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Thesenotesexplain how to useLinux atthe I TU databarsatITU.

ITU hasmary databarslocatedin the buildings at Glenterej 65 and Glentevej 67. At Glenterej 65,
we have a databarin room0.05. At Glenterej 67, we have databarsin the following rooms: 1.03,
1.30and2.47.All PC'shave Windows NT andLinux (RedHat6.1)installed.This notedescribesiow
to useLinux. Linux is differentfrom the usualWindows systemon PC’s. Linux belonggo the UNIX
family of operatingsystemsavhich arewidely usedat universities.
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1 Loggingin

The accesdo the computerdn the ITU databar systemrequiresa userid (login) anda passverd.
Youwill getyouruserid andpasswrd onasheebf papemwhichisissuedoy thelTU administration.
Your userid (login) ande-mailaddressminus @itu.dk , arethe same thatis, with login nh your
e-mailaddresss nh@itu.dk

You starta sessiorby logging in at a PC andyou terminatethe sessiorby logging out. Loggingin
compriseghefollowing steps:

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

2. Waitfor thelog-inboxonthescreenlf thelog-in boxdoesnt appearthenmail sysadm@itu.dk
andreportthe problem.

3. Move the cursorto the log-in box andtype your userid terminatedby return . Thentype
your passverd terminatedby return . Note thatthe systemdoesechoyour passwerd using
asterisks x”".

4. Thedesktopappear®nthescreerandthelog-in is completed.

A sessiorshould alwaysbeterminated by loggingout. Youare NOT allowedto try to monopolize
the PC by locking the screen. You do not needto tur n off the PC.




2 Executingcommandsvia the button-bar

The desktopervironmentconsistsof a button-barto the left anda task-barat the right

of the button-bar The button-barprovides an easyway for executingsomecommonly
usedcommandgprograms). The picture at the right shavs the button-bar A buttonis

activatedby clicking on the button (moving the cursorto the buttonandpressinghe left

mousekey):

K opensa menusimilar to the startbuttonin Windows. From the menuyou can start
variousapplications. The applicationsare groupedin cateyories,for instanceto
startthe editorEmacsyou choosethe categyory “Anvendelser”.

3xwindows givesyou a menuwith the currentlyrunningapplicationsandyour six vir-
tualdesktopsA virtuel desktops ascreerwhereyou canhave windows. Thephys-
ical screershaws onevirtual desktopatthetime. You canfor instancestartEmacs
in thedesktopKilde (“kildekode”) andNetscapén thedesktopNet (“netvaerk”).
You canthenswitch betweenthe desktopKilde andNet, andatary time you
will eitherseeEmacsor Netscape Having morethanonedesktopis newv to most
Windaws usersandsomepeoplefind themannging, thatis, only usesonedesktop
containgall windows — try it outanddo whatis bestfor you. Thevirtual desktop
Dok is anabbreiation for “dokumentation"andTest for “afprevning”.

Folder startstheapplicationKFM Handbookwhereyou canminipulatefoldersandfiles
—similar to thefile managein Windows.

Screenand circuit board opensthe KDE Kontrolcenterwhereyou cansetvarioussys-
temparameters.

Book! openskDE hjeelp.You canfind informationon how to usetheKDE desktopervi-
ronmentandinformationon mostGNU-relatedapplicatoinssuchasEmacs.To get
informationaboutGNU-relatedapplicationschoosée'SystemGNU info contents”.

Cross performslog out. Pressinghe left mousekey createghe Exit dialog box where
youclick onLog af.

Padlock is usedfor lockingthescreenDO NOT USEIT —IT DOESNOT WORK AND
WILL LOCK THE SCREENFOREVER.

Net, Dok, Kilde, Test,Div 1, Div 2 areusedto shift the physicalscreerbetweerthe six
virtual desktops.

Screenand shell createsa consolewindow runninga shell. Thewindow canbe usedto
typearny UNIX command- similarto the DOS shell (window) in Windows.

Gnu? startsthe editor programEmacsin a new window. Emacscanbe usedfor editing
programsandbothJava andSML compilerscanbeinvoked from insideEmacs.

N startsNetscapean a nev window. Netscapds usedto find and display information
storedon the World Wide Weh

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

2A Gnuis alarge African antelope seehttp://www.geocities.com/RainForest/Canopy /
9882/animalofthemonth.html
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Figurel: A window

3 Windows and icons

A window displaysa separatadialoguewith the operator A window in a databar hasthe general
lay-outasshavn in Figurel, with asystenmenubutton asticky button, atitle bar, aminimisebutton
amaximisebutton anda closebuttonlocatedat thetop of the window.

