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Abstract

To extend instantmessaging(IM) with supportfor mobility, merely providing
clients for wirelessdevices is not suf�cient. Characteristicsof wirelessdevices
andnetworks,andthecontext in which thesystemis usedaffectstheusers'abil-
ity to communicate.This suggeststhatnew functionalityshouldbe introducedto
make IM usefulandef�cient in amobilesetting.

In this masterthesiswe have studiedhow supportfor mobility canbe introduced
in IM systems.New featuresandfunctionality for this purposeis demonstrated
in a prototypeimplementationof an IM systemwith mobility support– SIGN.
Theopen-sourcesoftwareJabberandits openXML messageprotocolis usedasa
framework for basicIM functionality. Uponthisframework weaddedthefunction-
ality found importantto supportuserson wirelessdevices. SIGN providesclient
applicationsfor mobilephones,PDAs anddesktopPCs,developedwith Java2 Mi-
croEdition,PersonalJava andJava 2 StandardEdition,respectively.

Providing userswith extendedawarenessinformationis a fundamentalfeatureof
theSIGNprototype.Mobile userscanbein differentenvironmentsandsettingsnot
capturedby theawarenessinformationavailablein existing systems.Theaware-
nessinformationin SIGN is structuredalongthreeindependentaxes– presence,
deviceandcontext. Extendedawarenessinformationis importantto improvecom-
municationbetweenusersin mobileenvironments.

In SIGN, control is pushedthe towardsthe recipientratherthanthe sender. The
usercandecidewhere andhow messagesshall be delivered. Limited device ca-
pabilitiesandcumbersomeinput mechanismsled to a differentiationof the func-
tionality amongthe client applications.The desktopclient servesasan interface
to settingpreferencesandcontrollingthesystem,whereasthewirelessclientsonly
offer basicawarenessand IM functionality. Due to the low bandwidthand the
paymentmodelof wirelessnetworks, the usercanlimit the bandwidthusageby
applyingrestrictionson messagesdestinedfor thewirelessclients.

We studiedthe Jabbersoftwarearchitectureanddesignbeforeincorporatingour
changesandextensionsto Jabber. TheJabberreferencearchitecture,with empha-
sis on component-baseddesignandexternalaswell as internalXML routing, is
meantto facilitateaddition of functionality throughcomponents.However, our



iv Abstract

proposedextensionswerenoteasilyincorporatedatanarchitecturalor component
level. We werethusfacedwith theoptionof eitherduplicatingexisting function-
ality in new componentsor make changesin thesourcecode.We foundthelatter
approachmostsuitableto implementtheextensionswithin thescopeof this thesis.
TheJava implementationof Jabberusedin this masterthesisproved to be imma-
tureandnot trueto theimportantJabberconceptof componentbaseddesign.

The XML basedJabbermessageprotocolwaseasilyextendedto our needs,but
requiredlow-level changeson the server. Parsingthe messageson the wireless
clientscausedno problems,as the messagesexchangedin an IM systemcanbe
characterizedby smallsize,low complexity andlow frequency.
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Intr oduction

Sincethelate1990's instantmessaging(IM) serviceson theInternethave become
increasinglypopular. Theallow peopleconnectedto theInternetto communicate
with family, friendsandcolleaguesall over theworld andbenoti�ed of their cur-
rentpresence.Oneof the �rst of suchservices,ICQ, waslaunchedin November
1996. It grew quickly to be a popularserviceandonly six monthslater 850 000
usershadregistered.Todayseveralsimilar servicesareavailableandusedby mil-
lionsof usersall over theworld.

IM systemsprovideawarenessinformationandby checkingthesystemonecan
determinetheavailability of otherusers.“Online”, “Do not disturb” and“Away”
areexamplesof presencestatesa usercansetandtherebycommunicateto others.
Therehasbeenhugeinterestin developingsystemsfor collaborative work, provid-
ing peoplein businessorganisationswith informationaboutcolleagues.Knowing
if a colleagueis busy in a meetingor available in the of�ce can make it easier
to know whento placea call or make a visit to the of�ce. Although many sys-
temshavebeendevelopedaimingto supportcollaborative work, instantmessaging
servicesareoftenusedinsteador in addition.

In recentyearsthe proliferationof powerful mobile deviceshasenabledthe
useof suchsystemswhile on themove. Several IM servicesnow provide clients
thatcanrunonwirelessdevices.However, little hasbeendoneto make IM mobile
beyondsimply offering clientsfor wirelessdevices.We believe this is insuf�cient
astheability to communicatemaybereduceddueto characteristicsof thewireless
devices, suchas cumbersomeinput methodsand small screens.Furtheron, an
IM systemsupportingmobility enablesusein environmentsthat affect theuser's
ability to readandwrite messages.

In our work we have identi�ed severalextensionswhich we believe will offer
bettersupportfor mobility in IM systems.To demonstratetheseconceptswehave
implementedaprototypeIM systemcalledSIGN.Usingtheopensourcesoftware
Jabberasbasiswehave implementedoursuggestedextensions.SIGNoffersclient
applicationsfor mobilephones,PDAs anddesktopPCs.

This masterthesispresentstheresultsof our studyof IM systems,suggestion
for improved mobility supportandhow we proceededwith the prototypeimple-
mentation.Thelatter includesa comparisonof two availableJabberimplementa-
tionsandhow we changedthearchitectureanddesignto realizetheSIGN proto-
type.

A partof our work consistedof usingour architectureanddesignin thesoft-
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warearchitecturecourseSIF8056,wherewe conductedanarchitectureevaluation
sessionin collaborationwith thestudents.

The following sectionsgive a shortdescriptionof the contentof eachof the
chaptersin this report.

Chapter 1 - Project Description
Thischapteroutlinesthework to beperformedin thismasterthesis.It givesashort
introductionto theproblem,our researchquestionsandourwork process.

Chapter 2 - Background
This chapterpresentsbackgroundinformationon four different topicswhich are
importantto thework of thismasterthesis.

Chapter 3 - The SIGN Prototype
This chapterpresentstheconceptualmodelof theSIGNprototypewehave devel-
oped.Furtheron, themainareasof themodelarediscussed.

Chapter 4 - SystemRequirements
The chapterpresentsa discussionon the main functional requirementsfor the
SIGN prototype. The requirementsspeci�cationwhich is the basisfor this dis-
cussionis presentedin appendixA.

Chapter 5 - Ar chitectural Choices
Two differentJabberimplementations,jabberd andJaba,arepresentedandcom-
paredin relationto architectureanddesign.Subsequentlyarchitecturalchoicesfor
extendingJabberarediscussed.

Chapter 6 - Design
In this chapterwe presentthe architectureanddesignof theSIGN prototype,in-
cludingbothserver andthedifferentclientapplications.

Chapter 7 - Implementation and Deployment
A detaileddescriptionof server– andclient implementationsis presentedin this
chapter. In additionwe giveadescriptionof how thesystemcanbedeployed.

Chapter 8 - Evaluation
In thischapterwe evaluatethework donein thismasterthesis.

Chapter 9 - RelatedWork
This chapterpresentsfour differentefforts similar to theSIGNprototype.

Chapter 10 - Conclusion
Theconclusiondescribestheimportantresultsfrom this thesisandsuggestionsfor
furtherwork.
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2 Project Description

1.1 Intr oduction

Today someinstantmessaging(IM) servicessupportmobility by providing IM
clients on PDAs. Someservicesalso offer supportfor Short MessageService
(SMS) to enableuserswith mobile phonesto interactwith their IM service. In
supportingmobility the IM serviceswill be usedin situationsandenvironments
wereIM earlierhasnot beenavailable. Whensendingmessagesor chattingwith
anotheruseronecouldearlierpresumethatthis userwasby his desktopcomputer
at theof�ce or home. With thesupportfor mobility this is no longertrue,asthe
usernow canbeanywhereusingawirelessdevice.

Many of the IM servicesnow supportingmobility offer their IM clients on
wirelessdevicesbut have donelittle aboutthefunctionalityof theservice.We be-
lieve that in orderto provide truemobility to IM servicesmerelyoffering clients
for wirelessdevicesis not enough.Making IM mobile will affect the communi-
cationamonguserson severalareas,thustheIM serviceshouldbeenhancedwith
functionalitysupportingtheuseof IM in a mobileenvironment.Below is a short
summaryof thekey issuesthatshouldbeaddressedwhenmakingIM mobile.

Wirelessdevicesand IM clients Tosupportmobility the�rst problemtobesolved
is enablingaccessto IM from wirelessdevices. This is to someextentpro-
vided by someIM servicestoday. However this often includesthe useof
technologiessuchasSMS,telephony andWAP.

Awarenessinformation Enablingtheuserto useIM awayfrom thedesktopcom-
puter meansthat the usercan be anywhereand still connectedto the IM
service.This shouldbere�ectedby theawarenessinformationprovidedby
theIM system.

Multiple devices Going from onedevice, the desktopPC, to many differentde-
vicesintroducesa rangeof new aspects.Oneof themajortasksis handling
theinteractionbetweenthedifferentdevicesandthetransitionwhentheuser
movesfrom onedeviceto another. Dueto thedifferentnatureof thewireless
devices,functionalitymightalsodiffer acrossdevices.

1.2 Research questions

Our work is to engineera softwaresystemprototypefor instantmessaging.This
prototypeshall provide userswith accessto IM from wirelessdevices and net-
works.Below we presenttheresearchquestionswehave statedfor thisproject.
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1. How canexisting IM functionalitybeextendedto supportmobil-
ity andmake IM usefulin amobileenvironment?

2. Whatnew featuresshouldbe introducedto supportusersin mo-
bile environmentsandsettings?

3. How canIM be implementedon wirelessdevicesusedin every
daylife?

In this projectwe shalluseJabberto supportbasicIM functionality. Jabberis
anopensourceinstantmessagingsystemandit implementsanopenXML message
protocol.

4. Whatchangesarenecessaryto thearchitectureanddesignof an
existing IM system,Jabber, to extendthesystemwith supportfor
mobility?

5. Is XML asuitablemessageformatfor communicationusingthin,
wirelessclients?

6. How cantheexistingJabberXML messageprotocolbeextended
to supportmobility?

Duringour work with Jabberwe will in additioninvestigateif Jabberis a suit-
able framework for further work on IM and developmentof systemsbasedon
XML.

1.3 The SIGN prototype

The SIGN prototypethat will be developedin this thesisis a systemextending
instantmessagingto wirelessdevicesandaimsto solve theissuesbrie�y discussed
in previous sections.The systemwill provide basicIM functionality andclients
for variouswirelessdeviceswill be developed.More speci�c, IM clientswill be
developedfor mobilephones,PDAs anddesktopPCs.Theawarenessinformation
in the systemwill be extendedto re�ect usersin a mobile environmentandthe
systemwill beenhancedwith functionalitysupportingtheuseof wirelessdevices.

1.4 Prerequisites

Someprerequisitesaregivenin thismasterthesisandthey arepresentedbelow.

Jabber - Opensourcesoftware

Oneof theprerequisitesof this projectis to usetheopensourcesoftwareJabber.
Jabberis server softwareproviding, amongothers,basicIM functionality.

Oneimportantaspectof Jabberis enablingJabberusersto communicatewith
usersof othercommercialIM services.In fact this wasoneof the main reasons
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for the initialisation of the Jabberproject- “�nding a solutionto the soupof in-
compatibleIM systemsthat meantthat it was necessaryto run a whole host of
differentprogramsjust to talk with friends”. Jabberoffers interfacesto themajor
IM servicesandtranslatestheJabbermessageprotocolto thespeci�c serviceand
viceversa.

XML messageprotocol

The openJabberXML messageprotocolshall be used. XML is the only infor-
mationexchangedbetweenthe clientsandthe server in Jabbermeaningthat any
device capableof makinga connectionover an IP network andprocessingXML
canin principalbemadeinto a Jabberclient. Interoperabilitywith existing clients
shall be ensured,but extensionsto the protocolcanbe madeto implementnew
functionalityandextendtheawarenessinformation.

For limited devicessuchasmobilephonesit mightbenecessaryto usea mes-
sageprotocolotherthanXML, onethatis lessresourcedemanding.

Wirelessdevicesand J2ME

IM clientsshallbedevelopedfor severalwirelessdeviceswhereoneclientshallbe
developedusingthelanguageJ2ME.Otherlanguagesmaybeusedfor development
at theserver sideandfor desktopandPDA clientdevelopment.

1.5 Main focusand evaluation

Thefocusin thismasterthesiswill beonde�ning anIM systemsupportingaware-
nessandmobility andimplementa working prototypeof thesystem.In addition
to demonstratingIM mobility conceptsit will be a systemthat canbe usedand
extendedin furtherstudieson IM, mobility andawareness.

We will not conductusability testsof large scale.During developmentof the
prototypewe will continuouslytestthesystem,but this canonly establishthatthe
systembehavesaccordingto thespeci�cation

To demonstratethefunctionalityandtestthat thesystembehavesasexpected
we will, uponprototypecompletion,run throughthescenariodescribedin thefol-
lowing section.This descriptionis only a shortsummaryof thescenarioandthe
actualtest,detaileddescriptionof differentactionsandtheresultswill bepresented
in chapter8.

1.5.1 Userscenario

The scenariowe intendto run throughto testanddemonstratethe systemis de-
pictedin �gure 8.1.

Threedevices will be usedduring the run of the scenario. This is a J2ME
enabledmobilephone,a PDA anda desktopPC.Thescenariowill simulatea day
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Figure1.1: Scenarioof use

wheretheuserstartsoutathomein themorningconnectedwith hermobilephone.
Shethenleaveshomefor a lunchmeetingat a caf́e. At thecaf́e sheusesherPDA.
Latershearrivesat theof�ce andcontinuesthedayin front of herdesktopPC.

Duringthis timeaseriesof eventswill occur, triggeringdifferentactionsin the
IM service. Messageswill be sentandreceived andawarenessinformationwill
change.

1.6 Process

This sectionde�nes how we intendto proceedin our work with this thesis.First
we presenttheprocessof de�ning thefunctionalitySIGN shallprovide, thenhow
thearchitectureof thesystemis developedand�nally how we will implementthe
system.

The SIGN prototype

BeforedevelopingtheSIGN prototype,we de�ne a conceptualmodelfor thesys-
tem. The challengeis to identify the problemareaswhich needto be addressed
whenmakinganIM systemmobile.Basedon theconceptualmodelandproposed
solutionsto theproblems,we arrive at thefunctionalrequirementsto thesystem.

Someof theconceptswhich shallbe investigatedarestatedin thedescription
of thethesis.Otherswill resultfrom a studyof existing IM systemsandour own
experiencewith useof instantmessaging.Furtheron a studyof literatureon the
subjectsof instantmessaging,mobility andawarenesswill beconductedin order
to serve asinputsto this task. The conceptualmodelfor SIGN alongwith other
key-points,is presentedin chapter3.

Basedonthischapter, wewill specifytherequirementsto thedifferentpartsof
theSIGN prototype.Chapter4 givesa motivation for theserequirementsandthe
full requirementspeci�cationis listedin appendixA.
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SIGN architecture and design

As statedin the thesisdescription,the JabberXML middlewareshall be usedin
the systemprototype. Oncethe requirementsto the systemareestablished,the
systemarchitectureshallbemadesuchthat therequirementscanbe incorporated
into Jabber. In orderto accomplishthis,athoroughstudyof theJabberarchitecture
mustbe performed.However, astherearetwo availableJabberimplementations
– thereferenceimplementationjabberd anda Java implementationJaba– bothof
thesewill bestudiedin orderto choosewhich oneis bestsuitedfor thepurpose.
Theresultsof thisstudyarepresentedin chapter5.

Thearchitecturefor theserver-partof thesystemwill dependon thearchitec-
tureof thechosenJabberversion.Regardlessof whichwechoose,focuswill beon
minimizing thechangesto the existing architectureanddesign.As for theclient
applications,thekey issuewill beisolationof theJabber-relatedpartsof thedesign.

