choptuik@physics.ubc.ca

Last updated September 6, 2004

Index

Introduction and motivation Files and Directories

Absolute and relative pathnames, working directory Home directories "Dot" and "Dot-Dot" Filenames Commands Overview

General Structure Executables and Paths Control Characters Special Files Shell Aliases Basic Commands

Getting Help or Information man Communicating with Other Machines ssh ssh-keygen ftp Mail Logging out

logout exit Creating, Manipulating and Viewing Files vi or emacs more lpr cd and pwd ls mkdir cp mv rm chmod scp More on the C-shell

Shell Variables Environment Variables Using C-shell Pattern Matching Using the C-shell History and Event Mechanisms Standard Input, Standard Output and Standard Error Input and Output Redirection Pipes Regular expressions grep Using Quotes: (’ ’, " ", and ‘ ‘)

Forward quotes: ’ ’ Double quotes: " " Backward quotes: ‘ ‘ Job control Basic Shell Programming

INTRODUCTION AND MOTIVATION

interactive operating system programs (often calledprocesses

Portability:

Power: C and Fortran Speed:

the lnx Linux Linus Torvald for PCs, and now Sun Microsystems implementations of Unix, called SunOS, onphysics

shell, which

tcsh lnx accounts are initially set up so thattcsh is tcsh on yourphysics

tcsh upon the original C-shell,csh

% pwd
/home/matt
% date
Mon Sep  6 10:40:40 PDT 2004
%

terminal

FILES AND DIRECTORIES

hierarchical organization

Plain files

Directories

Absolute and relative pathnames, working directory: All Unix filesystems are rooted in the special directory called/ files within the filesystem haveabsolute pathnames /

/home5/choptuik/junk

refers to a file namedjunk

/home5/choptuik

/home5

/

relative working directory (hereafter pwd

% pwd
/home/matt
%
foo

dir1/dir2/foo

so that the reference does not begin with a/ /

/home/matt

/home/matt/foo
/home/matt/dir1/dir2/foo

Note that although these files have the same filenamefoo

Home directories Each user of a Unix system typically has asingle home directory that serves as cd physics.ubc.ca

% cd
% pwd
/home2/phys410

while on thelnx machines (lnx1.physics.ubc.ca

/home/phys410

/d/lnx1/home/phys410

~

/home/matt

% cd ~

% cd ~/dir1/dir2

% cd /home/matt

% cd /home/matt/dir1/dir2

cd permission

% cd ~phys410

"Dot" and "Dot-Dot" Unix uses a single period (.) and two periods (..

% cd ~phys410/hw1
% pwd
/home/phys410/hw1
% cd ..
% pwd
/home/phys410
% cd .
% pwd
/home/phys410

% cd .

. copying moving

Filenames /

a-z A-Z 0-9 _ . -

program.c  (extension .c)
paper.tex  (extension .tex)
the.longextension (extension .longextension)
noextension (no extension)

Note that in contrast to some other operating systems, extensions are not applications, not toall

this_is_a_long_file_name
this-is-another-long-file-name

Youcan

* or ?), the remove rename (move)

% rm -i ’file_name_with_an_embedded_*_asterisk’
% mv ’file_name_with_an_embedded_*_asterisk’ sane_name

forward-quotes Backward quotes (‘ ‘). have a completely different meaning to the shell.

COMMANDS OVERVIEW

General Structure

command_name [options] [arguments]

Options

% ls -l
% cp -R ...
% man -k ...

are preceded by two

% ls --color=auto -CF

Arguments do not start with- (or--

% cp file1 file2
% grep ’a string’ file1

grep command with an

% grep a string file1

Executables and Paths In Unix, a command such asls or cp chmod path path

% echo $path

(Note that the$ mechanism is the standard way ofevaluatingshell variables environment variables lnx

. /usr/local/bin /usr/bin /bin /usr/local/pgi/linux86/bin /usr/local/PGI/bin /usr/X11R6/bin /usr/explorer/bin

Note that the . ., then /usr/bin, then /bin

% ls

% helpme
helpme: Command not found.

/etc/csh.cshrc lnx set ~/.cshrc IMPORTANT NOTE below ~/.cshrc file for new undergraduate accounts physics.ubc.ca and lts.physics.ubc.ca ~/.cshrc per se on those systems, if ~/.cshrc ~/.cshrc.solaris ~/.cshrc.linux , when used in the context ofphysics.ubc.ca lts1.physics.ubc.ca ~/.cshrc lnx

set path=($path $HOME/bin)

that adds $HOME/bin path containing whitespace to the shell variable.HOME environment variable

set path=($path ~/bin)

Control Characters ^

% ^Z

while holding down the Control key ^D: End-of-file (EOF) Mail Mail on the lnx

% Mail -s "test message" choptuik@physics.ubc.ca
This is a one line message.
^D
Cc:
%

characters---you Mail cat your~/.cshrc

set ignoreeof

^C: Interrupt

^Z: Suspend job control

^V: Escape Special Characters:

foo using grep

% grep ’^V[TAB]’ foo

^M

:%s/^V^M//g

Special Files

~/.cshrc

~/.login

Commands in this file are executedafter ~/.cshrc and only forlogin ~/.cshrc and ~/.login not ~/.login should be probably be kept as brief as possible ~/.cshrc lnx machines do not contain a ~/.login