A window is selectedandgetsinto the foreground)whenthe the left mousekey is click’ed in the
window. A window canbe moved aroundon the screenif the left mousekey is kept pressediovn
while the cursoris placedin thetitle bar (or Ctrl+Alt+left mouse button clicked ). A
window canberesizedf theleft mousekey is keptpressedaiovn while the cursoris placedin oneof
the cornersof thewindow.

Pressingthe maximisebutton resizesthe window to extend over all of the screen,while pressing
it oncemore getsthe window backto the previous size. Pressinghe minimize button shrinksthe
window to asmallicon which is placedin thetaskbar Thetaskbaris locatedat thetop left corner
seeFigure2. A minimizedwindow is restoredby click'ing ontheprogramdconin thetaskbar

Pressinghe sticky button“sticks” the window to the desktopsuchthatthe window will stick onthe
desktopwhenyou changevirtual desktop(asselectedy Net, Dok, Kilde, Test Div 1 andDiv 2).

The closebuttonis usedto terminatethe taskin thewindow in a orderly fashion.A “dead” window
canbekilled by selectingLuk in the systemmenu(move cursorto the systemmenubutton in the
upperleft corner pressdown theleft mousekey, move to Luk in themenuandreleasghekey).
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4 Printing

Printersarelocatedin variousrooms;usethe URL http://localhost :6 31/p rin te rs tosee
which printersareavailableandwherethey arelocated. You canalsochoosetheitem “Printere” in

the menufound by pressingthe [Book and ?] button on the button-bay seeSection2. A printeris

namedo XXX, whereXXXis theroom-numbervhereyoufind it (e.g.,printerp165 islocatedin room
1.65). We alsohave copy machineghatcanbeusedasprinters. They arenamedcXXX. Currentlythe
copy machinesannotbe usedfor printing, but this featurewill be enabledn thefuture.

5 Running Java programs

Editing andrunningJava programscanbe donewith Emacs. Given thatyour Jaza programresides
in an Emacsbuffer, typing Ctrl+¢c ~ Ctrl+c  will compile the program,and Ctrl+c ~ Ctrl+r
will executethe compiledprogram. A more detaileddescriptionon compiling and executing Java
programsanbefoundin thedocumentOpseetningaf PC” foundatthe URL: http://www.itu
dk/intranet/sys adm/cdroms/ si r/ Documenta ti on/op saet Windows.p df .

6 Running SML programs

With Emacs,you canedit your SML programin onewindowv andrun an SML sessionn another
window. Emacsprovidessimple commanddgor SML programlayout, for loadingthe programinto
the SML sessionandfor repeatingentriesin the ML session.

Emacsis a powerful editor onceyou have learnedto useit, but the commandsnay appearstrange
atfirst. The menus however, make useof Emacseasier An overview of Emacscommandss found
in the GNU EmacsRefeenceCard (seehttp://www.itu .d k/ int ra net/ sysadm/cdro m¢/
sir/fDocumentati on/r ef car d. pdf). Thecomposekeys Meta- z (“meta<”) andCtrl- =z
(“controlz™) for arbitrarykey z aremadeasfollows:
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Figure4: The SML sessiorwindov

Meta- x means: holddown the*Alt” or “Alt function” key andpressthekey z.
Ctrl- z means: holddownthe“Ctrl” key andpressthekey .

This a brief step-by-steguideto editingprograms.

1. StartEmacsby useof the emacsbutton in the button-bar An empty Emacswindow called
*scratch*  appearsMove the cursorto the Emacswindow andclick the left mousebutton
to selectthis window. Do nottypeyour programin the*scratch*  window.

2. To createan SML programbuffer for aprogramcalled“ged.sml ", typeCtrl-x ~ Ctrl-f
thengcd.sml ,thenpressreturn . (Alternatively, usetheFiles menu.)

If thefile gcd.sml existson disk already it is loadedinto Emacs. Otherwisea hev empty
buffer is created.Thesuffix “.sml ” isimportant:it putsthe bufferin Smimode.