In additionto beingpresentedin chapter6 of this thesis,the resultingarchi-
tectureshallbe communicatedto thestudentsin thesoftwarearchitecturecourse
SIF8056,givenat NTNU. Theslidesfrom our presentationto thestudentscanbe
foundin appendixB.

Implementation

The SIGN systemwill consistof four different applications: the Jabberbased
server andclient applicationsfor mobilephones,PDAs anddesktopPCs.Weplan
to have basic1 client applicationsup andrunningat an early stageof our work,
beforetherequirementsto thesystemaresettledandanarchitecturefor theclients
hasbeendeveloped.In our J2MEproject[17] we developedIM clientswhich ex-
changedXML with the server, andthey arethereforea naturalstartingpoint for
theclientapplicationsin SIGN.

By experimentingwith theclientsandtheserver software,we will investigate
possiblesolutionsfor extendingJabberwith theadditionalfunctionalityneededby
SIGN.

Thebasicclientapplicationswill befully implementedwhentheclientrequire-
mentsandarchitectureis made.

Althoughweplanto baseourdevelopmentonprototyping,wedonot intendto
follow any formally de�ned softwaredevelopmentprocesses.Chapter7 describes
detailsof theserver andclient implementationanddeployment.

1With basicwe meanapplicationsthat can connectto a Jabberserver, but with very limited
functionalityanduserinterface.



Chapter 2

Background



8 Background

2.1 Intr oduction

In this chapterwe presentbackgroundinformationon four differenttopicswhich
will beimportantto thework of this thesis.We startoff by giving a shortdescrip-
tion of a projectwhich we conductedduring the fall 2001– 'J2ME - Technology
Driven ArchitectureWork' [17]. Java 2 Micro Edition (J2ME) was usedin an
XML-basedinstantmessagingsystemand the lessonslearnedfrom the project
will beappliedin this thesis.

The following sectionprovidesan introductionto theJabbermiddlewareand
theJabbermessageprotocols,whichwill bea fundamentalpartin ourwork.

Thenfollows anoverview of thefour mostpopularinstantmessagingservices
on themarket – ICQ, AOL InstantMessenger, MSN MessengerandYahoo!Mes-
senger. Thesectiongivesa shortdescriptionof thefunctionalityof theseservices,
their availability on wirelessdevicesand�nally thepresenceinformationoffered.
Knowledgeof existing servicesis importantwhenspecifyingthe functionalityof
SIGN.

A sectionon wirelessdevicesconcludesthis chapter. First we presentchar-
acteristicsof differentcategoriesof devices,thentwo differentJava environments
targetedatwirelessdevicesand�nally somepropertiesof wirelessnetworkswhich
arefundamentalfor usingwirelessIM clients.

2.2 J2ME project

This masterthesisis baseduponthe project 'J2ME - TechnologyDriven Archi-
tectureWork' [17], which waswritten in the ninth semestercourse'SIF8094P1
Prosjektarbeid'at theDepartmentof ComputerandInformationScience,NTNU.
Thegoalfor theprojectwasto usea technologyasa startingpointandinvestigate
whatimplicationsuseof thatspeci�c technologyhadonasystem'sarchitectureand
developmentprocess.Our chosentechnologywasJava 2 Micro Edition (J2ME).

2.2.1 MobileIMS

In additionto anevaluationof J2ME,apartof theprojectconsistedof usingJ2ME
in an implementationof a softwaresystem,anddesigningthesystemto take into
accountthepossibleconstraintsuseof J2MEhadon thesystem.Wedevelopedan
instantmessagingsystemcalledMobileIMS, usingJ2MEto implementclientsfor
Java enabledphonesandPalmOSPDAs.

One of the goalsfor MobileIMS was to differentiatethe client applications
accordingto device characteristicsand capabilities,with regardsto screen-size,
processingpower andmemorybudget. In otherwords,themorecapabledevices
shouldprovide morefunctionalitycomparedto lesscapabledevices.

As thesystemitself wasnotthemainfocusof theproject,thefunctionalitywas
restrictedto basicmessaging,contactlist managementanddistributionof presence
information.
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Theserverpartof thesystemwaswrittenusingJava2 StandardEdition(J2SE).
The non-functionalrequirementsto the server wereheavily relaxed, asthe main
goalwasto pinpointimplicationsimposedby theJ2MEclients.Furtheron,persis-
tentdatastorage,suchasuseraccountsandcontactlists, wasnot implementedas
we consideredit to bebeyondthescopeof theproject. As a consequenceof this,
theresultingsystemwasnothingmorethana rudimentaryprototypeof an instant
messagingsystem.

2.2.2 XML in MobileIMS

Messagesexchangedbetweenthe MobileIMS server andclientswereXML for-
matted.Useof XML hasseveraladvantages,suchasplatformindependenceand
easeof use,but comesat thecostof processingrequirementsandbandwidthusage.
During our work we found threedifferentXML parsersfor J2ME.We endedup
usingaparsercalledkNanoXML, which is asmall,non-validatingDOM parser.

TheMobileIMS messageprotocolwasnot written in accordancewith any ex-
istingstandards,asit waskeptassimpleaspossible.

2.2.3 Project conclusions

Themainconclusionof theprojectwasthatJ2MEin itself, hadlessarchitectural
implicationson thesystemthanwe hadexpected.Rather, the limited capabilities
of theJ2MEdevicesconstitutedfor mostof the implications.However, asJ2ME
wasdesignedto run on wirelessdeviceswith limited capabilities,onemust take
theimplicationsinto accountwhendevelopingasystemwhereJ2MEis used.

At thestartof theprojectwe wereuncertainif theXML-parsingwould betoo
processorintensivefor therelatively limited mobilephones.Weconcludedthatthis
wasnot thecase,however we foundXML to beratherbandwidth-intensive when
usedover a GSM dataconnection,which is only capableof 9600kbps.However,
GPRSis graduallyreplacingGSM for datatraf�c in the mobile networks, and
with the higherbandwidthin GPRSbandwidthusagebecomeslessof an issue.
Furtheron, IM servicesarehardlyusablein a circuit switchednetwork like GSM
anyway, asthe costof stayingconnectedfor longerperiodbecomestoo high. A
packet switchednetwork like GPRSis on the otherhanda perfectmatchfor IM
systems,astheuserpaysfor theamountof datatransferredratherthanthetimehe
is connected.

2.3 Jabber

The JabberCommunicationsPlatform is an open-source,XML-basedplatform
which providesbasicnetworking andcommunicationservices. Oneapplication
availableon theplatform is theJabberinstantmessagingservice,which provides
standardIM functionality, suchasmessaging,contactlistsmanagementanddistri-
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bution of presenceinformation. Jabberwill beusedasthecorepartof theserver
in SIGN.

Therewereseveralreasonwhy Jabberwaschosenfor thisproject.The�rst and
mostobviousreasonis theadvantagesassociatedwith usingexisting components.
Wecouldhave continuedwork on theserver developedin theMobileIMS system,
but usingJabberallowsustokeepfocusonthekey areasasdescribedin section1.1.

Thesecondreasonis thatJabberis open-source,whichallows usto extendthe
server's functionality to deal with multiple device categoriesand provide richer
awarenessinformation.

Thefact thatJabberis basedon XML is anotherreasonaswe hadexperience
with XML from theMobilIMS system.In additionXML allowsplatformindepen-
dence.

Finally, onereasonfor choosingJabberwasto get a betterunderstandingof
emerging XML basedtechnologies.

Thefollowing subsectionswill presenttheJabbermessageprotocolandother
partsof theJabberplatform.

2.3.1 Jabber messageprotocol

TheJabbermessageprotocolis anopen,XML basedprotocolmanagedby theJab-
berSoftwareFoundation(JSF).1. Thefactthatit is openenablesthird partydevel-
opersto developtheir own client applicationsfor any platformcapableof parsing
XML messages.This is in contrastto the IM services [13, 2, 23, 31], which use
periodicallychangedandproprietarymessageprotocolsto prevent unauthorized
clientapplicationsto bedeveloped.

TheJabberprotocolshave beensubmittedby theJSFto theInternetEngineer-
ing TaskForce(IETF) for considerationasanInformationalRFC[20]. Port5222
is alsoregisteredby InternetAssignedNumbersAuthority (IANA) asthestandard
port for Jabber.

The differententitiesof the Jabberarchitecturepassdatato eachotherusing
XML streams,which is essentiallytheexchangeof datain theform of XML frag-
mentsin “streaming”modeover a network connection.During the lifetime of a
connectionbetweentwo entities,a completeXML documentwill be sentfrom
eachentity to theother, onefragmentata time.

Therearethreetop-level XML fragmentsexchangedbetweentheentities:<mes-
sage/> , <presence/> and<iq/> , eachcontainingattributesandchild nodes.
Theseelementsare describedin then following subsections.For more details
see[1].

Messageelement

The most fundamentalpart of an instantmessagingsystemis the ability to ex-
changemessagesbetweentheuser, andthe <message/> elementprovidesthis

1seehttp://www.jabber.org/jsf.html
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facility. Eachmessagehasone or more attributesand sub elements,which are
presentedbelow.

Theattributesto andfrom containthesenderandrecipientaddresses,respec-
tively. <message/> canalsocontaina type attribute,whichgivesanindication
to therecipientasto whatsortof contentthemessagecontains.Table2.1presents
thepossiblevaluesanda shortdescriptionof their meaning.An id attributemay

Table2.1: Jabbermessagetypes

Value Description
normal Thenormalmessagetypeusedfor simplemessages

that areoften one-timein nature. Similar to an e-
mail message.

chat Chatmessageswhichusuallycarryamessagethatis
partof a liveconversation.

groupchat The groupchatmessagetype is usedto notify the
user that the messagecomes from a conference
room.

headline Headlinemessagesaredesignedto carrynews style
information,oftenaccompaniedby aURL.

error Errormessagessigni�es thatthemessageis convey-
ing errorinformationto theclient.

optionally be includedaswell, andis usedto uniquelyidentify a responseto an
outgoingmessage.

Subelementsof <message/> include<subject/> which is usedto carry
a messagesubjectfor normal type messages,but is usuallynot usedfor other
messagetypes.The<body/> subelementcarriesthebodyof themessage.If the
messagetype is error , the<error/> subelementcontainstheerrormessage.
Messagescanoptionally containa <thread/> subelement,which containsan
identi�cation to grouptogetherchatmessagesbelongingto onespeci�c conversa-
tion.

Presenceelement

The <presence/> elementis usedto convey awarenessof a user's presence
state. Userscaneitherbe availableor unavailable. In the �rst case,the useris
currentlyconnectedandmessagesdestinedfor him aredeliveredimmediately. In
thelattercase,theuseris not connectedandmessagesaredeliveredthenext time
he connectsto the server. The userhimself controlsthe availability information
throughtheclientapplication.However, whentheuserdisconnects,theserverwill



12 Background

communicatetheuser's unavailability if hehassenthisavailability beforehand.
The availability informationfor a particularuseris distributed to otherusers

thatsubscribeto thatuser's availability information. Eachusercanrequireto au-
thorizeotherusersbeforethey cansubscribeto hisavailability information.

In additionto theavailability information,presencemessagescanalsobequal-
i�ed with more detail. The two sub elements<show/> and <status/> are
usedfor this purpose.The <show/> tag cancontainoneof the valueslisted in
table2.2. The show valueis often presentedgraphicallyusingdifferent iconsin
theclient applications.The<status/> tagoftencontainsa textual description

Table2.2: Possible� show/ � values

Value Description
normal Thenormalsituationwheretheuseris available. If

the � show/ � tag is not present,this is usedasthe
default value.

chat Similar to normal,but in additionindicatesthat the
useris opento conversation.

dnd Dnd standsfor “Do not disturb” andmeansthat the
useris availablebut doesnot want to be disturbed.
Messagesare,however, immediatelysentto theuser.

away Theuseris temporarilyaway from theclient

xa xastandsfor “extendedaway” andindicatesthatthe
userwill not returnto theclient for sometime.

of theshowmnemonic,for instance“Extendedaway” whenshow is xa. However
it canalsocontaina valuesetby theusersuchas“Out to lunch!” whentheshow
valueis setto away.

IQ element

TheIQ elementis thethird of top-level XML elementsin theJabbermessageproto-
col. IQ standsfor “info/query” andis usedfor sendingandretrieving information
betweenentities. IQ messagesareexchangedas a request/responsemechanism
similar to theGETandPOSTmechanismin HTTP.

An IQ elementcanbein oneof thefour statesdescribedin table2.3. TheIQ
elementis usedfor variouspurposesandto distinguishbetweenthem,namespaces
areusedin eachIQ message.Therearetoo many namespacesto list here,but the
mostcommonlyusedarenamespacesfor registration,authenticationandcontact
list management.For a detaileddescriptionof the varioususesof the <iq/>
elementandthedifferentnamespacessee[1].
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Table2.3: IQ States

State Description
get Requestinformation.

set Setinformation

result Show theresultif theget or setwassuccessful.

error Specifytheerrorif theget or setwasnotsuccessful.

2.3.2 Resourcesand priorities

In Jabbereachonline client is attachedto a resourceand eachresourcehasan
associatedpriority. The resourceis a string appendedto the jid, for instance
peer@vinstra.n et /mobi le , usedby the server to distinguishbetweenthe
connections.Thepriority is a positive integerusedby theserver to decidewhich
resource,or client, a messageshallbesentto. Largernumbershave higherprior-
ity, which meansthata resourcewith priority 5 outranksa resourcewith priority
1. In the event of a tie betweenpriorities, messagesaresentto the most recent
connection.

2.3.3 The jabberdserver

Thejabberd server is theoriginalserver implementationof theJabberprotocolsfor
instantmessagingandXML routing. jabberd is written in C for Linux andUnix,
and is both open-sourceand free software. The project was startedby Jeremie
Miller in 1998,andhassincethenbeenworkedonby theJabbercommunityto the
currentversion,whichat thetimeof writing, is 1.4.2.

Distributed architecture

The Jabbernetwork architectureis modelledafter thee-mail systemwhereusers
have oneserver – thehomeserver – that they connectto. Useraccountsanduser
data,suchascontactlists andpreferences,arestoredon the homeserver. User
identitiesareuniquefor eachserver, andby appending'@' andtheserveraddress,
globally uniqueuseridentitiesarecreated,ex. peer@vinstra.netwherepeeris the
localuniquenameandvinstra.netis theserver address.Theseidentitiesarecalled
JabberIDs or jids.

An instanceof jabberd is running on the server jabber.org, whereanybody
cansign up for a useraccount. However, anybody cansetup their own Jabber
server that exchangesinformationwith otherserversover the Internetthrougha
componentcalledEtherx. This componentcommunicateswith the local Jabber
server andremoteEtherxcomponents.Whena usersendsa messageto a useron
a differenthomeserver, themessageis forwardedasshown in picture2.1. In this
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Figure2.1: DistributedJabbernetwork

waya decentralized,distributednetwork of serverscanbeestablished.

Transports

A transport is a programrunningon the server that actsas a gateway between
theJabberserver andother, non-Jabberinstantmessagingsystems.Thetransports
allow Jabberusersto connectto otherIM systemsto sendandreceive messages.
TranslationbetweentheJabbermessageprotocolandtheotherIM messageproto-
col mustbedonein eachtransport.Althoughwork is beingdoneon standardizing
instantmessagingmessageprotocols[7, 6], nostandardhasyet to beembracedby
theindustry. As a result,messageprotocolsarechangedfrequentlyto monopolize
the useraccounts.This meansthat the transportsmustbe updatedevery time a
changehasoccurred.

2.3.4 JabaServer

JabaServer (Jaba)is anopen-sourceJava implementationof Jabber, distributedun-
dertheBSDlicence. It is beingdevelopedasaprojectunderSourceForge2, andis
at thetime of writing at version0.6. JabausesApache's JakartaAvalon3, which is
a framework for server developmentusingJava. Theframework containstoolsfor
amongotherthingsconnectionhandling,threadpoolingandlogging.

