






















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































C Shell Introduction 

As an example, suppose that there is a new version of the mail program on the system called 
'newmail' you wish to use, rather than the standard mail program which is called 'mail'. If 

. you place the shell command 

alias mail newmail 

in your .cshrc file, the shell will transform an input line of the form 

mail bill 

into a call on 'newmail'. More generally, suppose we wish the command '18' to always show 
sizes of files, that is to always do '-s'. We can do 

alias ls ls -s 

or even 

alias dir ls -s 

creating a new command syntax 'dir' which does an 'Is -s'. If we say 

dir -bill 

then the shell will translate this to 

ls -s front/bill 

Thus the alias mechanism can be used to provide short names for commands, to provide 
default arguments, and to define new short commands in terms of other commands. It is also 
possible to defme aliases which contain multiple commands or pipelines, showing where the 
arguments to the original command are to be substituted using the facilities of the history 
mechanism. Thus the definition 

alias cd 'cd \!* ; ls ' 

would do an Is command after each change directory cd command. We enclosed the entire 
alias defmition in '" characters to prevent most substitutions from occurring and the character 
';' from being recognized as a metacharacter. The'!' here is escaped with a '\' to prevent it 
from being interpreted when the alias command is typed in. The '\1*' here substitutes the entire 
argument list to the pre-aliasing cd command, without giving an error if there were no 
arguments. The ';' separating commands is used here to indicate that one command is to be 
done and then the next Similarly the definition 

alias whois 'grep \!A /etc/passwd' 

defines a command which looks up its first argument in the password file. 
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Warning: The shell currently reads the .cshrc file each time it starts up. If you place a large 
number of commands there, shells will tend to start slowly. A mechanism for saving the shell 
environment after reading the .cshrc file and quickly restoring it is under development, but for 
now you should try to limit the number of aliases you have to a reasonable number... 10 or 15 
is reasonable, 50 or 60 will cause a noticeable delay in starting up shells, and make the system 
seem sluggish when you execute commands from within the editor and other programs. 

More Redirection; » and >& 

There are a few more notations useful to the terminal user which have not been introduced yet. 

In addition to the standard output, commands also have a diagnostic output which is normally 
directed to the terminal even when the standard output is redirected to a file or a pipe. It is 
occasionally desirable to direct the diagnostic output along with the standard output. For 
instance if you want to redirect the output of a long running command into a file and wish to 
have a record of any error diagnostic it produces you can do 

command >& file 

The '>&' here tells the shell to route both the diagnostic output and the standard output into 
'file'. Similarly you can give the command 

command I & lpr 

( to route both standard and diagnostic output through the pipe to the line printer daemon lpr.4 

Finally, it is possible to use the fonn 

c 

command » file 

to place output at the end of an existing file.5 

Jobs; Background, Foreground, or Suspended 

When one or more commands are typed together as a pipeline or as a sequence of commands 
separated by semicolons, a single job is created by the shell consisting of these commands 

-'"' together as a unit. Single commands without pipes or semicolons create the simplest jobs. 
Usually, every line typed to the shell creates a job. Some lines that create jobs (one per line) 
are 

4 A command of the fann 
command >&! file 

exists, and is used when noclobber is set andfile aJready exists. 
5 If noclobber is set, then an error will result if file does not exist, otherwise the shell will create file if it 

doesn't exist. A fonn 
command »! file 

makes it not be an error for file to not exist when noclobber is set. 
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sort < data 
Is -s I sort -n I head -5 
mail harold 

If the metacharacter • &' is typed at the end of the commands, then the job is started as a 
background job. This means that the shell does not wait for it to complete but immediately 
prompts and is ready for another command. The job runs in the background at the same time 
that normal jobs, calledforeground jobs, continue to be read and executed by the shell one at a 
time. Thus 

du > usage & 

would run the du program, which reports on the disk usage of your working directory (as well 
as any directories below it), put the output into the file 'usage' and return immediately with a 
prompt for the next command without out waiting for du to fInish. The du program would 
continue executing in the background until it fInished, even though you can type and execute 
more commands in the mean time. When a background job terminates, a message is typed by 
the shell just before the next prompt telling you that the job has completed. In the following 
example the du job fInishes sometime during the execution of the mail command and its 
completion is reported just before the prompt after the mail job is fInished. 

% du > usage & 
[1] 503 
% mail bill 
How 
EOT 
[1] 
% 

do you know when a background job is finished? 

- Done du > usage 

If the job did not tenninate normally the 'Done' message might say something else like 
'Killed'. If you want the terminations of background jobs to be reported at the time they occur 
(possibly interrupting the output of other foreground jobs), you can set the notify variable. In 
the previous example this would mean that the 'Done' message might have come right in the 
middle of the message to Bill. Background jobs are unaffected by any signals from the 
keyboard like the STOP, INTERRUPT, or QUIT signals mentioned earlier. 

''I.. Jobs are recorded in a table inside the shell until they tenninate. In this table, the shell 
remembers the command names, arguments and the process numbers of all commands in the 
job as well as the working directory where the job was started Each job in the table is either 
running in the foreground with the shell waiting for it to terminate, running in the background, 
or suspended. Only one job can be running in the foreground at one time, but several jobs can 
be suspended or running in the background at once. As each job is started, it is assigned a 
small identifying number called the job number which can be used later to refer to the job in the 
commands described below. Job numbers remain the same until the job terminates and then 
are re-used. 
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When ajob is started in the backgound using '&', its number, as well as the process numbers 
of all its (top level) commands, is typed by the shell before prompting you for another 
command. For example, 

% Is -s I sort -n > usage & 
[2] 2034 2035 
% 

runs the 'Is' program with the '-s' options, pipes this output into the 'sort' program with the '­
n' option which puts its output into the file 'usage'. Since the '&' was at the end of the line, 
these two programs were started together as a background job .. After starting the job, the shell ='­
prints the job number in brackets (2 in this cas~) followed by the prOCess number of each 
program started in the job. Then the shell immediates prompts for a new command, leaving the 
job running simultaneously. 

As mentioned in the section covering Terminating Commands, foreground jobs become 
suspended by typing "Z which sends a STOP signal to the currently running foreground job. A 
background job can become suspended by using the stop command described below. When 
jobs are suspended they merely stop any further progress until started again, either in the 
foreground or the backgound. The shell notices when a job becomes stopped and reports this 
fact, much like it reports the termination of background jobs. For foreground jobs this looks 
like 

% du > usage 
"'z 
Stopped 
% 

'Stopped' message is typed by the shell when it notices that the du program stopped. For 
background jobs, using the stop command, it is 

% sort usage & 
[1] 2345 
% stop %1 
[1] + Stopped (signal) 
% 

sort usage 

Suspending foreground jobs can be very useful when you need to temporarily change what 
you are doing (execute other commands) and then return to the suspended job. Also, 
foreground jobs can be suspended and then continued as background jobs using the bg 
command, allowing you to continue other work and stop waiting for the foreground job to 
fmish. Thus 

% du > usage 
"'z 
Stopped 
% bg 
[1] du > usage & 
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starts 'du' in the foreground, stops it before it finishes, then continues it in the background 
allowing more foreground commands to be executed. This is especially helpful when a 

··foreground job ends up taking longer than you expected and you wish you had started it in the 
backgound in the beginning. 

Alljob control commands can take an argument that identifies a particular job. All job name 
arguments begin with the character '%', since some of the job control commands also accept 
process numbers (printed by the ps command.) The default job (when no argument is given) 
is called the current job and is identified by a '+' in the output of the jobs command, which 

. shows you which jobs you have. When only one job is stopped or l'UIUling in the background 
. . -':,~ ; ... (the usual case) it is always the current job thus no argument is needed. If a job is stopped - . 

while running in the foreground it becomest:he ,current job and the existing current jobbecoJDes '.' :.:. 
the previous job - identified by a '-' in the output of jobs. When the current job tenninates, the 
previous job becomes the CUITent job. When given, the argument is either '%-' (indicating the 

, previous job); '%#', where # is the job number; '%pref' where pref is some unique preflx of 
the command name and arguments of one of the jobs; or '%1' followed by some string found 
in only one of the jobs. 

The jobs command types the table of jobs, giving the job number, commands and status 
('Stopped' or 'Running') of each backgound or suspended job. With the '-1' option the 
process numbers are also typed. 

% du > usage & 
[1] 3398 
% Is -s I sort -n > myfile & 
[2] 3405 
% mail bill 
"z 
Stopped 
% jobs 
[1] - Running 
[2] Running 
[3] + Stopped 

.% fg %ls 
Is -s I sort -n > myfile 
% more myfile 

du > usage 
Is -s I sort -n > myfile 
mail bill 

Thefg command runs a suspended or background job in the foreground. It is used to restart a 
previously suspended job or change a background job to run in the foreground (allowing 
signals or input from the terminal). In the above example we usedfg to change the 'Is' job 
from the background to the foreground since we wanted to wait for it to flnish before looking 
at its output rue. The bg command runs a suspended job in the background. It is usually used 
after stopping the currently running foreground job with the STOP signal. The combination of 
the STOP signal and the bg command changes a foreground job into a background job. The 
stop command suspends a background job. 

The kill command tenninates a background or suspended job immediately. In addition to jobs, 
it may be given process numbers as arguments, as printed by ps. Thus, in the example above, 
the running du command could have been terminated by the command 
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% kill %1 
[1] Terminated 
% 
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du > usage 

The notify command (not the variable mentioned earlier) indicates that the termination of a 
specific job should be reported at the time it finishes instead of waiting for the next prompt. 

H a job running in the background tries to read input from the terminal it is automatically 
stopped. When such a job is then run in the foreground, input can be given to the job. H 
desired, the job can be run in the background again until it requests input again. This is 
. illustrated in the following sequence where the 's' command in the text editor might take a long 
time. 

% ed bigfile 
120000 
1,$s/thisword/thatword/ 
"Z 
Stopped 
% bg 
[1] ed bigfile & 
% 
... some foreground commands 
[1] Stopped (tty input) -ed bigfile 
% fg 
ed bigfile 
w 
120000 
q 
% 

So after the's' command was issued, the 'ed' job was stopped with "'Z and then put in the 
background using bg. Some time later when the's' command was finished, ed tried to read 
another command and was stopped because jobs in the backgound cannot read from the 
tenninal. Thefg command returned the 'ed' job to the foreground where it could once again 
accept commands from the terminal. 