3. Typeandedityour programin the SML programbuffer. Editingcommandsredescribedn the
referencecard.

4. TypeCtrl-x ~ Ctrl-s  tosavetheprogramin afile onthedisk. (Alternatively, usetheFiles
menu.)

5. Toloadtheprograminto an SML sessiontype Ctrl-c Ctrl-b  in theSML programbuffer.
Presgeturn twiceto answerthequestiongVl command: mosml andAny args:
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This createan SML sessionandloadsthe programinto the SML session.

6. TypeCtrl-c Ctrl-s  to seethe outputfrom the SML session.The SML sessiorwill bein
anev windov namedmosml, asin Figure4 on pagesb.

7. Resizeandmove the Emacswindow (asdescribedn Section3) to make thetwo Emacsbuffers
gcd.sml and*mosml* larger You canleft-click onthebuffer you wantactive.

8. If the programhassyntaxerrorsor type errors,the SML sessiorprints messageaboutthem.
UseCtrl-c ‘ to move the cursorto the positionwherean error hasbeenlocated(on PC's

with danishkey layoutthe character is the uppercaseof the key just to theleft of the
backspacedkey). Edit the programto correctthe errors. Whenyou have finishedcorrecting
the errors,go backto step4 above. Typing Ctrl-c~ Ctrl-b  againwill load the corrected
programinto the existing SML sessionand SML prints the typesof the functionsandvalues
defined.

9. Selectthe SML sessiorbuffer *mosml* window by moving the mouseto the buffer andclick
theleft mousebutton. Entersomeexpressionso testyour programfor instancegcd(34,2);
To go backto the SML programbuffer (gcd.sml ), move themouseto the buffer andclick the
left mousebutton.

10. Whenyou have finished editing and testing, terminatethe SML sessionby typing Ctrl-c
Ctrl-d  in the SML sessiorbuffer (*mosml* ).

11. To print outthe programor the outputfrom the SML sessionselectthe appropriatebuffer and
activatePrint buffer or Postscript Print buffer in the Tools menu(move themouseto Tools at
thetop of thewindow, pressdown the left mousebutton, keepthe button pressediowvn, move
the cursorto the wanteditem, andreleasethe button). The default printeris p165 . To choose
anothemprinterusethe menu“ChoosePrinter”in the“Tools” menu.

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

Key kombinationdike Ctrl-c Ctrl-b  for sendinga programto the SML compilerare specific
for thesmimodeof Emacswhichis activatedby the extension*.sml " of thefile name.An overvien
of thesespecialfunctionscanbefoundin the Sml menu(click on Sml in the Emacswindow).

If you getinto a messwith Emacs,try Ctrl-g  onceor twice to interruptit. If this doesnot help,
type Ctrl-x Ctrl-c  (or pressthe closebutton in the window) to terminateEmacs,and answer
ary questionst asks.

6.1 SML systemfunctions

This sectiondescribesa selectionof built-in functionsfor controlling the Moscav ML compilerin
interactve mode.



id type value exception

compile string  -> unit compileunit (U.sml or U.sig) Fail

load string  -> unit Loadunit andary unitsit needs Fail

loadOne string  -> unit Loadunit only Fail

printval ‘a > ‘a Printvalueon stdOut

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 Permitfeedbackrom compile
The entitiesprintDepth |, printL,ength  , andverbose aresetby an assignmentthatis, the
assignment:

printLength = 100;

ensureshattheresponsdérom SML will print thefirst 100elementof alist.

7 File, directoriesand paths

nh

| | | | |
DBD gcd.sml Gp
| |
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Figure5: Possibldile organisatiorfor ausernh

Fileson disk areorganisedn directories.A directorymay containsubdirectoriesvhich givesa tree
structureon the setof files. The privatefiles for a usernh may be structuredasshavn in Figure5.
This userhasa homedirectorynh containingsubdirectorie€p for the course‘Grundlseggend@®ro-
grammering”and DBDfor files relatedto the course“Design af brugegreensefladeog data”. The
homedirectorycontainsfurthermorea SML programgcd.sml , while thedirectoryDBDcontainsa
subdirectoryexercises  which containgwo IATEX documentexl.tex andex2.tex ,etc.

Referenceso afile is maderelative to the currentdirectory Hence,if DBDhasbeenselectedasthe
currentdirectory thenthefile exl.tex intheexercises subdirectoryis specifiedby the path:

exercises/exl.tex



while thefile HelloWorld.java is specifiedby a pathusingthe parentdirectorysymbol“.. ™
.. /Gp/HelloWorld.java

Otheruseramayreadthefile exl.tex by usinga pathcontainingthe usernameprecededy atilde
charactefunlessreadingby otherusershasbeenprohibited):

“nh/DBD/exercises/exl.tex

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

To changecurrentdirectoryusecd . To getafile-listing in the currentdirectoryusels .