Notes on ~/.cshrc on physics and lts1: Because your accounts on physics and lts1

For recently created undergraduate accounts, ~/.csrhc NOT

#################################################################
#         .cshrc file
#################################################################
#
# PATH ##########################################################
#
set ARCH=‘/bin/arch‘
#
if ( ${?ARCH} != 0 ) then
 if ( ${ARCH} == "sun4" ) then
   #echo $ARCH is sun4
   source .cshrc.solaris
 else
   #echo $ARCH is linux
   source .cshrc.linux
 endif
endif

Upon startup this file simplysource ~/.cshrc.solaris or ~/.cshrc.linux , ~/.cshrc should be placed in .cshrc.linux and/or .csrhc.solaris

~/.csrhc.user should copy that file to.cshrc.solaris ~/.cshrc.user with the those of the~/.cshrc ~/.csrhc from yourlnx ~/.cshrc.linux on yourphysics/lts1

startup file, except that the~/.cshrc.user ~/.cshrc

Note on ~/.login on physics and lts1: beginning of their~/.login on physics/lts1 (butnot lnx

if ( ‘hostname‘ != physics ) then
   exit
endif

This will disable execution of thẽ/.login are logging intophysics

Special Files (continued). . hidden files since they do not ls

% cd; ls -a

for example, to print the names ofall ; guaranteed way to listonly

% ls -d .??*

have gone through these notes and possibly looked at the man ls Shell Aliases mechanism called aliasing

% alias name definition

where name definition name tcsh documentation (man tcsh

% alias ls ’ls -FC’

provides an alias for thels command that uses the -F -C ls

rm, cp mv

% alias rm ’rm -i’
% alias cp ’cp -i’
% alias mv ’mv -i’

RM, CP, and MV rm, cp and mv not

% alias RM ’/bin/rm’
% alias CP ’/bin/cp’
% alias MV ’/bin/mv’

% alias

~/.aliases lnx these aliases will be available inall

% source ~/.aliases

is in your~/.cshrc source ~/.cshrc relatively

You can view the initial contents of your̃/.cshrc ~/.aliases files on thelnx

.cshrc .aliases

BASIC COMMANDS

man pages, or one of

Getting Help or Information:

man Use man (short formanual something to do with a specified topic (-k man man invocations

% man man

to get detailed information on theman

% man cp

for information oncp

% man -k compiler

apropos systems, is essentially an alias for man -k

Output fromman

% man man
man(1)                                                     man(1)

NAME
       man - format and display the on-line manual pages
       manpath - determine user’s search path for man pages

SYNOPSIS
       man  [-acdfFhkKtwW]  [-m  system]  [-p  string]  [-C  con
       fig_file] [-M path] [-P pager] [-S section_list] [section]
       name ...

DESCRIPTION
       man  formats  and displays the on-line manual pages.  This
       version knows about the MANPATH and (MAN)PAGER environment
       variables, so you can have your own set(s) of personal man
                        .
                        .
                        .

% man -k ’compiler’
cccp, cpp (1)        - The GNU C-Compatible Compiler Preprocessor.
clisp (1)            - Common Lisp language interpreter and compiler
compile_et (1)       - error table compiler
diagnostics (1)      - Perl compiler pragma to force verbose warning diagnostics
f4rpcgen (1)         - an RPC protocol compiler
                        .
                        .
                        .

man -k ... cpp man

% man cpp

Communicating with Other Machines: ssh Use ssh

Note: There are currentlytwo the lnx ssh Typical usage ofssh

% ssh lnx1.physics.ubc.ca -l matt

which will initiate a remote-login for usermatt lnx1.physics.ubc.ca

% ssh matt@lnx1.physics.ubc.ca
% slogin lnx1.physics.ubc.ca -l matt
% slogin matt@lnx1.physics.ubc.ca

If additional arguments are supplied tossh

lnx1% ssh matt@vnfe1.physics.ubc.ca date
Mon Sep  6 10:46:06 PDT 2004

lnx1% ssh matt@vnfe1.physics.ubc.ca ’pwd; date’
/home/matt
Mon Sep  6 10:46:17 PDT 2004

lnx1%

Gory Details ssh depends crucially on the current context ssh ~/.ssh number of files in adirectory named .ssh ~/.ssh ssh within~/.ssh

