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1 Overview

UnixTM is an old andvenerableoperating systemthat has
alsomanagedto grow with thetimes.It currentlyrunsonal-
mostany kind of computer, from PChardware to big main-
framesandsupercomputers. Well worth learning, for any
computerscientist.

TheX Window Systemis agraphical userinterface(GUI)
that runson mostUnix machines. It hassomeniceadvan-
tagesover a Microsoft Windows or Apple MacintoshGUI,
primarily in beingableto run over networks. Again, this is
well worth learning. Indeed, a computer scientistwith any
breadthof knowledgewouldbeexpectedtounderstandUnix
andtheX Window System.(Thelatter is oftenabbreviated
to “X Windows” or evenjust “X.”)

Thereis too much about both of thesetopics for me to
do more thanscratchthe surface. My goal is just to give
you enough to get startedandbe ableto run a few simple
commands,write simpleprograms,andlearnmore.

2 Unix and Linux

Linux is anoperating systemthatwasintendedto (1) work
just likeUnix, and(2) runoninexpensiveIBM PChardware
(theIntel 80x86 family of chipsandthePCclones).It tech-
nically isn’t Unix because“Unix” is a trademarkedname,1

but youwon’t find any practical differences.In practice,the
word“Unix” isanumbrellatermthatcoversmany variations
on theUnix idea,including Linux.

BecauseLinux runs on PC hardware, it becomes a vi-
ablealternative to Windows NT, 95, 98 and2000. There
arealsoversionof Linux that run on Macintosh hardware,
soit becomesanalternative to theMacintoshoperatingsys-
tem,MacOS.However, theimpactof Linux hasbeenmuch
greaterin the server market than the desktopmarket, pri-
marily becauseof its speedand reliability: Linux servers
run24/7for monthswithout needing to berebooted.

�
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for resurrecting this documentthat I feared waslost forever.

1Unix is a trademarkof AT&T Bell Laboratories.

Linux is alsopartof theOpenSourcemovement,which
means different vendors and volunteer developers share
sourcecodeandbuild on eachother’s work. Thus,you can
buy Linux from many different companies,or even down-
loadit for free.In theLinux lab,Wellesley hasabout13PCs
runningLinux. WhatI describehererunson thosecomput-
ers,although almosteverythingrunsonany version of Unix.

3 Logging In

Whenyoucometo aLinux machine,say“Teddy,” therewill
bea login prompt, like this:

Red Hat Linux release 7.3 (Valhalla)
Teddy login:

You type your login name(typically the sameas your
First Classusername) andyour password. Peoplemaycall
this your “Puma” password, but in fact thesamepassword
works for all the machines. Your password doesn’t have
to be the sameasyour First Classpassword, andprobably
shouldn’t be.

Onceyou give your password, you’ ll get a simple text
interface(likeDOS,if youknow whatthatlooks like). This
is quickandeffectiveif youjustwantto doafew operations,
suchasprinting afile or sendingashortemail,but if youare
doing much work, you’ll want to start up the X Window
System.Issuethefollowing command:

startx

The X Window Systemwill start up, andyou’ ll have a
desktop that looks a little like an MS Windows desktop.
UnlikeWindows,however, differentwindow managershave
beendevelopedfor Linux. We useonecalledKDE (theK
DesktopEnvironment). It is recognizablebecausetherewill
bea big K in the lower left corner. This is an icon similar
to the“Start” buttonin MS Windows. You’ll alsoseesome
icons alongthebottom (which is calledthe“panel”). Using
theK menu, select“Utilities” and“terminal.” Equivalently,
you canclick on the panelicon that looks like a monitor
partlycoveredby aseashell.Bothof thesearewaysof start-
ing upa “shell.”
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4 Shell Commands

Back in the oldendays,whenyou loggedinto a computer,
there were no windows, and you typed commands to a
“commandline” andresultsweretypedbackto you (or put
into files). You still get that whenyou log in before you
startX Windows andwhenyou login remotelyusingTel-
net. Unix still bearsthat legacy, andthe placewhereyou
typecommandsis called“the shell.” (It’s calledtheshell in
contrast to “the kernel,” which is the coreof the operating
system;theshell is a command-line interfaceto thekernel.)
Nowadays,eachshellruns in awindow andyoucanhaveas
many shellwindows asyou like.

