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Abstract

Kontactis the new integratedKDE personalinforma-
tion managemenapplication. Well, it seemsnew, but
in factonly the shiry surfaceis new. Underthe hood
well-known time-honoreDE applicationdik e KMail,
KOrganizer KAddressBook, KNotes and KNode do
their work. This paperdescribeshow KDE component
technologieslike KParts, DCOP or XMLGUI enable
embeddingf applicationgo createsomethingwhichis
morethanthe sumof the parts.

1 Intr oduction

Kontact[1] is a new KDE [2] applicationfor managing
personainformationlike mail, appointmentstodolists
andcontacts. It is basedon existing KDE applications
which areembeddednto a containerframework by us-
ing KDE componentechnologyandextendingit where
required. Figure 7 shavs a screenshoof the organizer
componentn Kontact.

Thefunctionalityof Kontactemegesfrom integration
of the component®on the applicationlevel. It doesnt
compromisethe ability of the componentdo run asin-
dividual stand-aloneapplications. The userretainsthe
choicewhetherto usethe componentsas one applica-
tion aggreyatingall the functionality or to usesomeor
all partsasseparatapplications.

KDE is one of the major desktopernvironmentsfor
Linux andUnix systems.it is basedon the Qt toolkit
[29] andmostly writtenin C++. It consistsof a frame-
work providing the desktopinfrastructureand a wide
rangeof applicationsfrom webbrowserandmail client,
throughmusicplayers,gamesandeducationakoftware
to text editor andintegrateddevelopmentervironment.
Kontactis part of the kdepim module of KDE which
containgoolsfor personalnformationmanagement.

After ashortdiscussioraboutcomponentsandmono-

lithism (section2) this paperwill give anintroduction
into the Kontactcomponentmodel(section3) anda de-
tailed overview of the integrationtechnologiesusedin
Kontact(section4). It will discussthe importanceof
openstandardgsection5), give aninsightinto Kontact
asproject (section6) andwill concludewith informa-
tion aboutthe availability of Kontact(section7), nal
remarks(section8) andsomeinformationaboutthe au-
thorsof Kontact(section9).

2 Componentsvs. Monolithism

Why botherwith integrating originally disparateappli-
cations? Why not build a monolithic integratedappli-
cationfrom groundup with all its parts tting together
from thebeginning?

The technicaladwantagesare that a loose coupling
forcesmodularizationand cleanerinterfacede nitions.
This leadsto a betterfactoredarchitecturewhich is in-
herentlyeasierto maintainandleverageseuseof exist-
ing code.

On an economicalside this kind of reusesaves the
investmentsin particularof time andeffort of the open
sourcecommunity in the alreadyexisting applications.
All the componenténtegratedinto Kontacthave along
historyasindependenapplicationsandprovide a stable
andfeature-richbasefor theintegratedframework.

Thereare also social reasons.Eachof the different
Kontactcomponentpplicationshave their own healthy
developercommunities. By providing a technicalin-
tegration framewnork on the top of those applications
the developersalso get integrated. They still main-
taintheir applicationdevelopmentenvironmentbut gain
a new senseof community on a higher level. The
Kontactexperienceshaws that this works surprisingly
well and gives room for new synegies. The mono-
lithic approachesve have seenin the pastin this area
have sufferedfrom the not-invented-heresyndromeand
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reinvention-of-the-whel scenarios. There are several
projectswhich tried to write a monolithic application
comparabldo Kontactandfailed becausef theserea-
sons.

On aphilosophicalevel theintegrationof GUI desk-

top applicationsasdoneby Kontactcanalsobe seenas
interestingparallel to the classicphilosophyof UNIX
commandssingle-purposeommandsvhich canbe as-
sembledto complex and powerful aggreyationsto ful-
Il almostary taskimaginable. By combiningsingle-
purposeapplicationsin anintegratedsuitefor personal
informationmanagemerthis philosophyis raisedto the
applicationlevel.

3 The Kontact ComponentModel

The Kontactframework actsasa containerfor plugging
in other applicationsas components. It provides the
standarcervironmentlik e mainwindow, menu,tool and
statusharsaswell asa navigationbarto controltheem-
beddedcomponents Applicationsto be embeddednto
this ernvironmenthave to be accompaniedy a Kontact
plugin. The plugin actsasmediatorbetweerthe frame-
work andthe application.It exposeghefunctionality of
the applicationwhich is beingintegratedby implement-
ing the KontactPlugin API andinteractswith the Kon-
tactFrameavork by usingthe KontactCoreAPI. All this
is donein-processCommunicatiorbetweerthecompo-
nentss donevia DCOPthroughclearlyde ned standard
interfaces Figurel shovs the componentnodel.

The plugin API speci esfunctionswhich have to be
implementedy concretepluginsfor providing accesso
the correspondind<Part object,the summaryview and
optionshow thecomponenappearandis handledn the
framawork application. This includestitle labels,icons
andhintsaboutthe positionin the navigationbar. In ad-
dition to thatit providesfunctionsto controlthecompo-
nentbehaior, startingandselectingof acomponentre-
guestingf thecomponentunsembeddedr stand-alone
andaccesso theinterfacesof theunderlyingcomponent
technologiesFinally the plugin API providesfunctions
for handlingof draganddrop functionality anduserin-
terfaceactions.

The framework core API which givesthe pluginsac-
cesdo theframewvork mainly dealswith loadingandse-
lectingof pluginsbelongingto othercomponentslnter-
componentommunicatioris doneby usingthe DCOP
interfacesof theindividual components.

