines can execute emd. If the desired com-
mand is not listed in L.sys then no machine can execute that command.

Redirection of standard input and output is usually restricted to files in PUB-
DIR. Directorics into which redirection is allowed must be specified in
/usr/lib/uucp/USERFILE by the system administrator. See the UUCP Adminis-
trator Manual in the UNIX System V Administrator Guide.

The following options are interpreted by uux:

- The standard input to wux is made the standard input to the
command-string.

-n Send no notification to user.
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—mfile Report status of the transfer in file. If file is omitted, send mail to the
requester when the copy is completed.

| Control writing of the uucp job number to standard output.

Uux associates a job number with each rcquest. This job number can be used
by uustar to obtain status or terminate the job.

The environment variable JOBNO and the —j option are used to control the list-
ing of the wux job number on standard output. If the environment variable
JOBNO is undefined or set to OFF, the job number will not be listed (default).
If wuco is then invoked with the —j option, the job number will be listed. If
the environment varialle JOBNO is set to ON and is exported, a job number will
be written to standard output cach time wux is invoked. In this case, the —j
option will suppress output of the job number.

FILES
/usr/spool/uucp spool directory
/usr/spool/uucppublic public directory (PUBDIR)
/usr/lib/uucp/* other data and programs
SEE ALSO

BUGS

raail(1), uuclean(1M), uucp(1C).

Only the first command of a shell pipeline may have a system-name!. All other
commands ave executed on the system of the first command.

The use of tine shell metacharacter » will probably not do what you want it to
do. The shell tokens << and > > are not implemented.

Only the first six characters of the system-name are significant. Any excess
characters are ignored.
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NAME

val — validate SCCS file
SYNOPSIS

val —

val [—s] [ —rSID] [ -=mname] [ —ytype] files
DESCRIPTION

Val determines if the specified file is an SCCS file meeting the characteristics
specified by the optional argument list. Arguments to val/ may appear in any
order. The arguments consist of keyletter arguments, which begin with a —,
and named files.

Val has a special argument, —, which causes reading of the standard input
until an end-of-file condition is detected. Each line read is independently pro-
cessed as if it were a command line argument list.

Val generates diagnostic messages on the standard output for each command
line and file processed, and also returns a single 8-bit code upon exit as
described below.

The keyletter arguments are defined as follows. The effects of any keyletter
argument apply independently to each named file on the command line.

-s The presence of this argument silences the diagnostic
message normally generated on the standard output for
any error that is detected while processing each named
file on a given command line.

~1SID The argument value SID (SCCS IDentification String) is
an SCCS delta number. A check is made to determine if
the SID is ambiguous (e. g., rl is ambiguous because it
physically does not exist but implies 1.1, 1.2, etc., which
may exist) or invalid (e. g., r1.0 or rl.1.0 are invalid
because neither case can exist as a valid delta number).
If the SID is valid and not ambiguous, a check is made
to determine if it actually exists.

—mname The argument value name is compared with the SCCS
%M% keyword in file.
~ytype The argument value fype is compared with the SCCS

%Y % keyword in file.

The 8-bit code returned by val is a disjunction of the possible errors, i. e., can
be interpreted as a bit string where (moving from left to right) set bits are
interpreted as follows:

bit 0 = missing file argument;

bit 1 = unknown or duplicate keyletter argument;
bit 2 = corrupted SCCS file;

bit 3 = cannot open file or file not SCCS;

bit 4 = SID is invalid or ambiguous;

bit 5 = SID does not exist;

bit 6 = %Y %, —y mismatch;

bit 7 = %M%, —m mismatch;

Note that val can process two or more files on a given command line and in
turn can process multiple command lines (when reading the standard input).
In these cases an aggregate code is returned — a logical OR of the codes gen-
erated for each command line and file processed.

™
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SEE ALSO

admin(1), delta(1), get(1), help(1), prs(1).
DIAGNOSTICS

Use help(1) for explanations.
BUGS

Val can process up to 50 files on a singlc command line. Any number above 50
will produce a core dump.



vC(1) vc(1)

NAME
vc — version control

SYNOPSIS
ve [—a) [=t] [ —cchar] [ —s] [keyword=value ... keyword=value]

DESCRIPTION
The ve command copies lines from the standard input to the standard output
under control of its arguments and control statements encountered in the stan-
dard input. In the process of performing the copy operation, user declared key-
words may be replaced by their string value when they appear in plain text
and/or control statements.

The copying of lines from the standard input to the standard output is condi-
tional, based on tests (in control statements) of keyword values specified in con-
trol statements or as ve command arguments.

A control statement is a single line beginning with a control character, except
as modified by the —t keyletter (see below). The default control character is
colon (:), except as modified by the —c keyletter (see below). Input lines
beginning with a backslash (\) followed by a control character are not control
lines and are copied to the standard output with the backslash removed. Lines
beginning with a backslash followed by a non-control character are copied in
their entirety.

A keyword is composed of 9 or less alphanumerics; the first must be alphabetic.
A value is any ASCII string that can be created with ed(1); a numeric value is
an unsigned string of digits. Keyword values may not contain blanks or tabs.

Replacement of keywords by values is done whenever a keyword surrounded by
control characters is encountered on a version control statement. The —a
keyletter (scc below) forces replacement of keywords in a/l lines of text. An
uninterpreted control character may be included in a value by preceding it with
\. If a literal \ is desired, then it too must be preceded by \.

Keyletter Arguments

—a Forces replacement of keywords surrounded by control
characters with their assigned value in a/l text lines and
not just in ve statements.

-t All characters from the beginning of a line up to and
including the first rab character are ignored for the pur-
pose of detecting a control statement. [f one is found,
all characters up to and including the rab are discarded.

—cchar Specifies a control character to be used in place of :.