The shell prompts you for input and responds to your
commands. You can customizeyour prompt. Here at
Wellesley, we’ve definedit to be your usernameandhost
(machine name)andthe nameof the directory you are in.
If I’m loggedinto Teddy and I’m in my public_html
directory, my promptwould look like:

[anderson@teddy public_html]

In this document,however, I will pretendthattheprompt
is a percent sign.

Herearea few of theshellcommandsthatpeople useev-
eryday:

ls This prints a listing of all the files in a directory (called
“folders” in other operating systems). By default,
it lists the files in the current directory, but with a
command-line argument,it lists the files in the direc-
toriesnamedon thecommand line..

pwd Prints the completenameof the current working di-
rectory; in otherwords,whatthecurrentdirectory is.

mkdir Thiscreatesanew directory, containedin thecurrent
one.Thatis, thenew directoryis a sub-directory.

cd This changesyour current directory. In otherwords,it
moves you from one placeto another, like changing
your location.

cp Thiscopiesafile from oneplaceto another.

mv This moves a file from one placeto another (or one
nameto another). Youcanrename afile by usingmv.

rm This removes(deletes)a file. Warning: youcan’t getit
backagain!

rmdir This removes (deletes)a directory, but only if it’s
empty.

Now, let’s seethesein action. Seeif you understandwhat
is happening at eachstephere.Afterward, I’ ll goover them
andinterpret. Here’s asessionby WendyWellesley:

% ls
HelloWorld.class public_html
HelloWorld.java read-only
% pwd
/students/wwellesl
% cd public_html
% pwd
/students/wwellesl/public_html
% ls
% mkdir newdir
% ls
newdir
% cd newdir
% pwd
/students/wwellesl/public_html/newdir
% cd ..
% rmdir newdir
% cd
% pwd
/students/wwellesl
% ls -1a
.
..
.bash_profile
.bashrc
.emacs
HelloWorld.class
HelloWorld.java
.kde
.login
.profile
public_html
read-only
% cp .profile dot-profile
% ls
dot-profile public_html
HelloWorld.class read-only
HelloWorld.java
% mv dot-profile renamed-file
% ls
HelloWorld.class read-only
HelloWorld.java renamed-file
public_html
% rm renamed-file

The first ls shows that we have two things in our cur-
rentdirectory. Thepwd shows usthat thecurrentdirectory
is /students/wwellesl. It happens that public_
html is a directory within our current directory, sowe can
cd into it. Thepwd shows that thecd commandworked.
Thesecondls showsthattheprivate directory is empty.
We make a sub-directoryandusels to checkthat it exists.
We cancd to it, asthepwd confirms. TheUnix file struc-
tureis a tree,just like all computers,with thedirectoriesin
a pathseparated by slashes(Windows usesbackslashesand
MacOSusescolons).
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Thecd.. changesto thedirectory abovethecurrent one.
(The “..” is a specialnamefor the parentdirectory.) This
brings us backto our public_html first directory. The
lsnewdir shows thatls canbe followed by a directory
name, to list the contentsof that other directory. Since
newdir is empty(we just createdit, afterall), we canuse
rmdir to remove it.

Thebarecd commandchanges to theoriginal directory,
alsocalledthe“home” directory. Weconfirmthiswith pwd.
Wethendoanls-al anddiscoverthatthereareadditional,
invisible files in our homedirectory. The-a option to ls
meansto show all files. Usually, ls hidesany files whose
namebegins with a dot. The -1 option meansto give a
listing in onecolumn,which I did just for conveniencein
this document; in real life, -1 is rarelyused.However, -l
(theletter“l,” for a “long” listing) is oftenusedandgives a
lot moreinformationabout eachfile.

We canusecp to copy oneof thesefiles, usemv to re-
name(or move) thecopy to a new name, andfinally userm
to deletethecopy.