A Kontactplugin canprovide an applicationor doc-
umentmain view, a summaryview and somespeci ¢
functionality and datalike menu and toolbar actions,
con guration, "about” dataandmore. If anapplication
alreadyprovidesa KPart aspart of its interfaceadding
a Kontactplugin in orderto integrateit into Kontactis
only afew linesof code.

4 Application Integration Technologies

The KDE framework providesa rich variety of integra-
tion technologied5]. They have beenusedon a com-
ponentlevel for applicationdike the KDE web browser
Konquerof14] andonaslightly higherlevelin theKDE
of ce suiteKOf ce [15]. Kontactconstitutesheintegra-
tion on the highestlevel - thelevel of completeapplica-
tions.

This sectionwill presentthe KDE componentech-
nologyKParts(sectiord.1),thedesktopcommunication
protocolDCOP (sectior4.2), the userinterfacedescrip-
tion framenvork XMLGUI (section4.3), the integrated
con guration frameawork (section4.4), andthe KDE re-
sourcedramenork KResourcegsectiond.5).

4.1 KParts

KParts is the KDE componenttechnologyintroduced
with KonquerorandKOf ce. A KPartis adynamically
loadablemodule which provides an embeddabledoc-
umentor control view including associatednenuand
toolbaractions. A broker returnsKPart objectsfor cer
tain dataor servicetypesto the requestingapplication.
KParts are for exampleusedfor embeddingan image
viewer into the web browseror for embeddinga spread
sheeibjectinto theword processar

KPartinstrumentatiorof anapplicationis alow-effort
task, becauseall the technologiesusedare usually al-
ready utilized in the existing code. Thereare no new
programmindanguagesegxternalprocessesr protocols
involved. It basicallyboils down to theimplementation
of aspeci c C++interface.Kontactcomponentsill have
a KParti cation history of heroicone-weekndor even
one-afternoofacks.

4.1.1 What'saKPart?

KPartsconsistof a view objectembeddablén auserin-
terfaceframe, associatedictionslike menusitemsand
toolbar buttonsand optional extensionobjectsfor han-
dling the statusbar or specialfunctionality like the for-
ward,backwardandhistoryfunctionsof abrowser They
areaccompaniedby metadatdik e authorand copyright
informationand servicetypesthe KPart provides. The
metadatas provided as les adheringto the Desktop
Entry Standard35]. This standardhostedby freedesk-
top.o, is usedin mary otherplacesin KDE andother
desktopervironmentse.g. GNOME [3], to storemeta-
data.

Theview objectprovidedby KPartsis a standardiser
interfacecomponentwhichis usuallyembedde@dsmain
componeninto the mainwindow of the embeddincap-
plication. It representtheview or mainwork areaof the
functionality provided by the KPart.

In additionto the view the KPart providesuserinter-
face actionswhich correspondo menuitems or tool-
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Figure 1: KontactComponenModel

barbuttons. Themenusandtoolbarsof KPartsarecom-
binedwith the menusandtoolbarsof the main window
or othercomponentsTheactionsaredescribedandcre-
atedbasedon an XML descriptionsof the availableac-
tions. This mechanismis known asXMLGUI. It is de-
scribedin moredetailin section4.3.

Speciaffunctionalityof theembeddingpplicatiorfor
useby the KPart canbe provided by extensionobjects
which arecreatedoy the KPartandmadeexternallyvis-
ible. Oneexampleis thestatusharextensiorwhichgives
KPartsaccesso thestatusharof themainwindow of the
embeddingapplication. The KPart sendsthe messages
to be shown in the statusbar to the extensionandthe
embeddingapplicationtakes careof shaving themand
synchronizinghe statusbarinformationwhendifferent
KPartsareactivated.

4.1.2 KParts Framework

KParts are loadedas dynamicallyloadablemodulesat
run-time.A tradermechanisnbasedntheservicetypes
providedby the KPartsis usedto selectthe KPart which
ts bestto the dataor applicationto be handledandthe
preferencef the user For examplein Kontactthis
mechanismis usedto nd the applicationswhich pro-
vide the Kontactintegration,andin Konqueroiit is used

to nd appropriateviewer andeditor partsfor handling
document®f speci c MIME types.

The actualKPart API basicallyconsistsof the func-
tionsto selectloadand nd thedesiredKPartinstance.
Speci ¢ functionality of the KPart instancess realized
by subclassing. The documenthandling KParts used
in applicationslike Konqueror for example, provide
aninterfaceto load and save documentsn a network-
transparentway in the classesReadOnlyPart and
ReadWritePart  [7].

CommunicatiorbetweerKPartsis donevia the Desk-
top CommunicatiorProtocol(seesection4.2). This ex-
tendsthe API of the speci ¢ KParts by functions not
only available to the embeddingframenork but also
availableto othercomponentsvithin or out of the pro-
cessof theembeddingapplication.

The KPart interfacesdon't include remotefunction
calls, unlike mary othercomponentechnologyframe-
workslike DCOM [8] from Microsoft, UNO [10] from
OpenOfce.org or Bonobo[11] from GNOME. Histor
ically the predecessoof the KParts framework which
was basedon CORBA [9] from The OpenGroup did
S0, but dueto its compleity it wasnt acceptedy ap-
plication developersand it was eventually replacedby
the current combinationof KParts and DCOP which
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provides a simpler framewvork for use within a desk-
top ervironment. For a moredetaileddescriptionof the

KParts componentrchitecturancluding a comparison
with othermodels.especialfCORBA basednodelssee

[6].
4.1.3 Useof KParts in Kontact

The classicalKParts model originatesfrom document-
orientedviews in KOf ce and Konqueror The differ-
encein Kontactis that the KPart instancesare not as-
sociatedto speci ¢ documentsput representiews to
more global objects, like the users mails, calendaror
contactdata. Kontactdoesnt subclasghe KPart's API,
but usesDCOP callsto accesghe speci ¢ functionality
of theembeddedpplications.