-s Silences warning messages (not error) that are normally
printed on the diagnostic output.

Version Control Statements

:dcl keywordl, ..., keyword]
Used to declare keywords. All keywords must be declared.

:asg keyword=value
Used to assign values to keywords. An asg statement overrides the
assignment for the corresponding keyword on the ve command linc and
all previous asg’s for that keyword. Keywords declared, but not assigned
values have null values.

:if condition

send

J
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Used to skip lines of the standard input. If the condition is true all lines
between the if statement and the matching end statement are copied to
the standard output. If the condition is false, all intervening lines are dis-
carded, including control statements. Notc that intervening if statements
and matching end statements are recognized solely for the purpose of
maintaining the proper if-end matching.

The syntax of a condition is:

<cond> =1[ "not" ] <or>

<or> = <and> | <and> "I" <or>

<and> = <exp> | <exp> "&" <and>

<exp> ="(" <or> "" | <value> <op> <value>
<op> Hl i B R G

<value> 1= <arbitrary ASCII string> | <numeric string>

The available operators and their meanings are:

equal
not equal
and

| or

> greater than

< less than

Q) used for logical groupings

not may only occur immediately after the if, and
when present, inverts the value of the

entire condition

The > and < operate only on unsigned integer values (e.g., : 012 > 12
is false). All other operators take strings as arguments (e.g., : 012 '= 12
is true). The precedence of the operators (from highest to lowest) is:
=!=> < all of equal precedence
&
|
Parentheses may be used to alter the order of precedence.
Values must be separated from operators or parentheses by at least one
blank or tab.

stext
Used for keyword replacement on lines that are copied to the standard
output. The two leading control characters are removed, and keywords
surrounded by control characters in text are replaced by their value
before the line is copied to the output file. This action is independent of
the —a keyletter.

on

:of
Turn on or off keyword replacement on all lines.

:ctl char

Change the control character to char.

:msg message

Prints the given message on the diagnostic output.
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:err message
Prints the given message followed by:
ERROR: err statement on line ... (915)
on the diagnostic output. Ve halts execution, and returns an exit code of
1.
SEE ALSO
ed(1), help(1).
DIAGNOSTICS
Use help(1) for explanations.
EXIT CODES

0 — normal
1 = any error
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NAME
vi — screen-oriented (visual) display editor based on ex

SYNOPSIS
vil —twgll =cfile] =11[ =wn)l[ =x1[ =R 1 [ +command ]
name ...
view [ st rag 1 [ =rfile 1 1) [ =wn ][ =x 1 [ =R ] [ +command
] namec ...

vedit [ =t rag 1 [ =rfite 11 =11 [ =wn ]l —=x 1 [ =R 1 [ +com-
mand 1 name ...

DESCRIPTION
Vi (visual) is a display-oriented text editor based on an underlying line editor
ex(1). It is possible to use the command mode of ex from within vi and vice-
versa.

When using vi, changes you make to the file are reflected in what you sce on
your terminal screen. The position of the cursor on the screen indicates the
position within the file. The Vi Quick Reference card, the Introduction to
Display Editing with Vi and the Ex Reference Manual provide full details on

using vi.
INVOCATION

The following invocation options are interpreted by vi:

—t tag Edit the file containing the tag and position the cditor at its
definition.

—rfile Recover file after an cditor or system crash. If file is not
specified a list of all saved files will be printed.

| LISP mode; indents appropriately for lisp code, the () {} [l and
Il commands in vi and open arc modified 10 have meaning for
lisp .

—wn Set the default window size to n. This is useful when using
the editor over a slow speed line.

-x Encryption mode; a key is prompted for allowing creation or
editing of an encrypted file.

-R Rcad only mode; the readonly flag is set, preventing accidental
overwriting of the file.

+command The specified ex command is interpreted before editing
begins.

The name argument indicates files to be edited.
The view invocation is the same as vi except that the readonly flag is set.

The vedit invocation is intended for beginners. The report flag is set to 1, and
the showmode and novice flags arc set. These defaults make it easier to get
started lcarning the cditor.

"V MODES"

Command Normal and initial mode. Other modes return to command

mode upon completion. ESC (cscape) is used to cancel a par-
tial command.

Input. Entered byai AloOc CsSR. Arbitrary text may then be
cntered. Input mode is normally terminated with ESC charac-
ter, or abnormally with interrupt.

Last line Reading input for : / ? or ! terminate with CR to execute,
interrupt to cancel.



vI(1)

COMMAND SUMMARY
Sample commands

hjkl
itextESC
cwnewESC
easESC
X
dw
dd
3dd
u
77
:q!'CR
/texiCR
‘U°D
iex cmdCR

vI(1)

arrow keys move the cursor
same as arrow keys
insert text abc

change word to new
pluralize word

delete a character
delete a word

delete a line

... 3 lines

undo previous change
exit vi, saving changes
quit, discarding changes
search for rext

scroll up or down

any ex or ed command

Counts before vi commands
Numbers may be typed as a prefix to some commands. They are interpreted in

one of these ways.
line/column number

scroll amount
repeat effect

z G|
‘D "U
most of the rest

Interrupting, canceling

ESC
~?
“L
“R
File manipulation
:wCR
:qCR
:q!CR
e nameCR
:e!CR
e + nameCR
e +nCR
e #CR

w nameCR
w! nameCR
:shCR
demdCR
:nCR

n argsCR
“G

:t]a tagCR

end insert or incomplete cmd
(delete or rubout) interrupts
reprint screen if "? scrambles it
reprint screen if "L is — key

write back changes

quit

quit, discard changes
cdit file name

reedit, discard changes
edit, starting at end

cdit starting at line n
edit alternate file
synonym for :e #

write file name
overwrite file name

run shell, then return
run ¢md, then return
cdit next file in arglist
specify new arglist

show current file and line
to tag file cntry tag

:ta, following word is tag

In general, any ex or ed command (such as substitute or global) may be typed,
preceded by a colon and followed by a CR.
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Positioning within file