5 Creating/Editing Files

Having seenhow to rename andremove files, how do we
createthemin thefirst place?This is done with an“editor,”
whichis any programthatallowsyouto changethecontents
of a file. Oneof thetwo standardeditorsin Unix is Emacs.
(The other is vi.) I’ ve written a separatedocument intro-
ducing Emacs,soI will describeit evenmorebriefly here.

Therearequitea few waysto startEmacs,depending on
whateffectsyouwant. I’ ll just tell you two.

� If you’re physically at the machine,called using the
console, goto theK menu, goto theApplicationsmenu
(the top item) andselectEmacs.Thatstartsup a new
window running Emacs. You can use the mouse to
switchbackandforth betweenany shellwindows and
yourEmacswindow.

� If you’re loggedin remotelyvia ssh,andyou’re on a
Unix machine running X Windows,you canstartup a
new window running Emacsby typing its nameas a
command,followedby anampersand.

% emacs &

� If you’re loggedin remotely via telnet (ssh is better
thantelnetbecauseit’ssecure,but telnetis morewidely
available),soyouonly haveasingleshellandnodesk-
top, you canrun Emacsby typing its nameasa com-
mand:

% emacs

You canmove around usingthearrow keys,andyou can
type stuff into your file. You cansave the file with a par-
ticularnameusingthe“C-x C-w” command (holddown the

“control” key while typing“x” then“w”). Thisis whatother
programscall “Save As.” To just save a file you’re working
on,withoutspecifying aname,type“C-x C-s.” Youcanalso
accessthesecommandsvia the“Files” menu.

I highly recommendrunning theEmacstutorial. To start
the tutorial, type “C-h t,” which meansto hold down the
control key while typing “h,” thenreleasethe control key
andtypea“t.”

Note:a singleEmacscanedit any number of files,soun-
lessyou have a goodreasonto, it’s not necessaryto start
up multiple Emacsapplications, andit will just slow down
your machine unnecessarily. Instead, switch among differ-
entEmacsbuffers.

6 Compiling C Programs

There are two ways to compilea C program. There’s the
old-fashionedway, andthe spiffy new way (actually, both
areolderthanyou are). I’ ll explain both. For concreteness,
let’s assumeyou’reeditingafile calledfoo.c.

Theold-fashionedway is to switch to the shell window,
make sureyou’re in thedirectory thatcontainsfoo.c (use
cd if you’re not,andls to check),andrun theC compiler,
which is calledcc. Eitherof thefollowing will do it:

% cc foo.c -o foo
% make foo

Thefirst commandcompilesfoo.candputsthebinary (ex-
ecutable) file in foo. Note thatfoo is not thesamething
asfoo.c! Oneis your sourcecodeandthe otheris your
executablecode. If youmakeamistakeandaccidentallydo:

% cc -o foo.c foo

thecompilerwill destroy your sourcecode.So,becare-
ful!

Thesecondexample,makefoo, is just like thefirst, but
easierto remember andtype, andwon’t accidentallyover-
write yoursourcecode.Theprogramcalledmake attempts
to figureout how to runcc in orderto makefoo, which is
whatyouwanted.Highly recommended.

The new-fangled way to compile a C program is to ask
Emacsto run it for you. Typethefollowing in Emacs:“M-
x compile RET.” If you’ve run the tutorial, you know that
“M-x ” meansto hold down the “meta” key (usually“alt”)
andtypean “x,” thento type“compile” in the mini-buffer,
andfinally hit the “return” or “enter” key. If the “alt” key
doesn’t work, usethe“ESC” key.

Thatcommand will thenprompt you for thecompilation
command,whichdefaultsto somekind of “make.” Youcan
fill in therestof the“make” command,or replaceit with the
“cc” command.

Thereasonthis is cool is thatif thereareany compilation
errors,Emacswill bring youto thenext erroneousline when
you typeC-x‘: That’s “C-x” followed by an openquote
(not anapostrophe).
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7 Running Your Programs

Onceyou’vecompiledyour programandyouhavea binary
file calledfoo, you canrun it by switching to your shell
window andtyping:

% ./foo

The“./” is necessaryfor securityreasonsthatarehardto
explain.

