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Thesenotesexplainhow to useLinux at theITU databarsat ITU.

ITU hasmany databarslocatedin thebuildingsat Glentevej 65 andGlentevej 67. At Glentevej 65,
we have a databar in room 0.05. At Glentevej 67, we have databarsin the following rooms:1.03,
1.30and2.47.All PC’shaveWindowsNT andLinux (RedHat6.1)installed.Thisnotedescribeshow
to useLinux. Linux is different from theusualWindows systemonPC’s. Linux belongsto theUNIX
family of operatingsystemswhicharewidely usedatuniversities.
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1 Logging in

The accessto the computersin the ITU databar systemrequiresa userid (login) anda password.
Youwill getyouruserid andpasswordonasheetof paperwhich is issuedby theITU administration.
Your userid (login) ande-mailaddress,minus@itu.dk , arethesame,that is, with login nh your
e-mailaddressis nh@itu.dk .

You starta sessionby logging in at a PCandyou terminatethesessionby logging out. Logging in
comprisesthefollowing steps:

1. If the PC is runningWindows, thenrestartthe machine,that is, activate“Shut Down” in the
“Start” menu.Typelinux whentheLilo: promptappears:

2. Wait for thelog-inboxonthescreen.If thelog-inboxdoesn’t appear, thenmailsysadm@itu.dk
andreporttheproblem.

3. Move the cursorto the log-in box andtype your userid terminatedby return . Thentype
your password terminatedby return . Note that thesystemdoesechoyour password using
asterisks“ � ”.

4. Thedesktopappearson thescreenandthelog-in is completed.

A sessionshouldalwaysbeterminated by loggingout. You areNOT allowedto try to monopolize
the PC by locking the screen.You do not needto tur n off the PC.
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2 Executing commandsvia the button-bar

The desktopenvironmentconsistsof a button-bar to the left anda task-barat the right
of the button-bar. The button-barprovidesan easyway for executingsomecommonly
usedcommands(programs).The pictureat the right shows the button-bar. A button is
activatedby clicking on thebutton(moving thecursorto thebuttonandpressingtheleft
mousekey):

K opensa menusimilar to the startbutton in Windows. From the menuyou canstart
variousapplications.The applicationsaregroupedin categories,for instance,to
starttheeditorEmacs,youchoosethecategory “Anvendelser”.

3 � windows givesyou a menuwith thecurrentlyrunningapplicationsandyour six vir-
tualdesktops.A virtuel desktopisascreenwhereyoucanhavewindows. Thephys-
ical screenshows onevirtual desktopat thetime. You canfor instancestartEmacs
in thedesktopKilde (“kildekode”) andNetscapein thedesktopNet (“netværk”).
You canthenswitchbetweenthe desktopsKilde andNet , andat any time you
will eitherseeEmacsor Netscape.Having morethanonedesktopis new to most
Windows usersandsomepeoplefind themannoying, thatis, only usesonedesktop
containgall windows – try it out anddo what is bestfor you. Thevirtual desktop
Dok is anabbreviation for “dokumentation”andTest for “afprøvning”.

Folder startstheapplicationKFM Handbook,whereyoucanminipulatefoldersandfiles
– similar to thefile managerin Windows.

Screenand circuit board openstheKDE Kontrolcenter, whereyoucansetvarioussys-
temparameters.

Book! opensKDE hjælp.Youcanfind informationonhow to usetheKDE desktopenvi-
ronmentandinformationonmostGNU-relatedapplicatoinssuchasEmacs.To get
informationaboutGNU-relatedapplicationschoose“SystemGNU info contents”.

Cross performslog out. Pressingthe left mousekey createstheExit dialogbox where
youclick onLog af.

Padlock is usedfor lockingthescreen.DO NOT USEIT – IT DOESNOT WORK AND
WILL LOCK THE SCREENFOREVER.

Net, Dok, Kilde, Test,Div 1, Div 2 areusedto shift thephysicalscreenbetweenthesix
virtual desktops.