For example, assume that as matt@lnx1.physics.ubc.ca ssh can and do login lnx1.physics.ubc.ca (as matt physics.ubc.ca ssh

lnx1% ssh choptuik@physics.ubc.ca

Last login: Mon Sep  6 09:49:32 2004 from lnx1.physics.ub
To print one-sided use "lpr -Zsimplex file".
Undergraduate students will need to arrange for a quota.
----------------------------------------------------------------------------
  type "more /etc/motd"      on physics to re-read this message.
  type "more /etc/motd.full" on physics to read the complete message file
============================================================================
     Authorized uses only.  All activity may be monitored and reported.
============================================================================
                           .
                           .
                           .
physics%

tcsh physics.ubc.ca

When I’m done my work onphysics , I can use the logout (orexit

physics% logout
Connection to physics.ubc.ca closed.
lnx1%

to return tolnx1

Assuming I’ve done the above, I now see that the directorỹ/.ssh has known_hosts

lnx1% cd ~/.ssh
lnx1% ls
known_hosts

The purpose of the known_hosts hostnames (i.e. things likephysics.ubc.ca ssh man page on ssh (on the lnx

ssh-keygen

Use scp ssh RSA and DSA RSA matt@lnx1.physics.ubc.ca

lnx1% ssh-keygen -t rsa

Generating public/private rsa key pair.
Enter file in which to save the key (/home/matt/.ssh/id_rsa):
Created directory ’/home/matt/.ssh’.
Enter passphrase (empty for no passphrase):
Enter same passphrase again:
Your identification has been saved in /home/matt/.ssh/id_rsa.
Your public key has been saved in /home/matt/.ssh/id_rsa.pub.
The key fingerprint is:
ef:f6:04:bd:b4:55:04:01:83:4b:08:db:76:82:a8:26 matt@lnx1.physics.ubc.ca

Note that the ssh-keygen

Enter file in which to save the key (/home/matt/.ssh/id_rsa):
Enter passphrase (empty for no passphrase):
Enter same passphrase again:

Be sure to select the default value each time by hitting "Enter" -- and nothing else!

My~/.ssh id_rsa id_rsa.pub

lnx1% pwd
/home/matt/.ssh

lnx1% ls
id_rsa  id_rsa.pub  known_hosts

I can now use the information in~/.ssh/identity.pub that is also runningssh ~/.ssh/authorized_keys ssh userid at some hostname is received, ssh checks the database to userid@hostname

ssh from lnx1 to lnx1

lnx1% ssh lnx1
Warning: Permanently added ’lnx1,142.103.238.211’ (RSA) to the list of known hosts.
matt@lnx1’s password:

lnx1% cd .ssh
~/.ssh
lnx1% cp id_rsa.pub authorized_keys

access to matt@lnx1 frommatt@lnx1

lnx1% ssh lnx1
Last login: Thu Aug 28 11:39:18 2004 from lnx1.physics.ubc.ca
                                 .
                                 .
                                 .

ssh physics , and add my matt@lnx1.physics.ubc.ca ~/.ssh/id_rsa.pub lnx account) to ~/.ssh/authorized_keys

Again, the initialssh

lnx1% ssh choptuik@physics.ubc.ca
choptuik@physics.ubc.ca’s password:

I now modifỹ/.ssh/authorized_keys identical ~/.ssh/id_rsa.pub lnx1

physics% cd .ssh
~/.ssh
physics% grep matt@lnx1 authorized_keys
ssh-rsa AAAAB3NzaC1yc2EAAAABIwAAAIEAsLBXIvI8qmrAnChYLi34xWg ...

physics% exit

I can nowssh to physics fromlnx1 lnx1% ssh choptuik@physics

Warning: Permanently added ’physics,142.103.236.11’ (RSA) to the list of known hosts
Last login: Mon Sep  6 10:48:44 2004 from lnx1.physics.ub
To print one-sided use "lpr -Zsimplex file".
Undergraduate students will need to arrange for a quota.
                       .
                       .
                       .

Here, I’ve also illustrated the little twist thatssh physics is an alias (via DNS physics.ubc.ca

~/.ssh/id_rsa , ~/.ssh/id_rsa.pub and ~/.ssh/authorized_keys all machines on which you compute, then, authorized_keys contains the contents of id_rsa.pub ssh between any

Finally, experience shows that the use ofssh ssh-keygen and scp

ftp Use ftp ~/.ssh/authorized_keys ~/.ssh/id_rsa and ~/.ssh/id_rsa.pub lnx account to my account onvnfe1.physics.ubc.ca

lnx1% pwd
/home/matt/.ssh

lnx1% ftp vnfe1.physics.ubc.ca
Connected to vnfe1.physics.ubc.ca.
220 vnfe1.physics.ubc.ca FTP server (Version wu-2.6.1(1) Thu Nov 29 18:08:28 MST 2001) ready.
530 Please login with USER and PASS.
530 Please login with USER and PASS.
KERBEROS_V4 rejected as an authentication type
Name (vnfe1.physics.ubc.ca:matt): matt

331 Password required for matt.
Password:
230 User matt logged in.
Remote system type is UNIX.
Using binary mode to transfer files.

ftp> bin
200 Type set to I.

ftp> cd .ssh
250 CWD command successful.

ftp> prompt
Interactive mode off.