Jabais at the time of writing quite basiccomparedto the original jabberd
implementation.Transportsarefor instancenotimplemented,neitherisonlineuser
accountregistration,which mustbe donedirectly in the database.However, the
handlingof coreprotocolelements<message/> , <iq/> and<presence/>
areimplemented.

2seehttp://sourceforge.net/projects/jabaserver/
3seehttp://jakarta.apache.org/avalon/
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2.3.5 Jabber clients

Jabberclient applicationsmustbewritten in accordancewith theJabbermessage
protocol,but doesnot necessarilyhave to implementevery featureof it. Clients
can be written for any platform capableof parsingXML, and implementations
are available for most operatingsystems. This includes � Messengerfor J2ME
andJabberCE(alphaversion)for Windows CE or PocketPCdevices. Theclients
do not have to be neitheropensourcenor freesoftware,but many clientscanbe
downloadedfrom [14].

Theclientscommunicatewith theusershomeserver over a TCP socket con-
nection,andusesXML for all communication.

2.4 Instant messagingservices

Instantmessagingserviceson the Internethave becomeextremelypopular. The
awarenessinformationprovided by theseservicesenablesusersto checkthesta-
tusof peoplein their contactlist, checkif they areavailable,busyor of�ine. IM
systemscanspantheentireInternetsuchthatusersall over theworld cancommu-
nicateor they canbeusedinternallyin anorganizationbetweencolleagues.Either
way they provide theuserswith informationaboutotherusersanda wide variety
of waysof communication.

Four servicesareestablishedasmarket leadersamongthe IM services,with
userbasesin themillions. TheseIM serviceswereoriginallydevelopedfor desktop
PCs,but aswirelessInternetaccessis becomingincreasinglycommon,versionsfor
wirelessdeviceshave beenreleased.

Eachof theseservicesarepresentedin the following subsections,with a de-
scriptionof eachsystem's:

• functionality

• availability onwirelessdevices

• presence

2.4.1 ICQ

The�rst, andperhapsmostwell-known, IM serviceis ICQ [13] – pronounced”I
seekyou”. The �rst versionof ICQ wasreleasedlate1996andinstantlybecame
tremendouslypopular, with 850000usersregisteringduring the �rst half-yearof
existence.Sincethen,theuser-basehasgrown consistently, exceeding50 million
registrationsby theendof 1999.

Frombeinga way of exchangingshorttext messagesbetweencomputers,the
servicehasbeenextendedto includefunctionalitysuchas�le transfer, SMSmes-
saging,tele-conferencingand multi-usergaming. ICQ was boughtby America
Onlinefor $400million in 1998[29].
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Table2.4: ICQ presencevalues

Presence Icon

Available

FreeFor Chat

Away

N/A (ExtendedAway)

Occupied(UrgentMessages)

DND (Do Not Disturb)

Privacy (Invisible)

Of�ine

WirelessICQ

Betaversionsof ICQ areavailablefor bothPocketPCandPalmOS.Both versions
arestrippeddown versionsof thedesktopclient.

In ICQ the contactlists arestoredlocally on eachdevice or PC.Whenusing
ICQ from morethanonemachine,contactsmustthusbeaddedto eachmachine.
Althoughthis canbebothersome,it allows a userto keepa smallercontactlist on
thewirelessdevice.

Presence

The presencevalues,andthe correspondingicons,available in ICQ are listed in
table2.4. Thesystemdoesnot allow theuserto de�ne otherpresencevaluesbut
ICQ userscanwrite a statusmessageto describethe reasonfor a presencevalue
whenselectingit. Thismessageis notautomaticallydistributedto contacts,but can
bereadby otherusersonrequest.In ICQ thereis aone-to-onemappingbetweena
presencevalueandanicon.

Freefor chat is not a presencevalueperse,but is usedto setup chat roomto
whichuserotheruserscanjoin. This initiatesadifferentform of messaging,where
messagesarebroadcastto all userscurrently“in theroom”.
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2.4.2 AOL Instant Messenger

AOL InstantMessenger[2] (AIM) is AmericaOnlineTime Warnersinstantmes-
sagingclient. In additionto messaging,AIM alsoprovidescontentsuchasstock-
quotesandnews headlines.

With theacquisitionof ICQ, AOL hasmorethan130million usersworldwide
[29], adominationthatled theAmericanFederalCommunicationsCommissionto
forceAOL to openup its technologyto othercompanies[9].

WirelessAIM

Versionsof AIM areavailablefor PalmOSandPocketPCdevices. As with ICQ,
thesearestrippeddown versionsof thedesktopapplication.

AIM alsoprovidesaninterfacefor mobilephoneuserscalledAIM Wireless[3],
however it is availablein USA only. Userswith operatorsAT&T, Sprintor Voice-
StreamcanuseAIM by sendingSMS messages,usinga WAP-enabledphoneor
usinga Nokia 3390. Whena useris connectedby a mobile phone,otherusers
aremadeawareof this by displayinga mobilephoneicon in thebuddy lists. Co-
operationwith thenetwork providersis requiredfor this to work, andthereis no
informationavailableontheweb-siteregardingsupportfor thisin countriesoutside
theUnitedStates.

Presence

AIM hasthreepresencevalues:Available, AwayandOf�ine . Awaycanbequali�ed
with anauto-responsetext messagei.e.amessagewhich is automaticallysentasa
reply to otheruserswhenthey senda message.Theicon in table2.5displayedin
otheruserscontactlistswhenthepresenceis setto Away.

No iconsareusedfor theAvailableandOf�ine states.Instead,of�ine contacts
aredisplayedin aseparategroup.

Table2.5: AIM presencevalues

Presence Icon

Available N/A

Away

Of�ine N/A
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2.4.3 MSN Messenger

MSN Messenger[23] is Microsoft's instantmessagingclient,andis, accordingto
datareleasedby MediaMatrix Inc., themostpopularinstantmessagingservice,ex-
ceeding29.5million uniqueusersprimo 2001[24]. With Microsoft's domination
on thepersonalcomputermarket, thepopularityof MSN Messengershouldcome
asno surprise.Furtheron, the tight integrationbetweenHotmail, .NET Passport
andMSN Messengeraccounts,serve to consolidateMSN Messengerspositionin
theIM market.

MSN Messengeralsoservesasa distribution channelfor content.Furtheron,
MSN MessengersupportSMS messaging,e-mail messaging,tele-conferencing
and�le-transfer.

WirelessMSN Messenger

MSN Messengeris includedin PocketPC2002,which is Microsoft's latestversion
of theWindows CE operatingsystem.Thereareno versionsavailablefor neither
PocketPC2000norPalmOS.

Presence

The presencevalueswhich canbe setin MSN Messengerarelisted in table2.6.
The usermustchooseoneof thesevalues,i.e. no customizedpresencevaluecan
beset.Neitheris it possibleto addapresencemessage– amessageexplainingthe
reasonfor thecurrentpresencevalue.

Someof thepresencevaluesshareanicon,asis thecasewith thevaluesRight
back, Away andOut to lunch. In eachcasethe icon symbolizesthat the useris
(presumably)away from thecomputer, andthetext is usedto giveanindicationof
the durationof the absence.Similarly, BusyandTelephonesharean icon, where
thelatteris aspecialcaseof the�rst.

Showasof�ine makestheuserappearasif hewereof�ine to otherusers,but
hewill continueto receive messagesandpresenceinformation.

2.4.4 Yahoo! Messenger

Yahoo!Messenger[31] wasreleasedJune1999andis similar to MSN Messenger
in that it, in addition to instantmessaging,serves as a distribution channelfor
content: 20 minutesdelayedstock-quotesfrom EuropeanandUS stockmarkets
canbeviewedfreeof charge.Domesticnews,sportresultsandtheweatherforecast
for theuserscountryis available. Furtheron, airplaneticketscanbe booked and
theYahoo!searchenginecanbeaccessed.

Yahoo! Messengerhasa PersonalInformationManagement(PIM) systemas
well. Data is storedserve-side,andcanbe accessedfrom a web-browseror the
Yahoo!Messengerclient.
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Table2.6: MSN Messengerpresencevalues

Presence Icon

Online

Of�ine

Busy

Rightback

Away

Telephone

Out to lunch

Show asof�ine

WirelessYahoo! Messenger

Yahoo!Messengerversionsareavailablefor bothPocketPCandPalmOS.As with
ICQ, theseversionsarestrippeddown in termsof functionality.

Furtheron, thecustomizationof thecontentto beaccessedwith Yahoo! Mes-
sengermustbe donefrom the desktopPC client. The customizationcannot be
doneon a per-device basis,which meansthat thesameamountof datais sentre-
gardlessof which devicesa useris connectedwith. The lower bandwidthin the
wirelessnetworks makes this schemeundesirable,as the useris facedwith the
optionof eitheroverloadingthewirelessdevice with dataor removing contenthe
would like to receive to the desktopPC.With the paymentmodelof GPRSnet-
works,costbecomesanissueaswell.

As in ICQ, thecontactsarestoredlocally.

Presence

Presencevaluesin Yahoo! Messengeraresimilar to MSN Messenger, but with
someadditionalvalues. Table2.7 shows someof the presencevalues. Yahoo!
Messengerallowsusersto write theirownpresencevalues,whichareautomatically
displayedin otheruserscontactlist whenselected.

AvailableandUnavailablehave a uniqueicon each,whereasthesameicon is
sharedamongall theothervalues.Therearetwo values– (BusyandOnthePhone
– indicatingthat a useris currentlyby the computer/device, but not interestedin
receiving messages.Theremainingvaluescanbesetto indicateabsence,with Be
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RightBack andOn Vacationat thefar endsof thetime scale.Theusercanchoose
whetherto show theonline–or away/busyicon for theuser-de�ned presencemes-
sages.

Table2.7: Yahoo!Messengerpresencevalues

Presence Icon

Available

Unavailable

Busy

Not atHome

Not in theOf�ce

OnVacation

Out to Lunch

Invisible

2.5 Wir elessdevices

WirelessInternetaccessis now offeredby mobilenetwork providers,enablingthe
useof Internetservicessuchase-mail andWebbrowsing on wirelessdevices,in
additionto ordinaryvoice calls. SMS provides functionality similar to the mes-
sageexchangein instantmessagingservices.SMShasprovedextremelypopular
althoughno awarenessinformationis providedin thisservice.

For adesktopclientconnectingthroughaLAN, processingpowerandnetwork
capacityis morethansuf�cient. Usersconnectingwith a mobilephonethrougha
wirelessnetwork have far lessrecoursesavailable,includinglimited bandwidth.

2.5.1 Devicecategories

Wirelessdeviceshave becomeincreasinglypopularover the last 5-10 years,and
rangefrom pagersandmobile phonesto PDAs aspowerful asdesktopPCsonly
few yearsold. Thecharacteristicsof thedevicesvary in termsof screen-size,input
mechanisms,memorybudget,processingpower andoperatingsystem. Devices
canbecategorizedinto groupsof deviceswith similarcharacteristics:

Mobile phones Primarilyusedfor voice-callsandSMSmessaging,butmany phones
includeadditionalsoftwaresuchasPIM applications,gamesandWAP-browsers.
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Figure2.2: TheJ2MEenabledSiemensSL45i

Themostcommoninput-mechanismis a0-9keypad,andthescreenis small
(usually3–7linesof text).

Smart phones This category consistsof mobile phoneswith a richer operating
systemandmoreapplicationsthanregular mobile phones. Thesedevices
featurelargerscreens,oftenwith a touch-screencomplementingthekeypad
for input.

Palm PDAs PDAs runningPalmOS,with a rich softwareenvironment.Thesede-
vicesfeaturelargerscreens,morememoryandfasterprocessorsthandevices
in thepreviouscategories.A touch-screenandbuttonsareusedfor input,and
anexternalmini-keyboardcanbeconnectedaswell.

PocketPCs ThesedevicesrunMicrosoft'sWindowsCEoperatingsystem,andare
themostpowerful in termsof processorspeedandmemory. Input is handled
throughtouch-screensandbuttons.Somedevicesin this category have built
in GSM and/orGPRSmobilephones.

2.5.2 Wir elessJava in SIGN

Thereareobviousadvantagesof usingthesameprogramminglanguagewhende-
velopingsoftwarefor differentplatforms.With cross-platformcompatibilityasone
of the maingoals,the Java programminglanguageis a naturalchoice. However,
dueto thevaryingcapabilitiesof thewirelessdevices,differentJava environments
mustbeused.Thenext two subsectionspresenttwo suchversionswhich will be
usedin SIGN.
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Figure2.3: TheHandspringTreo180

J2ME

Java2 Micro Edition(J2ME)is SunMicrosystems'latestadditionto theJava fam-
ily, andaddressesthe vastconsumerspace,which coversthe rangeof extremely
tiny commoditiessuchassmartcardsor a pagerall theway up to theset-topbox,
an appliancealmostaspowerful asa computer. J2ME providesbuilding blocks
calledpro�les andcon�gurations, which target categoriesof deviceswith similar
capabilitiesin termsof processingpower, memorybudget,screen-sizeandinput
mechanisms.Onesuchcategory is calledMobile InformationDevices,whichcon-
sistsof devicessuchasmobilephonesandPDAs. TheMobile InformationDevice
Pro�le (MIDP) is a setof Java APIs which, togetherwith theConnected,Limited
DeviceCon�guration(CLDC), providesacompleteJ2MEapplicationruntimeen-
vironmenttargetedat thiscategory.

Up until the introductionof J2MEandMIDP/CLDC, third partysoftwarede-
velopmentfor mobile phoneswasnot possible.Sincethen,J2ME hasbeenem-
bracedby all themajormobilephonemanufacturers,suchasNokia,Siemens,Mo-
torolaandSony Ericsson.Examplesof existingJ2MEphonesare:SiemensSL45i
(see�gure 2.2),MotorolaAccompli008andNokia7650.

J2MEapplicationscanalsoberunonPalmOSPDAs,whichareavailablefrom
a numberof differentmanufacturers.Thesedevicescanbe connectedto the In-
ternetusing a separatemobile phoneor a device suchas the HandspringTreo
(�gure 2.3), which hasa built-in mobile phonemodule. J2ME will be usedfor
developingsoftwarefor mobilephones,smartphonesandPalmOSdevices.

PersonalJava Application Environment

The PersonalJava Application Environment(PJAE) consistsof a virtual machine
andanAPI optimizedfor consumerelectronicsdevices.Network connectablede-
vicesfor home,of�ce, andmobileusearethetargetedapplicationsfor thePerson-
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Figure2.4: TheSiemensSX45PocketPC

alJava AE. Examplesof devices implementingthe PersonalJava AE are Internet
telephones,personalelectronicorganizers,andset-topboxes.

ThePersonalJava runtimeenvironmentis basedon JDK 1.1.x,andcontainsa
lot morefeaturesthanJ2ME.Thisenablesmorecomplex programs,but it requires
morepowerful hardwarethanJ2ME.Thereis no compilerincludedin thePJAE,
ratherit relieson the standardcompilerdistributedwith Java 2 StandardEdition
(J2SE).

PersonalJava will beusedfor developingsoftwarefor PocketPCdevices. The
PersonalJava runtimeenvironmentfor Windows CE 2.11–3.0canbedownloaded
from [27], andrunsondeviceswith MIPSor SH3processors.Examplesof devices
are:CasioCassiopeiaE-115,HPJournada540andSiemensSX45(see�gure 2.4).