Screenand shell createsa consolewindow runninga shell. Thewindow canbeusedto
typeany UNIX command– similar to theDOSshell(window) in Windows.

Gnua startstheeditorprogramEmacsin a new window. Emacscanbeusedfor editing
programs,andbothJava andSML compilerscanbeinvokedfrom insideEmacs.

N startsNetscapein a new window. Netscapeis usedto find anddisplay information
storedon theWorld Wide Web.

Book and ? opensa menuwith variouslinks to ITU documentationincluding printer
status.

aA Gnuis a largeAfrican antelope,seehttp://www.geocities.com/RainForest/Canopy /
9882/animalofthemonth.html .
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Figure1: A window

3 Windows and icons

A window displaysa separatedialoguewith the operator. A window in a databar hasthe general
lay-outasshown in Figure1, with asystemmenubutton, asticky button, a title bar, aminimisebutton,
amaximisebutton, andaclosebutton locatedat thetopof thewindow.

A window is selected(andgetsinto the foreground)whenthe the left mousekey is click’ed in the
window. A window canbe movedaroundon the screenif the left mousekey is kept presseddown
while thecursoris placedin thetitle bar (or Ctrl+Alt+left mouse button clicked ) . A
window canberesizedif theleft mousekey is keptpresseddown while thecursoris placedin oneof
thecornersof thewindow.

Pressingthe maximisebutton resizesthe window to extend over all of the screen,while pressing
it oncemoregetsthe window back to the previous size. Pressingthe minimize button shrinksthe
window to a small icon which is placedin thetaskbar. Thetaskbar is locatedat thetop left corner,
seeFigure2. A minimizedwindow is restoredby click’ing on theprogramsicon in thetaskbar.

Pressingthesticky button“sticks” thewindow to thedesktopsuchthat thewindow will stick on the
desktopwhenyouchangevirtual desktop(asselectedby Net, Dok, Kilde , Test, Div 1 andDiv 2).

Theclosebutton is usedto terminatethetaskin thewindow in a orderly fashion.A “dead” window
canbe killed by selectingLuk in the systemmenu(move cursorto the systemmenubutton in the
upperleft corner, pressdown theleft mousekey, move to Luk in themenuandreleasethekey).
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Figure2: A taskbar

4 Printing

Printersarelocatedin variousrooms;usetheURL http://localhost :6 31/p rin te rs to see
which printersareavailableandwherethey arelocated.You canalsochoosethe item “Printere” in
themenufoundby pressingthe [Book and ?] button on thebutton-bar, seeSection2. A printer is
namedpXXX, whereXXXis theroom-numberwhereyoufind it (e.g.,printerp165 is locatedin room
1.65).Wealsohavecopy machinesthatcanbeusedasprinters.They arenamedcXXX. Currentlythe
copy machinescannotbeusedfor printing,but this featurewill beenabledin thefuture.

5 Running Java programs

Editing andrunningJava programscanbe donewith Emacs.Given that your Java programresides
in an Emacsbuffer, typing Ctrl+c Ctrl+c will compile the program,and Ctrl+c Ctrl+r
will executethe compiledprogram. A moredetaileddescriptionon compiling andexecutingJava
programscanbefoundin thedocument“Opsætningaf PC” foundat theURL: http://www.itu .
dk/intranet/sys adm/cd roms/ si r/ Documenta ti on/op sa et Windows.p df .

6 Running SML programs

With Emacs,you canedit your SML programin onewindow and run an SML sessionin another
window. Emacsprovidessimplecommandsfor SML programlayout, for loadingtheprograminto
theSML session,andfor repeatingentriesin theML session.