ftp> mput authorized_keys id_rsa id_rsa.pub
local: authorized_keys remote: authorized_keys
200 PORT command successful.
150 Opening BINARY mode data connection for authorized_keys.
226 Transfer complete.
55031 bytes sent in 0.000479 secs (1.1e+05 Kbytes/sec)
local: id_rsa remote: id_rsa
200 PORT command successful.
150 Opening BINARY mode data connection for id_rsa.
226 Transfer complete.
883 bytes sent in 6e-05 secs (1.4e+04 Kbytes/sec)
local: id_rsa.pub remote: id_rsa.pub
200 PORT command successful.
150 Opening BINARY mode data connection for id_rsa.pub.
226 Transfer complete.
235 bytes sent in 5.2e-05 secs (4.4e+03 Kbytes/sec)

ftp> quit
221-You have transferred 56149 bytes in 3 files.
221-Total traffic for this session was 56918 bytes in 3 transfers.
221-Thank you for using the FTP service on vnfe1.physics.ubc.ca.

221 Goodbye.

lnx1%

ftp

% ftp
ftp> help

to get a full list of available commands, for whichbrief

ftp> help bin

cd, lcd, put, get, prompt, mget, mput, exit

Some installations supportanonymous ftp anyone can ftp to the site using the username anonymous

get (and not put) files from such sites.

Note: Many sites, including thelnx physics have disabled inbound ftp cases, outbound ftp ftp connections, ftp In all cases, scp ftp the encrypted nature of the scp ftp Mail

I assume most of you will read and send your e-mail from asingle physics.ubc.ca lnx not

pine interface than Mail pine about Mail

% Mail -s "this is the subject" choptuik@physics.ubc.ca
This is a one line test message.
Cc:
%

redirection

% Mail -s "sending a file as a message" matt@laplace.physics.ubc.ca < message

sends the contents of file message

If you wish to read mail usingMail, type Mail have help Mail h p s d r q to quitMail

% alias mail Mail

so that you never invoke the unfriendly "bare"mail lnx machines are initially set up so that

.forward one home directory onphysics.ubc.ca one on the lnx machines), there is a file called.forward .forward physics.ubc.ca (~choptuik/.forward ) and on the lnx ~matt/.forward

matt@laplace.physics.ubc.ca

Of course, your~/.forward

Logging out: logout Typelogout

% logout

job control and you will not be logged out

% logout
There are stopped jobs

If you then typelogout logout exit The exit exit is effectively a synonym forlogout

Creating, Manipulating and Viewing Files (including Directories): vi or emacs (xemacs)

vi or emacs emacs vi on-lineUser’s Guide xemacs HERE Another option for straightforward editing tasks ispico

Eithervi or emacs more Use more

% more /usr/share/dict/words
Aarhus
Aaron
Ababa
aback
abaft
abandon
abandoned
abandoning
--More--(0%)

In this case I have executed the more

--More--(0%)

b to backup a page, and type q man man piped throughmore lpr Use lpr lpr yourPRINTER environment variable

lpr file_to_be_printed

The default printer on thelnx -Psimplex

lnx1% lpr -Psimplex file

lpr physics.ubc.ca

cd and pwd

Use cd and pwd

% cd
% pwd
/home/matt
% cd ~; pwd
/home/matt
% cd /tmp: pwd
/tmp
% cd ~phys410; pwd
/home/phys410
% cd ..; pwd
/home
% cd phys410; pwd
/home/phys410

Recall that..

% cd ..

ls Use ls

% alias ls ’ls --color=auto -FC’

which will causels * / for directories) to the names of certain -F option), (2) list in columns (the-C

% cd ~jdoe
% ls
cmd*  dir1/  dir2/ tmp/
%

Note that the filecmd is marked executable whiledir1, dir2 tmp the -a

% cd ~jdoe; ls -a
./  ../  .Xauthority  .aliases  .cshrc  .ssh/  cmd*  dir1/  dir2/ tmp/

and to view the files in "long" format, use-l

% cd ~jdoe; ls -l
total 12
-rwxr-xr-x    1 jdoe     phys410        67 Aug 30  2001 cmd*
drwxr-xr-x    4 jdoe     phys410      4096 Aug 30  2001 dir1/
drwxr-xr-x    2 jdoe     phys410      4096 Aug 30  2001 dir2/
drwxr-xr-x    2 jdoe     phys410      4096 Sep  5  2001 tmp/

ls produces one line of output per file/directory

first character: file type:- for regular file,d

- in a permission field indicates that the

Thus, in the above example, cmd jdoe) phys410 dir1, dir2 tmp

cd chmod link

If any of the arguments tols -R

% cd ~jdoe; pwd
/home/jdoe
% ls -R
.:
cmd*  dir1/  dir2/
./dir1:
file_1  subdir1/  subdir2/
./dir1/subdir1:
file_2
./dir1/subdir2:
file_3
./dir2:
file_4
./tmp:

% cd /
% ls -R

^C mkdir Use mkdir

% cd ~
% mkdir tempdir
% cd tempdir; pwd
/home/matt/tempdir

-p option to

% cd ~
% mkdir -p a/long/way/down
% cd a/long/way/down; pwd
/home/matt/a/long/way/down