F forward screen
6@ o ‘B backward screen
. ‘D scroll down half screen
‘U scroll up half screen
G go to specified line (end default)
/pat next line matching pat
pat prev line matching pat
n repeat last / or ?
N reverse last / or ?
Ipat/ +n nth h-e after par
pat? —n nth line before pat
1l next section/function
| previous section/function
( beginning of sentence
) end of sentence
{ beginning of paragraph
} end of paragraph
% find matching () {or}

Adjusting the screen
"L clear and redraw

"R retype, climinate @ lines
zCR redraw, current at window top
z—CR ... at bottom
z.CR ... at center
/pat/z—CR pat line at bottom
zn.CR usc n line window
W\ “E scroll window down 1 line
< Y scroll window up 1 line

Marking and returning
" MOve cursor 1o previous context
... at first non-white in linc

mx mark current position with letter x

“x move cursor to mark x

‘x ... at first non-white in line
Line positioning

H top line on screen

L last line on screen

M iniddle line on screen

+ next line, at first non-white

- previous line, at first non-white

CR return, same as +

lorj next line, same column

fork previous line, same column
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Character positioning

0

$

hor —
lor ~—
"H
space
fx

Fx

tx

Tx

M

%

first non white
beginning of linc
end of line

forward

backwards

samc as —

same as —

find x forward

f backward

upto x forward

back upto x

repeat last f F tor T
inverse of ;

to specified column
find matching ( {) or ]

Words, sentences, paragraphs

mEg—~—>r oz

word forward

back word

end of word

{0 next sentence

to next paragraph
back sentence

back paragraph
blank delimited word
back W

to end of W

Commands for LISP Mode

)
}
(
{

Forward s-expression

... but do not stop at atoms
Back s-expression

... but do not stop at atoms

Corrections during insert

crase last character

erase last word

your erase, same as "H

your kill, erase input this line
quotes “H, your crase and kill

ends insertion, back to command

interrupt, terminates insert
backtab over autoindent

kill autoindent, save for next
... but at margin next also
quote non-printing character

nsert and replace

T0C =p

X
RtextESC

append after cursor
insert before cursor
append at end of line

insert before first non-blank

open line below

open above

replace single char with x
replace characters

viQi)
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Operators

Operators arc followed by a cursor motion, and affect all text that would have
been moved over. For example. since w moves over a word, dw deletes the word
that would be moved over. Double the operator, c.g.. dd to affect whole lines.

d delete

c change

y yank lines to buffer
< left shift

> right shift

'

filter through command
indent for LISP

Miscellaneous Operations

change rest of line (c$)
delete rest of line (d$)
substitute chars (el)
substitute lines (ec)
join lincs

delete characters {(dl)
... before cursor (dh)
yank lincs (yy)

<xr =P TA

Yank and Put

Put inserts the text most recently deleted or yanked. However, if a buffer is
named, the text in that buffer is put instead.

p put back text after cursor
P put before cursor

"xp put from buffer x

"xy yank to buffer x

"xd delete into buffer x

Undo, Redo, Retrieve

u undo last change
U restore current line
repeat last change
"dp retrieve d’th last delete
AUTHOR

Vi and ex were developed by The University of California, Berkeley California,
Computer Science Division, Department of Electrical Enginecring and Com-
puter Science.

SEE ALSO
ex (1).

Vi Quick Reference Card.
An Introduction to Display Editing with Vi, and Ex Reference Manual in the
UNILX System Documentation Workbench.

CAVEATS AND BUGS

The PDP-11 version of vi does not support the full command set due to space
limitations. The commands which are not supported are detailed in **An Intro-
duction to Display Editing with Vi”. The most notable commands which are
missing arc the macro and abbreviation facilitics. and the vedit invocation.

(Since arrow keys arc done with macros, arrow keys do not work on the PDP-
1)
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Software tabs using "T work only immediately after the autoindent.

Left and right shifts on intelligent terminals do not make use of insert and
delete character operations in the terminal.

There should be an interactive help facility and a tutorial suited for beginners.
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NAME
vpr — Versatec printer spooler

SYNOPSIS
vpr [ options ] [ files ]

DESCRIPTION

Vpr causes the named files to be queued for printing on a Versatec printer. If

no names appear, the standard input is assumed; thus vpr may be used as a
filter.

The following options may be given (each as a separate argument and in any
order) before any file name arguments:

-c Make a copy of the file to be sent before returning to the user.

-r Remove the file after sending it.

—m  When printing is complete, report that fact by mail(1).

-n Do not report the completion of printing by mail(1). This is the
default option.

—ffile Use file as a dummy file name to report back in the mail. (This is use-
ful for distinguishing multiple runs, especially when vpr is being used
as a filter).

—p |l —e raster )

Use the plot filter vplot to output files produced by graph(1G). The
—e option will cause a previously scan converted file raster to be sent
to the Versatec.
EXAMPLES
Two common uses are:

pr [ options ] file | vpr

and
graph [ options ] file | vpr —p
FILES
/etc/passwd user identification and accounting data
/usr/spool/vpd/+ spool area
/usr/lib/vpd line printer daemon
fusr/lib/vpd.pr print filter
/usr/lib/vplot plot filter
SEE ALSO

dpr(1C), Ipr(1), mail(1), tplot(1G).
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NAME
wait — await completion of process
SYNOPSIS
wait
DESCRIPTION
Wait until all processes started with & have completed, and report on abnor-
mal terminations.