Emacsis a powerful editor onceyou have learnedto useit, but the commandsmay appearstrange
at first. Themenus,however, make useof Emacseasier. An overview of Emacscommandsis found
in theGNUEmacsReferenceCard (seehttp://www.itu .d k/ int ra net/ sy sad m/cd ro ms/
sir/Documentati on/r ef car d. pdf ). Thecomposedkeys Meta- � (“meta-� ”) andCtrl- �
(“control-� ”) for arbitrarykey � aremadeasfollows:
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Figure3: TheEmacseditorwith anSML program

Figure4: TheSML sessionwindow

Meta- � means: holddown the“Alt” or “Alt function” key andpressthekey � .
Ctrl- � means: holddown the“Ctrl” key andpressthekey � .

Thisabrief step-by-stepguideto editingprograms.

1. StartEmacsby useof the emacsbutton in the button-bar. An emptyEmacswindow called
*scratch* appears.Move thecursorto theEmacswindow andclick the left mousebutton
to selectthis window. Do not typeyour programin the*scratch* window.

2. To createanSML programbuffer for a programcalled“gcd.sml ”, typeCtrl-x Ctrl-f ,
thengcd.sml , thenpressreturn . (Alternatively, usetheFiles menu.)
If the file gcd.sml exists on disk already, it is loadedinto Emacs.Otherwisea new empty
buffer is created.Thesuffix “ .sml ” is important:it putsthebuffer in Smlmode.

3. Typeandedityourprogramin theSML programbuffer. Editingcommandsaredescribedin the
referencecard.

4. TypeCtrl-x Ctrl-s to savetheprogramin afile onthedisk. (Alternatively, usetheFiles
menu.)

5. To loadtheprograminto anSML session,typeCtrl-c Ctrl-b in theSML programbuffer.
Pressreturn twice to answerthequestionsMl command: mosml andAny args: .
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This createsanSML session,andloadstheprograminto theSML session.
6. TypeCtrl-c Ctrl-s to seetheoutputfrom theSML session.TheSML sessionwill bein

anew window namedmosml, asin Figure4 on page6.
7. Resizeandmove theEmacswindow (asdescribedin Section3) to make thetwo Emacsbuffers

gcd.sml and*mosml* larger. Youcanleft-click on thebuffer youwantactive.
8. If theprogramhassyntaxerrorsor typeerrors,theSML sessionprintsmessagesaboutthem.

UseCtrl-c ‘ to move thecursorto thepositionwherean error hasbeenlocated(on PC’s

with danishkey layout the character‘ is the uppercaseof the key just to the left of the
backspacekey). Edit the programto correctthe errors. Whenyou have finishedcorrecting
the errors,go backto step4 above. Typing Ctrl-c Ctrl-b againwill load the corrected
programinto theexisting SML session,andSML prints the typesof the functionsandvalues
defined.

9. SelecttheSML sessionbuffer *mosml* window by moving themouseto thebuffer andclick
theleft mousebutton.Entersomeexpressionsto testyourprogram,for instancegcd(34,2); .
To gobackto theSML programbuffer (gcd.sml ), movethemouseto thebuffer andclick the
left mousebutton.

10. When you have finishedediting and testing,terminatethe SML sessionby typing Ctrl-c
Ctrl-d in theSML sessionbuffer (*mosml* ).

11. To print out theprogramor theoutputfrom theSML session,selecttheappropriatebuffer and
activatePrint buffer or Postscript Print buffer in theTools menu(movethemouseto Tools at
thetop of thewindow, pressdown theleft mousebutton,keepthebuttonpresseddown, move
thecursorto thewanteditem, andreleasethebutton). Thedefault printer is p165 . To choose
anotherprinterusethemenu“ChoosePrinter” in the“Tools” menu.

12. To terminateEmacs,typeCtrl-x Ctrl-c or presstheclosebuttonin thewindow (cf. Sec-
tion 3). If you have not saved your programfile, it will ask“Save file ...? ”, to which
youshouldanswer“y ”.

Key kombinationslike Ctrl-c Ctrl-b for sendinga programto the SML compilerarespecific
for thesmlmodeof Emacswhich is activatedby theextension“ .sml ” of thefile name.An overview
of thesespecialfunctionscanbefoundin theSml menu(click onSml in theEmacswindow).