Kontactloadsa KPart objectfor eachapplicationit
embeds. The KPart provides the main view which is
usuallyusedin the mainwindow of the stand-aloneer
sion of the application. Loadingis done on demand,
so that only those objects consumememory and af-
fect startuptime which are actually used. Unlike in
purelydocument-orientedserinterfacesmultiple KPart
instancesare loadedin paralleland communicatewith
eachother, re ecting the situationof multiple applica-
tions running in parallel and working together Con-
cerningthe userinterfacetherestill is a primary KPart
instancewhich is active. This meansthat its view is
shawvn in the mainwindow andits part-speci cactions
arememgedinto the applicationsnenusandtoolbars.

4.2 Desktop Communication Protocol

(DCOP)

The Desktop CommunicationProtocol (DCOP) is the
well-known KDE inter-processcommunicatiormecha-
nism. It is basedon a centralsener relaying function
calls betweenapplications.DCOP malkesuseof the Qt
object serializationimplementationand usesthe Inter
ClientExchangdICE) protocol[12] (partof X11R6)as
transportayer.

Thekey featureof DCOPthatmakesit aviablechoice
for Kontacts inter-componentommunicationis that it
is alsoableto make in-proces<allsandthusminimizes
the overheador communicatiorinsidethe one-process
Kontactcomponenassembly

As thisis donecompletelytransparentlyo the sender
andreceverof DCOPcalls,it makesit possibleto either
run Kontactcomponentsnside of the Kontactframe-
work or asstand-alonepplicationswithout any differ-
enceto theuserotherthantheadditionalGUI integration
insidetheKontactframewnork andthefeatureghisinher
entlyaddse.gtheintegratedcon guration,thesummary
view or the extendeddraganddrop support. This gives
usersthe choiceto runtheapplicationin away thatbest
ts to their personalvorking style.

4.2.1 DCOP Implementation

DCOP communicationbetweenprocessess mediated
by a specialsener process.This sener is startedwith
eachdesktopsessiorand handlesall DCOP communi-
cation betweenapplicationsbelongingto this session.
When an applicationwantsto talk to anotherapplica-
tion it sendsthe requestto the DCOP sener which in
turn forwardsthe requesto its destination.Responses
aresentbackto the senerwhich returnsthemto theap-
plication from which the requestoriginated. The fact
thatcommunicatiorgoesthrougha seneris completely
transparento the applicationausingDCOR

Whenan applicationprovidesa DCOP interfacefor
useby otherprocesset registersitself with theapplica-
tion namewith the DCOPsener. In additionit registers
eachDCOP interfaceit provideswith a speci c name
with thesener. DCOP providesinspectionfunctionsso
thatit is possibleto brovseDCOPinterfacesn orderto

nd outwhich interfacesareregisteredandwhich func-
tionsthey provide.

Direct function calls are not the only way to use
DCOR it is alsopossibleto usea signalingmechanism
wherean applicationregistersfor a speci ¢ signaland
thesenerthennoti es theapplicatiorwhenthesignalis
emittedby the applicationwhich wasrequestedBy us-
ing wild cardmatching e xible control over which sig-
nalsanapplicationlistensto is possible.

Actual communicationin DCOP is done using the
ICE library, partof the X sener, astransportiayer The
communicationis doneby using Unix soclets. DCOP
intentionally doesnt provide network transparentom-
municationbecaus¢hisisn't requiredin normaldesktop
scenario@ndwould addanadditionallevel of complex-
ity aswell asimposinga new classof securityproblems
whichdon't needto behandledf network accesss dis-
abled.

Serializatioranddeserializatiorof datais doneby us-
ing the C++ streamoperatorsassociatedvith all the ba-
sic datatypesin the Qt toolkit. They usea compactbi-
naryformat. This is hiddenfrom the DCOPuser Only
if new or customdatatypesare to be sentover DCOP
do new streamoperatorshave to beimplemented.This
is mostly very easybecausédt canbe basedon existing
operatordor thedatatypesthenew typeis composeaf.

DCOP interface compiler For corvenientinstrumen-
tation of anapplicationwith DCOPinterfacesthereis a
specialtool, thedcopidlcompiler It takesa le describ-
ing theinterfaceandgenerateshe C++ coderequiredto
implementtheinterface.Theinterfacedescriptionle is
basicallya C++ classheademwith someadditionalkey-
words to identify the functionsfor instrumentatiorby
DCORP So usuallyit is enoughto add thesekeywords
to the alreadyexisting headedeclaringthe functionsto
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class KCalendarlface public  DCOPObject
K_DCOP
public:
KCalendarlface()
DCOPObject("Calendarlface™) {3
k_dcop:
virtual void showTodoView() = O;
virtual void showEventView() = 0;
virtual void goDate( QDate date ) = O;
virtual void goDate( QString date ) = O;

Figure2: Examplecodeproviding a DCOPinterface

be availablevia DCOPandrun the dcopidlcompileron
this le. For normalcompilationthe specialkeywords
arede ned to be emptysothatthey areignoredby the
compiler Figure?2 showns an exampleof a heademused
to generatea DCOPinterface.

The dcopidl compileralso providesthe capabilityto
generatestubclassesvhich canbe usedto make DCOP
functioncalls. This way the DCOP call appearsasnor-
maltype-safdunctioncall to thecalling applicationand
the DCOPcommunicatiorandthefactthatthecall actu-
ally is aremotefunction call becomesompletelytrans-
parentto theapplicationausingDCOR

TheKDE build systemautomatesunningthe dcopidl
compilersothatDCOPinterfacescanbe addedor used
by addingonly a few linesto the Make le templatesor
headerles.