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

SEE ALSO

sh(1).

wait(2) in the UNIX System V Programmer Reference Manual.
BUGS

Not all the processes of a 3- or more-stage pipeline are children of the shell,
and thus cannot be waited for.
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NAME
wc — word count

SYNOPSIS
we [ =lwe ] { names ]

DESCRIPTION
Wc counts lines, words, and characters in the named files, or in the standard
input if no names appear. It also keeps a total count for all named files. A
word is a maximal string of characters delimited by spaces, tabs, or new-lines.

The options 1, w, and ¢ may be used in any combination to specify that a subset
of lines, words, and characters are to be reported. The default is —lwec.

When names are specified on the command line, they will be printed along with
the counts.
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NAME
what — identify SCCS files

SYNOPSIS
what [ —s] files

DESCRIPTION
What searches the given files for all occurrences of the pattern that ger(1) sub-
stitutes for %Z% (this is @(#) at this printing) and prints out what follows
until the first *, >, new-line, \, or null character. For example, if the C pro-
gram in file f.c contains
char ident[] = " @ (#)identification information";
and f.c is compiled to yield f.o and a.out, then the command

what f.c f.o a.out

will print
f.c:
identification information
f.o:
identification information
a.out:

identification information

What is intended to be used in conjunction with the command ger (1), which
automatically inserts identifying information, but it can also be used where the
information is inserted manually. Only one option exists:

-s Quit after finding the first occurrence of pattern in each
file.
SEE ALSO
get(1), help(1).
DIAGNOSTICS
Exit status is O il any matches are found, otherwise 1. Use help(1) for expla-
nations.
BUGS

It is possible that an unintended occurrence of the pattern @(#) could be
found just by chance, but this causes no harm in nearly all cascs.
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NAME

who — who is on the system

SYNOPSIS

who [ —uTHipdbrtasq] [ file ]
who am i

who am |

DESCRIPTION

Who can list the user’s name, terminal line, login time, elapsed time since
activity occurred on the line, and the process-ID of the command interpreter
(shell) for each currcnt UNIX system user. It examincs the /etc/utmp file to
obtain its information. If file is given, that file is examined. Usually, file will
be /etc/wtmp, which contains a history of all the logins since the file was last
created.

Who with the am i or am [ option identifies the invoking user.
Except for the default —s option, the general format for output entries is:
name [state] line time activity pid [comment] [exit]

With options, who can list logins, logoffs, reboots, and changes to the system
clock, as well as other processes spawned by the init process. These options are:

—u  This option lists only those users who are currently logged in. The name
is the user’s login name. The /line is the name of the line as found in the
directory /dev. The time is the time that the user logged in. The
activity is the number of hours and minutes since activity last occurred
on that particular line. A dot (.) indicates that the terminal has seen
activity in thc last minute and is therefore “‘current”. If morc than
twenty-four hours have elapsed or the line has not been used since boot
time, the entry is marked old. This field is useful when trying to deter-
mine whether a person is working at the terminal or not. The pid is the
process-1D of the user’s shell. The comment is the comment field associ-
ated with this line as found in /etc/inittab (sec inittab(4)). This can
contain information about where the terminal is located, the telephone
number of the dataset, type of termina!l if hard-wired, etc.

=T This option is the same as thc —u option, except that the state of the
terminal line is printed. The state describes whether someone else can
write to that terminal. A + appears if the terminal is writable by any-
one; a — appears if it is not. Root can write to all lines having a + or a
— in the state field. If a bad line is encountered, a ? is printed.

=1  This option lists only those lines on which the system is waiting for
someone to login. The name field is LOGIN in such cases. Other fields
are the same as for user entries cxcept that the szate field does not exist.

—H This option will print column headings above the regular output.

—q  This is a quick who, displaying only the names and the number of users
currently logged on. When this option is used, all other options are
ignored.

—p This option lists any other process which is currently active and has been
previously spawned by init. The name field is the name of the program
executed by init as found in /etc/inittab. The state, line, and activity
fields have no meaning. The comment field shows the id field of the linc
from /etc/inittab that spawned this process. See inittab(4).



WHO(1)

WHO(1)

—d This option displays all processes that have expired and not been
respawned by init. The exit field appears for dead processes and con-
tains the termination and exit values (as rcturned by waitr(2)), of the
dead process. This can be useful in determining why a process ter-
minated.

—b  This option indicates the time and date of the last reboot.

—r  This option indicates the current run-level of the init process.

=t This option indicates the last change to the system clock (via the
date(1) command) by root. See su(1).

—a  This option processes /etc/utmp or the named file with all options turned
on.

—s  This option is the default and lists only the name, line, and time fields.

FILES

/etc/utmp

/etc/wtmp

/etc/inittab

SEE ALSO

date(1), login(1), mesg(1), su(1).

wait(2), inittab(4), utmp(4) in the UNIX System V Programmer Reference
Manual.

init(1M) in the UNILX System V Administrator Reference Manual.