The command 

stty tostop 

causes all background jobs run on your terminal to stop when they are about to write output to 
the terminal. This prevents messages from background jobs fromintemIpting foreground job 
output and allows you to run a job in the background without losing terminal output It also 
can be used for interactive programs that sometimes have long periods without interaction. 
Thus each time it outputs a prompt for more input it will stop before the prompt. It can then be 
run in the foreground usingfg, more input can be given and, if necessary stopped and returned 
to the background. This stty command might be a good thing to put in your .login me if you 
do not like output from background jobs interrupting your work. It also can reduce the need 
for redirecting the output of background jobs if the output is not very big: 
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% stty tostop 
% we hugefile & 
[1] 10387 
% ed text 

some time later 
q 
[1] Stopped (tty output) 
% fg we 
we hugefile 

13371 30123 302577 
% stty -tostop 

we hugefile 

Thus after some time the 'wc' command, which counts the lines, words and characters in a 
file, had one line of output. When it tried to write this to the terminal it stopped. By restarting 
it in the foreground we allowed it to write on the terminal exactly when we were ready to look 
at its output. Programs which attempt to change the mode of the terminal will also block, 
whether or not tostop is set, when they are not in the foreground, as it would be very 
unpleasant to have a background job change the state of the terminal. 

Since the jobs command only prints jobs started in the currently executing shell, it knows 
nothing about background jobs started in other login sessions or within shell files. The ps can 
be used in this case to find out about background jobs not started in the current shell. 

Working Directories 

As mentioned in the section covering Filenames, the shell is always in a particular working 
directory. The 'change directory' command chdir (its short form cd may also be used) changes 
the working directory of the shell, that is, changes the directory you are located in. ' 

It is useful to make a directory for each project you wish to work on and to place all rues 
related to that project in that directory. The 'make directory' command, mkdir, creates a new 
directory. The pwd ('print working directory') command reports the absolute patbname of the 
working directory of the shell, that is, the directory you are located in. Thus in the example 
below: 

% pwd 
/usr/bill 
% mkdir newpaper 
% ehdir newpaper 
% pwd 
/usr/bill/newpaper 
% 

the user has created and moved to the directory newpaper. where, for example, he might place 
a group of related Illes. 
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No matter where you have moved to in a directory hierarchy, you can return to your 'home' 
login directory by doing just 

cd 

with no arguments. The name ' .. ' always means the directory above the current one in the 
hiera.rchy, thus 

cd •. 

changes the shell's working directory to the one directly above the current one. The name ' .. ' 
can be used in any patb.name, thus, 

cd .. /programs 

means change to the directory 'programs' contained in the directory above the current one. If 
you have several directories for different projects under, say, your home directory, this 
shorthand notation permits you to switch easily between them. 

The shell always remembers the patb.name of its current working directory in the variable cwd. 
The shell can also be requested to remember the previous directory when you change to a new 
working directory. If the 'push directory' command pushd is used in place of the cd 
command, the shell saves the name of the current working directory on a directory stack before 
changing to the new one. You can see this list at any time by typing the 'directories' command 
dirs. 

% pushd newpaper/references 
-/newpaper/references -
% pushd /usr/lib/tmac 
/usr/lib/tmac -/newpaper/references -
% dirs 
/usr/lib/tmac -/newpaper/references -
% popd 
-/newpaper/references -
% popd 

% 

The list is printed in a horizontal line, reading left to right, with a tilde (-) as shorthand for 
your home directory-in this case '/usr/bill'. The directory stack is printed whenever there is 
more than one entry on it and it changes. It is also printed by a dirs command. Dirs is usually 
faster and more infonnative than pwd since it shows the current working directory as well as 
any other directories remembered in the stack. 

The pushd command with no argument alternates the current directory with the first directory in 
the list. The 'pop directory' popd command without an argument returns you to the directory 
you were in prior to the current one, discarding the previous current directory from the stack 
(forgetting it). Typing popd several times in a series takes you backward through the 
directories you had been in (changed to) by pushd command. There are other options to 
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pushd and popd to manipulate the contents of the directory stack and to change to directories 
not at the top of the stack; see the csh manual page for details. 

Since the shell remembers the working directory in which each job was star,ted, it warns you 
when you might be confused by restarting a job in the-foreground which has a different.­
working directory than the curient working directory of the shell. Thus if you start a -
background job, then change the shell's working directory and then cause the background job 
to run in the foreground, the shell warns you that the working directory of the currently 
running foreground job is different from that of the shell. 

% dirs -1 
front/bill 
% cd myproject 
% dirs 
-/myproject 
% ed prog.c 
1143 
"z 
Stopped 
% cd .. 
% Is 
myproject 
textfile 
% fg 
ed prog.c (wd: -/myproject) 

This way the shell warns you when there is an implied change of working directory, even 
though no cd command was issued. In the above example the 'ed' job was still in 
'/mnt/bill/project' even though the shell had changed to '/mnt/bill'. A similar warning is given 
when such a foreground job terminates or is suspended (using the STOP signal) since the 
return to the shell again implies a change of working directory. 

% fg 
ed prog.c (wd: -/myproject) 

after some editing 
q 
(wd now: -) % 

These messages are sometimes confusing if you use programs that change their own working 
directories, since the shell only remembers which directory a job is started in, and assumes it 
stays there. The' -1' option of jobs will type the working directory of suspended or 
background jobs when it- is different from the current working directory of the shell. 
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Useful Built-in Commands 

We now give a few of the useful built-in commands of the shell describing how they are used. 

The alias command described above is used to assign new aliases and to show the existing 
-aliases. 'With no arguments it prints the cmrent aliases. It may also be given only one 
argument such as 

alias ls 

to show the current alias for, e.g., 'Is'. 

The echo command prints its arguments. It is often used in shell scripts or as an interactive 
command to see what fIlename expansions will produce. 

The history command will show the contents of the history list. The rmmbers given with the 
history events can be used to reference previous events which are difficult to reference using 
the contextual mechanisms introduced above. There is also a shell variable called prumpt. By 
placing a '!' character in its value the shell will there substitute the number of the cmrent 
command in the history list. You can use this number to refer to this command in a history 
substitution. Thus you could 

set prompt='\! %' 

Note that the '!' character had to be escaped here even within '" characters. 

The limit command is used to restrict use of resources. With no arguments it prints the current 
limitations: ' 

cputime 
filesize 
datasize 
stacksize 
coredumpsize 

Limits can be set, e.g.: 

unlimited 
unlimited 
5616 kbytes 
512 kbytes 
unlimited 

limit coredumpsize 128k 

Most reasonable units abbreviations will work; see the csh manual page for more details. 

The logout command can be used to terminate a login shell which has ignoreeof set. 

The rehash command causes the shell to recompute a table of where commands are located. 
This is necessary if you add a command to a directory in the cmrent shell's search path and 
wish the shell to fmd it, since otherwise the hashing algorithm may tell the shell that the 
command wasn't in that directory when the hash table was computed. 
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The repeat command can be used to repeat a command several times. Thus to make 5 copies of 
the file one in the file five you could do 

repeat 5 cat one » five 

The setenv command can be used to set variables in the environment Thus 

setenv TERM adm3a 

'. will set the value of the environment variable 1ERM to 'adm3a'. A user program prinienv 
. exists wbich·will print out the environment It might then show: 

% printenv 
HOME=/usr/bill 
·SHELL=/bin/csh 
PATH=:/usr/ucb:/bin:/usr/bin:/usr/local 
TERM=adm3a 
USER=bill 
% 

The source command can be used to force the current shell to read commands from a file. 
Thus 

source .cshrc 

can be used after editing in a change to the .eshre file which you wish to take effect right away. 

The time command can be used to cause a command to be timed no matter how much CPU time 
it takes. Thus 

% time cp /etc/rc 
O.Ou 0.1s 0:01 8% 
% time wc /etc/rc 

52 178 1347 
52 178 1347 
104 356 2694 

0.1u 0.1s 0:00 13% 
% 

/usr/bill/rc 
2+1k 3+2io 1pf+Ow 
/usr/bill/rc 

/etc/rc 
/usr/bill/rc 
total 
3+3k 5+3io 7pf+Ow 

indicates that the cp command used a negligible amount of user time (u) and about l/lOth of a 
system time (s); the elapsed time was I second (0:01), there was an average memory usage of 

. 2k bytes of program space and 1k bytes of data space over the cpu time involved (2+ 1k); the 
program did three disk reads and two disk writes (3+ 2io), and took one page fault and was not 
swapped (lpf+Ow). The word count command we on the other hand used 0.1 seconds of user 
time and 0.1 seconds of system time in less than a second of elapsed time. The percentage 
, 13%' indicates that over the period when it was active the command 'wc' used an average of 
13 percent of the available CPU cycles of the machine. 
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The unalias and unset commands can be used to remove aliases and variable definitions from 
the shell. and unsetenv removes variables from the environment. 

Conclusion 

This concludes the basic discussion of the shell for terminal users. There are more features of 
the shell to be discussed here. and all features of the shell are discussed in its manual pages. 
One useful feature which is discussed later is the foreach built-in command which can be used 
to run the same command sequence with a number of different arguments. 

If you intend to use UNIX a lot you you should look through the rest of this document and the . 
csh manual pages (sectionl) to become familiar with the other facilities which are available to " 
you. 
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SHELL CONTROL STRUCTURES AND COMMAND SCRIPTS 

Introduction 

It is possible to place commands in files and to cause shells to be invoked to read and execute 
commands from these files, which are called shell scripts. We here detail those features of the 
shell useful to the writers of such scripts. 

Make 

It is important to first note what shell sCripts are not useful for. There-is a program called make_ 
which is very useful for maintaining a group of related fIles or perfonning sets of operations on 
related fIles. For instance a large program consisting of one or more files can have its 
dependencies described in a makefile which contains definitions of the commands used to 
create these different fIles when changes occur. Defmitions of the means for printing listings, 
cleaning up the directory in which the fIles reside, and installfug the resultant programs are 
easily, and most appropriately placed in this makefile. This format is superior and preferable to 
maintaining a group of shell procedures to maintain these fIles. 

Similarly when working on a document a makefile may be created which defines how different 
versions of the document are to be created and which options of nrolf or trolf are appropriate. 

Invocation and the argv Variable 

A csh command script may be interpreted by saying 

% csh script ... 

where script is the name of the fIle containing a group of csh commands and ' ... ' is replaced by 
a sequence of arguments. The shell places these arguments in the variable argv and then begins 
to read commands from the script. These parameters are then available through the same 
mechanisms which are used to reference any other shell variables. 

If you make the f:tIe 'script' executable by doing 

chmod 755 script 

and place a shell comment at the beginning of the shell script (Le. begin the file with a '#' 
character) then a '/bin/csh' will automatically be invoked to execute 'script' when you type 

script 

If the file does not begin with a '#' then the standard shell '/bin/sh' will be used to execute it. 
This allows you to convert your older shell scripts to use csh at your convenience. 
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Variable Substitution 

After each input line is broken into words and history substitutions are done on it, the input line 
is parsed into distinct commands. Before each command is executed a mechanism know as 
variable substitution is done on these words. Keyed by the character '$' this substitution 
replaces the names of variables by their values. Thus 

echo $argv 

when placed in a command script would cause the current value of the variable argv to be 
echoed to the output of the shell script It is an error for argv to be unset at this point 

A number of notations are provided for accessing components and attributes of variables. The 
notation 

$?name 

expands to '1' if name is set or to '0' if name is not set. It is the fundamental mechanism used 
for checking whether particular variables have been assigned values. All other forms of 
reference to undefined variables cause errors. 