The abstractionintroducedby the dcopidl compiler
could be usedto replaceDCOP by anothertransport
mechanisnwithout ary changego applicationssimply
by modifying thedcopidlcompilerto generatestubsand
interfaceimplementationgor anothertransportmecha-
nism. This would be oneway to add supportfor other
inter-processcommunicationmechanismdike D-BUS
[13] or platform-speci ctechnologies.

Application scripting DCOP is not limited to com-

municationbetweenapplications. It can also be used
by endusersto control an applicationremotely There

areseveraldifferentmethodsavailableto do this corve-

niently. For example,onecanusethedcop command
line tool for sendingDCOPrequeststhe corresponding
GUI tool kdcop , or usethelanguagebindingsto script

theapplicationin languagesik e Perlor Python.

4.2.2 Useof DCOPin Kontact

For KontactDCOP is the main communicationrmech-
anism between components. It is used for inter
application communicationwhich, dependingon the
con gurationof Kontactplugins,meansnteractingwith
applicationsrunning as external processeswith their

own userinterface or running embeddednto Kontact
in-process.DCOP handlesin-proces<alls in a special
way without using the dcop sener processn orderto
optimizethe ef ciency of DCOPcalls.

To maximize e xibility mostof the interfacesused
for communicatiorbetweencomponentsre not tightly
coupledto theimplementatiorof the componentThere
areabstracinterfacesfor servicedik e "email client” or
"organizer"which areimplementedy speci c applica-
tions like KMail or KOrganizer In principle theseser
vicescould alsobe implementedby otherapplications,
sothattheusercouldchoosehe speci ¢ applicationfor
beingusedin Kontact. This might even be usedto in-
tegratenon-KDE applicationsby addinga smallDCOP
wrapperaroundthe speci c interfacesof the application
to beintegrated.

As componentareloadedondemandandstand-alone
applicationsmight not yet have beenstartedwhen an-
othercomponentequest€ommunicatiorithereis a spe-
cial servicefor startingDCOPservicesondemand.The
components thenstartedaccordingto the userscon g-
urationinsideKontactor asstand-along@rocessvhena
requesto theserviceinterfaceimplementedy thecom-
ponentis initiated.

One problemthat ariseswith componentseingop-
tionally ableto run stand-aloneor embeddednto the
Kontactframework applicationis that the nameof the
applicationregisteringthe DCOP interfacesis different
for thesetwo casesThuscomponentsnsideof Kontact
registertwice, oncewith the nameof the containerap-
plicationanda secondime with the nameof the stand-
aloneapplicationsothattheinterfacesarealwaysavail-
ableunderthesamename.

Unique Applications DCOPIis alsousedfor realizing
so-called’unique applications”. Theseare applications
which canonly be startedonceper session.This is for
exampleusedto make surethatprocessingf mail fold-
ers,calendaror addres$ook dataalwaystakesplacein
asingleprocessn orderto avoid problemswith concur
rentaccesdo the samedataby differentinstance®f an
application.A uniqueapplicationhasa simplestandard
DCOPinterface.Whena uniqueapplicationis startedit
rst looksif a processalreadyhasregisteredthis stan-
dardDCOPinterfaceunderthe nameof the application.
If the processalreadyexistsit is calledto handlethere-
guestto startanotherinstance.This usuallymeanghat
an existing main window is activatedor that command
line optionsare processedIf the procesdoesnt exist
yetapplicationstartupproceedsndregistersthe DCOP
interface,sothatit is visible for subsequenstartingof
applicationinstances.

The standarduniqueapplicationhandlingisn't com-
pletelysufcient for the caseof Kontact,becauseanap-

Thisdocumentwvas rst publishedn the Proceeding®f USENIX'04: FREENIXTrack 5



plication canbe run in two ways, as stand-aloneppli-
cation wherethe standardunique applicationhandling
applies and as embeddedcomponentwhere the pro-
cessproviding the unique DCOP interfaceis different
from the stand-alonease.A DCOPwatcherclasshan-
dlesthis situationby forwardingthe uniqueapplication
DCOP requestdo the correctdestination. This makes
surethatfor examplewhencalling KOrganizerfrom the
commandine anda KOrganizercomponenin Kontact
is alreadyrunningthecomponentn Kontactis activated
insteadof runninga secondnstancestand-alone.

Hidden DCOP functions Kontactalsomakesuseof a
speciaffeatureof thedcopidlcompilerwhich allows de-
velopersto hide DCOP functionsfrom the standardn-

terfaceinspectiorprovidedby thedcopandkdcoptools.

This makesit possibleto hide partsof the DCOPinter-

facessothatthey canbeusedfor inter-componentom-
munication,but arenot availableto toolslike dcopand
kdcopwhichrely ontheinterfaceinspectioncapabilities
of DCOR

4.3 XMLGUI

The integrationof separatepplicationsnto a common
mainwindow requiresmeming of menusandtoolbars.
KDE providesan abstractvay to de ne menuandtool-
baractionsusingXML description®f wheretheactions
areplaced.Thesedescriptionsareloadedandprocessed
at run-time. This allows to changemenusandtoolbars
to be changedvithout changingcode. It alsoprovidesa
way to manipulatemenusandtoolbarsprogramatically
from outsidethe codeimplementingthe actions.

