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Abstract

Kontact is the new integratedKDE personalinforma-
tion managementapplication. Well, it seemsnew, but
in fact only the shiny surfaceis new. Under the hood
well-knowntime-honoredKDE applicationslikeKMail,
KOrganizer, KAddressBook,KNotes and KNode do
their work. This paperdescribeshow KDE component
technologieslike KParts, DCOP or XMLGUI enable
embeddingof applicationsto createsomethingwhich is
morethanthesumof theparts.

1 Intr oduction
Kontact[1] is a new KDE [2] applicationfor managing
personalinformationlike mail, appointments,todolists
andcontacts.It is basedon existing KDE applications
which areembeddedinto a containerframework by us-
ing KDE componenttechnologyandextendingit where
required. Figure7 shows a screenshotof the organizer
componentin Kontact.

Thefunctionalityof Kontactemergesfrom integration
of the componentson the applicationlevel. It doesn't
compromisetheability of thecomponentsto run asin-
dividual stand-aloneapplications.The userretainsthe
choicewhetherto usethe componentsas oneapplica-
tion aggregatingall the functionality or to usesomeor
all partsasseparateapplications.

KDE is one of the major desktopenvironmentsfor
Linux andUnix systems.it is basedon the Qt toolkit
[29] andmostly written in C++. It consistsof a frame-
work providing the desktopinfrastructureand a wide
rangeof applications,from webbrowserandmail client,
throughmusicplayers,gamesandeducationalsoftware
to text editor andintegrateddevelopmentenvironment.
Kontact is part of the kdepim moduleof KDE which
containstoolsfor personalinformationmanagement.

After ashortdiscussionaboutcomponentsandmono-

lithism (section2) this paperwill give an introduction
into theKontactcomponentmodel(section3) anda de-
tailed overview of the integration technologiesusedin
Kontact(section4). It will discussthe importanceof
openstandards(section5), give an insight into Kontact
asproject (section6) andwill concludewith informa-
tion aboutthe availability of Kontact(section7), �nal
remarks(section8) andsomeinformationabouttheau-
thorsof Kontact(section9).

2 Componentsvs. Monolithism
Why botherwith integratingoriginally disparateappli-
cations? Why not build a monolithic integratedappli-
cationfrom groundup with all its parts�tting together
from thebeginning?

The technicaladvantagesare that a loose coupling
forcesmodularizationandcleanerinterfacede�nitions.
This leadsto a betterfactoredarchitecturewhich is in-
herentlyeasierto maintainandleveragesreuseof exist-
ing code.

On an economicalside this kind of reusesaves the
investments,in particularof time andeffort of theopen
sourcecommunity, in the alreadyexisting applications.
All thecomponentsintegratedinto Kontacthave a long
historyasindependentapplicationsandprovidea stable
andfeature-richbasefor theintegratedframework.

Therearealso social reasons.Eachof the different
Kontactcomponentapplicationshave their own healthy
developercommunities. By providing a technicalin-
tegration framework on the top of thoseapplications
the developersalso get integrated. They still main-
tain their applicationdevelopmentenvironmentbut gain
a new senseof community on a higher level. The
Kontactexperienceshows that this works surprisingly
well and gives room for new synergies. The mono-
lithic approacheswe have seenin the pastin this area
have sufferedfrom thenot-invented-heresyndromeand
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reinvention-of-the-wheel scenarios. There are several
projectswhich tried to write a monolithic application
comparableto Kontactandfailedbecauseof theserea-
sons.

On a philosophicallevel theintegrationof GUI desk-
top applicationsasdoneby Kontactcanalsobeseenas
interestingparallel to the classicphilosophyof UNIX
commands,single-purposecommandswhich canbeas-
sembledto complex andpowerful aggregationsto ful-
�ll almostany task imaginable. By combiningsingle-
purposeapplicationsin an integratedsuitefor personal
informationmanagementthisphilosophyis raisedto the
applicationlevel.

3 The Kontact ComponentModel
TheKontactframework actsasa containerfor plugging
in other applicationsas components. It provides the
standardenvironmentlikemainwindow, menu,tool and
statusbarsaswell asa navigationbarto controltheem-
beddedcomponents.Applicationsto beembeddedinto
this environmenthave to be accompaniedby a Kontact
plugin. Theplugin actsasmediatorbetweentheframe-
work andtheapplication.It exposesthefunctionalityof
theapplicationwhich is beingintegratedby implement-
ing theKontactPluginAPI andinteractswith theKon-
tactFramework by usingtheKontactCoreAPI. All this
is donein-process.Communicationbetweenthecompo-
nentsis donevia DCOPthroughclearlyde�nedstandard
interfaces.Figure1 showsthecomponentmodel.

The plugin API speci�es functionswhich have to be
implementedby concretepluginsfor providingaccessto
thecorrespondingKPart object,thesummaryview and
optionshow thecomponentappearsandis handledin the
framework application.This includestitle labels,icons
andhintsaboutthepositionin thenavigationbar. In ad-
dition to thatit providesfunctionsto controlthecompo-
nentbehavior, startingandselectingof acomponent,re-
questingif thecomponentrunsembeddedor stand-alone
andaccessto theinterfacesof theunderlyingcomponent
technologies.Finally theplugin API providesfunctions
for handlingof draganddropfunctionalityanduserin-
terfaceactions.

Theframework coreAPI which givesthepluginsac-
cessto theframework mainlydealswith loadingandse-
lectingof pluginsbelongingto othercomponents.Inter-
componentcommunicationis doneby usingtheDCOP
interfacesof theindividualcomponents.