The notation 

$.fI:name 

expands to the number of elements in the variable name. Thus 

% set argv=(a b c) 
% echo $?argv 
1 
% echo $.fI:argv 
3 
% unset argv 
% echo $?argv 
o 
% echo $argv 
Undefined variable: argv. 
% 

It is also possible to access the components of a variable which has several values. Thus 

$argv[l] 

gives the first component of argv or in the example above 'a'. Similarly 

$argv($.fI:argv) 

would give 'c', and 

$argv[l-2] 
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would give 'a b'. Other notations useful in shell scripts are 

$n 

where n is an integer as a shorthand for 

$argv[n] 

the nth parameter and 

$* 

which is a shorthand for 

$argv 

The form 

$$ 

expands to the process number of the current shell. Since this process number is unique in the 
system it can be used in generation of unique temporary file names. The fonn 

$< 

is quite special and is replaced by the next line of input read from the shell's standard input (not 
the script it is reading). This is useful for writing shell scripts that are interactive, reading 
commands from the tenninal, or even writing a shell script that acts as a filter, reading lines 
from its input file. Thus the sequence 

echo 'yes or no?\c' 
set a=($<) 

would write out the prompt 'yes or no?' without a newline and then read the answer into the 
variable 'a'. In this case '$#a' would be '0' if either a blank line or end-of-file (I\D) was 
typed. 

One minor difference between '$n' and '$argv[n]' should be noted here. The fonn '$argv[n]' 
will yield an error if n is not in the range 'l-$#argv' while '$n' will never yield an out of range 
subscript error. This is for compatibility with the way older shells handled parameters. 

Another important point is that it is never an error to give a subrange of the fonn 'n-'; if there 
are less than n components of the given variable then no words are substituted. A range of the 
form 'm-n' likewise returns an empty vector without giving an error when m exceeds the 
number of elements of the given variable, provided the subscript n is in range. 
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Expressions 

In order for interesting shell scripts to be constructed it must be possible to evaluate 
expressions in the shell based on the values of variables. In fact, all the arithmetic operations 
of the language C are available in the shell with the same precedence that they have in C. In _ 
particular, the operations '=' and '!=' compare strings and the operators '&&' and 'NI' 
implement the boolean and/or operations. The special operators '=-' and '! .... ' are similar to 
'=' and '1=' except that the string on the right side can have pattern matching characters (like 
*, 1 or 0) and the test is whether the string on the left matches the pattern on lhe right 

The shell also allows file enquiries of the form 

-? filename 

where '1' is replace by a number of single characters. For instance the expression primitive 

-e filename 

tell whether the file 'filename' exists. Other primitives test for read, write and execute access to 
the file, whether it is a directory, or has non-zero length. 

It is possible to test whether a command terminates normally. by a primitive of the form '{ 
command }' which returns true, i.e. '1' if the command succeeds exiting normally with exit 
status O. or '0' if the command terminates abnormally or with exit status non-zero. If more 
detailed information about the execution status of a command is required. it can be executed 
and the variable '$status' examined in the next command. Since'$status' is set by every 
command, it is very transient It can be saved if it is inconvenient to use it only in the single 
immediately following command. 

For a full list of expression components available see the manual section for the shell. 
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Sample Sbell Script 

A sample shell script which makes use of the expression mechanism of the shell and some of 
its control structure follows: 

% cat copyc 

* * Copyc copies those C programs in the specified list * to the directory -/backup if they differ from the files * already in -/backup 

* set noglob 
foreach i ($argv) 

end 

if ($i !- *.c) continue * not a .c file so do nothing 

if (! -r -/backup/$i:t) then 

endif 

echo $i:t not in backup ... not cp\'ed 
continue 

cmp -s $i -/backup/$i:t * to set $status 

if ($status != 0) then 

endif 

echo new backup of $i cp $i 
-/backup/$i:t 

This script makes use of the foreach command, which causes the shell to execute the 
commands between the foreach and the matching end for each of the values given between '(' 
and ')' with the named variable, in this case 'i' set to successive values in the list. Within this 
loop we may use the command break to stop executing the loop and continue to prematurely 
terminate one iteration and begin the next. After theforeach loop the iteration variable (i in this 
case) has the value at the last iteration. 

We set the variable noglob here to prevent filename expansion of the members of argv. This is 
a good idea, in general, if the arguments to a shell script are filenames which have already been 
expanded or if the arguments may contain filename expansion metacharacters. It is also 
possible to quote each use of a '$' variable expansion, but this is harder and less reliable. 

The other control construct used here is a statement of the fonn 
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if ( expression) then 
command 

endif 
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The placement of the keywords here is not flexible due to the current implementation of the 
shell. 6 

The shell does have another form of the if statement of the form 

i:f ( expression command 

which can be written 

i:f (expression \ 
command 

Here we have escaped the newline for the.sake of appearance. The command must not involve 
'I', '&' or ';' and must not be another control command. The second form requires the fmal '\' 
to immediately precede the end-of-line. 

The more general if statements above also admit a sequence of else-if pm followed by a single 
else and an endif, e.g.: 

if (expression then 
commands 

e1se if (expression) then 
commands 

e1se 
commands 

endif 

Another important mechanism used in shell scripts is the ':' modifier. We can use the modifier 
':r' here to extract a root of a ftlename or ':e' to extract the extension. Thus if the variable i has 
the value '!mnt/foo.bar' then 

% echo $i $i:r $i:e 
/ront/foo.bar /mnt/foo bar 
% 

6 The following two fonnats are not currently acceptable to the shell: 

and 

if ( expression 
then 

command 

endif 

4tWon 't work! 

if ( expression) then command endif t Won't work 
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shows how the ':r' modifier strips off the trailing '.bar' and the the ':e' modifier leaves only 
the 'bar'. Other modifiers will take off the last component of a pathname leaving the head ':h' 
or all but the last component of a patbname leaving the tail ':t'. These modifiers are fully 
described in the csh manual pages in the User's Reference Manual. It is also possible to use 
the command substitution mechanism described in the next major section to perform 
modifications on strings to then reenter the shell's environment Since each usage of this 
mechanism involves the creation of a new process, it is much more expensive to use than the 
':' modification mechanism 7 Finally, we note that the character '#' lexically introduces a shell 
comment in shell scripts (but not from the terminal). All subsequent characters on the input 
line after a '#' are discarded by the shell. This character can be quoted using '" or '\' to place· 
it in an argument word. 

Other Control Structures 

The shell also has control structures while and switch similar to those of C. These take the 
forms 

and 

whi1e ( expression ) 
commands 

end 

switch ( word 

case strl: 
commands 
breaksw 

case strn: 
commands 
breaksw 

default: 
commands 
breaksw 

endsw 

7 It is also important to note that the current implementation of the shell limits the number of ':' modifiers on 
a '$' substitution to 1. Thus 

% eeho $i $i:h:t 

la/b/e la/b:t 

% 

does not do what one would expect. 
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For details see the manual section for csh. C programmers should note that we use breaksw to 
exit from a switch while break exits a while or foreach loop. A common mistake to make in 
csh scripts is to use break rather than breaksw in switches. 

Finally, csh allows a goto statement, with labels looking like they do in C, i.e.: 

loop: 
conunands 
qoto loop 

Supplying Input to Commands 

Commands run from shell scripts receive by default the standard input of the shell which is 
running the script. This is different from previous shells running under UNIX. It allows shell 
scripts to fully participate in pipelines, but mandates extra notation for commands which are to 
take inline data. 

Thus we need a metanotation for supplying inline data to commands in shell scripts. As an 
example, consider this script which runs the editor to delete leading blanks from the lines in 
each argument file: 

% cat deb lank 
f deblank -- remove leading blanks 
foreach i ($argv) 
ed - $i « 'EOF' 
1,$s/"'[ ]*// 
w 
q 
'EOF' 
end 
% 

The notation '« 'EOF" means that the standard input for the ed command is to come from the 
text in the shell script file up to the next line consisting of exactly "EOF". The fact that the 
'EOP' is enclosed in '" characters, i.e. quoted~ causes the shell to not perform variable 
substitution on the intervening lines. In general, if any part of the word following the '«' 
which the shell uses to terminate the text to be given to the command is quoted then these 
substitutions will not be performed. In this case since we used the form' 1,$' in our editor 
script we needed to insure that this '$' was not variable substituted. We could also have 
insured this by preceding the '$' here with a '\', i.e.: 

1,\$s/"'[ ]*// 

but quoting the 'EOF' terminator is a more reliable way of achieving the same thing. 
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Catching Interrupts 

If our shell script creates temporary files, we may wish to catch intenuptions of the shell script 
so that we can clean up these files. We can then do 

onintr label 

where label is a label in our program. If an interrupt is received the shell will do a 'goto label' 
and we can remove the temporary -files and then do an exit command (which is built in to the 
shell) . to exit from the shell sCript If we wish to exit with a non-zero stat;ps we can do 

exit (1) 

e.g. to exit with status '1'. 

Other Shell Features 

There are other features of the shell useful to writers of shell procedures. The verbose and 
echo options and the related -v and -x command line options can be used to help trace the 
actions of the shell. The -n option causes the shell only to read commands and not to execute 
them and may sometimes be of use. 

One other thing to note is that csh will not execute shell scripts which do not begin with the 
character '#', that is shell scripts that do not begin with a comment Similarly, the '/bin/sh' on 
your system may well defer to 'csh' to interpret shell scripts which begin with '#'. This allows 
shell scripts for both shells to live in harmony. 

There is also another quotation mechanism using '''' which allows only some of the expansion 
mechanisms we have so far discussed to occur on the quoted string and serves to make this 
string into a single word as '" does. 
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OTHER, LESS COMMONLY USED, SHELL FEATURES 

Loops at the Terminal; Variables as Vectors 

It is occasionally useful to use theforeach control structure at the terminal to aid in perfonning 
a number of similar commands. For instance, there were at one point three shells in use on the 
Cory UNIX system at Cory Hall, 'lbin/sh', 'lbin/nsh', and 'lbin/csh'. -To count the number of 
persons using each shell one could have issued the commands 

% grep -c csh$ /etc/passwd 
27 
% grep -c nsh$ /etc/passwd 
128 
% grep -c -v sh$ /etc/passwd 
430 
% 

Since these commands are very similar we can useforeach to do this more easily. 

% foreach i ('sh$' 'csh$' '-v sh$') 
? grep -c $i /etc/passwd 
? end 
27 
128 
430 
% 

Note here that the shell prompts for input with '? 'when reading the body of the loop. 

Very useful with loops are variables which contain lists of fIlenames or other words. You can, 
for example. do 

% set a=(\'ls\') 
% echo $a 
csh.n csh.rm 
% Is 
csh.n csh.rm 
% echo $#a 
2 
% 

The set command here gave the variable a a list of all the fIlenames in the current directory as 
value. We can then iterate over these names to perform any chosen function. 