This e xibility is akey requiremenfor embeddingc-
tions from differentapplicationsn a singleframework.
It allows to menusto changedynamicallyandtoolbars
to re ect the functionality provided by the currentlyse-
lectedcomponent.In additionto thatit allows compo-
nentsto injectadditionalactionswhich canoptionallybe
availableindependentlyof the selectedcomponentand
it malkesit possiblefor theframework to remove actions
whichwould beredundantnsidetheintegratedapplica-
tion. Examplesarecon gurationoptions,”’new” actions
and"about” dialogs,which are all provided by global
actionsof the container

Themenuandtoolbarpartsof KParts(seesectiord.1)
arebasedon XMLGUI. Figure 3 shavs an exampleof
anXML userinterfaceactiondescription.

One adwantageof the XMLGUI mechanismis that
it makesit possibleto provide a generalcon guration
mechanisnfor the actionsto the user Thereis a stan-
dardcon gurationdialogwhich enableghe userto per
sistentlychangewhich actionsareshavn astoolbarbut-
tons.

Another adwantageis that a it is possibleto change
menusandtoolbarsof anapplicationby justchangingor

<IDOCTYPE kpartgui >
<kpartgui version="15"
<MenuBar>
<Menu name="file">
<text>&amp;File</text>

name="kontact" >

<Action name="action_new"/>
<Separator/>

<Action name="file_quit"/>
</Menu>

<Menu name="settings">
<text>&amp;Settings</text>
<Merge append="save_merge"/>
<Action name="settings_configure" />
</Menu>
</MenuBar>
<ToolBar name="mainToolBar">
<text>Main  Toolbar</text>
<Action name="action_new"/>
<Merge/>
<Action
</ToolBar>
</kpartgui>

name="help_whats_this"/>

Figure 3: ExampleXML descriptionof userinterface
actions

providing morespeci ¢ actiondescriptionsThis canbe
usedoby systemadministratorso lock down applications
andmalke partsof the functionality unavailableto users.
This is usedby the KIOSK modedescribedn section
4.4.3.

4.4 Integrated Con guration

Con guration of Kontactis doneby extendingthe mod-
ular mechanismsisedin the desktop-wideKDE control
centerto theapplicationlevel. Con gurationdialogsare
composedf moduleswhich are dynamicallyloadedat
run-time. A genericcon guration dialog provides ac-
cessto all modulesrelevantfor the applicationsembed-
dedinto Kontact.

The selectionof the componentsvhich arepresenin
Kontactis doneby anextensionof the metadatassoci-
atedwith all programs.The genericKDE plugin selec-
tion infrastructureanakesuseof this databy providing a
baclendfor accessingctivation stateof pluginsanda
GUI for the userselectingwhich pluginsshouldbe ac-
tive.

Generalaccessto the actual con guration options
is performedthroughthe KDE con guration baclend
(KCon g XT, seesection4.4.2). It providesanabstract
descriptionof con guration optionswhich is reusedn
theGUI, agenerated\PI to thecon gurationdatawhich
is usedto accessandsharecon gurationdatain awell-
de nedway, andotherthings,likethedesktogockdown
featuresof the KIOSK mode.
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Figure4: TheKontactcon gurationdialog

4.4.1 Common Con guration Dialog

The con guration dialog is one example where appli-
cationintegrationin Kontactis morethanjust meiging
viewsin acommonmainwindow. Thecon gurationdi-
alogprovidesaccesso all optionsof thecomponentse-
lectedto beembeddedhto Kontact.It createsacommon

hierarchicalview of all available con guration pages.

See gure 4 for a screenshobf the integratedcon g-
urationdialog.

Technically the different pagesof the con guration
dialogareimplementedasdynamicallyloadedmodules
usingthe sameprogrammingnterfacesasthe desktop-
wide KDE control center Eachmodulehasan associ-
ated le which containsmetaand control information
like the nameof the moduleincluding translationsthe
nameof thelibrary to loador thetypeof controlmodule,
i.e. in whichdialogandwherein thehierarchyit is to be
shawvn. This le usesthe DesktopEntry Standard35].
This mechanismallows the constructionof the naviga-
tion partof thedialogwithout actuallyloadingthe mod-
ules. Thefactthatthe modulesareimplementedasin-
dependeniodulesallowsthemto beloadedondemand
asthey are neededby the userinterface, even without
requiringto have the KPart of theassociateapplication
to beloadedin memory

4.4.2 KCong XT

For storageof con guration data the standardKDE
con guration baclkend is used. It storesthe data as
groupedkey-value pairs in simple les using an INI-
style syntax. The con guration baclend supportscas-
cadingcon guration les, thanksto whichuserssettings
are read and memged from several les, startingfrom
global system-wideles down to userspecic les in
the usershomedirectory In generalinformationfrom
more speci c les takes precedencever information

<?xml version="1.0" encoding="UTF-8"?>

<IDOCTYPE kcfg SYSTEM"http://www.kde.org/
standards/kcfg/1.0/kcfg.dtd">

<kcfg>

<kcfgdfile name="kontactrc"/>

<group name="View">
<entry type="String" name="ActivePlugin">
<default>kontact_summaryplugin</default>
</entry>
</group>

</kcfg>

Figure5: ExampleXML le usedby KCon g XT for
describingcon gurationoptions

from moreglobal les, but this canbe modi ed in the
KIOSK mode.

KCon g XT (XT standsfor "extendedtechnology”)
is an additionallevel of abstractioron top of the stan-
dard con guration baclend. it is basedon an abstract
descriptionof the con guration usingXML. See gure
5 for an example le. The descriptioncontainsinfor-
mationon the namesandtypesof con guration entries,
thetext usedfor labelingandexplainingthe options,de-
fault valuesandalogical groupingof the entries.It also
containssomecontrol information like wherethe con-
guration is stored.

