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1 Overview

Unix™ is an old and vererableopeating systemthat has
alsomanaedto grow with thetimes. It currentlyrunsonal-
mostary kind of computer, from PC hardware to big main-
framesand superomputes. Well worth learning for ary
computerscientist.

TheX Window Systemis agraphcal userinterface(GUI)
thatrunson mostUnix machires. It hassomenice adven-
tagesover a Microsoft Windows or Apple Macintash GUI,
primaily in beingableto run over networks. Again, thisis
well worth learnirg. Indeed a compuer scientistwith any
breadh of knowledgewouldbeexpectedo undestandUnix
andthe X Window System.(Thelatteris oftenabbreiated
to “X Windows” or evenjust“X.")

Thereis too mud abou both of thesetopicsfor me to
do morethanscratchthe surface. My goalis just to give
you enoudp to get startedandbe ableto run a few simple
commands,write simpleprograms,andlearnmore.

2 Unix and Linux

Linux is anoperatig systemthatwasintendedto (1) work
justlike Unix, and(2) runoninexpensie IBM PChardware
(thelntel 80x86 family of chipsandthe PC clores). It tech-
nically isn't Unix becauséUnix” is a trademaked name?!
but youwon't find ary pradical differenceslin practice the
word“Unix” isanumbellatermthatcovers mary variatiors
ontheUnix idea,includng Linux.

Becauselinux runs on PC hardvare, it becones a vi-
able alternatve to Windows NT, 95, 98 and 200Q There
arealsoversionof Linux thatrun on Macintcsh hardvare,
soit beconesanalternatve to the Macintoshopeatingsys-
tem,MacOS.However, theimpactof Linux hasbeenmuch
greaterin the sener market than the desktopmarket, pri-
marily becauseof its speedandreliability: Linux seners
run 24/7for monthswithout needirg to bereboded.

*Thanksto LeeAnnTzengfor helpful commentsandto AgnesAmpadu
for resurreting this documentthat| feared waslostforever.

1Unix is atrademarkof AT&T Bell Laborabries.

Linux is alsopartof the OpenSourcemovement,which
mears differert vendrs and volunteer developers share
souce codeandbuild on eachothers work. Thus,youcan
buy Linux from mary differentcompanies,or even down-
loadit for free.In theLinux lab, Wellesley hasaboutl3PCs
ruming Linux. Whatl describehererunsonthosecompu-
ers,althoudn almosteverything runs onary versia of Unix.

3 LogginglIn

Whenyoucometo aLinux machne,say“Teddy’ therewill
bealogin prompt, like this:

Red Hat Linux release 7.3 (Val hall a)
Teddy | ogi n:

You type your login name(typicdly the sameas your
First Classusernam) andyour passverd. Peoplemay call
this your “Puma” passverd, but in factthe samepassverd
works for all the machines. Your passwverd doesnt have
to be the sameasyour First Classpassverd, and probably
shoudn'’t be.

Onceyou give your passverd, you'll get a simple text
interface(like DOS, if youknow whatthatlooks like). This
is quickandeffediveif youjustwantto doafew operatims,
suchasprinting afile or sendingashortemail,butif youare
doing muchwork, you'll want to startup the X Window
System.ssuethefollowing command:

startx

The X Windowv Systemwill startup, andyoull have a
deskt that looks a little like an MS Windows desktop
Unlike Windows, however, differentwindowv manaershave
beendevelgpedfor Linux. We useonecalledKDE (the K
DesktopEnvironmen). It is recanizablebecagetherewill
be a big K in the lower left corner This is anicon similar
to the“Start” buttonin MS Windows. You'll alsoseesome
icons alongthe bottan (whichis calledthe“panel”). Using
theK meny select‘Utilities” and“terminal’ Equialently,
you canclick on the panelicon that looks like a monita
partly coveredby a seashellBoth of thesearewaysof start-
ingupa“shell”



4 Shell Commands

Backin the oldendays,whenyou loggedinto a compuer,

there were no windows, and you typed commauls to a
“commandline” andresultsweretypedbackto you (or put
into files). You still getthatwhenyou log in befae you
start X Windows and whenyou login remotelyusing Tel-
net. Unix still bearsthat legacy, andthe placewhereyou
type commandsis called“the shell” (It's calledthe shellin

contrast to “the kernel, which is the core of the opeating
systemtheshellis acommau-line interfaceto thekernel.)
Nowadays, eachshellruns in awindow andyou canhave as
mary shellwindows asyoulike.

