Unix Tutorial

Chapter 1 Unix Command Summary

Seethe Unix tutorid for aleisurdy, sdf-paced introduction on how to use the commands
listed below. For more documentation on a command, consult a good book, or use the
man pages. For example, for more information on gr ep, use the command man gr ep.

Contents

cat --- for creating and displaying short files
chmod --- change permissions

cd --- change directory

cp --- for copying files

date --- display date

echo --- echo argument

ftp --- connect to aremote machine to download or upload files
arep --- search file

head --- digolay firg part of file

Is--- see what filesyou have

|pr --- standard print command (see also print )
more --- useto read files

mkdir --- create directory

mv --- for moving and renaming files

ncftp --- especidly good for downloading files via anonymous ftp.
print --- custom print command (see dso Ipr)
pwd --- find out whet directory you arein
rm--- remove afile

rmdir --- remove directory

rsh --- remote shell

setenv --- set an environment variable

sort --- sort file

tal --- digplay last part of file

tar --- create an archive, add or extract files
telnet --- log in to another machine

WC --- count characters, words, lines

cat

Thisis one of the mogt flexible Unix commands. We can use to create, view and
concatenate files. For our first example we create a three-item English Spanish dictionary
inafilecdled "dict.



% cat >di ct
red rojo
green verde
bl ue azul

<control - D>

%

<control-D> stands for "hold the control key down, then tap 'd™. The symboal > telsthe
computer that what istyped isto be puti nt o thefiledi ct . Toview afileweusecat ina
different way:

% cat dict
red rojo
green verde
bl ue azu

%

If we wish to add text to an exiging filewe do this:

% cat >>di ct
whi t e bl anco
bl ack negro
<control - D>

%

Now suppose that we have another filet np that looks likethis:

% cat tnp
cat gato
dog perro
%
Thenwecanjoin di ct andt np likethis
% cat dict tnp >dict2

We could check the number of linesin the new filelike this

%we -1 dict2
8

The command wc counts things --- the number of characters, words, and linein afile.

chmod

This command is used to change the permissions of afile or directory. For example to
make afileessay. 001 readable by everyone, we do this.

% chmod a+r essay. 001

To make afile eg., ashdl script mycommand executable, we do this



% chnmod +x mycomand
Now we can run myconmand as acommand.

To check the permissons of afile, usel s -1 . For moreinformation on chnod, USe man
chnod.

cd

Use cd to change directory. Use pwd to see what directory you arein.

% cd english
% pwd
% /u/ mal/jerenyl/english
% 1s
novel poens
% cd novel
% pwd
% / u/ ma/j ereny/english/ novel
%ls
chl ch2 ch3 journal scrapbook
% cd ..
% pwd
% /u/ ma/jereny/english
% cd poens
% cd
% /u/ mal/j ereny

Jeremy began in his home directory, then went to his english subdirectory. He listed this
directory usng Is, found that it contained two entries, both of which happen to be
diretories. He cd'd to the diretory novel , and found that he had gotten only asfar as
chapter 3in hiswriting. Then he used cd .. to jump back onelevd. If had wanted to jump
back onelevd, then go to poens he could have said cd ../poems. Findly he used cd with
no argument to jump back to his home directory.

cp

Use cp to copy filesor directories.
% cp foo foo.2

This makes a copy of thefile foo.
% cp ~/ poens/jabber .

This copies thefile jabber in the directory poems to the current directory. The symbol ".
gtands for the current directory. The symbol "~" stands for the home directory.




date

Use this command to check the date and time.
% dat e
Fri Jan 6 08:52:42 MST 1995

echo

Theecho command echoesits arguments. Here are some examples:

% echo this
this
% echo $EDI TOR
/usr/local/bin/emcs
% echo $PRI NTER
b129l abl

Thingslike PRI NTER are so-cdled environment variables. This one stores the name of the
default printer --- the one that print jobs will go to unless you take some action to change
things. The dollar sign before an environment variable is needed to get the value in the
vaigble Try the following to verify this

% echo PRI NTER
PRI NTER

ftp
Usef t p to connect to aremote machine, then upload or download files. See dso: ncft p