2.5.3 Wir elessnetworks

Bandwidthhasincreasedwith thetransitionfrom theGSMto theGPRScarrierfor
datatraf�c in wirelessnetworks. And it will increaseevenfurtherwhenUMTS is
implemented.However, the transitionfrom a line-switchedto a packet-switched
network probablyhasgreaterimpact on popularity of wirelessInternetaccess.
Instantmessagingfor instanceis characterizedby a irregular transferof small
amountsof dataover long time intervals, which makesuseexpensive in a circuit
switchednetwork.
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Chapter 3

The SIGN Prototype
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3.1 Intr oduction

In thischapterwepresenttheconceptualmodelanddiscusskey areasof theSIGN
prototype– awarenessand personalization.The conceptualmodel is shown in
�gure 3.1andthefollowing sectiondescribeseachof theentitiesin themodel.The
next sectiondiscussesthe awarenessmodelusedin the SIGN prototype. Finally
we presenttheuserspossibilitiesto personalizethesystem.

Beforethis discussionwe brie�y presentsomekey conceptsandterminology
concerningmobility.

User
Personalization


Awareness


Context
 Presence
 Device


Message forwarding


E-mail


SMS
 Instant Messaging


PDA

Desktop PC
Mobil Phone


Device

Preferences


Figure3.1: SIGNconceptualmodel

Mobility concepts

In the telecommunicationsdomain, threemobility conceptshave beende�ned,
quotedin [28]. Thesethreeare personalmobility, servicemobility and termi-
nal mobility. Personalmobility - concernspossibility to redirectcommunication
acrossheterogeneoususerdevices. Servicemobility - or terminaladaptationcon-
cernsthe userendpointand the ability to accessservicesindependentof these.
Terminalmobility- allowsusersto movefrom onephysicallocationto anotherand
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still having thesamesetof servicesavailable.More speci�c it is thecapabilityof
mobiledevicesto changeits attachmentpoint to thenetwork andretainthesame
network addressandmaintainactive connections.The wirelessnetworks today
provide terminalmobility.

3.2 Conceptualmodel

3.2.1 User

Theuserinteractswith thesystemusingoneor moreof theavailableclients. In-
dependentof device theuserseesan interfacefor instantmessageandawareness
exchange,althoughclientsmaydiffer in functionalitydependenton device capa-
bilities. Eachuseris representedin thesystemby auniqueusername.

In today's telecommunicationthecallercontrolshow to reachthecallee.In the
SIGN prototypethe recipientshall beableto decidehow incomingmessagesare
handled,thusbeingin control of how he canbe reached.In the telecommunica-
tionsterminologythisrefersto pushingcontroltowardsthecalleeor recipient[28].
Basedon theuserspreferencesincomingmessagesaresentto thepreferreddevice
or serviceat thecurrenttime.

3.2.2 Instant Messaging

Instantmessagingis oneof themainfunctionsof theSIGNprototypewith focuson
enablingtheuseof wirelessdevicesandhandlingtheusers'transitionbetweendif-
ferentdevices. Concerninginstantmessagingthemain functionsin theprototype
are:

Createcontact lists A usercancreatecontactlists containingotherusers.Users
addedto the list receive a messageaskingthemto approve to be addedto
theuserslist. Thecontactlists canbechangedcontinuouslyby addingand
removing users.

In theSIGNprototypetheusercanstoreseparatecontactlistsfor eachdevice
type. This enablethe usersto have a long contactlist on the desktopPC,
while keepingthelist on awirelessdevice short.

MessageexchangeTheusercansendandreceive messagesto andfrom usersin
thecontactlist. A useris noti�ed whennew messageshave arrivedandcan
chooseto readandreply. A history of sentandreceived messagesis also
available.

3.2.3 Awarenessinformation

In additionto instantmessaging,mostIM systemsprovide awarenessof presence.
With the SIGN prototypeuserscan be connectedwith a variety of devices. In
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addition,aspectsof the user's context, or environment,may affect his ability to
communicatewith others.

The extendedawarenessmodelof the SIGN prototypeis presentedanddis-
cussedin detailin section3.3,but webrie�y presentthemainaspectsof themodel
here.

PresenceThe systemmust be able to re�ect andcommunicatethe presenceof
eachuser. In thesimplestsensethismeanstheinformationconcerningif the
useris onlineor not.

Context Thecontext is informationthatre�ects thecurrentsituationof auserand
propertiesof thesurroundingenvironment.

Device The device the useris connectedwith affectshis ability to communicate
with others.For example,thecharacteristicsof amobilephoneandwireless
network restrictstheuser's ability to receive, readandwrite messages.

3.2.4 Devices

With the growing numberof mobile terminalsit is importantto deliver services
independentof terminalandaccessnetwork limitations,anaspectdescribedearlier
asservicemobility. However, differencesin device capabilitiesregardingscreen
size,input method,processingpower etc.makesit evident that functionality and
presentationshouldbedependentondevice. In orderto meettheuserexpectations
andprovide a functionaluserinterfacethe servicemustbe adaptedto the device
beingused.

Devicessupportedby theSIGN prototypearedesktopPCs,PDAs andmobile
phonesasshown in �gure 3.1. This enablestheusersto accesstheserviceusinga
wide rangeof devicesandnetworks. Functionalitywill bedifferentiatedbasedon
devicebecauseof thevariationin thedevicecapabilities.Theclientsonthemobile
deviceswill beadaptedto meetthecharacteristicsof thedevice in orderto provide
theuserwith a functionalandneatuserinterface. In theSIGN prototypewe will
alsotry to maintaina certainconsistency of theuserinterfaceacrossthedifferent
platforms.Below is ashortdescriptionof thedevicesandfunctionalityprovided.

DesktopPC client Thedesktopclientwill besimilar to clientsprovidedin exist-
ing IM system.In additionthedesktopclientwill betheinterfaceto control-
ling thepreferencesthe userchoosesto set. While working at the desktop
theuserwill probablychooseto usethisclient.

PDA client PDAs hasin mostcasesa touchscreenandtheuseof astylusasinput
method.It is naturalto assumea PDA will beutilized with a wirelessnet-
work althoughLAN interfacesareavailable.BasicIM functionalitywill be
availableon thePDA client but it will not bepossibleto control theprefer-
ences.
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Mobile phoneclient Themobilephoneis thedevice with themostcumbersome
input mechanism.A userconnectedwith a mobilephonewith limited input
methodswill tendto write shortermessagesanduseabbreviationscompared
to auseronadesktopPC.StandardIM functionalitywill beavailableonthe
mobilephoneclient.

3.2.5 Personalization

In orderto meetuserdemandsa serviceshouldbehighly con�gurable,especially
in a mobile environmentwere the usercan be connectedwith different devices
throughdifferentnetworks.

In theSIGN prototypecontrol is pushedtowardsthe recipientratherthanthe
sender, in contrastto mostexisting systems.Theusercansetpreferencescontrol-
ling thefollowing areas:

Opaqueor transparent communication This enablesthe user to choosewhat
awarenessinformationshallbecommunicatedto others.Opaquecommuni-
cationsigni�es that theinformationcommunicatedis minimal, while trans-
parentrevealsall availableinformationabouttheuser.

How to bereached The user shall be able to specify the preferredway to be
reachedat thecurrenttime. Whenconnectedwith severaldevices,for exam-
ple a desktopclient anda mobile phonetheusercanspecifywhich device
incomingmessagesshouldbesentto.

Who canmakecontact The usershall be able decidewho shall be allowed to
make contact. For example,a usermay specify only to acceptmessages
from userson thecontactlist.

Auto reply messagesUserscanspecifyautoreplymessagesto besentin speci�c
situations. While busy, incoming messagescan be answeredwith a self-
composedautomaticreplymessage.

Forwarding of messagesIn the SIGN prototypeuserscanset the option to for-
ward messagesto otherservices.This is describedfurther in the next sec-
tion.

3.2.6 Forwarding

In a servicesupportingmobility, wereuserscanbe reachedanywhereusingany
device, it shouldbe possibleto redirectmessageand information to alternative
devicesor services.TheSIGNprototypesupportsmany device types,nevertheless
it canbe situationswheretheuserwishesto forward messagesto otherservices.
Messagescanbeforwardedto thefollowing services:

E-mail Usermaychooseto forwardmessagesto theire-mail.
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SMS Usersmaychooseto forwardmessagesto amobilephoneusingSMSavail-
ablein theGSM networks.

3.3 Awarenessin SIGN

Much researchis doneon the areaof how to provide awarenessinformationand
what informationis relevant, especiallyin the areaof collaborative work. In [4]
awarenessis de�ned as informationthat is highly relevant to a speci�c role and
situationof a processparticipant.Furtherit is arguedthatawarenessinformation
mustbedigestedinto a usefulform anddeliveredto exactly theuserwho needsit.
If givento little informationuserswill actin properlyor belesseffective. With too
muchinformation,usersmustdealwith aninformationoverloadthataddsto their
work andmasksimportantinformation.

Studiesconductedin [26, 21] showsthatIM oftenis usedto negotiatetheavail-
ability of othersto initiate a conversationor a meeting.By consultingthecontact
list andthe awarenessinformationuserscandeterminewhetherthe recipientare
availableor not. Providing awarenesscuesto helppeople�nd opportunetimesto
initiatecontactis in [30] de�ned asakey designgoalin aworkplacecommunica-
tion tool.

In [8] a de�nition of awarenessis givenas: “an understandingof theactivities
of otherswhich providesa context for your own activity”. In the caseof an IM
system,theactivities of a user's contactwill seta context in which hewill decide
whetheror not to initiate a messageexchangewith thatcontact.This will depend
on the contact's willingnessand/orability to write andreadmessages,which we
will call his communicationlevel. The communicationlevel mustbe inferredby
theuserbasedon theavailableinformationaboutthecontact.

The contact's communicationlevel is dependenton several factors,one of
which is his presencestate.Most existing IM systemsprovide userswith aware-
nessof the presenceof their contacts.However, otherfactors,in additionto the
presencestateof a contact,affectsthecommunicationlevel. TheSIGN prototype
supportswirelessdevicesin additionto desktopPC's, andwhich typeof devicea
useris connectedwith mayaffect his ability to readandwrite messages.Further
on, thecontext or locationin whichacontactis usingtheIM systemwill affecthis
communicationlevel.

The next sectionwill discussthe awarenessinformationavailable in the ex-
isting IM systemswhich have beenpresentedearlier. We will then presentthe
awarenessmodelof theSIGNprototype.

3.3.1 Existing systems

The awarenessinformationavailablein ICQ, AIM, MSN MessengerandYahoo!
Messengerwaspresentedin sections2.4.1–2.4.4,andrelatessolely to awareness
of presence.TheseIM systemswereoriginally developedfor desktopcomputers
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andthe wirelessdevice clientshave comealongat later stages.However, none
of the systemshave includedawarenessinformationaboutwhich type of device
a useris currentlyconnectedwith. Usersarethusleft with incompleteinforma-
tion aboutthestateof his contacts,which makesit dif�cult to infer thecontact's
communicationlevel.

3.3.2 Awarenessmodel

Figure 3.2 show the model for awarenessin SIGN. In addition to awarenessof
presence,awarenessof device andcontext is communicatedby the system.The
axesareorthogonalto re�ect that valuesalongthe axesarenon-relatedandthat
valuescanbeselectedindependentlyfor eachaxis. With this extendedawareness
model,SIGN providestheusersbetterunderstandingof their contacts'communi-
cationlevel.

Context/

Location


Device


Presence


Mobile phone


Desktop PC


Office


Running


Offline


Online


Do not

disturb


Away


PDA


Meeting


Extended

away


Figure3.2: Awarenessalongthreeaxis

Thenext threesubsectionswill cover awarenessof presence,device andcon-
text/locationasprovidedin SIGN.

3.3.3 Presence

RFC2778[7] de�nespresencein instantmessagingsystemsassomethingthat“al-
lowsusersto subscribeto eachotherandbenoti�ed of changesin state.” Thestate
refersto theusersavailability.

Uponconnectionto theserver, theclient applicationsendsanOnlinemessage
to theserver, whichdistributesthemessageto all subscribers.Onlineis thenormal
presencestatefor a userandindicatesthatheis readyto write andreadmessages.
Whenthe userdisconnectsfrom the server, an Of�ine presencemessageis sent
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to theserver. In betweentheavailableandunavailablestatestherecanbeseveral
stateswhich re�ect theusersability or willingnessto communicate.Theseare:

• Online

• Do notdisturb

• Away

• Extendedaway

Thepresencestatecanbesetmanuallyby theuseror automaticallyaccording
to somecriteria,suchasif theconnectionto theserverfails(Of�ine) or if thedevice
is idle for acertainperiodof time(Away).

Dependingonwhichdeviceauseris connectedwith, differentpresencevalues
areavailable. If a useris connectedwith a mobile phone,he is not likely to be
Extendedawayor Away, becausea mobile phoneis usuallykept in closerange
to the user. During phonecalls the presenceis automaticallychangedto Do not
disturb.

OnaPDA Awayshouldbeavailable,asauseris morelikely to leave thedevice
unattendedfor shorterperiodsof time.

On a desktopPCExtendedawayis frequentlyusedinsteadof loggingoff the
system.If thePCis unusedfor acertainperiodof time, thepresencecanautomat-
ically besetto Away.

3.3.4 Device

SIGN offers awarenessof device by keepingusersinformedof what type of de-
viceavailablecontactsarecurrentlyconnectedwith. This is importantbecausethe
characteristicof the variousdeviceswill affect a user's communicationlevel. In
SIGNuserscanconnectto theserviceusingthefollowing devices:

• Mobile phones

• PDAs or handheldPCs

• DesktopPCs

A discussionof theimplicationsthedifferentdevicecharacteristicshaveonauser's
communicationlevel, thusmotivatingtheneedfor awarenessof device, follows in
thenext subsection.

Input mechanism

The input mechanismvariesbetweendevices, and are typically as listed in ta-
ble3.1.Theinputmechanismaffectsthespeedatwhichamessagecanbewritten,
with a full-sizekeyboardbeingseveraltimesfasterthana0-9keypad.



3.3Awarenessin SIGN 33

Table3.1: Device inputmechanisms

Device Input mechanism
Mobile phones 0-9keypad

PDAs Touch screen or
mini-keyboard

DesktopPCs Full-sizekeyboard

Messagelengthis alsoaffectedbecausea useris not likely to write messages
exceeding200 characterson a mobile phone.1 Input mechanismaffectsthe lan-
guageusedin messagesaswell. Mobile deviceusersaremorelikely to useincom-
pletesentencesandnon-standardabbreviations,which have becomewidely used
in SMSmessages.

Screensize

Screen-sizesvary dramatically, with a mobile phoneanda desktopPC at the far
endsof thescale,andhasimplicationson thelengthof a messagea usercanread
ef�ciently andhow fast it canbe read. Furtheron, thesendermayadapthis lan-
guageaccordingto the screen-sizeof the receiver, for instanceby using “SMS
language”andreducingtheuseof blanklinesto partitionmessages.

Bandwidth

Mobile phonestypically communicateoveranetwork with bandwidthbetween9.6
kbpsand38.4kbps,whereasadesktopPCconnectedto aLAN canhaveupto 100
Mbps.Thebandwidthaffectshow fastamessagecanbetransmittedandindirectly
themessagelength.

Furtheron, thepaymentmodelsof mobilenetworksalsoaffect theusagechar-
acteristicsfor usersconnectedwith a mobilephone.In packet switchednetworks
the useris charged basedon bandwidthusage,and the usermay thus not want
to receive messagesexceedinga certainsize. The usermay alsowant to receive
messagesfrom fewer userswhenconnectedover a wirelessnetwork, in orderto
minimizenetwork traf�c.

3.3.5 Location and context

Locationandcontext saysomethingaboutwhere theuseris or in whatsurround-
ings, respectively. However, context is alsousedfor extendingtheconceptof mo-
bility beyondthesheergeographicalmeaning.

1SMShasmaximum160characterspermessage
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Informationaboutthe context can be collectedfrom different sources.One
sourceof informationis whattheuserenters.In additiontherecanbeothersources
of information to capturethe user's context. [18] de�nes the termssensorand
context deductors. A sensorcan for instancedetectthe numberof personsin a
room,temperatureor motion. A context deducercanexaminea user's calendarto
�nd out if ameetingis goingon.