™
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NAME
write — write to another user
SYNOPSIS
write user [ line ]
DESCRIPTION
Write copies lines from your terminal to that of another user. When first
called, it sends the message:
Message from yourname (tty??) [ date 1...
to the person you want to talk to. When it has successfully completed the con-
nection, it also sends two bells to your own terminal to indicate that what you
are typing is being sent.
The recipient of the message should write back at this point. Communication
continues until an end of file is read from the terminal, an interrupt is sent, or
the recipient has executed "mesg n". At that point write writes EOT on the
other terminal and exits.
If you want to write to a user who is logged in more than once, the /ine argu-
ment may be used to indicate which line or terminal to send to (c.g., tty00);
otherwise, the first writable instance of the user found in /etc/utmp is assumed
and the following message posted:
user is logged on more than one place.
You are connected to "terminal®.
Other locations are:
terminal
Permission to write may be denied or granted by use of the mesg(l) command.
Writing to others is normally allowed by default. Certain commands, in partic-
ular nroff (1) and pr(1) disallow messages in order to prevent interference with
their output. However, if the user has super-user permissions, messages can be
forced onto a write-inhibited terminal.
If the character ! is found at the beginning of a line, wrire 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 them to write back before starting to send. Each person
should end a message with a distinctive signal (i.e., (o) for “over™) so that the
other person knows when to reply. The signal (o0) (for “over and out”) is sug-
gested when conversation is to be terminated.
FILES
/etc/utmp to find user
/bin/sh to execute !
SEE ALSO
mail(1), mesg(1), nroff (1), pr(1), sh(1), who(1).
DIAGNOSTICS

“user is not logged on” if the person you are trying to write to is not logged on.

“Permission denied” if the person you are trying to write to denies that permis-
sion (with mesg).

“Warning: cannot respond, set mesg -y if your terminal is set to mesg n and
the recipient cannot respond to you.

“Can no longer write to user” if the recipient has denied permission (mesg n)
after you had started writing.



XARGS (1) XARGS (1)

NAME
xargs — construct argument list(s) and execute command

SYNOPSIS
xargs [flags] [ command [initial-arguments] ]

DESCRIPTION
Xargs combines the fixed initial-arguments with arguments read from standard
input to execute the specified command one or more times. The number of
arguments rcad for cach command invocation and the manner in which they
arc combined arc determined by the flags specified.

Command, which may be a shell file, is searched for, using one’s SPATH. If
command is omitted, /bin/echo is used.

Arguments read in from standard input are defined to be contiguous strings of
characters delimited by one or more blanks, tabs, or new-lines; empty lines are
always discarded. Blanks and tabs may be embedded as part of an argument if
escaped or quoted. Characters enclosed in quotes (single or double) are taken
literally, and the delimiting quotes are removed. Outside of quoted strings a
backslash (\) will escape the next character.

Each argument list is constructed starting with the initial-arguments, followed
by some number of arguments read from standard input (Exception: see =i
flag). Flags —i, —1, and —n determine how arguments are selected for cach
command invocation. When none of these flags are coded, the initial-
arguments are followed by arguments read continuously from standard input
until an internal buffer is full, and then command is executed with the accumu-
lated args. This process is repeated until there arc no more args. When there
are flag conflicts (e.g., —1 vs. —n), the last flag has precedence. Flag values
are:

—lnumber Command is executed for cach non-emply number lines
of arguments from standard input. The last invocation
of command will be with fewer lines of arguments if
fewer than number remain. A line is considered to end
with the first new-line unless the last character of the
line is a blank or a tab; a trailing blank/tab signals con-
tinuation through the next non-empty line. If number is
omitted, 1 is assumed. Option —x is forced.

—ireplstr Insert mode: command is exccuted for each line from
standard input, taking the entire line as a single arg,
inserting it in initial-arguments for each occurrence of
replstr. A maximum of 5 arguments in initial-
arguments may each contain one or more instances of
repistr. Blanks and tabs at thc beginning of each line
are thrown away. Constructed arguments may not grow
larger than 255 characters, and option —x is also
forced. {} is assumed for repistr if not specified.

—nnumber Execute command using as many standard input argu-
ments as possible, up to number arguments maximum.
Fewer arguments will be used if their total size is
greater than size characters, and for the last invocation
if there are fewer than number arguments remaining. If
option —x is also coded, each number arguments must
fit in the size limitation, clse xargs terminates execu-
tion.



-

XARGS (1) XARGS (1)

-t Trace mode: The command and cach constructed argu-
ment list are echoed to file descriptor 2 just prior to
their execution.

-p Prompt mode: The user is asked whether to exccute
command each invocation. Trace mode (—t) is turned
on to print the command instance to be executed, fol-
lowed by a ?... prompt. A reply of y (optionally fol-
lowed by anything) will execute the command; anything
else, including just a carriage recturn, skips that particu-
lar invocation of command.

-X Causes xargs to terminate if any argument list would be
greater than size characters; —x is forced by the options
—iand —l. When neither of the options —i, —1, or —n
are coded, the total length of all arguments must be
within the size limit.

—ssize The maximum total size of each argument list is set to
size characters; size must be a positive integer less than
or cqual to 470. If —s is not coded, 470 is taken as the
default. Note that the character count for size includes
one extra character for each argument and the count of
characters in the command name.

—eeofstr Eofstr is taken as the logical end-of-file string. Under-
bar ( ) is assumed for the logical EOF string if —e is
not coded. The value —e with no eofsir coded turns off
the logical EOF string capability (underbar is taken
literally). Xargs reads standard input until either end-
of-file or the logical EOF string is encountered.

Xargs will terminate if either it receives a return code of —1 from, or if it can-
not execute, command. When command is a shell program, it should explicitly

exit (see sh(1)) with an appropriate value to avoid accidentally returning with
-1

EXAMPLES

The following will move all files from directory $1 to directory $2, and echo
cach move command just before doing it:

Is $1 | xargs —i —t mv $1/{} $2/{}

The following will combine the output of the parenthesized commands onto one
line, which is then echoed to the end of file log:

(logname; date; echo $0 $*) | xargs > >log

The user is asked which files in the current directory are to be archived and
archives them into arch (1.) one at a time, or (2.) many at a time.

1. 1s| xargs —p —Il ar r arch
2. Is | xargs —p —1 | xargs ar r arch

The following will execute diff (1) with successive pairs of arguments originally
typed as shell arguments:

echo $= | xargs —n2 diff

SEE ALSO

sh(1).