The output of a command within '\" characters is converted by the shell to a list of words. 
You can also place the '\" quoted string within '"' characters to take each (non-empty) line as 
a component of the variable; preventing the lines from being split into words at blanks and 
tabs. A modifier ':x' exists which can be used later to expand each component of the variable 
into another variable splitting it into separate words at embedded blanks and tabs. 
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Braces {... } in Argument Expansion 

Another form of filename expansion, alluded to before involves the characters '(' and '}'. 
These characters specify that the contained strings. separated by '.' are to be consecutively 
substituted into the containing characters and the results expanded left to right. Thus 

A{strl,str2, ... strn}B 

expands to 

AstrlB Astr2B ... AstrnB 

This expansion occurs before the other filename expansions, and may be applied recursively 
. (i.e. nested). The results of each expanded string are sorted separately, left to right order 
being preserved. The resulting filenames are not required to exist if no other expansion 
mechanisms are used. This means that this mechanism can be used to generate arguments 
which are not filenames, but which have common parts. 

A typical use of this would be 

mkdir -/{hdrs,retrofit,csh} 

to make subdirectories 'hdrs', 'retrofit' and 'csh' in your home directory. This mechanism is 
most useful when the common prefix is longer than in this example, i.e. 

chown root /usr/{ucb/{ex,edit},lib/{ex??*,how_ex}} 

Command Substitution 

A command enclosed in '\" characters is replaced, just before filenames are expande.d, by the 
output from that command. Thus it is possible to do 

set pwd=\'pwd\' 

to save the current directory in the variable pwd or to do 

ex \'grep -1 TRACE 8. c \' 

to run the editor ex supplying as arguinents those files whose names end in '.c' which have the 
string 'TRACE' in them.8 

8 Command expansion also occurs in input redirected with '«' and within .... quotations. Refer to the shell 
manual section for full details. 
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Other Details Not covered Here 

In particular circumstances it may be necessary to know the exact nature and order of different 
substitutions performed by the shell. The exact meaning of certain combinations of quotations 
is also occasionally important. These are detailed fully in its manual section. 

The shell has a number of command line option flags mostly of use in writing UNIX programs, 
and debugging shell scripts. See the csh(l) manual section for a list of these options. 
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GLOSSARY 

This glossary lists the most important terms introduced in the introduction to the shell and gives 
references to sections of the shell document for further information about them. References of 
the form cpr (1)' indicate that the command pris in the UNIX User Reference manual in section 
1. You can look at an online copy of its manual page by doing - -

man 1 pr 

References of the form (See ltIore Redirection; »and >&) indicate that more _ 
information can be found in the section covering More Redirection; » and >& of this manual. 

• 

• • 

a.out 

Your current directory has the name '.' as well as the name printed by the 
command pwd; see also dirs. The current directory'.' is usually the flrst 
component of the search path contained in the variable path, thus commands 
which are in '.' are found flrst (See Shell Variables). The character '.' is 
also used in separating components of fIlenames. The character' .' at the 
beginning of a component of a pathname is treated specially and not matched 
by the filename expansion metacharacters '?', '*', and '[' ']' pairs (See 
Filenames). 

Each directory has a flle ' .. ' in it which is a reference to its parent directory. 
After changing into the directory with chdir , i.e. 

chdir paper 

you can return to the parent directory by doing 

chdir .. 

The current directory is printed by pwd (See Working Directories). 

Compilers which create executable images create them, by default, in the fIle 
a.out. for historical reasons (See The Shell's History List). 

absolute pathname 
A pathname which begins with a 'f is absolute since it specifies the path of 
directories from the beginning of the entire directory system - called the root 
directory. Pathname s which are not absolute are called relative (see definition 
of relative pathname ) (See Filenames). 

alias An alias specifies a shorter or different name for a UNIX command, or a 
transformation on a command to be performed in the shell. The shell has a 
command alias which establishes aliases and can print their current values. The 
command unalias is used to remove aliases (See Aliases). 
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argument Commands in UNIX receive a list of argument words. Thus the command 

echo abc 

consists of the command name 'echo' and three argument words 'a', 'b' and 
'c'. The set of arguments after the command name is said to be the argument 
list of the command (See The Basic Notion of Commands). 

argv The list of arguments to a command written in the shell language (a shellscri.pt . 
. . or shell procedure) is stored in a variable called argv within the shell. This 

'name is taken from the conventional name in the C programming language (See 
Variable Substitution). 

background Commands started without waiting for them to complete are called background 
commands (See Jobs; Background, Foreground, or Suspended). 

base A filename is sometimes thought of as consisting of a base part, before any '.' 
character, and an extension - the part after the '.'. See the definitions for 
filename and extension and basename (l)(See Filenames). 

b g The bg command causes a suspended job to continue execution in the 
background (See Jobs; Background, Foreground, or Suspended). 

bin 

break 

breaksw 

builtin 

case 

A directory containing binaries of programs and shell scripts to be executed is 
typically called a bin directory. The standard system bin directories are '/bin' 
containing the most heavily used commands and '/usr/bin' which contains most 
other user programs. Programs developed at UC Berkeley live in '/usr/ucb', 
while locally written programs live in '/usr/local'. Games are kept in the 
directory '/usr/games'. You can place binaries in any directory. If you wish to 
execute them often, the name of the directories should be a component of the 
variable path. 

Break is a builtin command used to exit from loops within the control structure 
of the shell (See Other Control Structures). 

The breaksw builtin command is used to exit from a switch control structure, 
like a break exits from loops (See Other Control Structures). 

A command executed directly by the shell is called a builtin command. Most 
commands in UNIX are not built into the shell, but rather exist as files in bin 
directories. These commands are accessible because the directories in which 
they reside are named in the path variable. 

A case command is used as a label in a switch statement in the shell's control 
structure, similar to that of the language C. Details are given in the shell 
documentation 'csh (1)' (See Other Control Structures). 
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cat 

cd 

cbdir 

cbsb 

.cmp 

The cat program catenates a list of specified files on the standard output . It is 
usually used to look at the contents of a single fIle on the tennina1, to 'cat a fIle' 
(See Terminating Commands and The Shell's History f;.ist). 

The cd command is used to change the working directory . With no arguments, 
"cd changes your working directory to be your home directory (See Aliases 
and Working Directories). 

The chilir command is a synonym for cd . Cdis usually used because it is easier 
to type. 

The chsh command is used to change the shell which you use on UNIX. By 
default, you use an different version of the shell which resides in 'lbin/sh'. 
You can change your shell to 'lbin/csh' by doing 

chsh your-login-name /bin/csh 

Thus I would do 

chsh bill /bin/csh 

It is only necessary to do this once. The next time you log in to UNIX after 
doing this command, you will be using csh rather than the shell in 'lbin/sh' (See 
the What Now? section under TERMINAL USAGE OF THE SHELL). 

:. Cmp is a program which compares fIles. It is usually used on binary fIles, or to 
see if two fIles are identical (See Sample Shell Script). For comparing text 
fIles the program dif/, described in 'diff (1)' is used. 

command A function performed by the system, either by the shell (a builtin command) or 
by a program residing in a file in a directory within the UNIX system, is called a 
command (See The Basic Notion of Commands). 

command name 
When a command is issued, it consists of a command name , which is the first 
word of the command, followed by arguments. The convention on UNIX is that 
the frrst word of a command names the function to be performed (See The 
Basic Notion of Commands). 

command substitution 
The replacement of a command enclosed in '\" characters by the text output by 
that command is called command substitution (See Command Substitution). 

componenet A part of a pathname between 'f characters is called a component of that 
pathname . A variable which has multiple strings as value is said to have several 
component s; each string is a component of the variable. 
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A builtin command which causesmecution of theenclosingforeach or while 
loop to cycle prematurely. Similauo the contin1.le command in the 
programming language C (See Sample Shell Script). 

con trol- Certain special charact~ called Cf!lntro/ charact .. are produced by holding 
down the CONlROL key on yom Jcnninal and simultaneously pressing another 
character, much like the SHIFTb"r:J.s used to produce upper case characters. 

_. Thus control- c is produced by holding doWll the CONTROL key while pressing 
the ~c' key. Usually UNlKprints an caret (J\)tilowed by the correspo~ding 
letter when you type a cOldllAl.d1aracter (e.g. "-c' far control- c (See 
Terminating Commanb}d 

core dump When a program terminates abnmmmally, the systemplaces an image of its 
current state in a filenamed 'core" .. This ClIMe dumpean be examined with the 
system debugger 'adb (1)' or 'sdlDO), in o.ttdI.er to detcmmine what went wrong 
with the program (See Tl!IIlminating Com1lllfBi'lh). If tJae shell produces a 
message of the fonn 

cp 

csh 

.cshrc 

cwd 

date 

Illegal i~ructiam (core dumped) 

(where 'illegal insttuCfion' is only one ofsevem1JX111iSible messages), you 
should report this to the author of the program (!Ina syIiIOm administrator, saving 
the 'core' file. 

The cp (copy) program is used tmmpy the contents of one file into another fIle. 
It is one of the most colllIIlllJDly used UNIX commaeds (See Filenames). 

The name of the shell program that\this document describes. 

The file .cshrc in your home directmry is read by·tw.dl shell as k begins 
execution. It is usually used to chqe the setting €iff the variable path and to set 
alias parameters which are to t*effect global\y(See Shell Startup and 
Termination ). 

The cwd variable in the sBll hold'S llhe absolute pathntmle of the current 
working directory . It is changed m"y the shell whenever your current working 
directory changes and should nat !he changed otherwise (See Shell 
Variables). 

The date command prints the current date and1tilme (See Output to Files). 

debugging Debugging is the process of correeting mistakes in programs and shell scripts. 

default: 

The shell has several options and variables which may be used to aid in shell 
debugging. 

The label default: is used within shell switch statements, as it is in the C 
language to label the code to be executed if none of the case labels matches the 
value switched on (See Other Control Structures). 
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DELETE The DELE'IE or RUBOUT key on the terminal normally causes an interrupt to be 
sent to the current job. Many users change the interrupt character to be AC. 

detached A command that continues running in the background after you logout is said 
to be detached. 

diagnostic An error message produced by a program is often referred to as a diagnostic. 
Most error messages are not written to the standard output ,since that is often 
directed away from the terminal (See Output to Files, See Input from Files; 
Pipelines). Error messsages are instead written to the diagnostic output which 

. may be directed away from the terminal, but usually is not Thus diagnostics 
will usually appear on the terminal (See More Redirection; »and >&). 

directory A structure which contains files. At any time you are in one particular directory 
whose names can be printed by the command pwd . The chdir command will 
change you to another directory, and make the files in that directory visible. 
The directory in which you are when you first login is your home directory 
(See The Basic Notion of Commands and Working Directories). 

directory stack 

dirs 

du 

echo 

else 

endif 

G·48 

The shell saves the names of previous working directories in the directory stack 
when you change your current working directory via the pushd command. The 
directory stack can be printed by using the dirs command, which includes your 
current working directory as the first directory name on the left (See Working 
Directories ). 