SIGN is capableof distributing context information,however neithersensors
nor deducersareavailable to obtainthis information. Userscan,however, enter
this informationthemselves.

Differentcontexts or locationsindirectly tell somethingabouttheusersability
to communicate.For instance,if a contact's context is setto driving, he may be
ableto readamessagebut notreplyto it. Examplesof othercontextsandlocations
are:

• of�ce

• noisyenvironment

• car

• meeting

• airport

3.4 Personalization

In thissectionwepresentimportantconceptsandfunctionalityintroducedin SIGN
to supportmobility. Theseconceptscanbecontrolledby theuser.

Pushcontrol towards recipient

Onefundamentalpropertyof SIGN is that control is pushedtowardsthe recipi-
ent. This is in contrastto how mostcommercialIM systemswork today. Pushing
control towardsthe recipientwill help reduceinterruptivenessof the IM service,
a phenomenondescribedin [26]. In SIGN the usercancontrol whereandhow
messagesshall be deliveredandwhich awarenessinformationis visible to other
users.

Control of messagedelivery

SING supportsmultiple simultaneousactive clientsfor oneuser. This meansthat
theusercanbeconnectedto thesystemwith multipledevicesat thesametime.

Providing supportfor multiple simultaneousactive clientswill rendertheser-
vice moreuserfriendly. The useris relieved of connectinganddisconnectingto
the servicewhile moving from onedevice to another. However this introducesa
new problemof how to routemessagesto usersthat areconnectedwith several
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clients. This will in the SIGN prototypebe controlledby the user. By assigning
priorities to theconnectedclientstheuserchooseswhich onethatshouldreceive
themessage.In additiontheusercansetup differentcontactlists for eachdevice
andoptionallyselectto not receive messagefrom otherthanhiscontacts.

To reducetheamountof datatransferredto wirelessdevices,it is possibleto
setamaximumsizeon messagesdestinedfor thesedevices.

In addition, the usercandecidethat messagesshouldbe forwardedto other
services,e-mailor SMS.

Control of awareness

Supportfor transparentor opaquecommunicationis providedby somecommercial
IM services. However in the SIGN prototypewe will provide supportfor this
on all levels of our awarenessmodel. Regardingthe awarenessmodelpresented
in section3.3the usercandecidewhich of this informationshouldbe opaqueor
transparentindependentof eachother. Thismeansthattheusercanhidethedevice
heis connectedwith, but still communicatethepresenceandcontext.

Degreesof personalization

Theconceptof controlcanrendertheservicequitedifferentfrom userto user. A
uservery restrictive abouthow hecanbereachedcanvirtually block all messages
and for exampleforward theseto e-mail. This will of courseremove someof
the advantagesof IM suchasquick communicationandfastresponses.Another
usercanchooseto be easyto reachacceptingvirtually all incomingattemptsfor
communication.
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4.1 Intr oduction

In this chapterwe presenttherequirementsrelatedto themainfunctionalareasof
theSIGN prototype.Theserequirementsareextractedbasedon theprerequisites
for thesystemandthediscussionfrom thepreviouschapters.We will divide and
presenttherequirementsaccordingto thesemainfunctionalareas:

• Awareness

• Devicedifferences

• Personalization

• Messagedelivery

Thecompleterequirementsspeci�cationis providedin appendixA.
Beforepresentingtherequirementswegiveashortpresentationof thecompo-

nentsof thesystem.Figure4.1showsahighlevel view of thesystemwith possible
clientsandotherserviceswhich thesystemcaninteractwith.

Internet


Instant Messaging

Server


Mobile phone


Laptop


Database


PDA


Server


Other services

E-mail, SMS


Figure4.1: High level systemoverview

4.1.1 Clients

TheInstantMessagingsystemwill provideclientsfor thedifferentdevicesdepicted
in the�gure andlistedbelow.

• DesktopPCs– J2SE

• PDAs – PersonalJava
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• Mobile phones– J2ME

The differentdeviceswill connectto the SIGN prototypeserver throughthe
Internetusingstandardsockets.

4.1.2 Server

The JabberCommunicationsPlatform, basedon XML, will be the core part of
theserver in theSIGN prototype.Jabberwill provide basicservicessuchasnet-
work communication,authenticationandmessagerouting.Componentsproviding
extendedfunctionalitysuchaspreferencestoringandprocessing,extendedaware-
nesshandling,interfaceto otherservicesetcwill bedeveloped.

Database

Thedatabasewill storeuserinformation,preferencesandof�ine messages.

4.1.3 Other services

Depictedin �gure 4.1 arealsothedifferentservicesthesystemcaninteractwith.
TheSIGNprototypewill have interfacesto two otherservices,SMSande-mail.

4.2 Awarenessrequirements

The awarenessinformation in the SIGN prototypeis comprisedof information
from threesources,namelydevice,presenceandcontext/location.

Thepresencevalueis setby theuserfrom a prede�nedlist anddistributedto
otherusers. The presencebehaviour is equalon all the clients except from the
valuestheusercanchoosefrom. Whena useris connectedwith a mobilephone
or PDA it is unlikely thattheuseris far away from, not usingor inattentive of this
device. This is not truefor adesktopPC,weretheusercanhave left theof�ce, but
still beconnected.

Thepresencevaluesthatcanbe setfor thedifferentdevicesareshown in the
table4.1below that is takenfrom requirementFC7- Setpresence,in therequire-
mentsspeci�cation.

In additionto settingthepresencetheusecanchoseto hidethepresencevalue
from otherusers.This functionalityrelatesto thepossibilityto allow bothopaque
andtransparentcommunication.If choosingto hide thepresencevalues,theuser
will bedisplayedasof�ine to others(seeFC8- Show/hidepresence).

In additionto presence,informationregardingdevice canalsobehidden.See
requirementFCW2- Show/hidedevice.

Context or location information, the last of the threesourcesfor awareness
information,mustbewrittenby theuserandcannotbepreselectedfromany source
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Table4.1: Presencestates

Desktop
PC

PDA Mobile
phone

Online X X X

Freefor chat X X X

Do notdisturb X X X

Away X X

Extendedaway X

(seeFC11- Setcontext/location). This featureis built into thesystemmainly for
expansionreasons.

Theawarenessinformationconcerningdevice is sentautomaticallyby theap-
plication (seeFCW1 - Device type). This is to relieve the userof asmuchinput
aspossible,makingthe systemeasyto use. The informationregardingdevice is
sentimmediatelyafterlogonandis communicatedto otherusers.Anotherfeature
concerningawarenessis the automaticpresencechangeon mobile phones.The
presenceinformationis changedto busyif auseris connectedwith amobilephone
aengagesin a telephonecall (seeFCW5- Automaticpresencechange).

4.3 Device requirements

In theSIGNprototypetherearedifferencesin thefunctionalityof theclients.This
differentiationis donebecauseof the characteristicsof theclient devicesandthe
networksthey connectthrough.

4.3.1 Thin clients

The wirelessdeviceshave limited resourcesandthe client applicationthat shall
run on suchdevicesshouldbe lightweight. This is not entirely true for devices
suchas PDAs sincethesedevices have powerful processorsand more memory.
However, limited input capabilitiesreducesthe amountof tasksit is practicalto
performonsuchdevices.In theSIGNprototypewehavechosento putmostof the
functionalityotherthanmessagingandawarenessto thedesktopclient. It will serve
asaninterfaceto settingmostof thepreferencesin thesystemandadministration
of the contactlists. The following requirementsare functionality that are only
availableon thedesktopclient:

• FCD5- Add Contact

• FCD6- RemoveContact
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• FCD7- Edit contactlists

4.3.2 Reduceamount of information exchanged

Thewirelessdeviceswill usuallybeconnectedto theserviceusingnetworkswith
limited bandwidthandhigh latency makingit importantto reducetheamountof
informationexchanged.In the SIGN prototypepreferencesandcontactlists can
besetfor eachdevice(seeFS5- DevicedependentcontactlistsandFS14- Device
dependentpreferences).

Contactlists dependenton device will make it possiblefor usersto reducethe
amountof contactswhenusinga wirelessdevice. This will reducetheamountof
datadownloadedat logonandawarenessinformationregardingotherusers.Pref-
erencesdependenton device makesit possibleto limit theamountof information
received on a wirelessdevice without reducingthe functionality of the desktop
client.

4.4 Personalizationrequirements

Preferencescanbesetby theuserto controlvariousfunctionalityin theSIGNpro-
totype.This enablestheuserto adapttheserviceto his needs,controlinformation
�o w andinformationamount.All thepreferencessetarestoredon theserver.(see
FS13- Preferencesstoredon theserver).

Most of thepreferencesarecontrolledfrom thedesktopclient. Specifyingthe
maximumsizeof a messagesentto a wirelessclient andsettingforwardingrules
for SMS or e-mail are examples(seeFCD10 - Set forwarding and FCD9 - Set
maximummessagelength).

An autoreply messagecanbesetfor wirelessclients. Thereasonis thatuser
connectedwith wirelessdevicesmight be in situationswhereit is dif�cult or im-
practicalto answermessages.Settinganautoreplymessagewill inform thesender
thatthemessagesis receivedandany otherinformationtherecipientwantsto com-
municate.An exampleof anautoreplymessagecanbe: ”The messageis read,but
it will take a while beforeI canget backto you.” The usercanchangethe auto
replymessagewhenever hepleases(seeFCW3- Setautoreplymessage).

Usersof clientson wirelessdevicescanalsochooseto forward messagesto
SMS.This could be the caseif a useris connectedwith a PDA or mobile phone
but for somereasonmustdisconnect.The usermight want to receive incoming
messagesandcandothatby activatingforwardingto themobilephone(seeFCW4
- Setforwarding).

Theoption to block messagesfrom usersnot in thecontactlist canbesetfor
all devices.Thiscanrelieve theuserof interruptive messagesfrom unknown users
(seeFC6- Block messages).
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4.5 Messagerouting requirements

When the server receives a messagefrom a user, a numberof different factors
in�uence how and wherethe messagewill be deliveredto the recipient. These
factorsare:

• Forwardingrules

• Simultaneousclients

• Filtering rules

The �rst factor relatesto the forwardingruleswhich canbe setby the user(see
FCD10/FCW4- Set forwarding). SIGN allows the user to have messagesfor-
wardedby SMSor e-mailregardlessof any currentlyonlineclients.

Thesecondfactormanifestsitself becauseusersareallowed to have multiple
clientsloggedon to thesystemat thesametime. However, messagesshallnot be
deliveredto morethanoneclient. In orderto allow theuserto decidewhichclient
messagesshallbesentto, eachclientwill have apriority. Thecurrentlyloggedon
clientwith thehighestpriority receivesmessages.

Finally, the �ltering rules set by the useraffect the messagedelivery. The
�ltering canbesetup independentlyfor thedesktopclientandthemobileclients.

The following subsectionswill describethesefactorsin detail andgive a de-
scriptionof how messagesaredeliveredbasedon thesefactors.

4.5.1 Forwarding

SIGNsupportsforwardingof messagesto SMSor e-mail(seeFS10- E-mailmes-
sageforwardingandFS11- SMS messageforwarding). This allows usersto re-
ceive messageseven if they arenot loggedon to thesystem.Forwardingto SMS
is particularlyuseful for userconnectingto the systemfrom a mobile phone,as
limitationsin theJ2ME-phonespreventtheclientapplicationfrom runningduring
phonecalls. Furtheron, if the userdo not have a J2MEmobile phone,a regular
mobilephonewill at leastallow to receivemessagefrom theSIGNsystem.

SMSmessagescannotbelongerthan160characters.Thecompletemessages
will thereforebesentto thedesktopclient in orderto avoid lossof data.

The forwarding ruleswill be appliedregardlessof which, if any, clients the
useris currentlyloggedon with. This allows theuserto beonlinewith a desktop
client in the of�ce, but still receive noti�cations on his mobile phonewhennew
messagesarrive.

Figure4.2shows how theforwardingrulesareappliedin SIGN.Whena mes-
sageis receivedontheserver, theforwardingrulesfor therecipientareretrieved. If
no forwardingrulesexist, themessageis deliveredin accordancewith theprocess
Message delivery , which is describedlaterin thissection.If theuserhasset
a forwardingrule, themessageis sentusingthechosendelivery method.



4.5Messagerouting requirements 43

Forward to


Send SMS
Send e-mail


Forward?


yes


Get forwarding

rules


e-mail
 SMS


Deliver

message


no


Terminate


New message


Figure4.2: 'Forwardmessage'�o w chart

4.5.2 Simultaneousclients

Oneimportantfeatureof SIGNis thatausercanbeloggedonwith multipleclients
at thesametime (seeFS16- Multiple active clients). If a useris loggedon from
his desktopPC,hecanlog on usinga mobilephoneduringlunch,without having
to log off thedesktopclient. However, whenoneuserhasmultiple clientsonline,
somemechanismis neededto decidewheremessagesshallbedelivered.

Jabberprovidesthismechanismusingtheconceptsof resourcesandpriorities.
Theresourcenameswill besetautomaticallyfor thewirelessdevices– 'pda'

for PersonalJava applicationsand'mobile' for J2MEapplications.This implies
thata usercannotbeloggedon with two mobilephonesor two PDA's at thesame
time, but we considerthis to beacceptable.For thedesktopapplication,theuser
canchoosetheresourcename.

4.5.3 Filtering

The �ltering optionsaffect the messagedelivery in SIGN. Figure4.3 shows the
decompositionof theprocess'Deliver message' from �gure 4.2.

Filtering is doneonetheserver (seeFS8- Message�ltering), andtheusercan
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setit up accordingto thefollowing criteria:

• Block basedon sender

• Maximummessagesize
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no
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Figure4.3: 'Deliver message'�o w chart

Block basedon sender

Theusercansettheoptionto block messages(seeFC 6-Block messages).If this
optionis settheuserwill only receivemessagesfrom usersonthecontactlist. This
optioncanbesetupindependentlyfor thedesktopclientandthewirelessclients.If
amessagedestinedfor amobiledevice is blockedit will besentto thedesktopPC
andeitherdeliveredor discarded.This �ltering mechanismservestwo purposes.

For one,accessto a packet-switchednetwork, for instanceGPRS,is consid-
eredto bea conditionfor usingthewirelessclients. Thepaymentmodelin these
networks is basedon theamountof datatransferredratherthanconnectiontime.
In orderto limit theexpenses,theuseris thereforeallowed to put restrictionson
themessagelength.Secondly, it canbeusedto preventspammessages.
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Maximum messagesize

Thesecondcriteriaprovides�ltering basedon thesizeof a messageandcanonly
be set for wirelessclients (FCD9 - Set maximummessagelength). Maximum
messagelength is speci�ed by the userandmessagesexceedingthis lengthwill
be truncatedbeforethey are sent. The motivation for this �ltering option is to
allow the userto reducedatatraf�c. Furtheron, the wirelessdevicesgenerally,
andmobilephonesin particular, have smallscreens.Readinglong messageswill
thereforebeinconvenienton thesedevices.

In orderto preventinformationfrom beinglost,thecompletemessagesaresent
to thedesktopclient aswell. If theuseris not currentlyloggedon with a desktop
client, themessageis storedon theserver andsentto theuseron next logonfrom
adesktopclient.



46 SystemRequirements



Chapter 5

Ar chitectural Choices
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5.1 Intr oduction

Oneof theprerequisitesfor this masterthesisis to useJabberto supportbasicIM
functionality. Thetwo differentversionsof Jabberarelistedbelow.

• jabberd - themainimplementationof JabberimplementedusingC

• Jaba- anongoingprojectimplementingJabberin Java

We have studiedandtestedboth of thesetwo implementationsto be able to
decideuponwhich oneto usein this project. We comparedthe two versionsac-
cording to criteria importantin this project. Thesecriteria arepresentedbelow.
Someof themaregeneralcriteria that areinterestingusingany COTS [22] soft-
wareandsomearespecialfor this thesis.