The shell prompts you for input and respomls to your
commads. You can customizeyour pronpt. Here at
Welleslg, we've definedit to be your usernameand host
(machne name)andthe nameof the directoly you arein.
If I'm loggedinto Tedd; andI’'m in my publ i c_ht m
director, my promptwouldlook like:

[ ander son@ eddy public_htm]

In this document,however, | will pretendthatthe prompt
is apercent sign.

Hereareafew of theshellcommanlsthatpele useev-
eryday:

Is This prints a listing of all thefiles in a directay (called
“folders” in other opesting systems). By default,
it lists the files in the current directoy, but with a
command-line agument, it lists the files in the direc-
toriesnamedonthecommau line..

pwd Printsthe completenameof the currert working di-
rectory in otherwords, whatthe currentdiredory is.

mkdir Thiscreategnew directay, contairedin thecurrer
one.Thatis, thenew directoryis a sub-drectory

cd This changsyour currert directoy. In otherwords, it
moves you from one placeto anothe, like changng
yourlocation

cp Thiscopiesafile from oneplaceto another

mv This moves a file from one placeto anotter (or one
nameto anotter). You canrenane afile by usingnv.

rm Thisremoves(deletesk file. Warning: you cant getit
backagan!

rmdir This removes (deletes)a director, but only if it's
empty

Now, let's seethesein action. Seeif you undestandwhat
is happeing at eachstephere.Afterward I'll go overthem
andinterpret. Heres asessiorby WendyWellesley:

%Ils

Hel | oWorl d. cl ass
Hel  oWrl d.java

% pwd

/ st udent s/ wnel | esl
% cd public_htm
% pwd

/ student s/ wel | esl / public_htm
%ls

% nkdir
%Is
newdi r
% cd newdir

% pwd

/ student s/ wnel | esl / public_htm /newdir
%cd ..

%rndir newdir

% cd

% pwd

/ st udent s/ wnel | esl

%ls -1la

public_htn
read-only

newdi r

.bash_profile

. bashrc

. emacs

Hel | oWrl d. cl ass

Hel | oWorl d. j ava

. kde

.login

.profile

public_htm

read-only

%cp .profile dot-profile
%ls
dot-profile

Hel | oWorl d. cl ass
Hel | oWorl d. j ava
% nv dot-profile renaned-file
%ls

Hel | oWorl d. cl ass
Hel  oWrl d. j ava
public_htm
%rmrenanmed-file

public_htm
read-only

read-only
renaned-file

Thefirst | s shavs that we have two thingsin our cur
rentdirectoy. Thepwd showvs usthatthe currentdirectory
is / student s/ wnel | esl . It hapgnsthatpublic_
ht M is adirectay within our curren directay, sowe can
cd intoit. Thepwd shaws thatthe cd commandworked
Thesecond s shavsthatthepr i vat e directoy is empty
We make a sub-drectoryandusel s to checkthatit exists.
We cancd to it, asthe pwd confirms. The Unix file struc-
tureis atree,justlike all computers,with thediredoriesin
apathseparate by slashegWindows usesbackslasheand
MacOSusescolors).



Thecd. . changstothedirectoly abosethecurren one.
(The“..” is a specialnamefor the parentdirectay.) This
brings us backto our publ i c_ht ml first directoy. The
| snewdi r shavsthatl s canbe followed by a directay
name,to list the contentsof that other directory Since
newdi r is empty(we just createdt, afterall), we canuse
rmdi r toremoveit.

Thebarecd commandchangs to the original directory
alsocalledthe“home” directol. We confirmthiswith pwd.
Wethendoanl s- al anddiscoverthatthereareadditianal,
invisible files in our homedirectoy. The- a optionto | s
meansto shav all files. Usually, | s hidesary files whose
namebegins with a dot. The - 1 option meansto give a
listing in one column,which | did just for corveniencein
this docunent; in reallife, - 1 is rarelyused.However, - |
(theletter”l,” for a“long” listing) is oftenusedandgives a
lot moreinformationabaut eachfile.