DIAGNOSTICS

Self-explanatory.
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NAME

yacc — yet another compiler-compiler
SYNOPSIS

yace [ —vdlt ] grammar
DESCRIPTION

Yacc converts a context-free grammar into a set of tables for a simple automa-
ton which executes an LR(1) parsing algorithm. The grammar may be ambigu-
ous; specified precedence rules are used to break ambiguities.

The output file, y.tab.c, must be compiled by the C compiler to produce a pro-
gram yyparse. This program must be loaded with the lexical analyzer pro-
gram, yylex, as well as main and yyerror, an error handling routine. These
routines must be supplied by the user; lex(1) is useful for creating lexical
analyzers usable by yacc.

If the —v flag is given, the file y.output is prepared, which contains a descrip-
tion of the parsing tables and a report on conflicts generated by ambiguities in
the grammar.

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

If the —I flag is given, the code produced in y.tab.c will not contain any #line
constructs. This should only be used after the grammar and the associated
actions are fully debugged.

Runtime debugging code is always generated in y.tab.c under conditional com-
pilation control. By default, this code is not included when y.tab.c is compiled.
However, when yacc’s —t option is used, this debugging code will be compiled
by default. Independent of whether the —t option was used, the runtime
debugging code is under the control of YYDEBUG, a pre-processor symbol. If
YYDEBUG has a non-zero value, then the debugging code is included. If its
value is zero, then the code will not be included. The size and execution time
of a program produced without the runtime debugging code will be smaller and
slightly faster.

FILES
y.output
y.tab.c
y.tab.h defines for token names
yacc.tmp,
yacc.debug, yacc.acts  temporary files
/usr/lib/yaccpar parser prototype for C programs
SEE ALSO
lex(1).
malloc(3X) in the UNIX System V Programmer Reference Manual.
YACC—VYet Another Compiler Compiler in the UNIX System V Support Tools
Guide.
DIAGNOSTICS
The number of reduce-reduce and shift-reduce conflicts is reported on the stan-
dard error output; a more detailed report is found in the y.output file. Simi-
larly, if some rules are not reachable from the start symbol, this is also
reported.
BUGS

Because file names are fixed, at most one yacc process can be active in a given
directory at a time.
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NAME
intro — introduction to zames

DESCRIPTION
This section describes the recreational and educational programs found in the
directory /usr/games. The availability of these programs may vary from sys-
tem to system.
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NAME

arithmetic — provide drill in number facts
SYNOPSIS

/usr/games/arithmetic [ +—x/ ] [ range ]
DESCRIPTION

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

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

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

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

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

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

™
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NAME

back — the game of backgammon

SYNOPSIS

/usr/games/back

DESCRIPTION

FILES

BUGS

Back is a program which provides a partner for the game of backgammon. It
is designed to play at three different levels of skill, one of which you must
select. In addition to selecting the opponent’s level, you may also indicate that
you would like to roll your own dice during your turns (for the superstitious
players). You will also be given the opportunity to move first. The practice of
cach player rolling one die for the first move is not incorporated.

The points arc numbered 1—24, with 1 being white’s extreme inner table, 24
being brown’s inner table, 0 being the bar for removed white pieces and 25 the
bar for brown.t For details on how moves are expressed, type y when back asks
“Instructions?”” at the beginning of the game. When back first asks “Move?”,
type ? to see a list of move options other than entering your numerical move.

When the game is finished, back will ask you if you want the log. If you
respond with y, back will attempt to append to or create a file back.log in the
current directory.

/usr/games/lib/backrules rules file
/tmp/b» log temp file
back.log log file

The only level really worth playing is “cxpert”, and it only plays the forward
game.

Back will complain loudly if you attempt to makc too many moves in a turn,
but will become very silent if you make too few.

Doubling is not implemented.
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NAME
bj — the game of black jack

SYNOPSIS
/usr/games/bj

DESCRIPTION
Bj is a scrious attempt at simulating the dealer in the game of black jack (or
twenty-one) as might be found in Reno. The following rules apply:

The bet is $2 every hand.

A player “natural” (black jack) pays $3. A dealer natural loses $2.
Both dealer and player naturals is a “push” (no money exchange).

If the dealer has an ace up, the player is allowed to make an “insurance”
bet against the chance of a dealer natural. I[f this bet is not taken, play
resumes as normal. If the bet is taken, it is a side bet where the player
wins $2 if the dealer has a natural and loses $1 if the dealer does not.

If the player is dealt two cards of the same value, he is allowed to “dou-
ble”. He is allowed to play two hands, each with one of these cards.
(The bet is doubled also; $2 on each hand.)

If a dealt hand has a total of ten or cleven, the player may ‘“double
down”. He may double the bet (82 to $4) and receive exactly one more
card on that hand.

Under normal play, the player may “hit” (draw a card) as long as his
total is not over twenty-one. If the player “busts™ (goes over twenty-one),
the dcaler wins the bet.

When the player “stands™ (decides not to hit), the dealer hits until he
attains a total of seventeen or more. If the dealer busts, the player wins
the bet.

If both player and dealer stand, the one with the largest total wins. A tic
is a push.

The machine deals and keeps score. The following questions will be asked at
appropriate times. Each question is answered by y followed by a new-line for
“yes”, or just new-line for “no”.

? (means, “do you want a hit?"")
Insurance?
Double down?

Every time the deck is shuffled, the dealer so states and the *“action” (total bet)
and “standing™ (total won or lost) is printed. To exit, hit tne interrupt key
(DEL) and the action and standing will be printed.
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NAME
chess — the game of chess

SYNOPSIS
/usr/games/chess

DESCRIPTION
Chess is a computer program that plays class D chess. Moves may be given
either in standard (descriptive) notation or in algebraic notation. The symbol
+ must be placed at the end of a line when the move on that line places the
opponent’s king in check. The values 0-0 and o-0-0 specify castling, king side
or queen side, respectively.