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

4 Application Integration Technologies
TheKDE framework providesa rich varietyof integra-
tion technologies[5]. They have beenusedon a com-
ponentlevel for applicationslike theKDE webbrowser
Konqueror[14] andonaslightly higherlevel in theKDE
of�ce suiteKOf�ce [15]. Kontactconstitutestheintegra-
tion on thehighestlevel - thelevel of completeapplica-
tions.

This sectionwill presentthe KDE componenttech-
nologyKParts(section4.1),thedesktopcommunication
protocolDCOP(section4.2),theuserinterfacedescrip-
tion framework XMLGUI (section4.3), the integrated
con�guration framework (section4.4),andtheKDE re-
sourcesframework KResources(section4.5).

4.1 KParts
KParts is the KDE componenttechnologyintroduced
with KonquerorandKOf�ce. A KPart is a dynamically
loadablemodule which provides an embeddabledoc-
umentor control view including associatedmenuand
toolbaractions.A broker returnsKPart objectsfor cer-
tain dataor servicetypesto the requestingapplication.
KParts are for exampleusedfor embeddingan image
viewer into thewebbrowseror for embeddinga spread
sheetobjectinto theword processor.

KPart instrumentationof anapplicationis alow-effort
task, becauseall the technologiesusedare usually al-
readyutilized in the existing code. Thereare no new
programminglanguages,externalprocessesor protocols
involved. It basicallyboils down to the implementation
of aspeci�c C++interface.Kontactcomponentsall have
a KParti�cation history of heroicone-weekendor even
one-afternoonhacks.

4.1.1 What' s a KPart?
KPartsconsistof a view objectembeddablein auserin-
terfaceframe,associatedactionslike menusitemsand
toolbarbuttonsandoptionalextensionobjectsfor han-
dling thestatusbaror specialfunctionality like the for-
ward,backwardandhistoryfunctionsof abrowser. They
areaccompaniedby metadatalike authorandcopyright
informationandservicetypesthe KPart provides. The
metadatais provided as �les adheringto the Desktop
Entry Standard[35]. This standard,hostedby freedesk-
top.org, is usedin many otherplacesin KDE andother
desktopenvironments,e.g. GNOME [3], to storemeta-
data.

Theview objectprovidedby KPartsis astandarduser
interfacecomponentwhichis usuallyembeddedasmain
componentinto themainwindow of theembeddingap-
plication.It representstheview or mainwork areaof the
functionalityprovidedby theKPart.

In additionto theview theKPart providesuserinter-
faceactionswhich correspondto menuitems or tool-
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Figure1: KontactComponentModel

barbuttons.Themenusandtoolbarsof KPartsarecom-
binedwith themenusandtoolbarsof themainwindow
or othercomponents.Theactionsaredescribedandcre-
atedbasedon anXML descriptionsof theavailableac-
tions. This mechanismis known asXMLGUI. It is de-
scribedin moredetail in section4.3.

Specialfunctionalityof theembeddingapplicationfor
useby the KPart canbe providedby extensionobjects
whicharecreatedby theKPartandmadeexternallyvis-
ible. Oneexampleis thestatusbarextensionwhichgives
KPartsaccessto thestatusbarof themainwindow of the
embeddingapplication. The KPart sendsthe messages
to be shown in the statusbar to the extensionand the
embeddingapplicationtakescareof showing themand
synchronizingthestatusbar informationwhendifferent
KPartsareactivated.

4.1.2 KParts Framework

KPartsare loadedasdynamicallyloadablemodulesat
run-time.A tradermechanismbasedontheservicetypes
providedby theKPartsis usedto selecttheKPartwhich
�ts bestto thedataor applicationto behandledandthe
preferencesof the user. For example in Kontact this
mechanismis usedto �nd the applicationswhich pro-
vide theKontactintegration,andin Konquerorit is used

to �nd appropriateviewer andeditorpartsfor handling
documentsof speci�c MIME types.

The actualKPart API basicallyconsistsof the func-
tionsto select,loadand�nd thedesiredKPart instance.
Speci�c functionalityof the KPart instancesis realized
by subclassing. The documenthandling KParts used
in applicationslike Konqueror, for example, provide
an interfaceto load andsave documentsin a network-
transparentway in the classesReadOnlyPart and
ReadWritePart [7].

CommunicationbetweenKPartsis donevia theDesk-
top CommunicationProtocol(seesection4.2). This ex-
tendsthe API of the speci�c KParts by functionsnot
only available to the embeddingframework but also
availableto othercomponentswithin or out of thepro-
cessof theembeddingapplication.

The KPart interfacesdon't include remotefunction
calls, unlike many othercomponenttechnologyframe-
works like DCOM [8] from Microsoft, UNO [10] from
OpenOf�ce.org or Bonobo[11] from GNOME. Histor-
ically the predecessorof the KParts framework which
was basedon CORBA [9] from The OpenGroup did
so, but dueto its complexity it wasn't acceptedby ap-
plication developersand it was eventually replacedby
the current combinationof KParts and DCOP which
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provides a simpler framework for use within a desk-
top environment.For a moredetaileddescriptionof the
KPartscomponentarchitectureincluding a comparison
with othermodels,especiallyCORBA basedmodelssee
[6].

4.1.3 Useof KParts in Kontact
The classicalKPartsmodeloriginatesfrom document-
orientedviews in KOf�ce and Konqueror. The differ-
encein Kontactis that the KPart instancesarenot as-
sociatedto speci�c documents,but representviews to
more global objects,like the user's mails, calendaror
contactdata.Kontactdoesn't subclasstheKPart's API,
but usesDCOPcalls to accessthespeci�c functionality
of theembeddedapplications.