Table5.1: Selectioncriteria

Criteria Description
Developmentlanguage Knowledgeandprior experience

Codeduplication Keepingduplicationof existing codeto aminimum

Changesin existing code Keepingchangesin existingcodeminimal

Maturity Stabilityof theserversoftwareandits complianceto
Jabberspeci�cation

Work effort Effort neededto implementchanges

NTNU studentsessions Partsof our work shallbeusedat NTNU in student
sessionson architectureanddesign

At the endof this chapterwe discusspossibleapproachesfor extendingJab-
berwith the functionalityof theSIGN prototype.We presentthe implementation
we chose,with a motivation for our choicebasedon theaforementionedcriteria.
Beforepresentingtheresultswestartoutby presentingthetwo Jabberversions.

We �rst introducethe main componentsof the jabberd. This is the version
that is in accordancewith the documentationandwritten materialaboutJabber.
Thusthis will give insightson how JabberworksandimportantJabberconcepts.
Subsequentlywe presenttheJabaversion,theJava implementationof Jabber.

Thedocumentationof theJabberprojectis very limited concerningthearchi-
tectureanddesignof thedifferentserver versions.For jabberd, somecomponent
diagramsareavailable. For Jaba,no documentationexists. The documentation
presentedin thischapteris thusmainlybasedonourstudyof thesourcecode.
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5.2 jabberdserver

Jabberis basedonaclient–server architecture.All dataexchangedbetweenclients
is routedthroughthe server. Although client-to-clientconnectionsarepossible,
dependenton theclient implementation,theseareinitially negotiatedthroughthe
server. Jabberhasa strongfoundationin XML wherestreamsareusedfor both
client - server andserver - server communication.

The jabberd server is designedto be highly modularwheredifferentcompo-
nentshandlelogically differentfunctionality. Also internallyin thejabberd server
componentscommunicateusingXML, thus it is a compositionof variousXML
processingcomponents.All componentsserializeor deserializeXML for useby
othercomponents.Someof themostimportanttaskshandledby thejabberd com-
ponentsarelistedin below:

• Sessionmanagement

• Client–server communication

• Server– server communication

• Userauthentication

• Userregistration

• Databaselookups

5.2.1 Basecomponents

The jabberd and the componentscollectively form a Jabberserver. Figure 5.1
showsahighlevel view of thebasecomponentsformingtheserverandtherelation-
shipwith the jabberd. The jabberd formsthecentralhub for all thecomponents.
It actsasacentralcoordinatorby routinganddeliveringXML packetsthatthedif-
ferentcomponentsexchange.Thedifferentcomponentshandledifferenttypesof
packetswhereeachpacket is in theform of adistinct,fully formedXML fragment.
It is identi�ed by theoutermostelementnamein theXML fragment.

Below is ashortdescriptionof thecomponentsdepictedin �gure 5.1.

Sessionmanagement

Handlesall aspectsof a usersessionon theJabberserver. ExamplesareIM fea-
turessuchassendingmessages,presence,updatingtheuser'scontactlist andbasic
sessionmanagement.Thecomponentis calledJabberSessionManager(JSM).

Client to Server connections

Thiscomponentmanagesconnectionsbetweenclientsandtheserver.
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Figure5.1: jabberd andbasecomponents

Server to server connections

To managesendingmessagesfrom a client on one Jabberserver to a client on
anotherJabberserver, the servers needa way to communicatewith eachother.
This taskis handledby thecomponentcalleds2s,which establishesandmanages
server-to-server connections.

Logging

Theloggingcomponentenablesloggingof errormessages,alerts,noticesetc.

Data storage

XDB is an acronym for XML DataBase. It is a componentof the Jabberserver
that providesan interfaceto any datasourceusedfor thestorageandretrieval of
server-sidedata.

Hostnameresolution

The dnsrv componentprovides a way to resolve namesof host that the Jabber
server doesnot recognizeaslocal,asin theserver to server context.
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5.2.2 Componentconnectionmethods

An importantconceptof jabberd is the useof componentsandthe way they can
be pluggedinto the server to addor changefunctionality. The jabberd server's
internaluseof XML makesit possibleto routemessagesbasedon XML tags. A
componentregisterswhat typesof tagsit wantsto receive. Basedon the return
valueof a component's methodto handlethe messageor tag, it is decidedif the
messageshall be routedfurther to othercomponentsor if the processingof this
messageis complete. An exampleis to plug in a componentthat handleslogin
differently thanthe standardcomponent.This new componentcould be plugged
into theserver andregisterthatXML messagesof a speci�c type,e.g. login, shall
beroutedto this component.Componentscanconnectto thejabberd backboneby
themethodsspeci�edin table5.2.

Table5.2: Componentconnectionmethods

Method Description
TCPsockets Componentsconnectthrougha TCPsocket andrun

asa separateentity. Thecomponentcanresideon a
differentserver thantheonerunningjabberd.

StandardI/O(STDIO) STDIO methodis a mechanismwherethe jabberd
processstartsthe external componentitself. The
XML documentsare exchangedthrough standard
I/O

Sharedobjects/libraries Componentsourcesarecompiledintosharedobjects
(.so)andloadedinto themainjabberd process.The
componentmustbe written speciallywith the jab-
berd backbonein mindandcontaincertainroutines.

The methodfor componentplug in is signi�cant for the developmentof the
component.Thelibrary loadmethoddemandsthatthecomponentcanbecompiled
into sharedobjectlibrariesandthatspeci�c routinesarepresentin thecomponent.
TheSTDIOmethodimposeslessrestrictionsonthecomponent,only thatit canbe
startedandstoppedby jabberd.

The TCP socket methodimposesvirtually no restrictionson the component.
Only the exchangeof XML messagesbinds the jabberd and the componentto-
gether. Thismeansthatcomponentscanbedistributedandrunondifferentservers.

Theconnectionmethodalsoaffectsat whatdetail level thecomponentcanbe
integratedinto theserver. As theTCPsocketmethodimposesnorestrictionsonthe
componentit alsoreducesthecontrol this componenthason themessage�o w in
theserver. In fact,messagesthatshallberoutedto componentsconnectedthrough
TCP socketsmustbe speci�cally addressedto this componentby the clients. In
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additionthis componentcannot control the �o w of this messagefurther through
theserver.

Componentsconnectedassharedobjectscanregisterto receive messageson
andXML taglevel. Thesecomponentscanalsospecifyif themessagesshouldbe
processedfurtherby othercomponentsor not.

5.3 Jabaserver

In this sectionwe presentanoverview of thedesignof theJabaserver. TheJaba
server designis stronglyaffectedby themain taskof theserver, namelythepro-
cessingof XML messages.However the server is not designedto be a generic
framework for processingXML elements,but areon thecontraryheavily focused
towardstheJabberXML messageprotocolandtheprocessingof thethreetop-level
XML elements<presence/> , <message/> and<iq/> .

5.3.1 Jabacomponents

Beforepresentingthe designwe presentthe main functionalareasfor theserver.
As a startingpoint we usethepackagestructureof theJabaserver, treatingeach
packageasa componentor main functionalarea.Figure5.2 depictsthedifferent
packageswherethe top-level packageis org.novadeck.jabaserver. Eachpackage
will be referredto as a component. The componentsare describedbelow and
�gure 5.3shows therelationsbetweenthemostinterestingJabacomponents.

Figure5.2: Jabapackages

Core

Thecorecomponentconsistsof thebasicfunctionalityof theserversuchasstarting
andinitializing theserver in additionto clientconnectionhandling.Theclasscon-
tainingthereferenceto theXML parseris alsocontainedin this component.The
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Figure5.3: RelationsbetweenJabacomponents

parserusedin Jabais a SAX parserandeachnew client connectionis associated
to aparserresponsiblefor parsingtheXML from theparticularclient.

Jabber

Thejabbercomponentcontainstherealizationof theJabberXML messageproto-
col. This componenthasfunctionalitydeserializeXML messagesspeci�ed in the
messageprotocol. Examplesof classesin this componentareMessage , Iq and
Presence .

OnthisareaJabadifferssigni�cantly fromthejabberd implementation.Whereas
jabberd usesXML internallyin theserverwherethecomponentsinterchangeXML
the Jabaimplementationconverts the XML messagesinto Java objects. Thusin
JabaXML is �rst convertedinto objectsandthentheprocessingof this message,
e.g. object,canstart. In JabaobjectsrepresentingtheXML messagesarepassed
to differentcomponentsor classesfor processing.

Of�ine

Theof�ine componentprovidesfunctionalityfor storingandretrieving of�ine mes-
sages.

Process

Thiscomponentprovidesthefunctionalityfor theprocessingof anXML message,
e.g. messageobject. This componentreceives messagesthat have beendeseri-
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alizedby theJabbercomponentandperformsthe tasksassociatedwith theXML
messagethatis received.

Server

This componentmanagesserver-to-server connections,enablingthe exchangeof
messageswith usersconnectedto otherservers.

Tools

Thiscomponentprovidesbasictoolsfor TCPsocketcommunicationthattheserver
usesfor bothclient-to-server andserver-to-server communication.

Users

Theserver needsto manageusersessionswhile they areconnectedto theserver.
This includesusersdatamanagement,rostermanagementandresourcesor active
client connections.This componentis responsiblefor storageandretrieval of data
from adatabaseor otherpersistentstorage.

5.3.2 Jabadesignoverview

Figure5.4shows anoverview of themainclassesin theJabaserver. Themainel-
ementsaretheclasscontainingthereferenceto a XML parser, Streamparser ,
the classesrealizingthe messageprotocol,Element andits subclassesandthe
classesmanagingtheclientsessionswhereUser, UserHomeDB and User-
stream arethesigni�cant classes.Oneof theclassesresponsiblefor processing
XML messagesis alsoshown in thediagram,theclassProcessIq . In the fol-
lowing wewill discusstheclassesin �gure 5.4in moredetail,splittingthediagram
up in smallerdiagrams.

XML messageprocessing

In �gure 5.5 main classesfor the XML processingis depicted. The classesdis-
cussedin this sectionresidein the componentsCore, Jabber, User and
Process describedearlier.

The classStreamParser containsthe referenceto the XML SAX parser.
For eachnew client connectionan instanceof StreamParser is created.The
XML SAX parseris registeredto receivethedatafromtheclientsocketandStream-
Parser registerit self to receive theparsedXML from theparser.

Whendatais receivedfrom theXML parserStreamParser checksthetype
of themessage,e.g.<presence/> ,<message/> and<iq/> . An objectcorre-
spondingto thetypeof messageis created,enablingfurtherparsingof thespeci�c
messagetype. In theend,a subclassof Element containsall thedatafrom the
XML message.
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Figure5.4: Jabaclassdiagramoverview

Whena completeXML messageis receivedStreamParser eitherdoesthe
actionsassociatedwith thespeci�c messagetype,or it forwardsthemessageobject
to anotherclasshandlingtheprocessing.TheclassProcessIq , depictedin the
�gure, containstheactionsassociatedwith <iq/> messages.

A useris realizedby the classUser . A userwho is online hasan outgoing
socket connectionandthis is realizedby theclassUserStream .

Thesequenceof actionsandmethodcallsonarrival of an<iq/> messageare
describedin thesequencediagramin �gure 5.6. Thegenerationof the Iq object
basedon theparsedXML is somewhat simpli�ed in the �gure sincethis is done
by subsequentcallsto themethodsstartelement() andendElement() in
theStreamParser andIq classes.Furtheronprocess() is calledto process
the Iq messageobject when it is fully generated.In this examplethe Iq mes-
sagetriggersanactionto senda messageto anotheruser. Theoutgoingmessage
is generatedin the ProcessIq classand sentthroughthe User classand its
UserStream .
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Figure5.5: Jabaclassdiagramfor XML processing

Messageprotocol realization

Figure5.7shows a detailedview of therealizationof theXML messageprotocol,
classescontainedin theJabber component.

At the top level of the inheritancehierarchyis the classElement . There
are eight subclassesof this classwherethe threetop-level elementsof the Jab-
bermessageprotocolarerecognized,namely<presence/> ,<message/> and
<iq/> . TheIq classutilizestheclassQuery to generatesubquerieswhichagain
canbe of the typesdepictedin �gure 5.7. In this areaJabadiffers from jabberd.
Insteadof keepingtheXML andexchangeXML internally in theserver Jabacre-
atesobjectsof theincomingXML messagesandusestheseobjectsfor processing
internally. Theseobjectsareinstancesof theclassesdepictedin the�gure.
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Figure5.6: Jabasequencediagramfor messageprocessing

Jabausermanagement

Figure5.8 shows classesrealizing the storageandretrieval of userdata. These
classesresidein theUser component.

UserHomeDB realizesthe interfaceUserHome implementingmethodsfor
accessto a database.This classcontainsthe connectionto a databaseand the
differentSQL queries.Otherclassesaccessthesemethodsthroughthe interface,
suchasshown in the�gure by theclassProcessIq.TheUser objectis instantiated
by UserHomeDBtriggeredby amethodcall from ProcessIq whenanew logon
message,e.g.Iq message,is received.

5.4 Ar chitectural choices

In this sectionwe discussalternative waysof incorporatingthenew functionality
of SIGN into to the Jabberserver. We presenttwo approaches,a layereddesign
andtheuseof internalcomponents.

5.4.1 Layered design

Oneapproachwould be to usea layereddesign(�gure 5.9) by introducinga ser-
vice layerbetweentheJabberserverandtheclients,whereextensionsto theserver
couldbe implemented.In this casethe clientsdo not communicatedirectly with
the Jabberserver, which meansthat changesin the messageprotocolcanbe im-
plementedif desired.Translationbetweenmessageprotocolswould thenhave to



58 Ar chitectural Choices

Presence


Presence()

Presence()

setTo()

getTo()

setFrom()

getFrom()

setType()

getType()

setShow()

setStatus()

setDevice()

getPriority()

startElement()

endElement()

toString()


(from jabber)

Message


Message()

Message()

setTo()

getTo()

setToRessource()

getToResource()

setFrom()

setFromResource()

setType()

setBody()

getBody()

setThread()

startElement()

endElement()

toString()


(from jabber)


Query


Query()

Query()

setNamespace()

getNamespace()

setSubQuery()

getSubQuery()

startElement()

endElement()

toString()


(from jabber)


Element


elementName : String

child : Element

parent : Element


Element()

setChild()

getChild()

setParent()

getParent()

pullTextNodeValue()

startElement()

endElement()

characters()


(from jabber)


subQuery


Iq


Iq()

Iq()

setId()

getId()

setTo()

getTo()

setToRessource()

getToResource()

setFrom()

setFromResource()

setType()

getType()

setQuery()

getQuery()

startElement()

endElement()

toString()


(from jabber)


SQAgents


SQAgents()

SQAgents()

addItem()

startElement()

endElement()

toString()


(from jabber)

SQAgentsAgent


SQAgentsAgent()

SQAgentsAgent()

setJid()

setName()

setDescription()

setService()

setRegister()

setSearch()

startElement()

endElement()

toString()


(from jabber)

SQAuth


SQAuth()

SQAuth()

setUsername()

getUsername()

setPassword()

getPassword()

setDigest()

getDigest()

setRessource()

getRessource()

startElement()

endElement()

toString()


(from jabber)


SQRoster


SQRoster()

SQRoster()

getItems()

addItem()

addAllItem()

startElement()

endElement()

toString()


(from jabber)


Figure5.7: Jabaclassdiagramfor XML elements

be implementedin the servicelayer. Languageindependenceis ensuredas the
servicelayer would exchangeXML messageswith the Jabberserver over socket
connections.

One of the drawbacksof this approachis that functionality provided by the
Jabberserver, suchasconnectionhandlingandXML parsing,would have to be
duplicatedin theservicelayer. Thework effort to achieve this would behigh,and
muchof themotivationfor usingexistingcomponentswoulddisappear.