The user is prompted for a move or command by a *. To play black, type first
at the onset of the game. To print a copy of the board in play, type a carriage
return only. Each move is echoed in the appropriate notation, followed by the

program’s rcply. Near the middle and end games, the program can take con-
siderable time in computing its moves.

A ? or help may be typed to get a help message that briefly describes the possi-
ble commands.

DIAGNOSTICS
The most cryptic diagnostic is “ch?”” which means that the input was syntacti-
cally incorrect.

BUGS
Pawns may be promoted only to queens.
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NAME
craps — the game of craps

SYNOPSIS
/usr/games/craps

DESCRIPTION
Craps is a form of the game of craps that is played in Las Vegas. The pro-
gram simulates the roller, while the user (the player) places bets. The player
may choose, at any time, to bet with the roller or with the House. A bet of a
negative amount is taken as a bet with the House, any other bet is a bet with
the roller.

The player starts off with a “bankroll” of $2,000.
The program prompts with:
bet?
The bet can be all or part of the player’s bankroll. Any bet over the total

bankroll is rejected and the program prompts with bet? until a proper bet is
made.

Once the bet is accepted, the roller throws the dice. The following rules apply
(the player wins or loses depending on whether the bet is placed with the roller
or with the House; the odds are even). The first roll is the roll immediately
following a bet:

1. On the first roll:

Torll wins for the roller;
2,3,0r12 wins for the House;
any other number is the point, roll again (Rule 2 applies).

2. On subsequent rolls:
point roller wins;
7 House wins;
any other number roll again.
If a player loses the entire bankroll, the House will offer to lend the player an
additional $2,000. The program will prompt:

marker?
A yes (or y) consummates the loan. Any other reply terminates the game.

If a player owes the House money, the House reminds the player, before a bet
is placed, how many markers are outstanding.

If, at any time, the bankroll of a player who has outstanding markers excecds
$2,000, the House asks:
Repay marker?

A reply of yes (or y) indicates the player’s willingness to repay the loan. If
only 1 marker is outstanding, it is immediately rcpaid. However, if more than
I marker is outstanding, the House asks:

How many?

markers the player would like to repay. If an invalid number is entered (or
just a carriage return), an appropriate message is printed and the program will
prompt with How many? until a valid number is cntered.

If a player accumulates 10 markers (a total of $20,000 borrowed from the
House), the program informs the player of the situation and exits.
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Should the bankroll of a player who has outstanding markers exceed $50,000,

the total amount of money borrowed will be awtomatically repaid to the
House.

Any player who accumulates $100,0600 or more breaks the bank. The program
then prompts:
New game?
to give the House a chance to win back its money.
Any reply other than yes is considered to be a no (except in the case of bet? or

How many?). To exit, send an interrupt (break), DEL, or control-D. The pro-
gram will indicate whether the player won, lost, or broke even.

MISCELLANEOUS
The random number generator for the die numbers uses the seconds from the

time of day. Depending on system usage, these numbers, at times, may seem
strange but occurrences of this type in a real dice situation arc not uncommon.
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NAME

hangman — guess the word
SYNOPSIS

/usr/games/hangman [ arg ]
DESCRIPTION

Hangman chooses a word at least seven letters long from a dictionary. The
user is to guess letters one at a time.

The optional argument arg names an alternate dictionary.

FILES
/usr/lib/w2006

BUGS
Hyphenated compounds are run together.
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NAME

jotto — secret word game

SYNOPSIS

/usr/games/jotto [ —p]

DESCRIPTION

BUGS

Jotto is a word guessing game. You try to guess the computer’s secret word
before it guesses yours. Clues are obtained by entering probe words. For
example, if the computer’s secret word is “brown’ and you probe with “stare”,
it will reply “1” indicating that there is one letter in common between your
probe and the secret word. Double letters count only once unless they appear
in both words. For example, if the hidden word is *igloo™ and you probe with
“broke”, the computer will reply “1”. But if you probe with “gloom”, the com-
puter will respond “4”. All secret words and probe words should be non-proper
English five-letter words. If the computer guesses your word cxactly, please
respond with “y”. It will then tell you what its secret word was. The —p flag
instructs the computer to report its progress in guessing your word.

The dictionary contains some unusual words and lacks some common ones.
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NAME
maze — generate a maze

SYNOPSIS
/usr/games/maze
DESCRIPTION
Maze asks a few questions and then prints a maze.

BUGS
Some mazes (especially small ones) have no solutions.
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NAME
moeo — guessing game

SYNOPSIS
/usr/games/moo

DESCRIPTION
Moo is a guessing game imported from England. The computer picks a
number consisting of four distinct decimal digits. The player guesses four dis-
tinct digits being scored on cach guess. A “cow” is a correct digit in an
incorrect position. A “bull” is a correct digit in a correct position. The game
continues until the player guesses the number (a score of four bulls).
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NAME
quiz — test your knowledge
SYNOPSIS
/usr/games/quiz [ —i file ] [ —t 1 [ categoryl category2 ]
DESCRIPTION
Quiz gives associative knowledge tests on various subjects. It asks items chosen
from categoryl and expects answers from category?2, or vice versa. If no
categories are specified, quiz gives instructions and lists the available categories.
Quiz tells a correct answer whenever you type a barc new-line. At the end of
input, upon interrupt, or when questions run out, guiz reports a score and ter-
minates.
The —t flag specifies “tutorial” mode, where misscd questions are repeated
later, and matérial is gradually introduced as you learn.
The —i flag causes the named file to be substituted for the default index file.
The lines of thesc files have the syntax:
line = catcgory new-line | category : linc
category = alternate | category | alternate
alternate = empty | alternate primary
primary = character | [ category | | option
option = { category }
The first category on each line of an index file names an information file. The
remaining categories specify the order and contents of the data in each line of
the information file. Information files have the same syntax. Backslash \ is
used as with sh(1) to quote syntactically significant characters or to insert tran-
sparent new-lines into a line. When either a question or its answer is empty,
quiz will refrain from asking it.
FILES
/usr/games/lib/quiz/index
/usr/games/lib/quiz/+
BUGS