Kontact loadsa KPart object for eachapplicationit
embeds. The KPart provides the main view which is
usuallyusedin themainwindow of thestand-alonever-
sion of the application. Loading is doneon demand,
so that only those objects consumememory and af-
fect startuptime which are actually used. Unlike in
purelydocument-orienteduserinterfacesmultipleKPart
instancesare loadedin parallelandcommunicatewith
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
shown in themain window andits part-speci�cactions
aremergedinto theapplicationsmenusandtoolbars.

4.2 Desktop Communication Protocol
(DCOP)

The DesktopCommunicationProtocol (DCOP) is the
well-known KDE inter-processcommunicationmecha-
nism. It is basedon a centralserver relaying function
callsbetweenapplications.DCOPmakesuseof theQt
object serializationimplementationand usesthe Inter
ClientExchange(ICE) protocol[12] (partof X11R6)as
transportlayer.

Thekey featureof DCOPthatmakesit aviablechoice
for Kontact's inter-componentcommunicationis that it
is alsoableto make in-processcallsandthusminimizes
theoverheadfor communicationinsidetheone-process
Kontactcomponentassembly.

As this is donecompletelytransparentlyto thesender
andreceiverof DCOPcalls,it makesit possibleto either
run Kontactcomponentsinside of the Kontact frame-
work or asstand-aloneapplicationswithout any differ-
enceto theuserotherthantheadditionalGUI integration
insidetheKontactframeworkandthefeaturesthisinher-
entlyadds,e.gtheintegratedcon�guration,thesummary
view or theextendeddraganddropsupport.This gives
usersthechoiceto run theapplicationin a way thatbest
�ts to their personalworkingstyle.

4.2.1 DCOP Implementation

DCOP communicationbetweenprocessesis mediated
by a specialserver process.This server is startedwith
eachdesktopsessionandhandlesall DCOPcommuni-
cation betweenapplicationsbelongingto this session.
When an applicationwantsto talk to anotherapplica-
tion it sendsthe requestto the DCOPserver which in
turn forwardsthe requestto its destination.Responses
aresentbackto theserverwhich returnsthemto theap-
plication from which the requestoriginated. The fact
thatcommunicationgoesthroughaserver is completely
transparentto theapplicationsusingDCOP.

Whenan applicationprovidesa DCOPinterfacefor
useby otherprocessesit registersitself with theapplica-
tion namewith theDCOPserver. In additionit registers
eachDCOP interfaceit provideswith a speci�c name
with theserver. DCOPprovidesinspectionfunctionsso
thatit is possibleto browseDCOPinterfacesin orderto
�nd out which interfacesareregisteredandwhich func-
tionsthey provide.

Direct function calls are not the only way to use
DCOP. it is alsopossibleto usea signalingmechanism
wherean applicationregistersfor a speci�c signaland
theserverthennoti�es theapplicationwhenthesignalis
emittedby theapplicationwhich wasrequested.By us-
ing wild cardmatching�e xible controlover which sig-
nalsanapplicationlistensto is possible.

Actual communicationin DCOP is done using the
ICE library, partof theX server, astransportlayer. The
communicationis doneby usingUnix sockets. DCOP
intentionallydoesn't provide network transparentcom-
municationbecausethis isn't requiredin normaldesktop
scenariosandwouldaddanadditionallevel of complex-
ity aswell asimposinga new classof securityproblems
whichdon't needto behandledif network accessis dis-
abled.

Serializationanddeserializationof datais doneby us-
ing theC++ streamoperatorsassociatedwith all theba-
sic datatypesin theQt toolkit. They usea compactbi-
nary format. This is hiddenfrom theDCOPuser. Only
if new or customdatatypesare to be sentover DCOP
do new streamoperatorshave to be implemented.This
is mostlyvery easybecauseit canbe basedon existing
operatorsfor thedatatypesthenew typeis composedof.

DCOP interface compiler For convenientinstrumen-
tationof anapplicationwith DCOPinterfacesthereis a
specialtool, thedcopidlcompiler. It takesa �le describ-
ing theinterfaceandgeneratestheC++ coderequiredto
implementtheinterface.Theinterfacedescription�le is
basicallya C++ classheaderwith someadditionalkey-
words to identify the functionsfor instrumentationby
DCOP. So usually it is enoughto add thesekeywords
to thealreadyexisting headerdeclaringthefunctionsto
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class KCalendarIface : public DCOPObject
{

K_DCOP
public:

KCalendarIface()
: DCOPObject("CalendarIface") {}

k_dcop:
virtual void showTodoView() = 0;
virtual void showEventView() = 0;

virtual void goDate( QDate date ) = 0;
virtual void goDate( QString date ) = 0;

};

Figure2: Examplecodeproviding a DCOPinterface

beavailablevia DCOPandrun thedcopidlcompileron
this �le. For normalcompilationthe specialkeywords
arede�ned to be emptyso that they areignoredby the
compiler. Figure2 shows an exampleof a headerused
to generatea DCOPinterface.

The dcopidl compileralsoprovidesthe capabilityto
generatestubclasseswhichcanbeusedto make DCOP
functioncalls. This way theDCOPcall appearsasnor-
mal type-safefunctioncall to thecallingapplicationand
theDCOPcommunicationandthefactthatthecall actu-
ally is a remotefunctioncall becomescompletelytrans-
parentto theapplicationsusingDCOP.

TheKDE build systemautomatesrunningthedcopidl
compilerso thatDCOPinterfacescanbeaddedor used
by addingonly a few linesto theMake�le templatesor
header�les.