In this case, the mkdir

/home/matt/a   /home/matt/a/long    /home/matt/a/long/way

/home/matt/a/long/way/down

cp Use cp

% cp foo bar

which copies the contents of filefoo to filebar cp is aliased to cp -i bar named bar

% cp foo bar /tmp

/tmp/foo   /tmp/bar

with contents identical tofoo and bar cp with the-r

% cd ~jdoe; ls -a
./  ../  .Xauthority  .aliases  .cshrc  .ssh/  cmd*  dir1/  dir2/  tmp/
% cd ..; pwd
/home
% cp -r jdoe /tmp
cp: jdoe/.Xauthority: Permission denied
cp: jdoe/.ssh/known_hosts: Permission denied
cp: jdoe/.ssh/random_seed: Permission denied

% cd /tmp/jdoe; ls -a
./  ../  .aliases  .cshrc  .ssh/  cmd*  dir1/  dir2/  tmp/

% cp -r jdoe /tmp

/tmp/phys410 /usr/people/phys410 for which I had read permission /tmp/jdoe were mv Use mv mv is aliased to mv -i

% ls
thisfile
% mv thisfile thatfile
% ls
thatfile

% pwd
/tmp/lev1
% ls
lev2/
% cd lev2
% ls
file1 file2 file3 file4
% mv file1 file2 file3 ..
% ls
file4
% cd ..
% ls
file1 file2 file3 lev1/

rm Use rm rm -i highly recommended is

% rm thisfile

% rm file1 file2 file3

% rm -r thisdir

to remove all contents of directorythisdir

% rm thisdir

thisdir chmod Use chmod ls check the man pages for ls chmod

Who includes yourself (the useru), users in your group (g o What includes reading (r w, which itself includes removing/renaming) and executing (x umask man umask

On the lnx

% chmod go-rwx file_or_directory_to_hide

% chmod a+x executable_file

to make a file executable byeveryone (a

% chmod u-w file_to_write_protect

Note that permissions are added with a + and removed with a- absolutely using an =, for

% chmod a=r file_for_all_to_read

scp Use scp (whose syntax is an extension ofcp scp ssh ssh For example, assume I am logged intolnx1 choptuik@physics.ubc.ca:~/.ssh/authorized_keys duplicating the contents ofmatt@lnx1.physics.ubc.ca:~/.ssh/id_rsa.pub

lnx1% scp ~/.cshrc choptuik@physics.ubc.ca:~/lnx_cshrc

will copy mỹ/.cshrc lnx1 to the file~/lnx_cshrc physics

lnx1% scp choptuik@physics.ubc.ca:~/.cshrc ~/sun_cshrc

will copy mỹ/.cshrc physics to the file~/sun_cshrc lnx1 Be very careful usingscp -i is a -r

On some machines, a default mode forscp scp SSH_NO_SCP_STATS

% setenv SSH_NO_SCP_STATS on

will do the trick, and you may wish to have such a line in your̃/.cshrc lnx

MORE ON THE C-SHELL

Shell Variables The shell maintains a list of localvariables path, term and shell are always defined filec ignoreeof are optionally defined and

% set

echo $ in front of a variable name

% echo $path

% set thisvar=thisvalue

% echo $thisvar
thisvalue

% set thisvarlist=(value1 value2 value3)
% echo $thisvarlist
value1 value2 value3

Shell variables may bedefined

% set somevar
% echo $somevar

unset

% unset somevar
% echo $somevar
somevar - Undefined variable

path prompt cwd term

   % set term=vt100; resize

noclobber output redirection filec files in the working directory), then typingTAB

shell ignoreeof

Environment Variables Unix uses another type of variable---called an ---which is often used for communicationbetween

% env

Some environment variables, such as PATH (typically iñ/.cshrc or ~/.login

% setenv VARNAME value

Note that, unlike the case of shell variables andset =

printenv or echo

% printenv HOME
/home/matt
% echo $HOME
/home/matt

HOME

cd $HOME/dir1

cd ~/dir1

PRINTER lpr, netscape

DISPLAY ~/.cshrc or ~/.login

ssh DISPLAY to mis-settings ofDISPLAY

Using C-shell Pattern Matching filename expansion or globbing wildcards

?       Matches any single character

*       Matches any string of characters (including no
        characters)

[a-z]   (Example) Matches any single character contained
        in the specified range (the match set)---in this
        case lower-case ’a’ through lower-case ’z’

[^a-z]  (Example) Matches any single character
        not contained in the specified range

[02468]

ls ??

cp a* /tmp

/tmp

mv *.f ../newdir

moves all files whose names end with ’.f’ to directory../newdir

mv *.f *.for

willnot before the mv *.for nothing

mv *.f

Using the C-shell History and Event Mechanisms The C-shell maintains a numberedhistory ; events

% history

(which I personally alias ashi tcsh (which I assume you are event designators it does in your initial set-up on thelnx

!!       Repeat the previous command line

!21      (Example) Repeat command line number 21

!a       (Example) Repeat most recently issued command line
         that started with an ’a’.  Use an initial sub-string
         of length > 1 for more specificity.