We canusecp to copy oneof thesefiles, usenv to re-
name(or move) thecopy to anew name andfinally user m
to deletethe copy.

5 Creating/Editing Files

Having seenhow to renane and remove files, how do we
createthemin thefirst place?This is dore with an“editor,”
whichis ary progamthatallows youto changeheconterts
of afile. Oneof thetwo standardeditorsin Unix is Emacs.
(The otheris vi .) I've written a separatelocumentintro-
ducirg Emacssol will describat evenmorebriefly here.
Therearequite a few waysto startEmacsdepenthg on
whateffectsyouwant. I’ ll justtell youtwo.

o If you're physically at the machine,called using the
console, goto theK meny goto theApplicationsmenu
(thetop item) andselectEmacs. That startsup a new
window runring Emacs. You can use the mouwse to
switch backandforth betweenary shellwindows and
your Emacswindow.

o If you're loggedin remotelyvia ssh,andyoure on a
Unix machire runring X Windows, you canstartup a
new window runring Emacsby typing its nameasa
command, followedby anampesand.

% enacs &

o If youre loggedin remdely via telnet (sshis better
thantelnetbecausé’s securebut telnetis morewidely
available),soyouonly have asingleshellandno desk-
top, you canrun Emacsby typing its nameasa com-
mand:

% enacs

You canmove arownd usingthe arrow keys, andyou can
type stuff into your file. You cansave the file with a par
ticular nameusingthe“C-x C-w” commaud (hold down the

“control” key while typing“x” then“w"). Thisis whatother
programscall “Save As.” To justsave afile you're working
on,withoutspecifyng anametype“C-x C-s” Youcanalso
accesshesecommandsvia the “Files” meru.

| highly recomnendrunning the Emacstutorial. To start
the tutorial, type “C-h t,” which meansto hold down the
cortrol key while typing “h,” thenreleasethe contiol key
andtypea“t.”

Note: asingleEmacscanedit any numker of files, soun-
lessyou have a good reasonto, it's not necessaryo start
up multiple Emacsapplicatiors, andit will just slow down
your machne unrecessarily Insteagd switch amory differ-
entEmacsouffers.

6 Compiling C Programs

Thete aretwo waysto compilea C program. Theres the
old-fashionedwvay, andthe spiffy new way (actudly, both
areolderthanyouare).!'ll explain both. For conceteness,
let'sassumeyoure editingafile calledf oo. c.

The old-fashionedway is to switch to the shellwindow,
male sureyou're in thedirector thatcontansf oo. ¢ (use
cd if you're not,andl s to check),andrunthe C compilet
whichis calledcc. Eitherof thefollowing will doit:

% cc foo.c -o foo
% make f oo

Thefirstcommail complesfoo.candputsthebinary (ex-
ecutale) file in f 0o. Notethatf oo is not the samething
asf 0o. ¢! Oneis you sourcecodeandthe otheris you
executablecock. If youmake a mistale andaccidentallydo:

%cc -o foo.c foo

the compilerwill destry your sourcecode. So, be care-
ful!

The secondexanple, makef 00, is justlike thefirst, but
easierto remenber andtype, andwon’t accidentallyover-
write your sourcecode.The programcalledrmek e attempts
to figureouthow to runcc in orderto make f oo, whichis
whatyouwanted.Highly reconmended

The new-fargled way to comple a C progamiis to ask
Emacsto runit for you. Typethefollowing in Emacs:“M-
x comple RET” If you've run the tutorial, you know that
“M-x" meansto hold down the “meta” key (usually“alt”)
andtype an“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.

Thatcommai will thenpronpt you for the compilation
command,which defaultsto somekind of “make’” Youcan
fill in therestof the“make” command,or replacet with the
“cc” comnmand.

Thereasorthisis coolis thatif therearearny compilation
erras, Emacawill bring youto thenext erraneoudine when
you type G- x*' : That's “C-x" followed by an openquae
(nat anapostrope).