The abstractionintroducedby the dcopidl compiler
could be usedto replaceDCOP by anothertransport
mechanismwithout any changesto applicationssimply
by modifyingthedcopidlcompilerto generatestubsand
interfaceimplementationsfor anothertransportmecha-
nism. This would be oneway to addsupportfor other
inter-processcommunicationmechanismslike 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 conve-
niently. For example,onecanusethedcop command
line tool for sendingDCOPrequests,thecorresponding
GUI tool kdcop , or usethelanguagebindingsto script
theapplicationin languageslikePerlor Python.

4.2.2 Useof DCOP in Kontact
For KontactDCOP is the main communicationmech-
anism between components. It is used for inter-
application communicationwhich, dependingon the
con�gurationof Kontactplugins,meansinteractingwith
applicationsrunning as external processeswith their

own user interfaceor running embeddedinto Kontact
in-process.DCOPhandlesin-processcalls in a special
way without using the dcop server processin order to
optimizetheef�ciency of DCOPcalls.

To maximize �e xibility most of the interfacesused
for communicationbetweencomponentsarenot tightly
coupledto theimplementationof thecomponent.There
areabstractinterfacesfor serviceslike ”email client” or
”organizer”which areimplementedby speci�c applica-
tions like KMail or KOrganizer. In principle theseser-
vicescould alsobe implementedby otherapplications,
sothattheusercouldchoosethespeci�c applicationfor
beingusedin Kontact. This might even be usedto in-
tegratenon-KDEapplicationsby addinga smallDCOP
wrapperaroundthespeci�c interfacesof theapplication
to beintegrated.

Ascomponentsareloadedondemandandstand-alone
applicationsmight not yet have beenstartedwhenan-
othercomponentrequestscommunicationthereis aspe-
cial servicefor startingDCOPservicesondemand.The
componentis thenstartedaccordingto theuserscon�g-
urationinsideKontactor asstand-aloneprocesswhena
requestto theserviceinterfaceimplementedby thecom-
ponentis initiated.

Oneproblemthat ariseswith componentsbeingop-
tionally able to run stand-aloneor embeddedinto the
Kontactframework applicationis that the nameof the
applicationregisteringtheDCOPinterfacesis different
for thesetwo cases.Thuscomponentsinsideof Kontact
registertwice, oncewith the nameof the containerap-
plicationanda secondtime with thenameof thestand-
aloneapplication,sothattheinterfacesarealwaysavail-
ableunderthesamename.

Unique Applications DCOPis alsousedfor realizing
so-called”uniqueapplications”.Theseareapplications
which canonly be startedonceper session.This is for
exampleusedto makesurethatprocessingof mail fold-
ers,calendaror addressbookdataalwaystakesplacein
asingleprocessin orderto avoid problemswith concur-
rentaccessto thesamedataby differentinstancesof an
application.A uniqueapplicationhasa simplestandard
DCOPinterface.Whena uniqueapplicationis startedit
�rst looks if a processalreadyhasregisteredthis stan-
dardDCOPinterfaceunderthenameof theapplication.
If theprocessalreadyexistsit is calledto handlethere-
questto startanotherinstance.This usuallymeansthat
an existing main window is activatedor that command
line optionsareprocessed.If the processdoesn't exist
yetapplicationstartupproceedsandregisterstheDCOP
interface,so that it is visible for subsequentstartingof
applicationinstances.

The standarduniqueapplicationhandlingisn't com-
pletelysuf�cient for thecaseof Kontact,becauseanap-
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plication canbe run in two ways,asstand-aloneappli-
cation wherethe standarduniqueapplicationhandling
applies and as embeddedcomponentwhere the pro-
cessproviding the uniqueDCOP interfaceis different
from thestand-alonecase.A DCOPwatcherclasshan-
dlesthis situationby forwardingtheuniqueapplication
DCOPrequeststo the correctdestination.This makes
surethatfor examplewhencallingKOrganizerfrom the
commandline anda KOrganizercomponentin Kontact
is alreadyrunningthecomponentin Kontactis activated
insteadof runninga secondinstancestand-alone.

Hidden DCOP functions Kontactalsomakesuseof a
specialfeatureof thedcopidlcompilerwhichallowsde-
velopersto hide DCOPfunctionsfrom thestandardin-
terfaceinspectionprovidedby thedcopandkdcoptools.
This makesit possibleto hidepartsof theDCOPinter-
faces,sothatthey canbeusedfor inter-componentcom-
munication,but arenot availableto tools like dcopand
kdcopwhichrely ontheinterfaceinspectioncapabilities
of DCOP.

4.3 XMLGUI
The integrationof separateapplicationsinto a common
main window requiresmerging of menusandtoolbars.
KDE providesanabstractway to de�ne menuandtool-
baractionsusingXML descriptionsof wheretheactions
areplaced.Thesedescriptionsareloadedandprocessed
at run-time. This allows to changemenusandtoolbars
to bechangedwithout changingcode.It alsoprovidesa
way to manipulatemenusandtoolbarsprogramatically
from outsidethecodeimplementingtheactions.

This�e xibility isakey requirementfor embeddingac-
tions from differentapplicationsin a singleframework.
It allows to menusto changedynamicallyandtoolbars
to re�ect thefunctionalityprovidedby thecurrentlyse-
lectedcomponent.In additionto that it allows compo-
nentsto injectadditionalactionswhichcanoptionallybe
available independentlyof the selectedcomponentand
it makesit possiblefor theframework to removeactions
whichwouldberedundantinsidetheintegratedapplica-
tion. Examplesarecon�gurationoptions,”new” actions
and ”about” dialogs,which are all provided by global
actionsof thecontainer.