Example 1: WEIl connect to the machinef ubar . net , then change director to nyst uf f ,
then download thefile homewor k11:

% ftp solitude
Connected to fubar.net.
220 fubar.net FTP server (Version wu-2.4(11) Mn Apr 18 17:26: 33
MDT 1994) ready.
Name (solitude:carlson): jereny
331 Password required for jereny.
Passwor d:
230 User jereny |ogged in
ftp> cd nystuff
250 CWD command successf ul
ftp> get homeworkill
ftp> quit

Example 2: WEIl connect to the machinef ubar . net , then change director to nyst uf f ,
then upload thefilecol | ect ed-l etters:



% ftp solitude
Connected to fubar. net.

220 fubar.net FTP server (Version wu-2.4(11) Mon Apr 18 17:26: 33

MDT 1994) ready.

Name (solitude:carlson): jereny
331 Password required for jereny.

Passwor d:
230 User jereny |ogged in.

ftp> cd nystuff
250 CWD conmand successf ul

ftp> put collected-letters

ftp> quit

The ftp program sendsfilesin ascii (text) format unless you specify binary mode:

ftp> binary
ftp> put foo
ftp> asci
ftp> get bar
Thefilef oo wastrandferred in binary mode, the filebar was transferred in ascii mode.

grep

Use this command to search for information in afile or files. For example, suppose that
we have afiledi ct whose contents are

red rojo

green verde

bl ue azu

whi te bl anco

bl ack negro

Then we can look up itemsin our filelike this;

% grep red dict
red rojo

% grep bl anco dict
white bl anco

% grep brown dict

%

Notice that no output was returned by gr ep br own. Thisis because "brown" isnot in our

dictionary file.

Grep can aso be combined with other commands. For example, if one had afile of phone

numbers named "ph", one entry per line, then the following command would give an
aphabeticd ligt of dl persons whose name contains the string "Fred”.

% grep Fred ph | sort
Al pha, Fred: 333-6565
Beta, Freddie: 656-0099
Frederi ckson, Ml ly: 444-0981
Gamma, Fred-Ceorge: 111-7676



Zeta, Frederick: 431-0987
The symbol "[* iscdled "pipe.” It pipes the output of the grep command into the input of
the sort command.

For more information on gr ep, consult

% man grep

head

Use this command to look at the head of afile. For example,

% head essay. 001

diglaysthefirg 10 lines of thefileessay. 001 To see a specific number of lines, do this

% head -20 essay. 001
This diplays the first 20 lines of thefile.

Is

Use s to see what files you have. Y our files are kept in something caled adirectory.

%ls
f oo letter2
f oobar letter3

letterl mapl e- assi gnment 1
%

Note that you have six files. There are some useful variants of the Is command:

%ls | *
letterl letter2 letter3
%

Note what happened: dl the files whose name begins with "I are listed. The agterisk (*)
isthe" wildcard" character. It metches any string.

lpr

Thisisthe sandard Unix command for printing afile. It gands for the ancient "line
printer." See

% man | pr



for information on how it works. See print for information on our locd intdligent print
command.

mkdir

Use this command to create a directory.
% nkdi r essays

To get "into" this directory, do
% cd essays

Toseewhat filesarein essays, dothis
%ls

There shouldn't be any files there yet, Snce you just made it. To createfiles, see cat or
emacs.

more
More is a command used to read text files. For example, we could do this
% nor e poens

The effect of thisto let you read the file "poems ™. It probably will not fit in one screen,
S0 you need to know how to "turn pages'. Here are the basic commands:

g --- quit more

spacebar --- read next page
return key --- read next line
b --- go back one page

For sill more information, use the command man more.

mv

Use this command to change the name of file and directories.

% nmv foo foobar

Thefile that was named f oo iS now named f oobar




ncftp
Usencf t p for anonymous ftp --- that means you don't have to have a password.