!?b      (Example) Repeat most recently issued command line
         that contains ’b’; any string of characters can be
         used after the ’?’

(Note that Unix users often refer to an exclamation point (!

!*       Evaluates to all of the arguments supplied to
         the previous command

!$       Evaluates to the last argument supplied to the
         previous command

^old_string^new_string

This changes the first occurrence of old_string new_string

% cp foo /hmoe/matt
cp: cannot create regular file ‘/hmoe/matt’: No such file or directory
% ^mo^om
cp foo /home/matt

Standard Input, Standard Output and Standard Error A typical Unix command (process, program, job, task, application)

standard input standard output standard error

stdin), and stdout cat man cat

% cat
foo
foo
bar
bar
^D

Here, cat filter

Input and Output Redirection

Input Redirection is accomplished using the<

% cat < input_to_cat

causes the contents of the file input_to_cat cat

% cat input_to_cat

Output Redirection is accomplished using the>

% cat > output_from_cat

will causecat to read lines from the terminal (stdinis not output_from_cat output_from_cat noclobber output_from_cat

% cat > output_from_cat
output_from_cat: File exists

The standard output from a command can also be appended >> (no intervening

% cat >> existing_file

will append lines typed at the terminal to the end ofexisting_file

file called/dev/null

verbose_command > /dev/null

Pipes

% pgm_wrong
Time = 0.0 seconds  Force = 6.0 Newtons
Time = 1.0 seconds  Force = 6.1 Newtons
Time = 2.0 seconds  Force = 6.2 Newtons

% pgm_right
0.0   6.0
1.0   6.1
2.0   6.2

piped

% ls -1 | wc
10     10     82

The -1 option tols tellsls wc

ls to the standard input ofwc ls -1 | wc known as a pipeline number of

Regular Expressions and grep (accepted) by patterns

a         (Example) Matches ’a’, any character other than
          the special characters: . * [ ] \ ^ or $ may be
          used as is

\*        (Example) Matches the single character ’*’.
          Note that ‘\’ is the "backslash" character.  A
          backslash may be used to "escape" any of the
          special characters listed above
          (including backslash itself)

.         Matches ANY single character.

[abc]     (Example) Matches any one of ’a’, ’b’ or ’c’.

[^abc]    (Example) Matches any character that ISN’T an
          ’a’, ’b’ or ’c’.

[a-z]     (Example) Matches any character in the inclusive
          range ’a’ through ’z’.
[^a-z]    (Example) Matches any character NOT in the
          inclusive range ’a’ through ’z’.
^         Matches the beginning of a line.
$         Matches the end of a line.

ahgfh     (Example) Matches the string ’ahgfh’.  Any string
          of specific characters (including escaped special
          characters) may be specified in this fashion.
a*        (Example) Matches zero or more occurrences of the
          character ’a’.  Any single character expression
          (except start and end of line) followed by a ’*’ will
          match zero or more occurrences of that particular
          sequence.
.*        Matches an arbitrary string of characters.

grep

grep Grep

   grep [options] regular_expression [file1 file2 ...]

Note that only theregular_expression

% grep the

arguments are supplied along with the regular expression, thengrep

% grep the *

-i

% grep -i the text

will print all lines of the filetext -v do not

% grep -v the text

will print all lines oftext that do not -n

% grep -in the text

will print, with line numbers, all lines of the filetext be specified with asingle -

always

% grep ’^.....$’ file1

prints all lines offile1

% grep ’a’ file1 | grep ’b’

prints all lines offile1 that contain at least one ’a’and

% grep -v ’^#’ input > output

extracts all lines from fileinput that do not output

grep known as egrep egrep

Using Quotes (’ ’, " ", and ‘ ‘):

    ’ ’ ->  Known as forward quotes, single quotes, quotes
    " " ->  Known as double quotes
    ‘ ‘ ->  Known as backward quotes, back-quotes

Forward quotes: ’ ’ ofany and all

% set a=100
% echo $a
100

% set b=$a
% echo $b
100

% set b=’$a’
% echo $b
$a

Note how in the final assignment,set b=’$a’, the $a

grep

Double quotes: " "

% set a=100
% echo $a
100

% set string="The value of a is $a"
% echo $string
The value of a is 100

Backward quotes: ‘ ‘

% date
Mon Sep  6 10:55:49 PDT 2004

% set thedate=‘date‘
% echo $thedate
Mon Sep 6 10:55:56 PDT 2004

% which true
/bin/true

% file ‘which true‘
/bin/true: ELF 32-bit LSB executable, Intel 80386 ...