Themenuandtoolbarpartsof KParts(seesection4.1)
arebasedon XMLGUI. Figure3 shows an exampleof
anXML userinterfaceactiondescription.

One advantageof the XMLGUI mechanismis that
it makes it possibleto provide a generalcon�guration
mechanismfor the actionsto the user. Thereis a stan-
dardcon�gurationdialogwhich enablestheuserto per-
sistentlychangewhichactionsareshown astoolbarbut-
tons.

Another advantageis that a it is possibleto change
menusandtoolbarsof anapplicationby justchangingor

<!DOCTYPE kpartgui >
<kpartgui version="15" name="kontact" >

<MenuBar>
<Menu name="file">

<text>&amp;File</text>
<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 name="help_whats_this"/>

</ToolBar>
</kpartgui>

Figure 3: ExampleXML descriptionof userinterface
actions

providing morespeci�c actiondescriptions.Thiscanbe
usedby systemadministratorsto lock down applications
andmakepartsof thefunctionalityunavailableto users.
This is usedby the KIOSK modedescribedin section
4.4.3.

4.4 Integrated Con�guration

Con�gurationof Kontactis doneby extendingthemod-
ularmechanismsusedin thedesktop-wideKDE control
centerto theapplicationlevel. Con�gurationdialogsare
composedof moduleswhich aredynamicallyloadedat
run-time. A genericcon�guration dialog providesac-
cessto all modulesrelevantfor theapplicationsembed-
dedinto Kontact.

Theselectionof thecomponentswhicharepresentin
Kontactis doneby anextensionof themetadataassoci-
atedwith all programs.ThegenericKDE plugin selec-
tion infrastructuremakesuseof this databy providing a
backendfor accessingactivation stateof pluginsanda
GUI for theuserselectingwhich pluginsshouldbe ac-
tive.

Generalaccessto the actual con�guration options
is performedthrough the KDE con�guration backend
(KCon�g XT, seesection4.4.2). It providesanabstract
descriptionof con�guration optionswhich is reusedin
theGUI, ageneratedAPI to thecon�gurationdatawhich
is usedto accessandsharecon�gurationdatain a well-
de�nedway, andotherthings,likethedesktoplockdown
featuresof theKIOSK mode.
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Figure4: TheKontactcon�gurationdialog

4.4.1 CommonCon�guration Dialog

The con�guration dialog is one examplewhereappli-
cationintegrationin Kontactis morethanjust merging
views in acommonmainwindow. Thecon�gurationdi-
alogprovidesaccessto all optionsof thecomponentsse-
lectedto beembeddedinto Kontact.It createsacommon
hierarchicalview of all available con�guration pages.
See�gure 4 for a screenshotof the integratedcon�g-
urationdialog.

Technically the different pagesof the con�guration
dialogareimplementedasdynamicallyloadedmodules
usingthesameprogramminginterfacesasthedesktop-
wide KDE control center. Eachmodulehasan associ-
ated�le which containsmetaand control information
like the nameof the moduleincluding translations,the
nameof thelibrary to loador thetypeof controlmodule,
i.e. in whichdialogandwherein thehierarchyit is to be
shown. This �le usestheDesktopEntry Standard[35].
This mechanismallows the constructionof the naviga-
tion partof thedialogwithoutactuallyloadingthemod-
ules. The fact that themodulesareimplementedasin-
dependentmodulesallowsthemto beloadedondemand
as they areneededby the userinterface,even without
requiringto havetheKPartof theassociatedapplication
to beloadedin memory.

4.4.2 KCon�g XT

For storageof con�guration data the standardKDE
con�guration backend is used. It storesthe data as
groupedkey-value pairs in simple �les using an INI-
style syntax. The con�guration backendsupportscas-
cadingcon�guration�les, thanksto whichuserssettings
are read and merged from several �les, starting from
global system-wide�les down to user-speci�c �les in
the usershomedirectory. In generalinformation from
more speci�c �les takes precedenceover information

<?xml version="1.0" encoding="UTF-8"?>
<!DOCTYPE kcfg SYSTEM"http://www.kde.org/

standards/kcfg/1.0/kcfg.dtd">
<kcfg>

<kcfgfile 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 abstractionon top of the stan-
dardcon�guration backend. it is basedon an abstract
descriptionof thecon�guration usingXML. See�gure
5 for an example�le. The descriptioncontainsinfor-
mationon thenamesandtypesof con�gurationentries,
thetext usedfor labelingandexplainingtheoptions,de-
fault valuesanda logical groupingof theentries.It also
containssomecontrol information like wherethe con-
�guration is stored.

Con�guration Code Generator To provide applica-
tions with convenientand type-safeaccessto the con-
�guration dataKCon�g XT includesa tool for generat-
ing theC++ code,requiredto accessthedata,from the
XML descriptions�les: the ”kcon�g compiler”. The
generatedcodeprovidesdirect accessto the con�gura-
tion entriesby creatingindividual functionsfor eachen-
try. Thesecanbeusedwithin theapplicationcodewhen
accessto speci�c entriesis needed.Therearevarious
optionsto control the generationof the code,so that it
canbeadaptedto thespeci�c needsof applications.See
�gure 6 for anexampleof generatedcode.