% ncftp ftp.fubar. net
Connected to ftp.fubar. net
> get jokes.txt

Thefilej okes. t xt isdownloaded from the machinef t p. f ubar . net .

print

Thisisamoderatdy intdligent print command.
% print foo
% print notes.ps
% print manuscript. dvi

In each case pri nt doesthe right thing, regardiess of whether the fileis atext file (like
f oo ), apodcript file (likenot es. ps, or advi file (likemanuscri pt . dvi . In these
examplesthefile is printed on the default printer. To see what thisis, do

% print
and read the message displayed. To print on a specific printer, do this:
% print foo jwb321
% print notes.ps jwbh321
% print manuscript.dvi jwb321
To change the default printer, do this
% set env PRI NTER j wb321

pwd

Use this command to find out what directory you are working in.
% pwd
/ul maljereny
% cd homewor k
% pwd
/u/ ma/j ereny/ homewor k
% 1s
assign-1 assign-2 assign-3
% cd
% pwd
/ul maljereny
%

Jeremy began by working in his "home" directory. Then he cd 'd into his homework
subdirectory. Cd means™ change directory”. He used pwd to check to make sure he was



in the right place, then used Is to seeif dl his homework files were there. (They were).
Then he cd'd back to his home directory.

rm

Use rm to remove files from your directory.
% rm f oo
renmove foo? vy
Y%rmletter*
renove letterl? vy
renove letter2? vy
renove |letter3? n
%

Thefirst command removed a single file. The second command was intended to remove
al files beginning with the string "letter.” However, our user (Jeremy?) decided not to
remove letter3.

rmndir

Use this command to remove a directory. For example, to remove a directory caled
"essays', dothis

% rndir essays

A directory must be empty before it can be removed. To empty a directory, use rm.

rsh

Use this command if you want to work on a computer different from the one you are
currently working on. One reason to do thisis that the remote machine might be fagter.
For example, the command

% rsh solitude

connects you to the machine sol i t ude. Thisisone of our public workstations and is
farly fed.

Seedso: tenet




setenv

% echo $PRI NTER

| abprinter
% set env PRINTER nyprinter
% echo $PRI NTER

nyprinter

sort

Use this commmand to sort afile. For example, suppose we have afiledi ct with

contents
red rojo
green verde
bl ue azul
whi te bl anco
bl ack negro
Then we can do this.
% sort dict
bl ack negro
bl ue azul
green verde
red rojo
whi te bl anco
Here the output of sort went to the screen. To store the output in file we do this:
% sort dict >dict.sorted

Y ou can check the contents of thefiledi ct . sort ed usng cat , more, or emacs.

tail
Use this command to look at thetail of afile. For example,
% head essay. 001

dislaysthelagt 10 lines of thefileessay. 001 To see a gpecific number of lines, do this

% head -20 essay. 001
Thisdigplaysthe last 20 lines of thefile.

tar

Use create compressed archives of directories and files, and aso to extract directories and
filesfrom an archive. Example:

%tar -tvzf foo.tar.gz



displays the file names in the compressed archivef oo. t ar . gz while

%tar -xvzf foo.tar.gz
extractsthefiles.

telnet

Use this command to log in to another machine from the machine you are currently
working on. For example, to log in to the machine "solitude”, do this:

% tel net solitude

Seedso: rsh.

wcC

Use this command to count the number of characters, words, and linesin afile. Suppose,
for example, that we have afiledi ct with contents

red rojo
green verde
bl ue azul
whi te bl anco
bl ack negro
Then we can do this

% we di ct

5 10 56 tnp

Thisshowsthat di ct has 5 lines, 10 words, and 56 characters.

The word count command has severd options, asillustrated below:

%we -1 dict
5 tnp

% we -w dict
10 tnp

% wc -c dict
56 tnmp

The god of these lessonsisto learn to "speak Unix", the language in which we shall
command our servant.

Let us begin with asmple command: we want the computer to tell us today's date. Here
ishowtodoit:



% dat e
Fri Mar 25 09:24: 30 MST 1994

Wasn't that easy? Note that your commands --- what you tell the computer to do --- are
displayed in bold. What the computer repliesisdisplayed | i ke t hi s. Note also that you
didnttype" %": that isthe prompt that the computer types. It doesthiswhen it is
listening for your next command. (Prompts can be different from™ %")

Try the "date" command now.

Here are some more commands to try, with samples of how the computer might respond.