The dirs command prints the shell's directory stack (See Working 
Directories) . 

The du command is a program (described in 'du (1),) which prints the number 
of disk blocks is all directories below and including your current working 
directory (See lobs; Background, Foreground, or Suspended). 

The echo command prints its arguments (See Filenames and Sample Shell 
Script). 

The else command is part of the 'if-then-else-endif' control command construct 
(See Sample Shell Script). 

If an if statement is ended with the word then, all lines following the if up to a 
line starting with the word endif or else are executed if the condition between 
parentheses after the if is true (See Sample Shell Script). 
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An end-of-file is generated by the terminal by a control-d, and whenever a 
command reads to the end of a file which it has been given as input. 
Commands receiving input from a pipe receive an end-of-file when the 
command sending them input completes. Most commands terminate when they 
receive an end-of-file . The shell has an option to ignore end-of-file from a 

_ terminal input which may help you: keep from logging out accidentally by typing 
too many control-d's (See The Basic Notion of Commands. 
Terminating Commands, and Supplying Input to Commands). 

A character '\' -used to prevent the special meaning of a metacharacter is said to 
escape the character from its special meaning. Thus 

echo \* 

will echo the character '*' while just 

echo * 

will echo the names of the file in the current directory. In this example, \ escape 
s ,*, (See Quotation). There is also a non-printing character called escape, 
usually labelled ESC or ALTMODE on terminal keyboards. Some older UNIX 
systems use this character to indicate that output is to be suspended. Most 
systems use control-s to stop the output and control-q to start it. 

/etc/passwd This file contains information about the accounts currently on the system. It 
consists of a line for each account with fields separated by ':' characters (See 
Terminating Commands). You can look at this me by saying 

cat /etc/passwd 

The commandsfinger and grep are often used to search for infonnation in this 
rue. See 'finger (1),. 'passwd(5)', and 'grep (1), for more details. 

exit The exit command is used to force termination of a shell script, and is built into 
the shell (See Supplying Input to Commands). 

exit status A command which discovers a problem may reflect this back to the command 
(such as a shell) which invoked (executed) it. It does this by returning a non­
zero number as its exit status ,a status of zero being considered 'nonnal 
termination'. The exit command can be used to force a shell command script to 
give a non-zero exit status (See Sample Shell Script). 

expansion The replacement of strings in the shell input which contain metacharacters by 
other strings is referred to as the process of expansion. Thus the replacement of 
the word ,*, by a sorted list of files in the current directory is a 'fllename 
expansion'. Similarly the replacement of the characters '!!' by the text of the 
last command is a 'history expansion'. Expansions are also referred to as 
substitutions (See Filenames, Variable Substitution, and Braces { •.. } 
in Argument Expansion). 
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expressions Expressions are used in the shell to control the conditional structures used in 
the writing of shell scripts and in calculating values for these scripts. The 
operators available in shell expressions are those of the language C (See 
Expressions). 

extension .. FIlenames often consist of a base name and an extension separated by the 

fg 

- character'.'. By convention, groups of related files often share the same root 
name. Thus if 'prog.c' were a C program, then the object file for this program . 
would be stored in 'prog.o'. Similarly a paper written ydth the '-me' nroff 
. macro package might be stored in 'paper.me' while a formatted version of this 

- ,'-~-=-paper might be kept in 'paper.out' and a list of spelling errors in 'paper.errs' 
(See Filenames). 

The job control commandfg is used to run a background or suspended job in 
the foreground (See Terminating Commands and Jobs; Background, 
Foreground, or Suspended). 

filename Each file in UNIX has a name consisting of up to 14 characters and not including 
the character 'r which is used in pathname building. Mostfilenames do not 
begin with the character' .' , and contain only letters and digits with perhaps a 
, .' separating the base portion of the filename from an extension (See 
Filenames). 

filename expansion 
Filename expansion uses the metacharacters '*', '1' and '[' and ']' to provide 
a convenient mechanism for naming files. Using filename expansion it is easy 
to name all the files in the current directory, or all files which have a common 
root name. Otherfilename expansion mechanisms use the metacharacter '-' 
and allow files in other users' directories to be named easily (See Filenames 
and Braces { ••• } in Argument Expansion). 

flag Many UNIX commands accept arguments which are not the names of files or 
other users but are used to modify the action of the commands. These are 
referred to as flag options, and by convention consist of one or more letters 
preceded by the character '-' (See Flag Arguments). Thus the Is (list files) 
command has an option '-s' to list the sizes of files. This is specified 

foreach 

G-SO 

Is -s 

The foreach command is used in shell scripts and at the terminal to specify 
repetition of a sequence of commands while the value of a certain shell variable 
ranges through a specified list (See Sample Shell Script and Loops at the 
Terminal; Variables as Vectors). 
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foreground When commands are executing in the normal way such that the shell is waiting 
for them to finish before prompting for another command they are said to be 
foreground jobs or running in the foreground . This is as opposed to 
background. Foreground jobs can be stopped by signals from the terminal 
caused by typing different control characters at the keyboard (See 
Terminating Commands and Jobs; Backgroun4, Foreground, or 
Suspended). 

got 0 The shell has a command. goto used in shell scripts to transfer control to a given 
_ label (See Other Control Structures). 

grep The grep command searches through a list of argument files for a specified 
string. Thus 

head 

bistory 

grep bill /etc/passwd 

will print each line in the file letclpasswd which contains the string 'bill'. 
Actually, grep scans for regular expressions in the sense of the editors oed (1), 
and 'ex (1)'. Grep stands for 'globally find regular expression and print' (See 
Aliases). 

The head command prints the frrst few lines of one ormore files. If you have a 
bunch of files containing text which you are wondering about it is sometimes 
useful to run head with these files as arguments. This will usually show 
enough of what is in these files to let you decide which you are interested in 
(See Input from Files; Pipelines). 

Head is also used to describe the pan of a pathname before and including the 
last 'f' character. The tail of a pathname is the pan after the last 'f'. The':h' 
and ':t' modifiers allow the head or tail of a pathname stored in a shell variable 
to be used (See Sample Shell Script). 

The history mechanism of the shell allows previous commands to be repeated, 
possibly after modification to correct typing mistakes or to change the meaning 
of the command The shell has a history list where these commands are kept, 
and a history variable which controls how large this list is (See The Shell's 
History List). 

home directory 

if 

Each user has a home directory ,which is given in yom entry in the password 
file, letclpasswd . This is the directory which you are placed in when you fIrst 
login. The cd or chdir command with no arguments takes you back to this 
directory, whose name is recorded in the shell variable home . You can also 
access the home directories of other users in forming filenames using a 
filename expansion notation and the character '-' (See Filenames). 

A conditional command within the shell, the if command is used in shell 
command scripts to make decisions about what course of action to take next 
(See Sample Shell Script). 
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ignoreeof Normally, your shell will exit, printing 'logout' if you type a control-d at a 
prompt of' % '. This is the way you usually log off the system. You can set 
the ignoreeofvariable if you wish in your .login me and then use the command 
logout to logout. This is useful if you sometimes accidentally type too many 
control-d characters, logging yourself off (See SheB Variables). 

input 

interrupt 

Many commands on UNIX take information from the tenninal or from mes 
which they then act 00. This information is called input. Commands normally 
.read for input from their standard input which is,by default; the terminal. This 

. standard.input can be redirected from a me using a shell metanotation with the -

. character' <'. Many commands will also read from a file specified as argument. •.. ~ 
Commands placed in pipelines will read from the output of the previous . 
command in the pipeline. The leftmost command in a pipeline reads from the 
terminal if you neither redirect its input nor give it a mename to use as standard 
input . Special mechanisms exist for supplying input to commands in shell 
scripts (See Input from Files; Pipelines and Supplying Input to 
Commands). 

An interrupt is a signal to a program that is generated by typing "C. (On older 
versions of UNIX the RUBOUT or DELE1E key were used for this purpose.) It 
causes most programs to stop execution. Certain programs, such as the shell 
and the editors, handle an interrupt in special ways, usually by stopping what 
they are doing and prompting for another command While the shell is 
executing another command and waiting for it to finish, the shell does not listen 
to interrupts. The shell often wakes up when you hit interrupt because many 
commands die when they receive an interrupt (See Terminating Commands 
and Supplying Input to Commands). 

job One or more commands typed on the same input line separated by 'I' or ';' 
characters are run together and are called a job. Simple commands run by 
themselves without any 'I' or ';' characters are the simplest jobs. Jobs are 
classified asforeground, background, or suspended (See Jobs; 
Background, Foreground, or Suspended). 

job control The builtin functions that control the execution of jobs are called job control 
commands. These are bg, fg, stop, kill (See lobs; Background, 
Foreground, or Suspended). 

job number When each job is started it is assigned a small number called ajob number 
which is printed next to the job in the output of the jobs command. This 
number, preceded by a '%' character, can be used as an argument tojob control 
commands to indicate a specific job (See lobs; Background, Foreground, 
or Suspended). 

jobs The jobs command prints a table showing jobs that are either running in the 
background or are suspended (See lobs; Background, Foreground, or 
Suspended). 
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A command which sends a signal to a job causing it to terminate (See Jobs; 
Background, Foreground, or Suspendetl) . 

• Iogin The file .login in your home directory is read by the shell each time you login to 
- UNIX and the commands there are executed. There are a number of commands 

which are usefully placed here, especially set commands to the shell itself (See 
Shell Startup and Termination). . 

login shell The shell that is started on your terminal when you login is called your login 
shell. It is different from other shells which you may run (e.g. on shell 
scripts) in that it reads the .login file before reading commands from the -
terminal and it reads the .logout file after you logout (See Shell Startup and 
Termination ). 

logout The logout command causes a login shell to exit. Nonnally, a login shell will 
exit when you hit control-d generating an entJ{l-of\fl-file, but if you have set 
ignoreeo/in you .login file then this will not work and you must use logout to 
log off the UNIX system (See Useful Built-In Commands) . 

• logout When you log off of UNIX the shell will execute commands from the file .logout 
in your home directory after it prints 'logout'. 

Ipr 

Is 

mail 

make 

makefile 

The command lpr is the line printer daemon. The standard input of lpr spooled 
and printed on the UNIX line printer. You can also give lpr a list of filenames as 
arguments to be printed. It is most common to use Ipr as the last component of 
a pipeline (See The Shell's History List). 

The Is (list files) command is one of the most commonly used UNIX 
cominands. With no argument flIenames it prints the names of the files in the 
current directory. It has a number of usefulflag arguments, and can also be 
given the names of directories as arguments, in which case it lists the names of 
the flIes in these directories (See Flag Arguments). 

The mail program is used to send and receive messages from other UNIX users 
(See The Basic Notion of Commands and Shell Startup and 
Termination), whether they are logged on or not. 