As Jabberdoesnotdistinguishbetweendevices,theservicelayerwouldalsoin
somecaseshaveto “undo” actionsperformedby Jabber. For instance,if amessage
shouldnot be deliveredto a wirelessclient due to the messagesize, the service
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Figure5.8: Jabauserclassdiagram

layerwould have to interceptthemessage.Thenit would have to sendit backto
Jabber, addressingthemessageto thedesktopresourceor to of�ine storage.

Userinformationwould alsohave to bestoredin theservicelayer, astheuser
canhave separatecontactlistsandpreferencesfor differentdevices.

Oneadvantageof this approachis thatno changesto theJabberserver is nec-
essary. The systemwill thusbe easierto maintainasnew versionsof the Jabber
softwareappear, asonly changesto theservicelayerare(possibly)needed.

AssuringthatexistingJabberclientscanusethesystemis easyaswell, asthey
canbypasstheservicelayerentirely.
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5.4.2 Inter nal components

Using internalcomponents(see�gure 5.10) is anotherway of implementingthe
changesto theJabberserver. In thiscasetheclientscommunicatedirectlywith the
Jabberserver, sameasthenormaluseof Jabber.

Internalcommunicationbetweenthe new componentsandthe server is done
by methodcalls, which meansthat programminglanguageindependenceis not
achieved. The componentsmust in someway be insertedinto the messagepro-
cessing“loop”.

In jabberd, componentscan be loadedat runtime basedon a startupscript.
Whenloaded,componentsregistercallbackfunctionsfor variousevents,suchas
the arrival of messagesor presenceinformation. The further internal routing of
datais basedon theresultof eachcomponentin theloop.

Jabaon the otherhanddoesnot explicitly consistof components.However,
asmentionedin the previous sectionsomegroupsof classescanbe regardedas
logical components.New componentscannot beaddedat runtimeasin jabberd,
ratherthey mustbe addedat compile-time. In addition, it is not possibleto set
callback-functions. As a consequence,changesin thesourcecodeis necessaryto
implementtheextensionsto theJabaserver.

Using componentswill give a higherdegreeof control than the layeredap-
proach.Componentsthatareaddedcanshortcuttheuseof standardcomponents
replacingfunctionality. Ontheotherhandcomponentscanprovideadditionalfunc-
tionality by includingthecomponentin themessageprocessingsequencewithout
replacingothers.In thisway functionalityprovidedby Jabbercouldbereusedand
minimalduplicationof functionalitywouldbenecessary.
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Figure5.10: Internalserver components

5.5 Jabavs. jabberd

After an initial studyof thetwo availableserver versions,our preferredchoiceof
serverwasjabberd. But afterthedetailedstudy, in theendwechoseto usetheJaba.
In this sectionwe presenttheprosandconsfor eachimplementationstartingwith
theonewith did not choose,jabberd We baseour discussionaroundtheselection
criteriawe presentedin theintroductionof thischapter.

5.5.1 jabberd

Oneof themainreasonsfor initially wantingto userjabberd is thatit compliesto
thedocumentationandwritten materialaboutJabber. It implementsthemessage
protocolcompletelyandit is currentlyin useon themany Jabberserver available
on theInternettoday.

In additionit realizestheimportantconceptsof Jabber, namelythestrongfoun-
dationonXML. jabberd usesXML alsofor internalcommunicationbetweencom-
ponentsactingasa framework for routingXML. Changesin themessageprotocol
canbeimplementedwith little effort addinganew componenthandlingnew XML
elementsor tags.

However, whenstudyingjabberd we foundthat it would bedif�cult to imple-
mentmany of thechangesneededfor theSIGN prototypebecauseof thedetailed
level at which changesneededto be made. Someof the new functionality de-
mandedeitherchangesin currentcomponentsor extensiveduplicationof function-
ality into new components.Weconcludedthatimplementingthenew functionality
would requireextensive reworkingof existing jabberd sourcecode.

jabberd is implementedusingC,alanguagein whichwehavelittle experience.
Implementingtheextendedfunctionalityof theSIGN would demanda greateref-
fort thanthecasein aprogramminglanguagein whichwehaveexperience.Adding
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componentshowever could be doneusingSTD I/O or TCP socketsenablingthe
useof otherprogramminglanguages,but againreducingthedetaillevel of how we
couldchangejabberd.

Java is themainprogramminglanguagetaughtatNTNU andsincethisproject
shouldbeusedin sessionswith studentsusingat leastanobjectorientedlanguage
wouldbepreferable.

5.5.2 Jaba

Our choiceto useJabawas very much basedon Java being our preferredpro-
gramminglanguageandthe fact that usingjabberd would still requireextensive
duplication,or reworking,of theexisting sourcecode.

Java is aprogramminglanguagewearefamiliarwith andhaveexperiencefrom
in otherdevelopmentprojects.This shouldreducethework effort comparedto C.
In additionusingJava would make it moreinterestingto usetheprojectin student
sessionsatNTNU, oneof theprerequisitesof thisproject.Further, it will probably
make the work donein this projectmoreaccessibleto otherstudentswantingto
continueon thework we have started.

However, thereareseveralaspectaboutJabathatmakesit far from idealto use.
Jabadoesnot comply with the main conceptof Jabber, namelya genericframe-
work for routingXML. Theserver is highly focusedtowardstheJabbermessage
protocol. In addition the server doesnot implementthe messageprotocol fully,
lacking a greatdealof the functionality provided by jabberd. Thus,usingJaba
makesit necessaryto make changesin thesourcecode.

Jabais anongoingprojectverymuchin it' s infancy. Thisaccountsfor thelack
of functionalityandnot complyingto Jabberspeci�cation,but it alsoimplies that
many updatesof the server softwarewill be releasedbeforeit could be calleda
completeJabberserver.

Furtherspeci�cationof how we utilize Jabaandmake changesto implement
SIGN, is givenin thenext chapter.



Chapter 6

Design
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6.1 Intr oduction

In thepreviouschapterwe presentedthedecisionto useJabaastheJabberserver
in the SIGN prototype. In this chapterthe focuswill be on how we will useand
extendJabato incorporatetheSIGNrequirementsfrom chapter4. An obviousgoal
is to designthesystemsuchthattheexisting Jabafunctionalitycanbeusedandat
thesametime isolatingourchanges.

Thechapterstartsoff by presentingtheSIGN systemarchitecture.Whenthe
decisionto useJabawasmade,restrictionson the systemarchitecturewere im-
posed,asJabais less�e xible thanjabberd in termsof how theserver interactswith
othercomponentsandservices.

Thenwe presentthe designfor the extendedJabaserver. In section5.3 the
variousJabacomponentswereintroducedandthis sectionwill focuson changes
madeto thesecomponentsandtheinteractionbetweenthem.

The �nal sectionof this chapterpresentsJabberrelatedpartsof theclient de-
sign.Morespeci�cally, wewill show thepartsof theclientdesignwhicharerelated
to parsingandprocessingof theJabbermessageprotocolelements.This is shared
amongthethreeversionsof theclientapplication.

6.2 SIGN systemarchitecture

Figure 6.1 shows the SIGN systemarchitecture,a three-tieredarchitecturewith
a client–,server– anddata-tier. Many of theserver requirementsfrom chapter4,
particularly the basicIM requirements,are alreadyful�lled by the Jabaserver.
The main decisionconcerningthe systemarchitecturethus relatesto wherethe
remainingserver requirementsshall be implemented.As the �gure shows, these
requirementsareimplementedin theserver-tier, insideJaba.Fromthisfollowsthat
theSIGN requirementsnot necessarilyleadto changesto thesystemarchitecture
asawhole.A shortdescriptionof thethreetiersconcludesthissection.

Client-tier

The client-tier is comprisedof the threeversionsof the client application. Each
client exchangesXML-messageswith theserver-tier over TCP/IPsocket connec-
tions. Instancesof theclient applicationwill run on PC's, PocketPC's andJ2ME
enableddevicessuchasmobilephonesandPalmOSPDAs.

In additionto theSIGNclientapplications,existingJabberclientscanconnect
to theserver.

Server-tier

The server-tier consistsof the Jabaserver, modi�ed to ful�ll the SIGN require-
mentswhich Jabado not. As shown in �gure 6.1, we have chosento implement
theextendedfunctionality internally in theJabaserver. Thechangesmadeto the
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Figure6.1: SIGNhigh-level systemarchitecture

serverdo notaffect theuseof existingJabberclientsasthenew functionalitymust
explicitly be addressedby the client in the contentof the <iq/> and<pres-
ence/> messages.

Data-tier

Thedata-tieris responsiblefor storageof persistentdata.In SIGN additionaldata
is storedon theserver comparedto Jaba.For instancecontactlists for thedifferent
devicesanduserpreferences.

How thedatais storedis up to thedata-tier, but in Jabaa databaseis usedand
we seeno reasonto changethis. Thedata-tierprovidesan interfaceto theserver
for storageandretrieval of data,whichwill bepresentedin thenext section.

6.3 Server design

TheJabaarchitecturewaspresentedin section5.3. In this sectionwe will give an
accountof how we intendto extendJabainto aSIGNserver.

Oneof themaingoalsfor this processis to modify existing functionalityand
incorporatenew functionality, but at thesametime minimizethechangesto Jaba.
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We have thusoptedto leave thearchitecturefundamentallyunchanged,aswe be-
lieve thatthiswill facilitatetheprocessof convertingfuturereleasesof Jabainto a
SIGN server. Whenmodi�cationsarenecessary, we will seekto isolatethis from
theexistingclasses.

Jabaalreadyprovidesmostof thebasicIM functionalityin SIGN,sothenec-
essarychangesby andlargeconsistof addingfunctionalityrelatedto thefollowing
propertiesof SIGN:

• Extendedawarenessmodel

• Useof differentdevices

• Userpreferences

Awarenessmodel

To implementthe SIGN awarenessmodel from section3.3, device and context
information,in additionto theuserspresence,mustbesentfrom theclient to the
serveranddistributedby theserver to subscribingclients.This informationwill be
communicatedusingtheexisting Jabber<presence/> message,which implies
thattheparsingandprocessingof thesemessagesmustbechangedon theserver.

Different devices

A fundamentalrequirementto SIGN is that it shall allow usersto connectwith
differentclient devices. Theservicecanbecustomizedby theuserdependingon
which typeof device heis using,for instanceby usinga smallercontactlist when
connectedfrom amobilephonecomparedto thecontactlist onadesktopPC.This
impliesthatSIGNhasdifferentrequirementsregardingstorageof persistentdata.

Furtheron, contactlists andpreferencesmustbesetup on theclient applica-
tionsandsentto theserver. For thispurposethe”workhorse”of theJabbermessage
protocol– the<iq/> message– will beused.Theparsingandprocessingof these
messagesmustthusbeaugmented.

User preferences

Section4.5 explainshow a usercansetvariouspreferencesdetermininghow and
wheremessagesshall be deliveredaccordingto which device(s)he is connected
with. TheSIGNservermustthusobey differentrulesfor deliveringmessagesthan
Jaba.

In addition,SIGN shall allow the userto have messagesforwardedto either
SMSor e-mail. This functionalitydoesnot exist in Jaba,andwe mustthus�nd a
properplaceto implementit.
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Designchanges

Ratherthanchangingthearchitecture, we intendto implementthenew functional-
ity by modifying theexisting design.

Section5.3.1describedthevariouscomponentsin Jaba,andof thesethe fol-
lowing componentswill bemodi�ed:

• Jabber

• Process

• Users

In additionto thesechanges,anew componentcalledServices ,usedfor sending
SMSande-mailmessageswill beadded.

The following sectionsdescribethe changesto eachof thesecomponentsas
they appearin SIGN.

6.3.1 Jabber component

The Jabber componentis responsiblefor the processof converting XML mes-
sagesinto objectrepresentations,which is theunit of exchangebetweentheJaba
components.Figure6.2shows theclassdiagramfor thiscomponentin SIGN.

Fromthe �gure it canbe seenthat theMessage andPresence classesdo
not rely on otherclassesfor converting their correspondingmessage,which is the
sameasin Jaba.Iq ontheotherhandusesvariousclasseswhenparsingmessages.
This is dueto thefactthat<iq/> messagescancontainvariousdatadependingon
thenamespacesetfor the<query/> sub-element.In SIGN two new classesare
usedfor thispurposein additionto thosefrom Jaba.

Message

No new attributesor sub-elementsto <message/> areintroducedin SIGN, so
theMessage classis consequentlyleft unchanged.

Presence

Due to the extendedawarenessmodel in SIGN, <presence/> messagesfrom
mobilephoneandPDA clientapplicationsmaycontaina<device/> sub-element.
Jabadiscardstagswhicharenotexplicitly recognized(in contradictionto jabberd),
thereforethePresence classmustbemodi�ed to readthis tagfrom thepresence
messages.

The sameappliesto the <priority/> sub-elementin the presencemes-
sages,which arediscardedby Jabaas well. This is not in accordancewith the
Jabbermessageprotocol[20], andmustbeimplementedasSIGNrelieson theuse
of priorities.
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Figure6.2: Classdiagramof Jabber in SIGN

In �gure 6.2 it can be seenthat methodsto retrieve thesevalueshave been
addedto thePresence class.

Iq

Userpreferencesanddevice dependentcontactlists arein SIGN sentfrom clients
to theserver containedin <iq/> messages.TheJabbermessageprotocolutilizes
namespacesto distinguishbetweenthevarioususesof the<iq/> message,sotwo
new namespacesareintroducedin SIGNfor userpreferencesanddevicedependent
contactlist. Thesearejabber:ext:iq:p re fer ence s andjabber:ext:-
iq:rosterconfig , respectively.
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Thetop-level <iq/> elementitself is not changed,asthenamespacesareset
for the <query/> subelementsof the messages.Figure6.2 shows that the Iq
classis consequentlyleft unchanged.

TheQuery classmust,however, beawareof thetwo new namespacesabove.
In orderto createobjectrepresentationsof messagesunderthesenamespaces,two
new classesareintroducedasshown in the�gure:

SQPreferencesThis classcontainsmethodsto get thestateof thedifferentpref-
erenceswhichcanbesetup by theuser.

SQRosterCon�g Thisclasscontainsmethodsto getthecontactlist for PDAs and
mobilephones.

Instancesof theseclassesare createdwhen the respective namespacesare de-
tectedin the <query> element. In �gure 6.2 it can be seenthat the instances
of SQPreferences andSQRosterConfig arecreatedby theQuery class.

6.3.2 Process component

In JabatheProcess componentis usedfor processingIq objectsgeneratedby
theJabber component.Processingof Message andPresence objectshow-
ever, is doneby theCore component.We believe that it is betterto leave this re-
sponsibilityto theProcess componentfor thetwo lattermessagetypesaswell, in
orderto maintainacleardistinctionbetweenthefunctionalityof thedifferentcom-
ponents.This is particularlyimportantin SIGN,asthemessagedelivery rulesand
theawarenessinformationin <presence/> messagesaremorecomplex thanin
Jaba.

Figure6.3 show theclassdiagramof theProcess componentin SIGN. All
processingclassesextendthe classProcessElement . The two classesat the
top of thediagramaretheexisting Jabaclasses,whereastheclassesat thebottom
– ProcessIqExt , ProcessMessageE xt andProcessPresenc eExt are
classesspeci�c for SIGN.

Thefollowing subsectionspresenteachof thelatterclasses.

ProcessIqExt

As we statedin the previous section,two new namespacesare usedin <iq/>
messages.TheProcess componentmustthusbechangedto handlethesenames-
paces.Insteadof changingor replacingtheexisting classusedfor processingIq
objects(ProcessIq ), we introducetheclassProcessIqExt which will han-
dle <iq/> messagesin which oneof thenew namespacesis set.Thetwo classes
will beusedin parallel,therebyevadingtheneedto duplicatefunctionalityexistent
in the�rst in thelatter.
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ProcessAuthorization
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Figure6.3: Classdiagramof Process in SIGN

ProcessMessageE xt

Messagedelivery ismorecomplex in SIGNthanJaba,astheusercansetupvarious
rules as to whereand how messagesshall be delivered. Thereforewe decided
that the Process componentsshall be responsiblefor this in SIGN. The class
ProcessMessageE xt seenin �gure 6.3 is usedfor this purposeandwill be
responsiblefor implementingmessagedelivery accordingto the schemewhich
wasdescribedin chapter4.