The generatedclassesalsoprovide a genericway to
accessthecon�gurationentries.This is usedfor widely
usedactionslikereadingandwriting of thecon�guration
data. The generatedclassis also usedfor connecting
con�guration dialogsto the backend in a genericway.
Thereis a specialclassKConfigDialog which asso-
ciatesthewidgetsof a con�guration with con�guration
entriesbasedon the namesof the entriesand the wid-
gets.This makesit veryeasyto createcon�gurationdi-
alogsbecauseall handlingof theactualdatais doneau-
tomaticallyin thebackendandthedeveloperonly hasto
createanXML descriptionof thecon�guration options
andacorrespondingdialog. If this is donewith GUI de-
sign tools like Qt Designer[30] creatingcon�guration
dialogscanbedonewithouthaving to write morethana
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few linesof code.

Tools Therearesomeadditionaltoolsunderdevelop-
mentwhichmakeuseof thegenericnatureof theKCon-
�g XT framework. One is an application-independent
editorfor con�gurationoptionswhichworksonthecon-
�guration �les via KCon�g XT. This allows to manipu-
lateoptionswhichhaveno representationin theGUI, to
edit remotecon�guration �les or to edit the con�gura-
tion of multiple applicationsin onego. The othertool
underdevelopmentis a graphicaleditorfor theKCon�g
XT XML descriptions.This makesit possibleto create
andedit con�gurationwithouthaving to know aboutthe
XML format. Togetherwith Qt designerthis makesa
powerful suiteof tools for easyimplementationof the
con�gurationpartsof applications.

Bene�ts Theadvantagesof theKCon�g XT approach
arethat thereis only a singlelocationwherecon�gura-
tion keys anddefault valuesarespeci�ed, that thereis
type-safeaccessto thedatafor applications,thatdetails
of readingandwriting the con�guration, e.g. applying
default values,areautomaticallyhandledandthat there
is a way to accessthecon�guration in an abstractway,
whichis in particularusefulfor generictoolsnottiedto a
speci�c setof con�gurationdata,for examplea generic
con�gurationdialog.

Kontactwhich, by its natureof applicationintegra-
tion framework, combinesa lot of con�gurationoptions
greatlybene�tsfrom thesimpli�cations whicharemade
possibleby theuseof KCon�g XT.

4.4.3 KIOSK Mode
To �ne-tune the con�gurability of applicationsand to
giveadministratorsa tool to controlhow userscon�gure
their applicationsKDE provides the so-calledKIOSK
mode.This is anextensionof thestandardcon�guration
backendwhich allows to controlhow con�guration op-
tionscanbe changed.This offersall the tools required
for featureslike desktop-lockdown.

The key conceptof theKIOSK modeareimmutable
options. Any entry of a con�guration �le canbe made
immutablebyaddingaspecial�ag to itskey. Thismeans
that thecon�gurationbackendwon't write any changes
of this entryanymore.As con�guration �les arereadin
acascadedwayanadministratorcanaddthe�ag making
anentry immutablein a globalcon�guration �le which
theuserdoesn't havepermissionsto write. Thisway the
optioncan't bechangedby theuseranymore.

4.4.4 Con�guration Wizards
With the integrationof differentapplicationsin a com-
mon framework, as happensin Kontact, the needfor
commoncon�gurationincreases.Thereareseveralcon-
�guration optionswhicharethesamefor differentappli-

namespace Kontact {

class Prefs : public KConfigSkeleton
{

public:
static Prefs *self();
˜Prefs();

/**
Set ActivePlugin

*/
static
void setActivePlugin( const QString & v )
{

if (!self()->
isImmutable( "ActivePlugin" ))

self()->mActivePlugin = v;
}

/**
Get ActivePlugin

*/
static
QString activePlugin()
{

return self()->mActivePlugin;
}

/**
Get Item object corresponding to
ActivePlugin()

*/
ItemString *activePluginItem()
{

return mActivePluginItem;
}

};

}

Figure6: Codegeneratedfrom theexampleXML of �g-
ure5

cations,likenameandemailaddressof theuser, depend
oneachotheror canbededucedfrom otheroptions,like
servernames,addressesof certain�les or servicesonthe
sameserver.

One example is the con�guration for accessto a
groupwareserver wheredatalike addressesof incom-
ing andoutgoingmail server or for accessingcontactor
calendardatacanbe createdfrom knowing which kind
of server is to be usedtogetherwith addressandlogin
informationfor a speci�c server.

Con�guring this informationin all thedifferentappli-
cationsiscumbersome,althoughthe�ne-grainedcon�g-
uration is neededfor tuning the applicationsto special
needsand to be able to handledifferentusagescenar-
ios. Theclassicalsolutionto this problemis to provide
con�guration wizardswhich collect the requiredinfor-
mationfor con�gurationat a centralizedlocation.
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Wizard Rules In Kontact this problemis addressed
by a specialkind of application-spanningcon�guration
wizardbasedonanextensionof KCon�g XT for propa-
gationof con�guration options.The informationwhich
is neededto deducethedetailedcon�gurationfor thein-
dividual applicationsis describedby a standardKCon-
�g XT XML �le andthecorrespondingGUI is created
on top of this. For propagationof the information to
the con�guration of the individual applicationsa setof
rulesis addedto theKCon�g XT XML �le. Theserules
canspecifysimplecopyingof datato othercon�guration
�les or morecomplex conditionalpropagationbasedon
otherdata,e.g.basedontheinformationif aspecialfea-
tureis enabledor not. it is alsopossibleto de�ne custom
ruleswhich areaccompaniedby C++ code. This gives
the�e xibility to alsohandleverycomplex cases.