The make command is used to maintain one or more related fIles and to organize 
functions to be performed on these files. In many ways make is easier to use, 
and more helpful than shell command scripts (See Make). 

The fIle containing commands for make is called makefile or Makefile (See 
Make). 
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manual The manual often referred to is the 'UNIX manual'. It contains 8 numbered 
sections with a description of each UNIX program (section 1), system call 
(section 2), subroutine (section 3), device (section 4), special data structure 
(section 5), game (section 6), miscellaneous item (section 7) and system 
administration program (section 8). There are also supplementary documents 

.... --.. (tutorials and reference guides)· for individual programs which require 
. explanation in more detail. An online version of the manual is accessible 

through the man command. Its documentation can be obtained online via 

man man 

If you can't decide what manual page to look in, try the apropos (1) command. 
The supplementary documents are in subdirectories of lusr/doc. 

metacharacter 

mkdir 

Many characters which are neither letters nor digits have special meaning either 
to the shell or to UNIX. These characters are called metacharacters. If it is 
necessary to place these characters in arguments to commands without them 
having their special meaning then they must be quoted. An example of a 
metacharacter is the character '>' which is used to indicate placement of output 
into a file. For the purposes of the history mechanism, most unquoted 
metacharacters form separate words (See Metacharacters in the Shell). The 
appendix to this user's manual lists the metacharacters in groups by their 
function. 

The mkdir command is used to create a new directory. 

modifier Substitutions with the history mechanism, keyed by the character'!' or of 
variables using the metacharacter '$', are often subjected to modifications, 
indicated by placing the character':' after the substitution and following this 
with the modifier itself. The command substitution mechanism can also be 
used to perform modification in a similar way, but this notation is less clear 
(See Sample Shell Script). 

more The program more writes a file on your terminal allowing you to control how 
much text is displayed at a time. More can move through the me screenful by 
screenful, line by line, search forward for a string, or start again at the 
beginning of the me. It is generally the easiest way of viewing a file (See 
Terminating Commands). 

noclobber The shell has a variable noclobber which may be set in the me .login to prevent 
accidental destruction of files by the '>' output redirection metasyntax of the 
shell (See Shell Variables and More Redirection; » and >&). 

noglob The shell variable noglob is set to suppress the filename expansion of 
arguments containing the metacharacters ' ... ', '*', '1', '[' and ']' (See Sample 
Shell Script). 
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The notify command tells the shell to report on the termination of a specific 
background job at the exact time it occurs as opposed to waiting until just before 
the next prompt to report the termination. The notify variable, if set, causes the 
shell to always report the termination of background jobs exactly when they 
occur (See Jobs; Background, Foreground, or Suspended). 

The onintr command is built into the shell and is used to control the action of a 
shell command script when an interrupt signal is received (See Supplying 
Input to Commands). 

Many commands 'in UNIX result in some lines of text which are called their ' 
output. This output is usually placed on what is known as the standard output 
which is normally connected to the user's terminal. The shell has a syntax 
using the metacharacter '>' for redirecting the standard output of a command 
to a flle (See Output to Files). Using the pipe mechanism and the 
metacharacter 'I' it is also possible for the standard output of one command to 
become the standard input of another command (See Input from Files; 
Pipelines). Certain commands such as the line printer daemon p do not place 
their results on the standard output but rather in more useful places such as on 
the line printer (See The Shell's History List). Similarly the write 
command places its output on another user's terminal rather than its standard 
output (See The Shell's History List). Commands also have a diagnostic 
output where they write their elTOr messages. Normally these go to the tenninal 
even if the standard output has been sent to a file or another command, but it is 
possible to direct elTOr diagnostics along with standard output using a special 
metanotation (See More Redirection; » and >&). 

path The shell has a variable path which gives the names of the directories in which it 
searches for the commands which it is given. It always checks first to see if the 
command it is given is built into the shell. If it is, then it need not search for the 
command as it can do it internally. H the command is not builtin, then the shell 
searches for a file with the name given in each of the directories in the path 
variable, left to right. Since the normal definition of the path variable is 

path (. /usr/ucb /bin /usr/bin) 

the shell normally looks in the current directory, and then in the standard system 
directories '/usr/ucb', '/bin' and '/usr/bin' for the named command (See Shell 
Variables). H the command cannot be found the shell will print an error 
diagnostic. Scripts of shell commands will be executed using another shell to 
interpret them if they have 'execute' permission set This is normally true 
because a command of the form 

chmod 755 script 

was executed to tum this execute pennission on (See Invocation and the argv 
Variable). H you add new commands to a directory in the path, you should 
issue the command rehash (See Shell Variables). 