Con guration Code Generator To provide applica-
tions with cornvenientand type-safeaccesdo the con-
guration dataKCon g XT includesatool for generat-
ing the C++ code,requiredto accesshe data,from the
XML descriptionsles: the "kcon g compiler”. The
generateadtode providesdirectaccesdo the con gura-
tion entriesby creatingindividual functionsfor eachen-
try. Thesecanbeusedwithin theapplicationcodewhen
accesdo speci ¢ entriesis needed. Thereare various
optionsto control the generatiorof the code,so that it
canbeadaptedo thespeci ¢c needf applications See
gure 6 for anexampleof generatedode.

The generatedtlassesalso provide a genericway to
accesghe con gurationentries.This is usedfor widely
usedactiondik ereadingandwriting of thecon guration
data. The generatedtlassis also usedfor connecting
con guration dialogsto the baclendin a genericway.
Thereis a specialclassKConfigDialog ~ which asso-
ciatesthe widgetsof a con guration with con guration
entriesbasedon the namesof the entriesand the wid-
gets. This makesit very easyto createcon guration di-
alogsbecausall handlingof the actualdatais doneau-
tomaticallyin thebaclkendandthe developeronly hasto
createan XML descriptionof the con guration options
andacorrespondinglialog. If thisis donewith GUI de-
signtools like Qt Designer[30] creatingcon guration
dialogscanbedonewithout having to write morethana
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few linesof code.

Tools Therearesomeadditionaltools underdevelop-
mentwhich make useof thegenericnatureof the KCon-
g XT framewnork. Oneis an application-independent
editorfor con gurationoptionswhichworksonthecon-
guration les via KCon g XT. This allows to manipu-
late optionswhich have no representatioin the GUI, to
edit remotecon guration les or to edit the con gura-
tion of multiple applicationsin onego. The othertool
underdevelopmenis a graphicaleditorfor theKCon g
XT XML descriptions.This makesit possibleto create
andeditcon gurationwithout having to know aboutthe
XML format. Togetherwith Qt designerthis makesa
powerful suite of tools for easyimplementationof the
con guration partsof applications.

Benets Theadwantage®ftheKCon g XT approach
arethatthereis only a singlelocationwherecon gura-
tion keys and default valuesare speci ed, that thereis
type-safeaccesdo the datafor applicationsthatdetails
of readingandwriting the con guration, e.g. applying
default values,areautomaticallyhandledandthat there
is away to accesghe con gurationin an abstractway;,
whichisin particularusefulfor generidoolsnottiedto a
speci ¢ setof con guration data,for examplea generic
con gurationdialog.

Kontactwhich, by its natureof applicationintegra-
tion framework, combinesalot of con guration options
greatlybene tsfrom thesimpli cationswhicharemade
possibleby theuseof KCon g XT.

4.4.3 KIOSK Mode

To ne-tune the con gurability of applicationsand to
give administrators tool to controlhow userscon gure
their applicationsKDE provides the so-calledKIOSK
mode.Thisis anextensionof thestandardton guration
baclendwhich allows to controlhow con guration op-
tions canbe changed.This offersall the tools required
for featuredik e desktop-lockdan.

The key conceptof the KIOSK modeareimmutable
options. Any entry of a con guration le canbe made
immutableby addingaspecialag toits key. Thismeans
thatthe con guration baclendwon't write ary changes
of this entryanymore. As con guration les arereadin
acascadewvay anadministratocanaddthe ag making
anentryimmutablein a globalcon guration le which
theuserdoesnt have permissiongo write. Thisway the
optioncan't bechangedy the useranymore.

4.4.4 Con guration Wizards

With the integration of differentapplicationsn a com-
mon framawork, as happensn Kontact, the needfor
commoncon gurationincreasesThereareseseralcon-
guration optionswhich arethesamefor differentappli-

namespace Kontact {

class Prefs public  KConfigSkeleton
public:

static Prefs  *self();

“Prefs();

/**

Set ActivePlugin
*
static
void  setActivePlugin( const QString & v )
if (Iself()->

isimmutable(
self()->mActivePlugin

"ActivePlugin" )

}

/**

Get ActivePlugin
*
static
QString
{

activePlugin()

return  self()->mActivePlugin;

/**
Get ltem object
ActivePlugin()

corresponding to
*/
ItemString
{

}

*activePluginltem()

return  mActivePluginltem;

Figure6: Codegeneratedrom theexampleXML of g-
ure5

cations/ike nameandemailaddres®f theuser depend
oneachotheror canbededucedrom otheroptionslike
senernamesaddressesf certain les or serviceonthe
samesener.

One example is the con guration for accessto a
groupware sener wheredatalike addressesf incom-
ing andoutgoingmail sener or for accessingontactor
calendardatacanbe createdfrom knowing which kind
of sener is to be usedtogetherwith addressandlogin
informationfor aspeci c sener.

Con guring thisinformationin all thedifferentappli-
cationss cumbersomealthoughthe ne-grainedcon g-
urationis neededor tuning the applicationsto special
needsandto be ableto handledifferentusagescenar
ios. The classicalsolutionto this problemis to provide
con guration wizardswhich collect the requiredinfor-
mationfor con gurationata centralizedocation.
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Wizard Rules In Kontactthis problemis addressed
by a specialkind of application-spanningon guration
wizardbasedon anextensionof KCon g XT for propa-
gationof con guration options. Theinformationwhich
is neededo deducehedetailedcon gurationfor thein-
dividual applicationss describedoy a standardKCon-
g XT XML le andthecorrespondingsUI is created
on top of this. For propagationof the informationto
the con guration of the individual applicationsa setof
rulesis addedio theKCon g XT XML le. Theserules
canspecifysimplecopying of datato othercon guration
les or morecomplex conditionalpropagatiorbasedon
otherdata,e.g.basedntheinformationif aspecialfea-
tureis enabledbr not. it is alsopossibleto de ne custom
ruleswhich areaccompaniedby C++ code. This gives
the e xibility to alsohandlevery complec cases.