The construct “a|ab™ does not work in an information file. Use “a(b}™.
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NAME

reversi — a game of dramatic reversals
SYNOPSIS

/usr/games/reversi [ [ —=r ] file ]
DESCRIPTION

Reversi (also known as “friends”, “Chinese friends™ and “Othello”) is played
on an 8 by 8 board using two-sided tokens. Each player takes his turn by plac-
ing a token with his side up in an empty square. During the first four turns,
players may only place tokens in the four central squares of the board. Subse-
quently, with cach turn, a player must capturc one or more of his opponent’s
tokens. Hec does this by placing one of his tokens such that it and another of
his tokens embrace a solid line of his opponent’s tokens horizontally, vertically
or diagonally. Captured tokens are flipped over and thus can be re-captured.
If a player cannot outflank his opponent, he forfeits his turn. The play contin-
ues unti} the board is filled or until no more outflanking is possible.

In this game, your tokens are asterisks (¢} and the machine’s are at-signs (@).
You move by typing in the row and column at which you want to place your
token as two digits (1-8), optionally separated by blanks or tabs. You can also

type in:

c to continue the game after hitting break (this is only necessary
if you interrupt the machine while it is deliberating),

gn 1o start reversi playing against itsclf for the next n moves (or
until the break key is hit),

n to stop printing the board after each move,

o to start it up again,

p to print the board regardless,

q to quit (without dishonor),

s to print the score, and, as always,

! to escape to the shell. Control-d gets you back.

Reversi also recognizes several commands which are valid only at the start of
the game, before any moves have been made. They are:
to let the machine go first.

hn to ask for a handicap of from onc to four corner squares. [f
you're really good, you can give the machine a handicap by
typing a negative number.

In to set the amount of look-ahead used by the machine in
searching for moves. Zero means none at all. Four is the
default. Greater than six means you may fall asleep waiting
for the machine to move.

tn to tell reversi that you will only need n seconds to consider
each move. If you fail to respond in the allotted time, you for-
feit your turn.

If reversi is given a file name as an argument, it will checkpoint the game,
move by move, by dumping the board onto file. The —r option will cause
reversi to restart the game from file and continue logging.

DIAGNOSTICS

“Illegal!” for an illegal move, and “Huh?” for a move that even the machine
cannot understand.
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NAME

sky — obtain ephemerides
SYNOPSIS

/usr/games/sky [ —1 ]
DESCRIPTION

Sky predicts the apparent locations of the Sun, the Moon, the planets out to
Saturn, stars of magnitude at least 2.5, and certain other celestial objects. Sky
reads the standard input to obtain a GMT time typed on one line with blanks
separating year, month number, day, hour, and minute; if the year is missing
the current year is used. If a blank line is typed, the current time is used. The
program prints the azimuth, elevation, and magnitude of objects which are
above the horizon at the ephemeris location of Murray Hill at the indicated
time. The —1 flag causes it to ask for another location.

Placing a *1” input after the minute entry causes the program to print out the
Greenwich Sidereal Time at the indicated moment and to print for each body
its topographic right ascension and declination as well as its azimuth and eleva-
tion. Also, instea.i of the magnitude, the semidiameter of the body, in seconds
of arc, is reported

A “2” after the minute entry makes the coordinate system geocentric.

The effects of atmospheric extinction on magnitudes are not included; the
brightest magnitudes of variable stars are marked with ».

For all bodies, the program takes into account precession and nutation of the
cquinox, annual (but not diurnal) aberration, diurnal parallax, and the proper
motion of stars. In no case is refraction included.

The program takes into account perturbations of the Earth due to the Moon,
Venus, Mars, and Jupiter. The expected accuracies are: for the Sun and other
stellar bodies a few tenths of seconds of arc; for the Moon (on which particular
care is lavished) likewise a few tenths of seconds. For the Sun, Moon and stars
the accuracy is sufficient to predict the circumstances of eclipses and occulta-
tions to within a few seconds of time. The planets may be off by several
minutes of arc.

There are lots of special options not described here, which do things like substi-
tuting named star catalogs, smoothing nutation and aberration to aid generation
of mean places of stars, and making conventional adjustments to the Moon to
improve eclipse predictions.

For the most accurate use of the program it is necessary to know that it actu-
ally runs in Ephemeris time.

SEE ALSO
American Ephemeris and Nautical Almanac, for the appropriate years; also,

the Explanatory Supplement to the American Ephemeris and Nautical
Almanac.
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NAME
ttt, cubic — tic-tac-toe

SYNOPSIS
/usr/games/tt¢
/usr/games/cubic
DESCRIPTION
Ttt is the X and O game popular in the first grade. This is a learning program
that never makes the same mistake twice.

Although it learns, it learns slowly. It must losc nearly 80 gamcs to compl :tely
know the game.

Cubic plays three-dimensional tic-tac-toc on a 4x4x4 board. Moves are
specificd as a sequence of three coordinate numbers in the range 1-4.

FILES
/usr/games/ttt.klearning file

BUGS
Cubic does not yet work on the VAX.
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NAME
wump — the game of hunt-the-wumpus

SYNOPSIS
/usr/games/wump

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

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

This program is based on one described in People’s Computer Company, 2, 2
(November 1973).

BUGS
It will never replace Adventure.

')