Wizard User Interface The wizard dialog readsand
interpretsthe dataandrules from the description�les,
integratestheGUI for settingtheoptionsandappliesthe
dataput in by the useraccordingto the de�ned rules
to the con�guration of the involved applications.This
mechanismmakes it very easyto set up con�guration
wizardsastheapplicationdevelopercanusethegeneric
mechanismsandonly needsto write codefor handling
of specialcases.It hasthe additionaladvantagethat it
createsa formal speci�cationof how the con�guration
is affectedby thewizardwhich canfor examplebeex-
ploited in theGUI to indicatehow thedifferentcon�g-
urationoptionsdependon eachotherwithout requiring
any specialhandlingby theapplicationdeveloper.

Kontactprovideswizardsfor con�guring accessfor
groupwareserverslike Kolab [31] or eGroupware[32].
It wouldalsobepossibleto usethewizardinfrastructure
for settingupuserpro�les or to makeit possibleto apply
policiesto thecon�guration. It might alsobeusefulfor
storingandreapplyingcertaincon�gurationsof individ-
ualusers,e.g.whenmoving betweendifferentsystems.

4.5 KResourcesFramework
The way an applicationlike Kontactaccessesits data
shows somecommonpatternsfor differentdatatypes.
For examplecalendardataandaddressbookdataareac-
cessedin asimilarway. It canbestoredlocalor remote,
it can be storedin text �les of different formatsor in
databases-likesystems,therecanbedifferentsourcesof
the samekind of data,which needdifferentcon�gura-
tion, datacanberead-writeor read-only, etc.

To addresstheseproblemsin a commonandconsis-
tentwayandto avoidduplicationof codeandeffort Kon-
tact makesuseof the so-calledKResourcesframework
which providesanabstractinterfacefor managementof
dataresources.Thisframeworkspeci�esanAPI for data
resourcesand the user interfaceto con�gure thesere-
sources.The resourceAPI includesfunctionsfor sav-

ing and restoringcon�guration, for openingand clos-
ing of resources,for loadingandsaving data,for nam-
ing resourcesandfor handlingwrite permissions.The
framework also providesa managementclassfor han-
dling creation,modi�cation, con�guration and persis-
tanceof KResourcesobjectsanda commoncon�gura-
tion modulewhich operateson the abstractAPI of the
resourcesandso providesa userinterfacefor manage-
mentof all differentresourceobjectsat a centralplace.
Usually thereis only onesetof resourcesperdatatype
which representsfor examplea centralcalendaror ad-
dressbookfor a usersharedby differentapplicationsor
Kontactcomponents.

Resource Families Deriving from the abstractinter-
facethereis a setof classesde�ning resourcesfor a cer-
tain type of data. They arecalledfamiliesin the KRe-
sourcesframework. Currentlytherearefamiliesfor ex-
amplefor calendarsandaddressbooks.

For thedifferentfamiliestherearevariousimplemen-
tationsof concreteresources,e.g. �le basedcalendars
usingthe iCalendarformat,addressbooksaccessedvia
LDAP or resourcesaccessingcalendarandaddressbook
dataon a Kolabserver. Therearealsoa bit moreexotic
resourceslikeonethatprovidesentriesof aBugzilla[33]
basedbug-trackingsystemastodolist in KOrganizer.

All KResourcesare implementedas plugins and
loadedatrun-time,sothatmemoryconsumptionof Kon-
tact isn't affectedby unusedresourcesand dependen-
cieson specialexternallibrariesareisolatedin theplu-
ginswithout addingto thedependenciesof theKontact
framework applicationor othercomponents.

ChangeNoti�cation TheKResourcesframeworkalso
includesa mechanismto notify different instancesac-
cessingthe samesetof resourcesaboutchangesin the
resourcecon�guration. All resourcemanagementob-
jectsrunningin thesamedesktopsessioncommunicate
with eachotherfor thispurpose,eitherin-processor be-
tweendifferentprocessesby usingDCOP. So if a new
calendar�le is addedto theuser'scalendarin thecentral
resourcemanagementcon�gurationmoduleit automati-
cally appearsin thecalendarview of Kontact,regardless
of whetherthecalendarrunsembeddedin Kontactor as
stand-aloneapplication.

5 Open Standards
Oneimportantaspectof interoperabilitybetweenappli-
cationsareopenstandardsfor �le formats,network pro-
tocolsandother waysof interactionor dataexchange.
This is importantfor interoperationof componentsin-
side of Kontactas well as in a wider context of inter-
operationwith all kind of applicationsandserversfrom
differentprovenience.The fact that the standardsused
areopenis of particularimportancefor FreeSoftware
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projectslike Kontact to ensurethat speci�cationsand
other informationis availableto all developersandthe
resultingcodeis free for distribution underFreeSoft-
warelicenses.

Kontactmakes useof a wide variety of openstan-
dards. It implementsmany of the mail-relatedRFCs,
including POP[18], IMAP [19] andSMTP [20]. The
addressbookcomponentusesvCard[21][22] asstorage
andexchangesformat, andprovidessupportfor LDAP
[23] as an accessprotocol. Calendaringis basedon
iCalendar[24] andtheassociatedgroupschedulingstan-
dardsiMIP [26] andiTIP [25].

6 Kontact asProject
In additionto the technicalaspectsof Kontactit is also
interestinghow Kontactevolvedasaprojectandhow de-
velopmentworks in termsof social,organizationaland
political aspects.

6.1 History
The history of Kontactis muchlonger thanthe history
of thecurrentprojectknown underthenameKontact.It
evolvedalongwith thetechnologiesit usesandtogether
with thecommunityaroundthecomponentsit integrates.