If you get into a messwith Emacs,try Ctrl-g onceor twice to interrupt it. If this doesnot help,
type Ctrl-x Ctrl-c (or pressthe closebutton in the window) to terminateEmacs,andanswer
any questionsit asks.

6.1 SML systemfunctions

This sectiondescribesa selectionof built-in functionsfor controlling the Moscow ML compiler in
interactive mode.
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id type value exception
compile string -> unit compileunit ( ��� �	��
������� ����� ) Fail
load string -> unit Loadunit andany unitsit needs Fail
loadOne string -> unit Loadunit only Fail
printVal ’a -> ’a Print valueonstdOut
printDepth int ref Limit printeddatadepth
printLength int ref Limit printedlist andvectorlength
quit unit -> unit Quit theinteractive SML system
system string -> unit Executeoperatingsystemcommand
use string -> unit Includefile in program
verbose bool ref Permitfeedbackfrom compile

The entitiesprintDepth , printLength , andverbose aresetby an assignment, that is, the
assignment:

printLength := 100;

ensuresthattheresponsefrom SML will print thefirst 100elementsof a list.

7 File, dir ectoriesand paths

nh

Gp

HelloWorld.java HelloWorld.cla ss

gcd.smlDBD

exercises

ex1.tex ex2.tex

notes

Figure5: Possiblefile organisationfor ausernh

Fileson disk areorganisedin directories.A directorymaycontainsubdirectorieswhich givesa tree
structureon thesetof files. Theprivatefiles for a usernh maybestructuredasshown in Figure5.
This userhasa homedirectorynh containingsubdirectoriesGp for thecourse“GrundlæggendePro-
grammering”andDBDfor files relatedto the course“Design af brugergrænsefladerog data”. The
homedirectorycontainsfurthermorea SML programgcd.sml , while thedirectoryDBDcontainsa
subdirectoryexercises whichcontainstwo LATEX documentsex1.tex andex2.tex , etc.

Referencesto a file is maderelative to thecurrentdirectory. Hence,if DBDhasbeenselectedasthe
currentdirectory, thenthefile ex1.tex in theexercises subdirectoryis specifiedby thepath:

������������������ ��!�#"!$&%����
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while thefile HelloWorld.java is specifiedby apathusingtheparentdirectorysymbol“ .. ”:

..  ('�)* ,+���-�-�.�/�.!�0-!1*$32�4�504

Otherusersmayreadthefile ex1.tex by usingapathcontainingtheusernameprecededby a tilde
character(unlessreadingby otherusershasbeenprohibited):

˜ 687  ,9�:�9� ����8�!���������*�� ��!�#"�$&%0���

Notice,thatin Linux thefile systemis casesensitive, thatis, thefile nameDBDanddbd refersto two
differentfiles.

To changecurrentdirectoryusecd . To getafile-listing in thecurrentdirectoryusels .

8 Star Office

StarOffice is afreeofficesystemsimilar to MicrosoftOffice. To useStarOffice,youmustfirst install
it. You install it by choosingStarOffice in themenu“Anvendelser”foundby pressingtheK button.
This will start the installation. You arepromptedto make a local or a network installation– you
choosea local installation.

WhenStarOfficeis installedyoustartStarOfficeby choosingthesamemenuitem,thatis, StarOffice
in themenu“Anvendelser”.

Typingsoffice & in anXtermdoesalsostartStarOffice.

9 LATEX

YoucanalsouseLATEX to typesetdocuments.Thisdocumentis typesetusingLATEX. YouuseEmacs
to edit your LATEX document,andthentheprogramlatex to compileit into a “device independent
file” (.dvi ). As with Java andSML files,Emacsalsohasamodefor typingLATEX documents.