ICONIUXV USER GUIDE G-SS 

~~~----.. -----. 



C Shell Introduction 

pathname A list of names, separated by 'f characters, forms a pathname. Each 
component, between successive'/, characters, names a directory in which the 
next component file resides. Pathnomes which begin with the character '/' are 
interpreted relative to the root directory in the filesystem. Other pathnames are 
interpreted relativ~ to the cmrent directory as reported by pwd. The last 

pipeline 

popd 

port 

pr 

printenv 

process 

program 

prompt 

G-S6 

- component ofa pathnome may name a directory. but usually names a file. 

A group of commands which are connected together, the standard output of 
each connected to the standard input of the next, is called a pipeline. The pipe 
mechanism used to connect these commands is indicated by the shell 
metacharacter'I'{See Input from Files;-Pipelines and The Shell's 
History List). 

The popd COInmand changes the shell's working directory to the directory you 
most recently left using the pushd command. It retums to the directory without 
having to type its name, forgetting the name of the current working directory 
before doing so (See Working Directories). 

The part of a computer system to which each tenninal is connected is called a 
pon. Usually the system has a fixed number of ports, some of which are 
connected to telephone lines for dial-up access, and some of which are 
permanently wired directly to specific terminals. 

The pr command is used to prepare listings of the contents of files with headers 
giving the name of the file and the date and time at which the file was last 
modified (See The Shell's History List). 

The printenv command is used to print the current setting of variables in the 
environment (See Useful Built-In Commands). 

An instance of a running program is called a process (See Jobs; 
Background, Foreground, or Suspended). UNIX assigns each process 
a unique number when it is started - called the process number . Process 
numbers can be used to stop individual processes using the kill or stop 
commands when the processes are part of a detached background job. 

Usually synonymous with command; a binary fIle or shell command script 
which performs a useful function is often called a program . 

Many programs will print a prompt on the terminal when they expect input. 
Thus the editor 'ex (1)' will print a ':' when it expects input. The shell prompts 
for input with '% ' and occasionally with '1 'when reading commands from 
the terminal (See The Basic Notion of Commands). The shell has a 
variable prompt which may be set to a different value to change the shell's main 
prompt. This is mostly used when debugging the shell (See Useful Built-In 
Commands). 
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The pushd command, which means 'push directory' , changes the shell's 
working directory and also remembers the current working directory before the 
change is made, allowing you to return to the same directory via the popd 
command later without retyping its name (See Working Directories). 

p s . . The ps command is used to show the processes you are currently running .. 
Each process is shown with its unique process number, an indication of the 
terminal name it is attached to, an indication of the state of the process (whether 
it is running, stopped, awaiting some event (sleeping), and whether it is 

. swapped out), and the amount of CPU time it has used so far. "The command is " " 
identified by printing some of the words used when it was invoked (See Jobs; 
Background, Foreground, or Suspended). Shells, such as the csh you 
use to run the ps command, are not normally shown in the output. 

pwd The pwd command prints the full pathname of the current working directory . 
The dirs builtin command is usually a better and faster choice. 

quit The quit signal, generated by a control-\ is used to terminate programs which 
are behaving unreasonably. It normally produces a core image file (See 
Terminating Commands). 

quotation The process by which metacharacters are prevented their special meaning, 
usually by using the character'" in pairs, or by using the character '\', is 
referred to as quotation (See Quotation). 

redirection The routing of input or output from or to a fIle is known as redirection of input 
or output (See Output to Files). 

rebasb The rehash command tells the shell to rebuild its internal table of which 
commands are found in which directories in your path. This is necessary when 
a new program is installed in one of these directories (See Useful Built-In 
Commands). 

relative patbname 

repeat 

root 

A pathname which does not begin with a '/' is called a relative pathname since it 
is interpreted relative to the current working directory . The flI'St component of 
such a pathname refers to some file or directory in the working directory ,and 
subsequent components between '/' characters refer to directories below the 
working directory . Pathnames that are not relative are called absolute 
pathnames (See Filenames). 

The repeat command iterates another command a specified number of times. 

The directory that is at the top of the entire directory structure is called the root 
directory since it is the 'root' of the entire tree structure of directories. The 
name used in pathnames to indicate the root is '/'. Pathnames starting with 'f' 
are said to be absolute since they start at the root directory. Root is also used as 
the part of a pathname that is left after removing the extension. See filename 
for a further explanation (See Filenames). 
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RUB OUT The RUBOUT or DELE1E key is often used to erase the previously typed 
character; some users prefer the BACKSPACE for this purpose. On older 
versions of UNIX this key.served as the IN1R character. 

scratch file Files whose names begin with a 'It are referred to as scratch files • since .they 
.,. ,> are automatically removed by the system after a couple of days of non-use; or 

more frequently if disk space becomes tight (See Output to Files). 

script 

set 

setenv 

shell 

Sequences of shell commands placed in a file are called shell command scripts. 
. It is often possible to perform simple tasks using these scripts without writing a 
program in a language such as C, by using the shell to selectively run other 
programs (See Invocation and the largv' Variable and Other Shell 
Features). 

The builtin set command is used to assign new values to shell variables and to 
show the values of the current variables. Many shell variables have special 
meaning to the shell itself. Thus by using the set command the behavior of the 
shell can be affected (See Shell Startup and Termination). 

Variables in the environment 'environ (5)' can be changed by using the setenv 
builtin command (See Useful Built-In Commands). The printenv 
command can be used to print the value of the variables in the environment 

A shell is a command language interpreter. It is possible to write and run your 
own shell, as shells are no different than any other programs as far as the 
system is concerned. This manual deals with the details of one particular shell , 
called csh. 

shell script See script (See Invocation and the 'argv' Variable and Other Shell 
Features). 

signal 

sort 

source 

A signal in UN1X is a short message that is sent to a running program which 
causes something to happen to that process. Signals are sent either by typing 
special control characters on the keyboard or by using the kill or stop 
commands (See Terminating Commands and Jobs; Background, 
Foreground, or Suspende4). 

The sort program sorts a sequence of lines in ways that can be controlled by 
argument flags (See Input from Files; Pipelines). 

The source command causes the shell to read commands from a specified file. 
It is most useful for readingflles such as .cshrc after changing them (See 
Useful Built-In Commands). 

special character 
See metacharacters and the appendix to this manual. 
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We refer often to the standard input and standard output of commands. See 
input and output (See Output to Files and Supplying Input to 
Commands). 

A command normally returns a status when it finishes. By cOIlvention a status 
of zero indicates that the command succeeded. Commands may return non-zero . 
status to indicate that some abnormal event has occurred. The shell variable 
status is set to the status returned by the last command. It is most useful in 
shell commmand scripts (See Sample Shell Script). 

The stop command causes a background job to become suspended (See Jobs; 
Backgrou.nd, Foreground, or Su.spended). 

A sequential group of characters taken together is called a string . Strings can 
contain any printable characters (See Shell Variables). 

The my program changes certain parameters inside UNIX which detennine how 
your terminal is handled. See 'stty (1)' for a complete description (See Jobs; 
Background, Foreground, or Suspended). 

substitution The shell implements a number of substitutions where sequences indicated by 
metacharacters are replaced by other sequences. Notable examples of this are 
history substitution keyed by the metacharacter '!' and variable substitution 
indicated by '$'. We also refer to substitutions as expansions (See Variable 
Substitution). 

suspended A job becomes suspended after a STOP signal is sent to it, either by typing a 
control -z at the terminal (for foreground jobs) or by using the stop command 
(for background jobs). When suspended, a job temporarily stops running until 
it is restarted by either the!g or bg command (See Jobs; Background, 
Foreground, or Suspended). 

switch The switch command of the shell allows the shell to select one of a numberof 
sequences of commands based on an argument string. It is similar to the switch 
statement in the language C (See Other Control Structures). 

termination When a command which is being executed finishes we say it undergoes 
termination or terminates. Commands normally terminate when they read an 
endifl-ot\fl-ftle from their standard input . It is also possible to terminate 
commands by sending them an interrupt or quit signal (See Terminating 
Commands). The kill program terminates specified jobs (See Jobs; 
Background, Foreground, or Suspended). 

then The then command is part of the shell '8 'if-then-else-endif' control construct 
used in command scripts (See Sample Shell Script). 
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time The time command can be used to measure the amount of CPU and real time 
consumed by a specified command as well as the amount of disk i/o, memory 
utilized, and number of page faults and swaps taken by the command (See 
Shell Startup and Termination and Useful Built-In Commands). 

tset - , . The tset program is used to set standard erase and kill characters and to tell the . -_-­
system what kind of terminal you are using. It is often invoked in a .login file 
(See Shell Startup and Termination). 

tty·- -_ . The word tty is a historical abbreviation for 'teletype' which is frequently used 
- in UNIX to indicate the port to which a given terminal is connected.' The tty 

command will print the name of the tty or port to which your terminal is 
presently connected. 

unalias The una lias command removes aliases (See Useful Built-In Commands). 

UNIX UNIX is an operating system on which esh runs. UNIX provides facilities which 
allow esh to invoke other programs such as editors and text formatters which 
you may wish to use. -

unset The unset command removes the definitions of shell variables (See Shell 
Variables and Useful Built-In Commands). 

variable expansion 
See variables and expansion (See Shell Variables and Variable 
Substitution). 

variables Variables in esh hold one or more strings as value. The most common use of 
variables is in controlling the behavior of the shell. See path, noelobber , and 
ignoreeoffor examples. Variables such as argv are also used in writing shell 
programs (shell command scripts) (See Shell Variables). 

verbose The verbose shell variable can be set to cause commands to be echoed after they 
are history expanded. This is often useful in debugging shell scripts. The 
verbose variable is set by the shell's -v command line option (See Other Shell 
Features). 

we The we program calculates the number of characters, words, and lines in the 
flIes whose names are given as arguments (See Jobs; Background, 
Foreground, or Suspended). 

w b iI eThe while builtin control construct is used in shell command scripts (See Other 
Control Structures). 
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A sequence OflCharacten;·which fonns an argmuent to a command is called a 
word • M~, maracternwhich are neither Idle!rS, digits, '-', '.' nor 'f' form 
words all b.ylbemselves even if they are nQtsmrrounded by blanks. Any 
sequence of characters may be made into a WlJrd by surrounding it with ", 
characters except for the.characters 'co and '{"which require special treatment 
(See TJu Basic Noti_ of Commands). llhis process of placing special 
characters ill words Wiihomtheir special memiing is called quoting . 

working directory 

write 

At any given time youJl1"e in one particular iiimectory.,l:al1ed your working 
directory . This direcmny's name is printed~ the pwd command and the files , 
listed by Is are the onesimthis directory. Yo.u can change working directories 
using chilir . 

The write command is an obsolete way of oommunicating with other users who 
are logged in to UNIX (yan have to take tun1B~ing). If you are both using 
display tenninals, use talk(l), which is muchtmore pleasant. 
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GLOSSARY 

. This glossary defines terms and acronyms used in the ICON/UXV User Guide that may not 
be familiar to you. 

acoustic coupler 
A device that permits transmission of data over an ordinary telephone line. When you 
place a telephone handset in the coupler, you link a computer at one end of the phone 
line to a peripheral device, such as a user terminal, at the other. 

address 
Generally, a number that indicates the location of information in the computer's 
memory. In the ICON/UX-V system, the address is part of an editor command that 
specifies a line number or range. 

append mode 
A text editing mode where you enter (append) text after the current position in the 
buffer. See text input mode, compare with command mode and insert mode. 

argument 
Special instructions on the command line that specify data on which a command is to 
operate. Arguments usually follow the command and can include numbers, letters, or 
text strings. For instance, in the command lp -m myfUe, lp is the command and 
myfile is the argument. See option. 

AS en 
(pronounced as'-kee) American Standard Code for Information Interchange, a standard 
for data transmission that is used in the ICONjUXV system. ASCII assigns sets of Os 
and Is to represent 128 characters, including alphabetical characters, numerals, and 
standard special characters, such as #, $, %, and &. 

AT&T 3B computers 
Computers manufactured by AT&T Technologies, Inc. 

background 
A type of program execution where you request the shell to run a command away from 
the interaction between you and the computer ("in the background"). While this 
command runs, the shell prompts you to enter other commands through the terminal. 

baud rate 
A measure of the speed of data transfer from a computer to a peripheral device (such as 
a terminal) or from one device to another. Common baud rates are 300, 1200, 4800, and 
9600. As a general guide, divide a baud rate by 10 to get the approximate number of 
English characters transmitted each second. 
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buffer 
A temporary storage area of the computer used by text editors to make changes to a 
copy of an existing file. When you edit a file, its contents are read into a buffer, where 

" ...... cyou ,make changes ,to the text .. For the changes to become a part of the permanent file, 
.:' -·you·must write the buffer contents back into the file. See permanent file. . 

chlld directory 
See subdirectory. 

command 
The name of a file that contains a program that can be processed or executed by the 
computer on request. 

command file 
See executable file. 

command language interpreter 
A program that acts as a direct interface between you and the computer. In the 
ICONjUXV operating system, a program called the shell takes commands and 
translates them into a language understood by the computer. 

command line 
A line containing one or more commands, ended by typing a carriage return «CR». 
The line may also contain options and arguments. You type this line to the shell to 

c 

: instruct the computer to perform one or more tasks. "'-

command mode 
A text editing mode in which each character you type is interpreted as an editing 
command. This mode permits actions such as moving around in the buffer, deleting text, 
or moving lines of text. See text input mode, compare with append mode and insert 
mode. 

context search 
A technique for locating a specified pattern of characters (called a string) when in a text 
editor. Editing commands that cause a context search scan the buffer, looking for a 
match with the string specified in the command. See string. 

control character 
A non printing character that is entered by holding down the control key and typing a 
character. A control character transmits a special command to the computer. For 
instance, when viewing a long file on your screen with the cat command, typing control-s 
(AS) stops the display so you can read it, and typing control-q (Aq) continues the display. 

current directory 
The directory in which you are presently working. You have direct access to all files and 
subdirectories contained in your current directory. The shorthand notation for the 
current directory is a dot (.). 

GL-2 ICON INTERNATIONAL 



( 

( 

GLOSSARY 

cursor 
A cue printed on the terminal screen that indicates the position at which you enter or 
delete a character. it is .usually a rectangle or a blinking line. 

default 
An automatically assigned value or condition that exists unless you explicitly change it. 
For example, the shell prompt string has a default value of $ unless you change it. 

delimiter 