KMail andKOrganizerwerepartof KDE almostfrom
thebeginning,asseparateapplications.Whendevelop-
ment for 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”. KOrganizermovedinto the
kdepimmoduleshortly beforeKDE 2.0 which wasre-
leasedin October2000.

The �rst implementationof a KParts-basedframe-
work that aimedat integratingvariousexisting compo-
nentsof personalinformationmanagementsoftwareap-
pearedin the KDE CVS on March 22th 2000. It inte-
gratedEmpathandKOrganizerbut never got to a state
whereit reallydid somethinguseful.

In April 2002theinitial versionof theKontactframe-
work wasimportedunderthenameKaplaninto theKDE
CVS.It wastheresultof aweekend-hackinspiredby the
verymodularplugin structureof whatnow is KDevelop
3 [36], which was at that time a brand-new rewrite of
KDevelop 2. It integratedKOrganizerand KAddress-
Book. Shortlyafter thatKMail wasalsointegrated,and
the resultingcombinationwas releasedas Kontact for
the�rst time asa stablepreview release.

At thebeginningof 2003aftera meetingof many of
the core kdepim developersin Osnabrueck,Germany,
KMail wasmoved into the kdepimCVS module,now
combiningall majorcomponentsof Kontactin onemod-
ule. KDE 3.2, in the beginning of 2004, was the �rst
KDE releasewhich includedKontact.This wasversion

0.8 andalreadyprovided a full setof features,mainly
dueto thelong historyof its components.

Since then kdepim is working towards the next re-
leasewhich will beKontact1.0. Oneinterestingaspect
is thatthedevelopmentcommunitiesof thedifferentap-
plicationsKontactintegratesalsogot integratedandnow
form a robustandpowerful teamwhich, just asKontact
itself, is morethanthesumof its parts.

6.2 The Inner Workings of the Kontact
Team

Kontactis a classicalFreeSoftwareproject. It hascon-
tributorsall over the world with differentbackgrounds
andinterestsbut with thecommongoalto work onKon-
tactandmake it a goodapplication.

Communicationandcoordinationbetweendevelopers
is onecrucialpoint of theproject. Many differenttools
areusedfor thispurpose,e.g.CVS,Bugzilla,IRC,mail-
ing list, web pages,Wikis andmore. Thecentralplace
for communicationis thekde-pimmailinglist whichhas
around400 subscribers.More informal discussionsas
well ascommunicationamongdevelopersworking to-
getherfor exampleduring bug �xing sessionshappen
on IRC. Becausecontributorsaredistributedover many
differenttime zonesthereis activity in theKontactIRC
channelalmost24hoursa day.

Personalmeetingshave becomeincreasinglyimpor-
tant and shown to be essentialfor ef�cient discussion
of technicalquestionsor commonwork on codeaswell
asfor fosteringtherelationshipsbetweenthedevelopers
andincreasingmotivationandcommunityfeeling.Usu-
ally developersmeeton tradeshows or on the regular
yearly KDE-wide meetings,but in the pastyearanda
half dedicatedmeetingsof the groupof kdepimdevel-
opershavealsobeenestablished.

6.3 Commercial Impr ovementSystem
Most contributorsof Kontactdo their work in their free
time without gettingpaidfor it. This inevitably leadsto
con�icts with otherengagements,beit thejob,studying,
or social activities. Gettingpaid for working on Kon-
tact might alleviate thesecon�icts. In addition to that
thereareoften peoplewho would like to contribute to
FreeSoftwareprojectsby spendingsomemoney. This
is often dif�cult, becausethereis no infrastructurefor
receiving anddistributingmoney.

For Kontactthereis an attemptto provide a solution
for this problemby offeringa commercialimprovement
system[34]. This could be seenascontinuationof the
voting systemof Bugzilla [33]. Theconceptis thatpeo-
ple willing to spendsomemoney for implementationof
certainfeaturesin Kontactpledgean amountof money
on the speci�c featurethey would like to seeimple-
mented.Developersprioritize their work orientedat the
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Figure7: Kontactscreenshotshowingtheactivecalendarcomponent

accumulatedamountof money perfeatureandwork on
the featureswith the highestamount. Oncethe feature
is completedandthepeoplepledgingthemoney aresat-
is�ed with theresult,they actuallytransferthemoney to
thedevelopershaving implementedthefeature.

7 Availability
Kontactis FreeSoftware. Its library andinterfaceparts
areavailableundertheGNU Library GeneralPublicLi-
cense(LGPL) [28], theapplicationitself is availableun-
dertheGNU GeneralPublicLicense(GPL) [27].

A �rst stablesourcecodereleaseof Kontactwasdone
in March 2003 [16]. The lateststableversionwas re-
leasedaspart of KDE 3.2 in February2004. It canbe
downloadedfrom the KDE FTP server [17]. The next
stablerelease(Kontact1.0) is plannedfor mid of 2004.
Thiswill bethe�rst separatereleaseof thekdepimmod-
ule independentof the otherKDE modules. It will be
basedon theKDE 3.2 libraries.

8 Conclusion
Kontactintroducesanew levelof desktopapplicationin-
tegrationbasedon the technologiesof the KDE frame-
work. It provides mail, organizer, contactand other
componentsto deliver a solutionfor personalinforma-

tion managementandgroupware. Its �rst full-featured
stablereleaseis availablesincethebeginningof 2004.

In additionto theintegrationonatechnicallevel Kon-
tact hasalso integratedthe developmentcommunities
formingastrongerandmoreproductivecommunityona
higherlevel. Thisnicelydemonstratesthepowerof Free
Softwaredevelopment.
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