% whoam
j eremy

whoami digplays the login name of the current user, who (for the purpose of these
lessons) is"jeremy. " Try this now. The computer should respond with your login name.

% echo This is a test
This is a test.

echo does judt that: it tells the computer to retypethe string "Thisisatest”. Hereis
another use of echo:

% echo $PRI NTER
b129l abl

Thistime echo tellsuswhat is sored in the PRINTER variable --- the name of the printer
the computer will useif you print something. Capitaization is important in Unix, o be
aureto say "PRINTER", not " printer” or "Printer”. The dollar Sgn in front of the variable
name is aso important. Note what happens if we forget to useit:

% echo PRI NTER
PRI NTER

Try all the examples above. Also: know where your printer is!
Thisis as good atime as any to introduce a little computer jargon. The words of the

gring "Thisisates" are argumentsto the command echo. The results of acommand
depend on what the arguments are.

Chapter 2 Files

Your homedirectory



Computers gore information in things caled files. A fileislike asheet of paper (maybe a
very long one) with something written on it. Files are sored in things caled directories.
We are now going to learn how make, use, and manage files and directories. We will
begin by figuring out what our home directory is.

% cd

% pwd
lulcljereny
% echo $HOVE
lulcljereny

The cd command ( ¢ hange d irectory) used with no arguments takes us from wherever
we might be to our home directory. The pwd ( p rint working d irectory) telsin which
directory we find oursalves for the moment. Inthe case at hand itis/ u/ c/ j er emy. Don't
be concerned for the moment about the/ u/ ¢/ part. Itisapath, but thet isirrdevant for
now. Note that echo $HOM E has exactly the same effect as pwd.

Exer cise: Figure out what your home directory is.

Creating short files

Now let us create a short file. For this we use the cat command. Follow the example
below carefully:

% cat >di ct

red: rojo
yellow. amarillo
bl ack: negro

whi te: blanco

bl ue: azul

green: verde
<control -d>

%

By <control-d> we mean: hold the control key down; whileit is down press"d". We
have just used cat to create a short English- Spanish dictionary. This dictionary residesin
thefiledi ct . Wetold cat to put what wetypedin di ct usng the “inta" symboal,
namdy > . Totdl cat that we were done typing we typed control-d ("d" for "don€"). To
check that the dictionary is redlly there and that it was correctly entered we do this:

% 1s

di ct

% cat di ct

red: rojo
yellow. amarillo
bl ack: negro
white: blanco

bl ue: azul

green: verde



%

Thels command | ig s thefilesin the current directory. For the moment there is only one,
namdy di ct . The command cat showsuswhat isin di ct .

Printing files

Now that we know how to make small files and view them, let's learn how to print them.
Herée's how:

% print dict
Printing dict2 (text) on jwbh129l abl

%

Print isnot a standard Unix command. For this see [pr. The print command will try to
figure out what kind of file you are trying to print and use the method it deerms best. For
more information on what it does, type the command with no arguments:

% print
. displays info on print ...
%

If you need aligt of printers, use print -l. The "-I" isan option for the print command.
Many Unix commands have options.

Note for those who need it: The print command understands dvi and posicript (ps) files.
For example, print foo.dvi correctly prints foo.dvi, and print bar.ps correctly printsthe
postscript file bar.ps. If you need to force afile to be printed as text use print -t, e.g.,
print -t werdfile.

Examining files

Unix has some useful commands for examining files, eg., counting the number of words,
seeing whether a particular word isin the file, sorting the file, etc. We will learn about a
few of these commands now:

% we dict

6 12 78
% grep white dict
whi te: bl anco

% sort dict

bl ack: negro

bl ue: azul



green: verde
red: rojo

white: blanco
yellow. amarillo
%

Thewc command ¢ ounts w ords (and more). In the case at hand it tells usthat di ct
contains 6 lines, 12 words, and 78 characters ("letters"). The gr ep command looks for
the word white in thefiledict and displays the lines in which thisword appears. It gives
us away to search through files. The sort command does just what it says.

Before going on, let's see how to save a copy of our sorted dictionary. Well put in afile
cdled di ct 2.