8 Star Office

StarOfficeis afreeoffice systensimilar to Microsoft Office. To useStarOffice, you mustfirst install
it. Youinstallit by choosingStarOffice in the menu“Anvendelserfound by pressinghe K button.
This will startthe installation. You are promptedto malke a local or a network installation— you
choosealocalinstallation.

WhenStarOfficeis installedyou startStarOffice by choosinghe samemenuitem, thatis, StarOffice
in themenu“Anvendelser”.

Typing soffice & in an Xterm doesalsostartStarOffice.

9 ATEX

You canalsouselATEX to typesetdocumentsThis documents type setusinglATEX. You useEmacs
to edit your IATEX documentandthenthe programlatex to compileit into a “device independent
file” (.dvi ). As with JavaandSML files, Emacsalsohasa modefor typing IATEX documents.

MoreinformationonusinglATEX canbefoundin thenote“The Not SoShortintroductionto IATpX2e”
foundon URL: http://www.itu. dk/ in tr anet /sy sadm/c dr oms/s ir

To try out IATEX typein thefollowing in an Emacsbuffer namedext.tex

\documentclass| adpaper |{ artic le}
\usepackage[eng lis h] {b abel }
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[documentelass[adpaner] {articled
“usepackage [english]{ 1
usepackage[latinl]{ }

“begin{document}

This document is type set with “LaTex.

wend{document}

Figure6: A IATEX buffer in Emacs

\usepackage][lat inl { in pute nc}
\begin{document }

This document is type set with \LaTeX.
\end{document}

TocompilethedocumentypeCtri+c  Ctrl+c  andanswetthequestionslf errorsoccut thentype
Ctrl+c  Ctrl+l  to view the compilermessagesCorrectthe errorsandtype Ctrl+c ~ Ctrl+c
again. On succesfulcompilationyou canview the documenttyping Ctrl+c ~ Ctrl+c  againand
pressreturn

10 Someuseful UNIX commands

The commandgescribedn this sectionare executedby typing text linesin a consolewindow (see
Sections2 and 3). The descriptionsarebrief, just giving the nameof the commandanda one-line
explanation but you have easyacesd4o moreinformationby usingthe on-linedocumentation.

Online documentation

Theonlinemanualpagesystenis astandardJnix feature whichyoumayuseif youneednformation
abouta particularcommand.For example,to geta descriptionof the Unix commands , type“man
Is " in anconsolewindow. Usethe spacebato move a pageforwardin the text, andusethe arrow
keys for scrolling. Typeq to quit the manualpage.
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Changing password

At the beginningyou geta password which hasbeengeneratecutomatically This mustbe changed
to oneyou inventyourself.

Creatingand removing dir ectories

cd move to anotherdirectory
mkdir  createnew directory
rmdir remove directory

pwd shaw pathto currentdirectory
Usingfiles

cp copy file

chmod  changeprotectionof file.

find find files.

locate find files basedn a database- muchfasterthanfind

less displaycontentf file.

Is list attributesof file(s).

mv renamefile.

rm removefile.
Processes

ps displaycurrentprocesses.

kill kill process.

free  reportstheamountof freememory

Using floppy-disks

You may copy filesto/fromafloppy diskin DOSformatusingthe belov commandsThe floppy disk
unitonthePCis 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 comparegwo files andreportsthe differences.

grep  searclfile for pattern(regularexpression).

sort  sortstextfiles.

head printsfirst 10 linesof file.

tall prints (surprise)ast10 linesof file.

azps ‘“pretty-prints” ASCII files on a printer— actuallya PostScripfile i generatecndsentto a printer
wc countslines/words/lettersn afile.

Redirection of input or output

To redirecttheinputor outputfor a programinvoked by acommandyou use< and>. For exampleto
redirectthe outputfrom a directorylisting (commands ) to outputfile you would do thefollowing:
Is > outputfile To redirecttheinputfrom afile, you use<

Pipelines

Pipelinesallow youto let the outputof oneprogrambeusedasinputto anotheprogram.Thisis done
in acommandine containingseveralcommandseparatethy barcharacters| ”. Eachbardenotesa
pipelinewhich “pipes” the outputof the commando theleft of the barto the input of the command
to theright of thebar.