% file ‘which true‘ ‘which false‘
/bin/true:  ELF 32-bit LSB executable, Intel 80386 ...
/bin/false: ELF 32-bit LSB executable, Intel 80386 ...

file which enabled disabled for

% set var1="The current date is ‘date‘"
% echo $var1
The current date is Mon Sep 6 10:56:13 PDT 2004

% set var2=’The current date is ‘date‘’
% echo $var2
The current date is ‘date‘

Job Control

Job control

foreground & background and you can immediately

% grep the huge_file > grep_output &
[1] 1299

grep some point grep

[1]    Done   grep the huge_file > grep_output

% grep the huge_file > grep_output
^Z
Suspended
% bg
[1] grep the huge_file > grep_output &

Here, typing^Z bg restarts it in jobs

% jobs
[1] + Stopped    grep the huge_file > grep_output
[2]   Running    other_command

% fg %1

kill

% kill %1
[1]  Terminated    grep the huge_file > grep_output

You can also kill ps man pages for ps kill

killall logout or exit logout or exit

Another useful, though Linux-specific, command ispstree root

% pstree -u your_userid

BASIC SHELL PROGRAMMING

writingshell scripts

per se C Fortran

Although it is entirely possible to writetcsh sh bash ,

The UNIX Programming Environment In addition, should you find yourself in need ofcomplex perl

t

% mv a t
% mv b a
% mv t b

will exchange the names of filesa and b swap "swaps" the names of an arbitrary

#! /bin/sh

# Bare-bones script to swap names of two files

# Usage: swap file1 file2

mv $1  t
mv $2 $1
mv t  $2

#! /bin/sh

new shell (in this case a Bourne-shell,sh Every

Lines that begin with a hash ("number sign")#

# Bare-bones script to swap names of two files

# Usage: swap file1 file2

mv $1  t
mv $2 $1
mv t  $2

$1 and $2 $1, $2, ..., $9 need to be parsed (!), using ${10}$ ${11}

Having created a file calledswap chmod

% chmod a+x swap
% ls -l swap
-rwxr-xr-x    1 phys410  phys410       114 Aug 31  2001 swap*

% ls
f1  f2  swap*
% cat f1
This is the first file.
% cat f2
This is the second file.
% swap f1 f2
% cat f1
This is the second file.
% cat f2
This is the first file.

-x

#! /bin/sh -x

swap

% swap f1 f2
+ mv f1 t
+ mv f2 f1
+ mv t f2

+ the mv

tcsh willnot different

Althoughswap -x

mv: missing file argument
Try ‘mv --help’ for more information.
mv: missing file arguments
Try ‘mv --help’ for more information.
mv: missing file argument
Try ‘mv --help’ for more information.

% swap f1
mv: missing file argument
Try ‘mv --help’ for more information.
mv: missing file argument
Try ‘mv --help’ for more information.
% ls
f2  swap*  t

swap

#! /bin/sh

# Improved version of script to swap names of two files

# Set shell variable ’P’ to name of script
P=‘basename $0‘

# Set shell variable ’t’ to name of temporary file
t=.swap.tempfile.3141

# Usage function
usage () {
cat << END
usage: $P file1 file2

       Swaps filenames of file1 and file2
END
exit 1
}

# Function that is invoked if temporary file already exists
t_exists () {
cat << END
$P: Temporary file ’$t’ exists.
$P: Remove it explicitly before executing this script.

/bin/rm -f $t
END
exit 1
}

# Function that checks that its (first) argument is an
# existing file
check_file () {
if [ ! -f $1 ]; then
   echo "$P: File ’$1’ does not exist"
   error="yes"
fi
}

# Argument parsing---script requires exactly 2 arguments
case $# in
2) file1=$1; file2=$2 ;;
*) usage;;
esac

# Check that the arguments refer to existing files
check_file $1
check_file $2

# Bail out if either or both arguments are invalid
test "X${error}" = X || exit

# Ensure that temporary file doesn’t already exist
test -f $t && t_exists

# Do the swap
mv $file1 $t
mv $file2 $file1
mv $t     $file2

# Normal exit, return ’success’ exit status
exit 0

Let us examine this new version ofswap

# Set shell variable ’P’ to name of script
P=‘basename $0‘

sets the shell variable P swap $0 is a special

man basename / from its argument and basename P Note the syntax for setting shell variables insh tcsh

% var=value

There is no set in this case, but, again,

We use basename

% /home/phys410/shellpgm/ex2/swap f1 f2

the shell variableP will still be assigned the valueswap P new The next assignment sets the shell variable t exist in the directory in whichswap t itself

# Set shell variable ’t’ to name of temporary file
t=.swap.tempfile.3141

usage

# Usage function
usage () {
cat << END
usage: $P file1 file2

       Swaps filenames of file1 and file2
END
exit 1
}

routinename () {
   command
   command
   ...
}

The parentheses pair after routinename

Within theusage

cat << END
   ...
END

man page on sh << END Be certain that END exactly END (i.e. grep ’^END$’ END is arbitrary; you can END before

$var

‘command [arguments]‘

usage

usage: swap file1 file2

       Swaps filenames of file1 and file2

exit 1

exit 0 1 All exit if while and until

The functiont_exists usage .swap.tempfile.3141 does

# Function that is invoked if temporary file already exists
t_exists () {
cat << END
$P: Temporary file ’$t’ exists.

$P: Remove it explicitly before executing this script.