7 Running Your Programs

Onceyou ve compiledyour progamandyou have a binary
file calledf oo, you canrun it by switchingto your shell
window andtyping:

% ./foo

The“./” is necessarfor securityreasonghatarehardto
explain.

8 Using Removable Disks

Using a diskette (floppy disk) or a Zip disk on a Macintosh
or Windows machineis very easy It's a bit more compli-
catedunderUnix, but notenoud to keepyoufrom doing so.
You shoud keepa secondcopy of your progamsandsuch
on aremovabledisk, justin caseyou accidetally deletea
file. Everycompterscientistwill tell youabou thetime he
or sheinadwertently deleteda valuablefile or lost hous of
editingdueto anuntimelypoweroutage. Don't letit hapgen
toyoul Learnfrom oursadexperierce! In short,makingdu-
plicatecopiesof your work will probably, at someunknown
pointin thefuture, save youinordinategrief.

Youdon't have to useremaveabledisksin orderto work
on your programusingdifferentcomputers. Thanksto the
wondes of NFS (theNetwork File System)all of yourfiles
live on Pumapurfile sener, andyou canlogin to ary of the
Linux machiresandyourfileswill appeathere.Of course,
if youwantto take your work to your home Linux computer
(rementoer, you caninstall Linux onyourhome machine)a
removeablediskis helpful.

Oh, I'm sorryto saythat! dorit know how to mounta
Mac-formattedZip disk ontoaLinux machire. So,this sec-
tion assume® C-formattedlisks.

Thefirstissueis “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 Macintacsh, the
disksappeapnthedesktopIn Unix, they canbeaddedary-
wherein thefile system(they coud evenbea sub-drectory
of your homeaccount) but they usuallygo in a directay
called/ mt , which is shortfor “mount’? So, you stick
your disk into the slot andissueoneof the following com-
mands:

% mount /mt/zip
% mount /mt/fl oppy

When your disk is mownted, the conterts of thosetwo
directofesareequaedwith yourdisk. So,youcanl s those
directoies, cd to them,cp andnv filesto andfrom them.
Youcanevennkdi r andr ndi r directories.In short,you

2SomeLinux machnes are configurel so that they go in /, so they
aremountedas/ zi p or/ f | oppy. My directionsarefor the Wellesky
machires.

cando arnything to the disksthatyou cando with your own
files anddirectores, usingthe samecommauals.

Whenyou're dore, you canunmaunt the disksand pop
themout:

% urmount /mt/zip
% urmount /mt/fl oppy

9 Logging Out

Whenyou're donewith a Linux machine,dorit just walk
away. You mustlog out sothatotherscanusethe machire.
If you're atthe K desktopthereis amenuitemin the“K”
meru for logging out, or you canusetheicon onthe panel.
Theicon isn’'t easyto describebut if you put your mouse
over ary icon, a balloonwill popupto give a text descrip
tion, andyou canfind it easilyenowgh. If you're loggedin
via telnet,you shouldusethel ogout commaudl:

% | ogout

If you're at the corsole, loggng out only brings you
to where you typed st ar t x, so rementer to give the
| ogout commaum there.

10 LearningMore

To learnmore abou a particularUnix commau, the best
souce is the online manwal. For examge, to learn more
abautthel s commaul, type:

% man |s

Warning The “man” page are referencematerial, not
tutonals or easyreadirg, which meansthey cangeta lit-
tle dense sometimesso skim themat first readirg, andgo
backfor morewhenyou've swallowed that. Readingman
pagesis anotter skill thatis well worth acquring, because
softwarechangs, andevenexperienceccompuer scientists
checkthemanpagesegularly.

To learnmoreabou Emacs,usethe built-in helpsystem.
Try “C-hi” to startupthe“info” pagesandthenlearnabait
that. Emacsis enornous,sodorit try to learntoo muchat
onee. Startwith thebasicsthengradually addnew things.

A websearchwill turnup tutorialsfor Unix andEmacs.
Also, therearecopiesof The Linux User’s Guide, by Larry
Greetfield, scatterecaboutthe lab. 1t's well worth dipping
into asneeced, thowh it's a bit thick to sit andreadall at
one. | recomnendchaptes 1, 4, 6, and8 to start.

If youthink of any importan informationor adviceto add
to this primer, pleasdet meknow.