Wizard User Interface The wizard dialog readsand
interpretsthe dataandrules from the description les,
integrateshe GUI for settingthe optionsandappliesthe
dataput in by the useraccordingto the de ned rules
to the con guration of the involved applications. This
mechanismmalkesit very easyto setup con guration
wizardsastheapplicationdevelopercanusethe generic
mechanism&ndonly needsto write codefor handling
of specialcases.It hasthe additionaladvantagethat it
createsa formal speci cation of how the con guration
is affectedby the wizard which canfor examplebe ex-
ploitedin the GUI to indicatehow the differentcon g-
urationoptionsdependon eachotherwithout requiring
ary specialhandlingby the applicationdeveloper
Kontactprovides wizardsfor con guring accesgor
groupwaresenerslike Kolab [31] or eGroupvare[32].
It would alsobepossibleto usethewizardinfrastructure
for settingup userpro les orto makeit possibleo apply
policiesto the con guration. It might alsobe usefulfor
storingandreapplyingcertaincon gurationsof individ-
ualusersg.g.whenmoving betweendifferentsystems.

45 KResourcesFramework

The way an applicationlike Kontactaccessed#s data
shavs somecommonpatternsfor differentdatatypes.
For examplecalendadataandaddres$ookdataareac-
cessedn asimilarway. It canbestoredocal or remote,
it canbe storedin text les of differentformatsor in

databases-li&systemstherecanbedifferentsourceof

the samekind of data,which needdifferentcon gura-
tion, datacanberead-writeor read-onlyetc.

To addresgheseproblemsin a commonand consis-
tentway andto avoid duplicationof codeandeffort Kon-
tact makesuseof the so-calledKResourcegramework
which providesan abstracinterfacefor managemenf
dataresourcesThisframework speci esanAPI for data
resourcesand the userinterfaceto con gure thesere-
sources. The resourceAPI includesfunctionsfor sav-

ing andrestoringcon guration, for openingand clos-

ing of resourcesfor loadingand saving data,for nam-
ing resourcesandfor handlingwrite permissions.The

frameawork also provides a managementlassfor han-
dling creation,modi cation, con guration and persis-
tanceof KResource®bjectsanda commoncon gura-

tion modulewhich operateson the abstractAPI of the

resourcesand so providesa userinterfacefor manage-
mentof all differentresourceobjectsat a centralplace.
Usuallythereis only onesetof resourceper datatype

which representdor examplea centralcalendaror ad-

dressbookfor a usersharedy differentapplicationsor

Kontactcomponents.

Resource Families Deriving from the abstractinter-
facethereis a setof classegle ning resource$or acer
tain type of data. They arecalledfamiliesin the KRe-
sourcedramework. Currentlytherearefamiliesfor ex-
amplefor calendarandaddres$ooks.

For thedifferentfamiliestherearevariousimplemen-
tationsof concreteresourcese.g. le basedcalendars
usingthe iCalendarformat, addresdooksaccessedia
LDAP orresourcesccessingalendaandaddres®ook
dataon a Kolabsener. Therearealsoa bit moreexotic
resourcefik e onethatprovidesentriesof aBugzilla[33]
basedbug-trackingsystemastodolist in KOrganizer

All KResourcesare implementedas plugins and
loadedatrun-time, sothatmemoryconsumptiorof Kon-
tactisn't affectedby unusedresourcesand dependen-
cieson specialexternallibrariesareisolatedin the plu-
ginswithout addingto the dependenciesf the Kontact
framawork applicationor othercomponents.

ChangeNoti cation TheKResourceframewnorkalso

includesa mechanisnto notify differentinstancesac-

cessingthe samesetof resourceaboutchangesn the

resourcecon guration. All resourcemanagemenbb-

jectsrunningin the samedesktopsessiorcommunicate
with eachotherfor this purposeegitherin-processr be-

tweendifferentprocessedy usingDCOPR Soif a new

calendarle is addedo theuserscalendain thecentral
resourcananagemerton gurationmoduleit automati-
cally appearsn the calendawiew of Kontactregardless
of whetherthe calendarunsembeddednh Kontactor as
stand-alon@pplication.

5 Open Standards

Oneimportantaspecbf interoperabilitybetweerappli-
cationsareopenstandardsor le formats,network pro-
tocols and other ways of interactionor dataexchange.
This is importantfor interoperationof componentsn-
side of Kontactaswell asin a wider context of inter-
operationwith all kind of applicationsandsenersfrom
differentprovenience.The fact that the standardsised
areopenis of particularimportancefor Free Software
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projectslike Kontactto ensurethat speci cationsand
otherinformationis availableto all developersandthe
resultingcodeis free for distribution under Free Soft-
warelicenses.

Kontact makes use of a wide variety of open stan-
dards. It implementsmary of the mail-relatedRFCs,
including POP[18], IMAP [19] and SMTP [20]. The
addres®ookcomponentisesvCard[21][22] asstorage
and exchangedormat, and provides supportfor LDAP
[23] as an accessprotocol. Calendaringis basedon
iCalendaf24] andtheassociatedroupschedulingstan-
dardsiMIP [26] andiTIP [25].

6 KontactasProject

In additionto the technicalaspectof Kontactit is also
interestinghow Kontactevolvedasaprojectandhow de-
velopmentworksin termsof social,organizationabnd
political aspects.

6.1 History

The history of Kontactis muchlongerthanthe history
of the currentprojectknown underthe nameKontact. It
evolvedalongwith thetechnologiest usesandtogether
with thecommunityaroundthecomponent# integrates.