Example:let’'s assuméhatyou have createda programthatoutputstextlines,andyouwantto seethe
first 15 lines containingthe word “helloworld”, you would executethe following: myprogram |
grep helloworld | head -n 15

11 Desktopenviromentsin the data bars

Thegraphicssubsystenin Linux is animplementatiorof The X Window Systenor just X for short. It

implementgthe basicgraphicandwindowing primitivesandit is totally network transparenfunlike

the graphicssystemof anothemwell-known operatingsystem).This meanghatyou canrun anentire
sessiongr justasingleapplicationon ary othercomputeiin thedatabarsystemfrom aPCin thedata
bar

A windowmanajer worksontop of thegraphicssubsystenandit implementghelay-outof windows

(bordershuttons,etc.),how to move windows around how to usemenusandsoon. Thetermdesktop
ernviromentcoversX, awindowmanageanda suiteof utilites, configurationprogramsgameseditors
andsoon.
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KDE - The K Desktop Enviroment

Thisis oneof themostmatureandfull featureddesktopsvailablefor Linux. Thedevelopersof KDE
seento have beeninspiredby MS Windows quiteabit, andKDE is nauseatinghalike it. Of coursef
you useMS Windows athome,you shouldfeel quiteathomein KDE. Using socalled“themes”you
canchangehelook of windows, bordersbackgroundgct.,giving opportunityfor countlesoursof
fun doing“window shopping”.KDE is the default window managein thedatabars.

WindowMaker

WindowMaker is a window managemwith a twist. It is designedo belike OpenStep/NeStep,the
famousoperatingsystemand computerthat unfortunatlyfailed backin the eighties. The “look and
feel” is quite differentfrom the other but very effective.

GNOME - GNu Object Model Enviroment

GNOME wasaoriginally createchecaus®f somelicenceproblemsconceringKDE. GNOME is much
moreconfigurablehatKDE, andcanbe madeto look like StarTrek on steroids.The “feel” canalso
beadjustedo your personapreference.

12 Moreabout Linux

If you seekmore informationaboutLinux, searcingthe Internetis a good startingpoint. Another
excellentsourceof informationis the Linux UserGroups(LUG’s). Locatedin Copenhagenye have
avery large LUG: SkaneSjaellandLinux UserGroup (SSLUG),www.sslug.dk . We alsohave a
LUG atITU: (www2.itu.dk/lin ux). If youareinterestedn Linux, you shouldlook atthesetwo
URL's. At www.sslug.dk , you alsofind an introductorytext to Linux: “Linux - Frihedentil at
veelge”— mandatoryeadingif you arenew to Linux.

You cangetLinux freefrom mary differentcompaniesITU alsohasa Linux distribution basedon

RedHat. Below we give a few URL's to someof the mostpopularsuppliersof the Linux operating
system:

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

A lot of booksexistson usingLinux. All largerbookstoredave them.

13



UserguidesandHOWTQ's canbefoundon http://howto.li nuxber g. com

GenerakcomputerandLinux relatednews on http://www.slash dot. org

Danish usergroups

The Skane-Sjaellandkinux UserGroup(SSLUG)hasa lot of materialon their web-site. They also
run mailing-lists/navsgrous wherenew-bies cangetfriendly help with all aspectof Linux. They
alsomaintainavery nice userguide, it is availableon their website.

SSLUG- http://www.sslu g. dk “Linux - Frihedertil atvaelge”http://www.sslu g. dk/
linuxbog

Getting Linux on your own machine

The databar machiness runninga customizedversionof Redhat6.1. If you wantto getLinux on
your homePC, thereareseveral options. It is possibleto buy it at “PolytekniskBoghandel” where
youwill getanicemanuakndothergoodies.SometimeshecomputemagazineincludesaCDROM
with Linux on, andthe IDG bookletsalsoincludea CDROM. It is alsopossible(andlegal) justto
burnacopy of someone€D. YoucanboroughaCD-ROM atITU with anupdatedRedHat6.1 Linux.

It's no problemif you wantto useotherdistributionsthan Redhat,the only differenceis that some
files andscriptsrelatingto the administratiorof the machinecanbe placeddifferent.

Linux cancoexist with MS Windows on the samemachine andcanreadbothFAT32 andNTFS.
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