MoreinformationonusingLATEX canbefoundin thenote“The Not SoShortIntroductionto LATEX2e”
foundonURL: http://www.itu. dk/ in tr anet /sy sa dm/c dr oms/s ir

To try outLATEX typein thefollowing in anEmacsbuffer namedtext.tex :

\documentclass[ a4paper ]{ ar tic le }
\usepackage[eng lis h] {b abel }
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Figure6: A LATEX buffer in Emacs

\usepackage[lat in1 ]{ in pute nc}
\begin{document }
This document is type set with \LaTeX.
\end{document}

To compilethedocumenttypeCtrl+c Ctrl+c andanswerthequestions.If errorsoccur, thentype
Ctrl+c Ctrl+l to view the compilermessages.Correcttheerrorsandtype Ctrl+c Ctrl+c
again. On succesfulcompilationyou canview the documenttyping Ctrl+c Ctrl+c againand
pressreturn .

10 SomeusefulUNIX commands

Thecommandsdescribedin this sectionareexecutedby typing text lines in a consolewindow (see
Sections2 and3). The descriptionsarebrief, just giving the nameof the commandanda one-line
explanation,but youhave easyacessto moreinformationby usingtheon-linedocumentation.

Online documentation

Theonlinemanualpagesystemis astandardUnix feature,whichyoumayuseif youneedinformation
abouta particularcommand.For example,to geta descriptionof theUnix commandls , type“man
ls ” in anconsolewindow. Usethespacebarto move a pageforward in the text, andusethearrow
keys for scrolling.Typeq to quit themanualpage.
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Changingpassword

At thebeginningyou geta password which hasbeengeneratedautomatically. This mustbechanged
to oneyou inventyourself.

Creatingand removing dir ectories

cd move to anotherdirectory.
mkdir createnew directory.
rmdir removedirectory.
pwd show pathto currentdirectory

Usingfiles

cp copy file
chmod changeprotectionof file.
find find files.
locate find files basedon adatabase– muchfasterthanfind .
less displaycontentsof file.
ls list attributesof file(s).
mv renamefile.
rm remove file.

Processes

ps displaycurrentprocesses.
kill kill process.
free reportstheamountof freememory.

Usingfloppy-disks

Youmaycopy files to/fromafloppy disk in DOSformatusingthebelow commands.Thefloppy disk
unit on thePCis called“a: ”.

mcopy copy file to/from floppy disk.
mdir displaydirectoryon floppy disk.
mdel deletefile onfloppy disk.
mformat formatfloppy disk.
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Manipulation of text files

diff comparestwo files andreportsthedifferences.
grep searchfile for pattern(regularexpression).
sort sortstextfiles.
head printsfirst 10 linesof file.
tail prints(surprise)last10 linesof file.
a2ps “pretty-prints”ASCII fileson aprinter– actuallyaPostScriptfile i generatedandsentto aprinter.
wc countslines/words/lettersin afile.

Redirection of input or output

To redirecttheinputor outputfor aprograminvokedby acommandyouuse< and>. For exampleto
redirecttheoutputfrom a directorylisting (commandls ) to outputfile, you would do thefollowing:
ls > outputfile. To redirecttheinput from afile, youuse<

Pipelines

Pipelinesallow youto let theoutputof oneprogrambeusedasinput to anotherprogram.This is done
in acommandline containingseveralcommandsseparatedby barcharacters“ | ”. Eachbardenotesa
pipelinewhich “pipes” theoutputof thecommandto theleft of thebarto theinput of thecommand
to theright of thebar.

Example:let’s assumethatyouhave createdaprogramthatoutputstextlines,andyouwantto seethe
first 15 lines containingthe word “helloworld”, you would executethe following: myprogram |
grep helloworld | head -n 15

11 Desktopenvir omentsin the data bars

Thegraphicssubsystemin Linux is animplementationof TheX WindowSystemor justX for short.It
implementsthebasicgraphicandwindowing primitivesandit is totally network transparent(unlike
thegraphicssystemof anotherwell-known operatingsystem).This meansthatyou canrun anentire
session,or justasingleapplicationonany othercomputerin thedatabarsystemfrom aPCin thedata
bar.