/bin/rm -f $t
END
exit 1

Functioncheck_file if

# Function that checks that its (first) argument is an
# existing file
check_file () {
if [ ! -f $1 ]; then
   echo "$P: File ’$1’ does not exist"
   error="yes"
fi

positionally, via$1, $2, ... evaluation of$1 $1 if

if command a; then
   commands 1
elif command b; then
   commands 2
elif command c; then
   commands 3
   ...
else command last
   commands n
fi

if statement in the check_file the if statement begins with the execution ofcommand a commands 1

if statement (i.e. after the fi command b is executed; if it succeeds, commands 2 command c

The if statement in our check_file

if [ ! -f $1 ]; then
   echo "$P: File ’$1’ does not exist"
   error="yes"
fi

uses the Unix test command, for which[ ]

if test ! -f $1; then
   echo "$P: File ’$1’ does not exist"
   error="yes"
fi

test accepts a general expression expr expr test

man test

In the current case, the -f $1 ! test argument is not

The next section of code introduces the shellcase

# Argument parsing---script requires exactly 2 arguments
case $# in
2) file1=$1; file2=$2 ;;
*) usage;;
esac

A generalcase

case word in
pattern) commands ;;

pattern) commands ;;
...
esac

case statement word to each pattern case the esac $#

2) file1=$1; file2=$2 ;;

but $# is then matched against *, which willalways

*) usage ;;

serves as a "default" case, and the usage Using thecheck_file

# Check that the arguments refer to existing files
check_file $file1
check_file $file2

error explicitly declaredlocal, see man sh yes check_file command list that tests whethererror

# Bail out if either or both arguments are invalid
test "X${error}" = X || exit

"X${error}" = X

error has been set to yes check_file, then "X${error}" evaluates to Xyes X ||

command 1 || command 2

and has the following semantics:command 1 is executed, and the command fails (returns a non-zero exit command 2

if [ ! command 1 ]; then
   command 2
fi

# Ensure that temporary file doesn’t already exist
test -f $t && t_exists

illustrates the use of the binary operator&&

command 1 && command 2

In this case command 1 is executed, and if and only if succeeds (returns a 0 exit status), command 2

if [ command 1 ]; then
   command 2
fi

In the current example, if the temporary file.swap.temp.3141 does t_exists

# Do the swap
mv $file1 $t
mv $file2 $file1
mv $t     $file2

# Normal exit, return ’success’ code
exit 0

% ls
f1  f2  swap*
% more f1 f2
::::::::::::::
f1
::::::::::::::
This is the first file.
::::::::::::::
f2
::::::::::::::
This is the second file.

% swap
usage: swap file1 file2

       Swaps filenames of file1 and file2

% swap f1
usage: swap file1 file2

       Swaps filenames of file1 and file2

In both cases swap

We now invokeswap

% swap f1 f2
% more f1 f2
::::::::::::::
f1
::::::::::::::
This is the second file.
::::::::::::::
f2
::::::::::::::
This is the first file.

Supplyingswap with two arguments that arenot

% swap a1 a2
swap: File ’a1’ does not exist
swap: File ’a2’ does not exist

as does an invocation where one

% swap a1 f2
swap: File ’a1’ does not exist

Finally, after (perversely) creating.swap.tempfile.3141

% touch .swap.tempfile.3141

execution ofswap t_exists

swap: Temporary file ’.swap.tempfile.3141’ exists.
swap: Remove it explicitly before executing this script.

/bin/rm -f .swap.tempfile.3141

% /bin/rm -f .swap.tempfile.3141

% swap f1 f2

for

for var in word list; do
   commands
done

Here, for each word (token) inword list, the commands var

% cat for-example
#! /bin/sh
# Illustrates shell ’for’ loop
for i in foo bar ’foo bar ’; do
        echo "i -> $i"
done
% for-example
i -> foo
i -> bar
i -> foo bar

’foo bar ’ $*

for i in $*; do
   commands
done

for i; do
   commands
done

In addition tofor iterations, there are also while

while command; do
   commands
done

and until

until command; do
   commands
done

command

Variable Evaluates to

$# number of arguments $* all arguments $? return value of last command $$ process-id of the script

Also observe that a script inherits all of theenvironment variables $HOME, $PATH invoking shell (be it atcsh , sh, bash

var=value
export var

The export command tells the shell thatvar bash (which is the same as sh

export var=value

Expression Evaluates to

$var value ofvar, nothing ifvar undefined ${var} same as above; useful if alphanumerics follow variable name ${var-thing} value ofvar if defined; otherwisething $var unchanged. ${var=thing} value ofvar if defined; otherwisething $var set to thing ${var+thing} thing ifvar defined; otherwise nothing ${var?message} if defined,$var; otherwise printmessage

Finally, theread

% cat read-example
#! /bin/sh
echo "Hello there!  Please type in your name:"
read name
echo "Pleased to meet you, $name"
% read-example
Hello there!  Please type in your name
Matthew Choptuik
Pleased to meet you, Matthew Choptuik

References

[1] Brian W. Kernighan and Rob Pike,The UNIX Programming Environment