% sort dict >dict2
%1s

dict dict2

% cat dict2

bl ack: negro

bl ue: azul

green: verde
red: rojo

white: blanco
yellow. amarillo
%

Notice once again the use of the "into" symbol ">". In our exampleit hed the effect of
directing the output of the sort command from the screen to the file di ct 2. Just to be sure
that everything went according to plan, we used Is to be sure that di ct 2 was there, and
we used cat dict2 to be sure that it contained what we thought it should.

Timeout: after working through the last example, stand up and stretch. Then congrutalate
yourself for having made so much progress learning Unix.

Getting rid of files

Asyou continue to work you will creste more and morefiles. Eventudly you will want to

et rid of some of them. For this we use the rm command (for r e m ove):
% 1s
dict dict2
% rmdict2
rm remove dict2? y
%1s
di ct
%

Chapter 3 Creating and using directories



After working on your unix system for awhile you will accumulate many files. Just like
an unorganized desk, this crestesamessin which it is hard to work. The solution isto
create directoriesin which to sore rdlated items. A directory islike afile folder which
contains related documents (your files). As an example, suppose that when you list your
filesyou seethis

% 1s

fredl fred2 fred3 chl ch2 ch3 foo.c bar.c

%
Thisisredly not badly organized: the files fredl, etc. are lettersto fred, the files chl, etc.
chapters of abook, and foo.c, bar.c are C programs. Nonetheless, we decide that it istime
to get organized, with one directory per project.

The‘mdkir’ command.

We cregte anew directory using the mkdir command ( m ake d irectory).

% nkdir letters
%1 s
fredl fred2 fred3 chl ch2 ch3 foo.c bar.c letters

Noticethat thedirectory | et t er s showsup in thelisting. If you are not sure what isafile
and what isadirectory, try this

%ls -F
fredl fred2 fred3 chl ch2 ch3 foo.c bar.c letters/

Noticethat | et t er s isdisplayed somewhat differently.

The‘'mv' command

Now we move the letters into the directory letters using the mv command (mo v e).

% nv fredl fred2 fred3 letters
%ls
chl ch2 ch3 foo.c bar.c letters
If wewant to check that | et t er s redly containsthefilesit should, we do this
%ls letters
fredl fred2 fred3

Thereis, by theway, auseful shortcut:

% nmv fred* letters

Here the character * matches any sequence of characters, including the null string. Thus
filessnamedfred, fred101, and f r eddy would dl bemoved intol etters.




Paths

You can ded directly with filesin adirectory like this.
% cat letters/fredl

This command displays the contents of thefilef red1 , whichisin the directory
| ett er s. Here are some other ways of doing the same thing:

% cat letters/fredl

% nore letters/fredl

% emacs |letters/fredl
We could even do this,

%cat |*f*1

Changing directories with ‘cd’

Sometimes it is better to work insgdethe directory | et t er s. To do it we usethecd
command ( ch hange d irectory).

%cd letters
%1 s
fredl fred2 fred3

The |etters are there, as they chould be. To go back to our home directory we do this

% cd

We check that our home directory contains what it should.
%ls
chl ch2 ch3 foo.c bar.c letters

Now we make directories for the other files and move them into the right places:

% nmkdi r book; nv ch* book

% nmkdir cprogs; nv *.c cprogs
%ls -F

book/ cprogs/ letters/

% |'s book

chl ch2 ch3

%

Wherearewe?

Sometimes in moving from one directory to another we lose track of wherewe are. To
find out what the current directory is, use the piwd command ( p rint working d irectory).

% pwd

j eremy
% cd book



% pwd
j eremny/ book
%

Removing directories

To remove adirectory wefirst remove dl thefilein it, then remove the directory with
rmdir (r emoved irectory).

% pwd

j eremy

%cd letters

% pwd
jereny/letters
%rm*

%cd ..

%rndir letters

The command rm * removes dl filesin the current directory. The command cd ..

changes the current directory to the parent of the current one. In this casg, it changes us
fromjereny/letterstojereny .Rememberthatjereny/lettersisapath,asis
jereny/letters/fredl. Thelater isthe path which starts with Jeremy's home directory
and endswith thefilef r ed1.