A windowmanager worksontopof thegraphicssubsystemandit implementsthelay-outof windows
(borders,buttons,etc.),how to movewindowsaround,how to usemenus,andsoon. Thetermdesktop
enviromentcoversX, awindowmanagerandasuiteof utilites,configurationprograms,games,editors
andsoon.
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KDE - The K DesktopEnvir oment

This is oneof themostmatureandfull featureddesktopsavailablefor Linux. Thedevelopersof KDE
seemto havebeeninspiredby MS Windowsquiteabit, andKDE is nauseatinglyalike it. Of courseif
you useMS Windows at home,you shouldfeelquiteat homein KDE. Usingsocalled“themes”you
canchangethelook of windows,borders,backgroundsect.,giving opportunityfor countlesshoursof
fun doing“window shopping”.KDE is thedefault window managerin thedatabars.

WindowMaker

WindowMaker is a window managerwith a twist. It is designedto be like OpenStep/NextStep,the
famousoperatingsystemandcomputerthatunfortunatlyfailed backin the eighties.The “look and
feel” is quitedifferentfrom theother, but very effective.

GNOME - GNu Object Model Envir oment

GNOMEwasoriginally createdbecauseof somelicenceproblemsconceringKDE. GNOMEis much
moreconfigurablethatKDE, andcanbemadeto look like StarTrek on steroids.The“feel” canalso
beadjustedto yourpersonalpreference.

12 Mor eabout Linux

If you seekmore informationaboutLinux, searcingthe Internetis a goodstartingpoint. Another
excellentsourceof informationis theLinux UserGroups(LUG’s). Locatedin Copenhagen,we have
a very large LUG: SkåneSjællandLinux UserGroup(SSLUG),www.sslug.dk . We alsohave a
LUG at ITU: (www2.itu.dk/lin ux ). If youareinterestedin Linux, youshouldlook at thesetwo
URL’s. At www.sslug.dk , you alsofind an introductorytext to Linux: “Linux - Frihedentil at
vælge”– mandatoryreadingif youarenew to Linux.

You cangetLinux free from many differentcompanies.ITU alsohasa Linux distribution basedon
RedHat.Below we give a few URL’s to someof themostpopularsuppliersof theLinux operating
system:

Red Hat: www.redhat.com .
Debian: www.debian.org
SuSE: www.suse.com .

A lot of booksexistson usingLinux. All largerbookstoreshave them.
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User-guidesandHOWTO’scanbefoundon http://howto.li nuxb er g. com

GeneralcomputerandLinux relatednews onhttp://www.slash dot. or g

Danish usergroups

TheSkåne-SjællandsLinux UserGroup(SSLUG)hasa lot of materialon their web-site.They also
run mailing-lists/newsgroups wherenew-biescanget friendly help with all aspectsof Linux. They
alsomaintainavery niceuser-guide,it is availableon theirwebsite.

SSLUG- http://www.sslu g. dk “Linux - Frihedentil at vælge”http://www.sslu g. dk /
linuxbog

Getting Linux on your own machine

The databar machinesis runninga customizedversionof Redhat6.1. If you want to get Linux on
your homePC,thereareseveraloptions. It is possibleto buy it at “PolytekniskBoghandel”,where
youwill getanicemanualandothergoodies.SometimesthecomputermagazinesincludesaCDROM
with Linux on, andthe IDG bookletsalsoincludea CDROM. It is alsopossible(and legal) just to
burnacopy of someonesCD.YoucanboroughaCD-ROM atITU with anupdatedRedHat6.1Linux.

It’s no problemif you want to useotherdistributions thanRedhat,the only differenceis that some
filesandscriptsrelatingto theadministrationof themachinecanbeplaceddifferent.

Linux cancoexist with MS Windows on thesamemachine,andcanreadbothFAT32andNTFS.
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