KMail andKOrganizemwverepartof KDE almostfrom
the beginning, as separatapplications.Whendevelop-
mentfor KDE 2 beganthe kdepim modulewas intro-
duced. This startedasplaygroundfor a reimplementa
tion of the KDE addressbook which then becamethe
KAddressBookof today and for an experimentalnew
mail clientcalled’Empath”. KOrganizemovedinto the
kdepim moduleshortly beforeKDE 2.0 which wasre-
leasedn October2000.

The rst implementationof a KParts-basedrame-
work that aimedat integratingvariousexisting compo-
nentsof personainformationmanagemenrgoftwareap-
pearedin the KDE CVS on March 22th 2000. It inte-
gratedEmpathand KOrganizerbut never got to a state
whereit really did somethinguseful.

In April 2002theinitial versionof the Kontactframe-
work wasimportedunderthenameKaplaninto the KDE
CVS. It wastheresultof aweelend-hacknspiredby the
very modularplugin structureof whatnow is KDevelop
3 [36], which was at that time a brand-nev rewrite of
KDevelop 2. It integratedKOrganizerand KAddress-
Book. Shortly afterthatKMail wasalsointegrated,and
the resultingcombinationwas releasedas Kontactfor
the rst time asa stablepreview release.

At the beginning of 2003 after a meetingof mary of
the core kdepim developersin OsnabrueckGermaty,
KMail was moved into the kdepim CVS module,now
combiningall majorcomponentsf Kontactin onemod-
ule. KDE 3.2, in the beginning of 2004, wasthe rst
KDE releasewhich includedKontact. This wasversion

0.8 and alreadyprovided a full setof featuresmainly
dueto thelong historyof its components.

Sincethen kdepim is working towardsthe next re-
leasewhich will be Kontact1.0. Oneinterestingaspect
is thatthe developmentommunitiesof the differentap-
plicationsKontactintegratesalsogotintegratedandnow
form arobustandpowerful teamwhich, just asKontact
itself, is morethanthe sumof its parts.

6.2 The Inner Workings of the Kontact
Team

Kontactis a classicalFreeSoftware project. It hascon-
tributorsall over the world with differentbackgrounds
andinterestdut with thecommongoalto work on Kon-
tactandmake it agoodapplication.

Communicatiorandcoordinatiorbetweerdevelopers
is onecrucial point of the project. Many differenttools
areusedfor this purposege.g.CVS,Bugzilla, IRC, mail-
ing list, web pagesWikis andmore. The centralplace
for communications thekde-pimmailing list which has
around400 subscribers.More informal discussionsas
well as communicationamongdevelopersworking to-
getherfor exampleduring bug xing sessionshappen
on IRC. Becausecontributorsaredistributedover mary
differenttime zonesthereis actity in the KontactiRC
channellmost24 hoursa day.

Personalmeetingshave becomeincreasinglyimpor-
tant and shown to be essentialfor ef cient discussion
of technicalquestionsor commonwork on codeaswell
asfor fosteringtherelationshipdetweerthe developers
andincreasingnotivationandcommunityfeeling. Usu-
ally developersmeeton trade shaws or on the regular
yearly KDE-wide meetings,but in the pastyearanda
half dedicatedmeetingsof the group of kdepim devel-
opershave alsobeenestablished.

6.3 Commercial Impr ovementSystem

Most contributorsof Kontactdo their work in their free
time without gettingpaidfor it. Thisinevitably leadsto
con icts with otherengagement$eit thejob, studying,
or social actvities. Getting paid for working on Kon-
tact might alleviate thesecon icts. In additionto that
thereare often peoplewho would like to contribute to
Free Software projectsby spendingsomemonsey. This
is often dif cult, becausedhereis no infrastructurefor
receving anddistributing money.

For Kontactthereis an attemptto provide a solution
for this problemby offeringa commerciaimprovement
system[34]. This could be seenas continuationof the
voting systemof Bugzilla[33]. Theconcepis thatpeo-
ple willing to spendsomemoney for implementatiorof
certainfeaturesn Kontactpledgean amountof money
on the speci ¢ featurethey would like to seeimple-
mented.Developersprioritize their work orientedat the
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Figure 7: Kontactscreenshoshowingthe activecalendarcomponent

accumulate@mountof money perfeatureandwork on
the featureswith the highestamount. Oncethe feature
is completedandthe peoplepledgingthe money aresat-
is ed with theresult,they actuallytransferthemoney to
thedevelopershaving implementedhefeature.

7 Availability

Kontactis FreeSoftware. Its library andinterfaceparts
areavailableunderthe GNU Library GeneraPublicLi-
censgLGPL) [28], theapplicationitself is availableun-
derthe GNU GeneraPublicLicense(GPL)[27].

A rst stablesourcecodereleaseof Kontactwasdone
in March 2003[16]. The lateststableversionwasre-
leasedas partof KDE 3.2in February2004. It canbe
downloadedfrom the KDE FTP sener [17]. The next
stablereleasgKontact1.0) is plannedfor mid of 2004.
Thiswill bethe rst separateeleasef thekdepimmod-
ule independenbf the other KDE modules. It will be
basednthe KDE 3.2libraries.

8 Conclusion

Kontactintroducesanew level of desktopapplicationin-
tegrationbasedon the technologief the KDE frame-
work. It provides mail, organizer contactand other
componentgo deliver a solutionfor personalinforma-

tion managemenandgroupware. Its rst full-featured
stablereleasds availablesincethe beginning of 2004.

In additionto theintegrationonatechnicalevel Kon-
tact hasalso integratedthe developmentcommunities
formingastrongemndmoreproductve communityona
higherlevel. This nicely demonstratethe power of Free
Softwaredevelopment.
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