8 Using Removable Disks

Usinga diskette(floppy disk) or a Zip disk on a Macintosh
or Windows machineis very easy. It’s a bit morecompli-
catedunderUnix, butnotenough tokeepyoufromdoing so.
You should keepa secondcopy of your programsandsuch
on a removabledisk, just in caseyou accidentally deletea
file. Everycomputerscientistwill tell youabout thetimehe
or sheinadvertently deleteda valuablefile or lost hours of
editingdueto anuntimelypoweroutage. Don’t let it happen
to you! Learnfrom oursadexperience! In short,makingdu-
plicatecopiesof your work will probably, atsomeunknown
point in thefuture,saveyou inordinategrief.

You don’t have to useremoveabledisksin orderto work
on your programusingdifferentcomputers. Thanksto the
wondersof NFS(theNetwork File System),all of yourfiles
liveonPuma,ourfile server, andyoucanlogin to any of the
Linux machinesandyourfiles will appearthere.Of course,
if youwantto takeyour work to your homeLinux computer
(remember, youcaninstallLinux onyourhomemachine), a
removeabledisk is helpful.

Oh, I’m sorry to say that I don’ t know how to mounta
Mac-formattedZip diskontoaLinux machine. So,thissec-
tion assumesPC-formatteddisks.

Thefirst issueis “mounting” thedisk. Yousee,with Win-
dows, the diskette is forced to be the A drive andthe Zip
disk is forcedto be,say, the D drive. On a Macintosh, the
disksappearonthedesktop.In Unix, they canbeaddedany-
wherein thefile system(they could evenbea sub-directory
of your homeaccount), but they usuallygo in a directory
called/mnt, which is short for “mount.” 2 So, you stick
your disk into theslot andissueoneof the following com-
mands:

% mount /mnt/zip
% mount /mnt/floppy

When your disk is mounted, the contents of thosetwo
directoriesareequatedwith yourdisk. So,youcanls those
directories,cd to them,cp andmv files to andfrom them.
You canevenmkdir andrmdir directories.In short,you

2SomeLinux machinesare configured so that they go in /, so they
aremountedas/zip or /floppy. My directionsarefor the Wellesley
machines.

cando anything to thedisksthatyou cando with your own
files anddirectories,usingthesamecommands.

Whenyou’re done, you canunmount the disksandpop
themout:

% umount /mnt/zip
% umount /mnt/floppy

9 Logging Out

Whenyou’re donewith a Linux machine,don’ t just walk
away. You mustlog out sothatotherscanusethemachine.
If you’re at theK desktop,thereis a menuitem in the“K”
menu for logging out,or you canusetheicon on thepanel.
The icon isn’t easyto describe,but if you put your mouse
over any icon, a balloonwill popup to give a text descrip-
tion, andyou canfind it easilyenough. If you’re loggedin
via telnet,youshouldusethelogout command:

% logout

If you’re at the console, logging out only brings you
to where you typed startx, so remember to give the
logout command there.

10 Learning More

To learnmoreabout a particularUnix command, the best
source is the online manual. For example, to learn more
about thels command, type:

% man ls

Warning: The “man” pages are referencematerial,not
tutorials or easyreading, which meansthey can get a lit-
tle dense sometimes,so skim themat first reading, andgo
backfor morewhenyou’ve swallowed that. Readingman
pagesis another skill that is well worth acquiring, because
softwarechanges,andevenexperiencedcomputerscientists
checkthemanpagesregularly.

To learnmoreabout Emacs,usethebuilt-in helpsystem.
Try “C-h i” to startupthe“info” pages,andthenlearnabout
that. Emacsis enormous,sodon’t try to learntoo muchat
once. Startwith thebasics,thengradually addnew things.

A websearchwill turn up tutorialsfor Unix andEmacs.
Also, therearecopiesof The Linux User’s Guide, by Larry
Greenfield, scatteredaboutthe lab. It’s well worth dipping
into asneeded, though it’s a bit thick to sit andreadall at
once. I recommendchapters 1, 4, 6, and8 to start.

If youthinkof any important informationoradviceto add
to this primer, pleaselet meknow.
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