A character that logically separates items or arguments on a command line. Two 
frequently used delimiters in the ICON/UXV operating system are the space and the tab. 
Another is the slash character (f) that separates directories from subdirectories and files 
in a path name. 

diagnostic 
A message printed at your terminal to indicate an error encountered while trying to 
execute some command or program. Generally, you need not respond directly to a 
diagnostic message. 

directory 
A type of file used to group and organize other files or directories. You cannot enter text 
or other data into a directory. (For more detail, see Appendix B, File System 
Organization. ) 

disk 
A magnetic data storage device consisting of several round plates similar to phonograph 
records. Disks store large amounts of data and allow quick access to any piece of data. 

electronic mail 
The feature of an operating system that allows computers users to exchange written 
messages via the computer. The ICONjUXV operating system mail command provides 
electronic mail in which the addresses are the login names of users. 

environment 
The conditions under which you work while using the ICON/UXV operating system. 
Your environment includes those things that personalize your login and allow you to 
interact in specific ways with the ICON/UX.'V system and the computer. For example, 
your shell environment includes such things as your shell prompt string, specifics for 
backspace and erase characters, and commands for sending output from your terminal to 
the computer. 

erase character 
The character you type to delete the previous character on the current line. The 
ICONjUXV system default erase character is #. 

escape 
A means of getting into the shell from within a text editor or another program. 
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execute 
The computer's action of interpreting a programmed instruction or command and 
performing the indicated operation(s). 

executable file 
A file that can be processed or executed by· the computer without any further 
translation. When you type in the file name, the commands in the file are executed. See 
shell procedure. -

field 
A word or a group of characters treated as one word on a command line. Fields are 
usually a fixed number of character positions in size, but they may also vary. 

file 
A collection of information. Files may contain data, programs, or other text. You access 
ICONjUXV files by name. See ordinary file, permanent file, and executable file. 

file name 
A sequence of characters that denotes a file. (In the ICON/UXV system, a slash 
character U) cannot be used as part of a file name.) 

file system 
A collection of files and the structure that links them together. The file system is a 

C-~.) 
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hierarchical structure-- that is, a ranked system of files. (For more detail, see Append£x / 
B, File System Organization.) '" _ ) 

filter 
A command that reads the standard input, acts on it in some way, and then prints the 
result as standard output. 

final copy 
The completed, printed version of a file of text. 

foreground 
The normal type of program execution. In foreground mode, the shell waits for a 
command to end before prompting you for another command. In other words, you enter 
something into the computer and the computer "replies" before you enter something else. 

full-duplex 
A type of data communication in which a computer system can transmit and receive 
data simultaneously. Terminals and modems usually have settings for half-duplex (one­
way) and full-duplex communication; the ICONjUXV system uses the full-duplex setting. 

full path name 
A path name that originates at the root directory of the ICON/UXV system and leads to 
a specific file or directory. Each file and directory in the ICON/UXV system has a 
unique full path name, sometimes called an absolute path name. See path name. 
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global 
A qualifier that indicates the complete or entire file. While normal editor commands 
commonly act on only the first instance of a pattern in the file, global commands perform 
the action on all instances in the file. 

hardware 
The physical machinery of a computer and any associated devices. 

hidden character 
One of a group of characters within the standard ASCII set, but not normally printed as 
visible symbols. Control characters, such as backspace and escape, are examples. 

home directory 
The directory in which you are located when you log in to the ICON/UXY system; also 
known as your login directory. 

ICON /UXV system 
A general-purpose, multiuser, interactive, time-sharing operating system developed by 
ICON International, Inc. The ICON/UXY system allows limited computer resources to 
be shared by several users and efficiently organizes the user's interface to a computer 
system. 

input/output 
The path by which information enters a computer system (input) and leaves the system 
(output). An input device that you use is the keyboard and an output device is the 
terminal monitor. 

insert mode 
A text editing mode in which you enter {insert) text before the current position in the 
buffer. See text input mode, compare with append mode and command mode. 

interactive 
Describes an operating system (such as the ICON/UXY system) that can handle 
immediate-response communication between you and the computer. In other words, you 
interact with the computer from moment to moment. 

line editor 
An editing program in which text is operated upon on a line-by-line basis within a file. 
Commands for creating, changing, and removing text use line addresses to determine 
where in the file the changes are made. Changes can be viewed after they are made by 
displaying the lines changed. See text editor, compare with screen editor. 

login 
The procedure used to gain access to the ICON/UXV operating system. 

login directory 
See home directory. 
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login name 
A string of characters used to identify a user. Your login name is different from other 
login names. 

log off 
. The procedure used to exit from the ICON/UXVoperating system. 

metacharacter 
One of a group ·ofchara~ters with a special meaning to the shell, such as 
<>*!I&$;()\" "[]. 

mode 
. In general, a particular type of operation (for example, an editor's append mode). In 
relation to the file system, a mode is an octal number used to determine who can have 
access to your files and what kind of access they can have. See permissions. 

modem 
A device that connects a terminal and a computer by way of a telephone line. A modem 
converts digital signals to tones and converts tones back to digital signals, allowing a 
terminal and a computer to exchange data over standard telephone lines. 

multitasking 
The ability of an operating system to execute more than one program at a time. 

multiuser 
The ability of an operat"ing system to support several users on the system at the same 
time. 

nroff 
A text formatter available as an add-on to the ICONjUXV system. You can use the 
nroff program to produce a formatted on-line copy or a printed copy of a file. See text 
formatter. 

operating system 
The software system on a computer under which all other software runs. The 
ICONjUXV system is an operating system. 

option 
Special instructions that modify how a command runs. Options are a type of argument 
that follow a command and are preceded by a minus sign (-). You can specify more 
than one option for any command given in the ICONjUXV system. For example, in the 
command Is -1 -a directory, -I and -a are options that modify the Is command. See 
argument. 
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ordinary file 
A collection of one to several thousand characters. Ordinary files may contain text or 
other data but are not executable. See executable file. 

output 
Information processed in some fashion by a computer and delivered to you by way of a 
printer, a terminal, or a similar device. 

parameter 
Generally, a value that determines the characteristics or behavior of something. In the 
ICONjUXV system, a type of variable found only on the command line. See variable. 

parent directory 
The directory immediately above a subdirectory or file in the file system organization. 
The shorthand notation for the parent directory is two dots ( .. ). 

parity 
A method used by a computer for checking that the data received matches the data sent. 

password 
A code word known only to you that is called for in the login process. The computer uses 
the password to verify that you may indeed use the system. 

path name 
A sequence of directory names separated by the slash character U) and ending with the 
name of a file or directory. The path name defines the connection path between some 
directory and a file. 

peripheral device 
Auxiliary devices under the control of the main computer, used mostly for input, output, 
and storage functions. Some examples include terminals, printers, and disk drives. 

permanent file 
The data stored permanently in the file system structure. To change a permanent file, 
you must make use of a text editor, which maintains a temporary work space, or buffer, 

.. apart from the permanent files. Once changes have been made to the buffer, they must 
be written to the permanent file to make the changes permanent. See buffer. 

permissions 
Access modes, associated with directories and files, that permit or deny system users the 
ability to read, write, and/or execute the directories or files. You determine the 
permissions for your directories or files by changing the mode for each one with the 
chmod command. 
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pipe (. 
A method of redirecting the output of one command to be the input of another 
command. It is named for the character ( I ) that redirects the output. For example, the 
shell command :who I we -1 pipes output from the who command to the we command; 
telling you the total number of people logged into your ICON/UXV system. . . 

pipeline 
A series of filters separated by the pipe character ( I). The output of each filter becomes 
the input of the next filter in the line. The last. filter in the pipeline writes to its 
standard output. See filter. 

positional parameters 
Variables that hold arguments supplied with a shell procedure. They are placed into 
variable names, such as $1, $2, and $3 when the shell calls for the shell procedure. The 
name of the shell procedure is positional parameter $0. See variable and shell 
procedure. 

prompt 
A cue displayed at your terminal by the shell, telling you that the shell is ready to accept 
your next request. The prompt can be a character or a series of characters. The 
ICON/UXV system default prompt is the dollar sign character ($). 

printer 
An output device that prints the data it receives from the computer on paper. 

process 
Generally a program that is at some stage of execution. In the ICON/UXV system, it 
also refers to the execution of a computer environment, including contents of memory, 
register values, name of the current directory, status of files, information recorded at 
login time, and various other items. 

program 
The instructions given to a computer on how to do a specific task. Programs are user­
executable software. 

read-ahead capability 
The ability of the ICON/UXV system to read and interpret your input while sending 
output information to your terminal in response to previous input. The ICON/UXV 
system separates input from output and processes each correctly. 

relative path name 
The path name to a file or directory which varies in relation to the directory in which 
you are currently working. 

remote system 
A system other than the one on which you are working. 

root 

/-

The source of all files and directories in the file system, designated by a slash character A 

(~. ~ 
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screen editor 
An editing program in which text is operated on relative to the position of the cursor on 
a visual display. Commands for entering, changing, and removing text involve moving 
the cursor to the area to be altered and performing the necessary operation. Changes 
are viewed on the t·erminal display as they are made. See text editor, compare with 
line editor. 

search pattern 
See string. 

search string 
See string. 

secondary prompt 
A cue displayed at your terminal by the shell to tell you that the command typed in 
response to the primary prompt is incomplete. The ICONjUXV system default 
secondary prompt is the "greater than" character (». 

shell 
An ICON/UXV program that handles the communication between you and the 
computer. The shell is also known as a command language interpreter because it 
translates your commands into a language understandable by the computer. The shell 
accepts commands and causes the appropriate program to be executed. 

shell procedure 
An executable file that is not a compiled program. A shell procedure calls the shell to 
read and execute commands contained in a file. This lets you store a sequence of 
commands in a file for repeated use. It is also called a command file. See executable 
file. 

silent character 
See hidden character. 

software 
Instructions and programs that tell the computer what to do. Contrast with hardware. 

source code 
The English-language version of a program. The source code must be translated to 
machine language by a program known as a compiler before the computer can execute 
the program. 

special character 
See metacharacter. 

special file 
A file (called a device driver) used as an interface to an input/output device, such as a 
user terminal, a disk drive, or a line printer. 
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standard input 
An open file that is normally connected directly to the keyboard. Standard input to a 
command normally goes from the keyboard to this file and then into the shell. You can· 
redirect the standard input to come from another. file instead of from the keyboard; use 
an argument in the ,form < file. Input to the command will then come· from the .specified .. 
fi~. .. 

standard output 
An open file that is normally connected directly to a primary output device, such as a 
terminal printer or screen. Standard output from the computer normally gOes to this ·file 
and then to the output device. You can redirect the standard output into another file 
instead of to the printer or screen; use an argument in the form> file. Output will then 
go to the specified file. 

string 
Designation for a particular group or pattern of characters, such as a word or phrase, 
that may contain special characters. In a text editor, a context search interprets the 
special characters and attempts to match a specified string with an identical string in 
the editor buffer. 

string value 
A specified group of characters that IS symbolized to the shell by a variable. See 
variable. 

subdirectory 
A directory pointed to by a directory one level above it in the file system organization; 
also called a child directory. 

system administrator 
The person who monitors and controls the computer on which your ICONjUXV system 
runs; sometimes referred to as a super-user. 

terminal 
An input/output device connected to a computer system, usually consisting of a keyboard 
with a video display or a printer. A terminal allows you to give the cdmputer 
instructions and to receive information in response. 

text editor 
Software for creating, changing, or removing text with the aid of a computer (known as 
text processing). M9st text editors have two modes--an input mode for typing in text, 
and a command mode for moving or modifying text. Two examples are the ICON/UXV 
editors ed and vi. See line editor and screen editor. 

text formatter 
A program that prepares a file of text for printed output. To make use of a text 
formatter, your file must also contain some special commands for structuring the final 
copy. These special commands tell the formatter to justify margins, start new 
paragraphs, set up lists and tables, place figures, and so on. Two text formatters 
available as add-ons to your ICON/UXV system are nroff and troff. 
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text input mode 
A text editing mode where the text you type is added into the buffer. To execute a 
command, you must leave the input mode. See command mode, compare with append 
mode and insert mode. 

timesharing 
A method of operation in which several users share a common computer system 
seemingly simultaneously. The computer interacts with each user in sequence, but the 
high-speed operation makes it seem that the computer is giving each· user its complete 
attention. 

tool 
A package of software programs. 

troff 
A text formatter available as an add-on to the ICON/UXV system. The troff program 
drives a phototypesetter to produce high-quality printed text from a file. See text 
formatter. 

tty 
Historically, the abbreviation for a teletype terminal. Today, it IS generally used to 
denote a user terminal. 

user 
Anyone who uses a computer or an operating system. 

user-defined 
Something determined by the user. 

user-defined variable 
A shell name given by the user for the value of a string of characters. See variable. 

utility 
Software used to carry out routine functions or to assist a programmer or system user in 
establishing routine tasks. 

variable 
A symbol whose value may change within a program or a repetition of a program. In the 
shell, a variable is a name representing some string of characters (a string value). Some 
variables are normally set only on a command line and are called parameters 
(positional parameters and keyword parameters). Other variables are simply 
names to which the user (user-defined variables) or the shell itself may assign string 
values. (Keyword parameters are discussed fully in ICON/UXV System Shell Commands 
and Programming; see description in Appendix A.) 

video display terminal 
A terminal that uses a televisionlike screen (a monitor) to display information. A video 
display terminal can display information much faster than printing terminals. 
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visual editor 
See screen editor. 

working directory 
See current directory.-
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