This classwill replacethe messageprocessingwhich in Jabais doneby the
Core component.Althoughthisviolatesthegoalof avoiding duplicationof func-
tionality, the existing messageprocessingwould have to modi�ed anyway. We
belive thattheadvantageof separatingthechangesin new classesin this caseout-
weighsthedisadvantagesassociatedwith duplicationof functionality.

ProcessPresence Ext

Theextendedawarenessin SIGNrequires<presence/> messagesto behandled
differentlythanin Jaba.

Analogousto messageprocessing,theresponsibilityof processingPresence
objectsis movedfrom theCore to theProcess componentby addingtheclass
ProcessPresence Ext .

The samepolicy is appliedaswith messageprocessing,wherethe new class
will replacetheexisting functionalityfor this in theCore component.
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Figure6.4: InteractionbetweenProcess andothercomponents

Interaction with other components

Figure6.4show therelationshipbetweenclassesfrom Process andclassesfrom
other components. Most classesfrom the Jabber componentare used,with
eachprocessingclassworkingwith differentclassesfrom Jabber . ProcessP-
resenceExt andProcessMessageE xt usesthePresence andMessage
classes,respectively. ProcessIqExt usesthevariousclassesrepresentingdif-
ferentpartsof <iq/> messages.

StreamParser fromCore createsinstancesof thedifferentprocessingclasses
for eachmessagereceived.

The User componentis usedto storeandretrieve varioususerdatasuchas,
of�ine messages,useraccounts,userpreferencesandcontactlists.

6.3.3 Users component

TheUsers componentis amongotherthingsresponsiblefor storageof persistent
data,andis thusthe interfaceto the data-tier. Oneof the requirementsto SIGN
is that usersshall be ableto setup differentcontactlists for the variousdevices.
This impliesthattheUsers componentmustbechanged.This is alsothecasefor
thepreferencesthat userscansetup regardingwhereandhow messagesshall be
delivered.

OthercomponentsaccessthepersistentdatathroughtheinterfaceUserHome.
In Jaba,theimplementationof this interfaceis doneby theclassUserHomeDB.

We have decidednot to introduceany new classesin theUsers component,
insteadincludingthenecessaryfunctionalityby augmentingtheUserHome inter-
facewith theadditionalmethodsneededby othercomponentsin SIGN.In thisway
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theall accessto thedata-tieris donetroughoneinterface.

New


Existing


UserHome


findUserByUsername()

getRosterListById()


findDomainNameById()

addRosterFriend()


removeUser()

getDeviceRosterList()

setDeviceRosterList()


setPreferences()

getBlockMessage()


getMaxSize()

getForward()


getAutoReply()


Figure6.5: UserHome interface

Figure6.5 shows the extendedUserHome interfacefor SIGN. The methods
above thedottedline aretheexisting Jabamethods,whereasthosebelow the line
areaddedfor usein SIGN.Table6.1summarizesthepurposefor eachof thenew
methods.

6.3.4 Services component

SIGNallows usersto havemessagesforwardedto SMSor e-mail. In contradiction
to jabberd, Jabadoesnot provide a meansto communicatewith otherprocesses
or services,so the functionality to sende-mail andSMS mustbe includedin the
modi�ed Jabaserver.

We have designeda componentcalledServices for this purpose,shown in
�gure 6.6. Theideais thatvariousservicescanbeaddedto this component.The
servicesshallbeloadedwhentheserver is startedaccordingto con�guration�les.

OthercomponentsaccesstheService componentthroughaninterfacecalled
ServicesHome , which is similar to how thedata-tierin Jabais accessed.This
interfaceprovidesmethodsto addandremove servicesandmethodsto give other
componentsaccessto theexisting services.

Classesareprovidedfor eachspeci�c service:(SMSService andMailSer-
vice in �gure 6.6).All serviceclassesmustextendstheabstractbaseclassSer-
vice , andmusthenceimplementthemethodssendMessage() andgetCon-
straints() . The �rst methodis self-explanatoryandthe latter is usedto get
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Table6.1: AdditionalUserHome methods

Method Description
getDeviceRosterL is t( ) This methodsreturns the roster list for the PDA

or mobile phoneclient application. The existing
methodgetRosterListByI d( ) will beusedto
gettherosterlist for otherclientapplications.

setDeviceRosterL is t( ) Thismethodis usedto settherosterlist for thePDA
andmobilephoneclientapplication.

setPreferences() Thismethodis usedto storethevariouspreferences
whichcanbesetupby theuser.

getBlockMessage Thismethodis usedto checkif amessageshouldbe
deliveredto a user. This will dependon thedevice
theuseris connectedwith andthesender.

getMaxSize() This methodis usedto checkif the userhasseta
maximumsizefor messagesdestinedfor a PDA or
mobilephone.

getForward() This methodis usedto �nd out if the userhasset
theoption to forward a messageto eithere-mail or
SMS.

getAutoReply() This methodis usedto �nd out if the userhasset
anauto-replymessage,which will automaticallybe
sentasa reply to incomingmessages.

potentialconstraints,for instancemaximummessagelengthfor the SMS service
which is 160characters.

6.3.5 Componentdependency

Figure6.7 shows the dependency betweenthe main componentsin SIGN. From
the�gure it canbeseenthattheCore componentis notdirectlydependenton the
Offline andUsers componentsas it was in Jaba(see�gure 5.3). This is a
resultof moving processingof <message/> and<iq/> messagesfrom Core
to Process .

TheService componentis usedsolelyby theProcess component.

Sequencediagram

Figure6.8 show a sequencediagramwhich givesanexampleof how thecompo-
nentsinteract.Thesequencediagramrepresentsa casewherea messageshallbe
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Service
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SMSService
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Figure6.6: Classdiagramof Service in SIGN

deliveredto aclient connectedwith a mobilephone.

WhenStreamParser detectsa <message/> elementit createsa new in-
stanceof Message . ThroughsubsequentcallstostartElement() andchar-
acters() , themessageobjectencapsulatetheXML message.StreamParser
thencreatesaninstanceof ProcessMessageE xt andinvokesthemethodpro-
cess() .

In process() the User object for the recipientis retrieved from User-
Homeandthedevicetype,which in thiscaseis amobilephone,is retrieved.get-
BlockMessage() is invoked to determineif the userhassetany preferences
which would causethemessageto beblocked. In this diagramthis is not thecase
andgetMaxSize() is invoked to get the maximumallowed sizeof messages
destinedfor a mobilephone.In this casetheuserhasseta limit which is lessthan
themessagessizeandthemessageis consequentlytruncated.

TheUserStream for themobilephoneis retrieved andthemessagesentto
user.
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Figure6.7: Dependency betweenSIGNcomponents
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Figure6.8: Sequencediagramof messagedelivery

6.4 Client design

Jabber's client–server modelis heavily weightedto favour thecreationof simple
clients.Mostof theprocessingandIM logic is carriedoutontheserverandthere-
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sponsibilitiesfor theclientareminimal. To createaJabberIM client thefollowing
maintasksmustbeaddressed:

• Managingtheconnectionto aJabberserver

• ImplementingtheJabberXML messageprotocol

• Providing theIM userinterface

Providing meansto connectto a Jabberserver andhandlethe XML message
protocolarefundamentalsthatmustbein placefor everyJabberclient.

In theSIGNprototypewehavedevelopedthreedifferentclients,namelydesk-
top client, PDA client and mobile phoneclient. In this sectionwe presentthe
centralpartsof theclientdesign.Wewill notdistinguishbetweenthethreeclients
sincethecentralpartspresentedhereapplyto themall.

6.4.1 Designoverview

Jabber

serve
r


Connection

handling


User interface


XML

parsing


Message

handlers


Event

handling


XML


XML elements


updates


XML


user input


Incomming XML

stream


Outgoing XML

stream


generate

XML


Jabber client


Figure6.9: Clientdesignoverview

Figure6.9depictsanoverview of themainelementsof theclientdesign.
The clients must createand managea TCP socket connectionto the Jabber

server. XML is exchangedwith theserver over thissocket. An XML parserparses
incomingXML messages.MessagehandlersthenhandleparsedXML, thereare
onehandlerfor eachtop-level XML element,e.g.<message/> ,<presence/>
and <iq/> . Thesehandlerscontainthe functionality associatedto a particular
typeof message.Usuallythearrival of amessagewill triggeranupdateof theuser
interface.

Theuserinteractswith theapplicationthroughtheuserinterface,causingdif-
ferentevents.Eventscaneitherbehandledby theuserinterfaceor sentto anevent
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handler. If aneventtriggersthesendingof anXML message,themessagehandlers
generatetheXML.

6.4.2 Messageexchangeand processing

The client designis the similar for all clients,exceptfor the userinterface. The
differentdevicesandprogramminglanguagesusedrequiredifferentrealizationof
theuserinterface.Therearealsosomedifferencesin theimplementationsbecause
of thedifferencein thefunctionalityontheclients.For example,thedesktopclient
containsmorefunctionalitythanthePDA andmobilephoneclients.

Figure6.10presenttheclassdiagramrealizingthecommunication,XML pars-
ing andmessageprocessingon theclients.

TheclassJabberComm receivesthedatareadfrom theTCPsocketandparses
the XML message.The XML parseris realizedby the classXMLElement . A
completeXML messageis parsedbeforeit is sentto processing.Thisis fundamen-
tally differentto theXML parsingontheserverwheredatais sentfor processingas
soonasonly a completetag is receivedandnot a completemessage.Thuson the
clientsanXML tree,e.g.a treeof XMLElement objects,containingall attributes
andtagsof completemessageis generatedbeforefurtherprocessingis done.

JabberComm


servAdr : String

serverPort : int

socket : Socket
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Figure6.10:Clientmessagehandling

Whenparsingis complete,JabberComm checksthe type of the XML mes-
sage,e.g. <presence/> , <message/> or <iq/> . Themessageis forwarded
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to thecorrespondinghandlerclassfor thatmessagetype. TheseclassesareMes-
sageHandler , PresenceHandler andIqHandler . This designis similar
to thedesignon theserver.

Eachof theseclassescontainsfunctionality for extracting the elementsand
attributesof theparticulartypeof message.In addition,theseclassesperformthe
actionsassociatedwith the arrival of the particularmessagetype. Examplesare
updatingtheuserinterfaceor promptingtheuserfor input.

Themessagehandlerclassesalsocontainthemethodsfor generatingoutgoing
XML messages.



Chapter 7

Implementation and Deployment
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7.1 Intr oduction

In thischapterwepresentdetailsontheimplementationof theSIGNprototypeand
provide instructionsfor deploying theserver– andclientapplications.

We startof by presentingthe server implementation,with focuson changes
to the different Jabacomponents.Furtheron, Jabberrelatedpartsof the client
implementationsareexplained. We concludethis chapterby describinghow to
install andrun theSIGNserver andtheclientapplications.

ThecompleteSIGN installationwith sourcecodeis providedonaCD.

7.2 Server

In this sectionwe presentthe changesandadditionswhich we have madeto the
variousJabacomponents.Componentsnot mentionedin this sectionareleft un-
changed.For eachcomponentwe specifythenumberof linesof codewhich were
addedto existing classesandthenumberof linesof thenew classes.

7.2.1 Users component

Figure7.1 shows anER diagramof thedatabaseusedin Jaba.Users storesthe
basicinformationaboutauser– screenname1, usernameandpassword. Although
usernamesareuniquefor eachserver instance,an integer id-numberis given to
eachuser. Domains storesthe server's domainname,i.e. the namewhich is
appendedto theusernameto form a jid. Messageswhich cannotbesentto a user
arestoredin Offline messages .

To implementthedatastoragerequirementsof SIGNthisdatamodelhasbeen
extendedandis shown in �gure 7.2. As canbe seenin the �gure, Device id
hasbeenaddedas an attribute to the contact-relationbetweenusers. This is to
implementspeci�c contactlists for eachdevice. Thedevice id is an integer with
therepresentationlistedin table7.1.

Table7.1: Device id values

Value Device
0 PC

1 Mobile phone

2 PDA

Furtheron, the table Preferences hasbeenaddedto storevariouspref-
erencesset up by the user. Users id is a foreign key to the Users table and

1Thenamethatappearsin otherusers'contactlists
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Figure7.1: JabaERdiagram

Device id is oneof the valueslisted in table7.1. The Item �eld containsan
optionsetby theuser. Someof theoptionscontaina parameter, which is storedin
theParameter �eld. Table7.2liststhepossibleItem valueswith corresponding
Parameter values,andgivesadescriptionof theinterpretationof thesevalues.

In chapter6 theextensionsto thedata-tierinterfacewasdescribed.Implemen-
tationof thesemethodsis donein theUserHomeDBclass,whereexistingmethods
for databaseaccessreside.Figure7.2.1shows the implementationof themethod
getMaxSize() in UserHomeDBandprovidesanexampleof how thePref-
erences tableis accessed.Themethodretrievesthe maximumsize,setby the
user, of messagesdestinedto amobilephoneor PDA.

Implementingthechangesto theUsers componentrequiredabout200 lines
of code.

7.2.2 Jabber component

In Jaba,XML elementnamesmustexplicitly berecognizedin theXML messages,
otherwisethey arediscarded.This is a consequenceof Jaba's policy of convert-
ing XML messagesto objectrepresentation.As the<presence/> elementwas
extendedto includedevice information, the following changeswasmadeto the
Presence class:

2Interpretedasane-mailaddressif thestringcontainsthe'@' character, phonenumberotherwise.
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Figure7.2: SIGNERdiagram

1. Addedastringconstantwith thenew elementname:”device”

2. Addedamembervariable,device to hold thevalue

3. ChangedtheendElement()methodto look for the<device/> tag

4. Includedthevalueof device in thetoString() method

5. Addedgetandsetmethodfor device

Accordingto theJabbermessageprotocol[20], presencemessagesmaycon-
tain a <priority/> tag. This tag is not handledby Jaba,and asSIGN uses
priorities, we implementedthe changesabove for the <priority/> tag asfor
<presence/> .

Thetwo namespacesusedin <iq/> messagesled to theadditionof two new
classesto theJabber component.TheseareSQRosterConfig andSQPref-
erences . Theseclasseswere implementedas speci�ed in the designchapter.
TheQuery classwasmodi�ed to instantiateeitherof theseclassesupondetection
of thecorrespondingnamespacein thestartElement() method.

7.2.3 Process component

Themainchangeto thiscomponentwastheadditionof threeclasses,ProcessMes-
sage , ProcessPresence ,ProcessIqExt , responsiblefor processing<mes-
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public int getMaxSize(long userId, int deviceId){
Connection conn;
int result = -1;
try{

conn = getConnection();
String query = "SELECT parameter FROM" +

TABLE_PREFERENCES+ " WHERE" +
FIELD_PREF_USERS_ID +"=? AND " +
FIELD_PREF_DEVICE_ID +
"=? AND " + FIELD_PREF_RULE + "=?";

PreparedStatement pst = conn.prepareStatement(query);
pst.setLong(1, userId);
pst.setInt(2, deviceId);
pst.setString(3, "size");

ResultSet rs = pst.executeQuery();
if(rs.next()){

result = rs.getInt("parameter");
}
rs.close();
pst.close();

} catch (Exception e){
System.out.println("Exception in getMaxSize()\n");
System.out.println(e.getMessage());

}
return result;
}

Figure7.3: getMaxSize() implementation
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Table7.2: Preferencesandparameters

Item Parameter Description
'block' N/A Block messagesfrom peoplenot

in thecontactlist.

'size' Max. messagesize Truncatemessagesdown to the
speci�edvalue.

'auto' Message Send the speci�ed messageas
auto-reply.

'forward' Phone number or
e-mailaddress2

Forwardmessagesto SMSor e-
mail.

sage/> , <presence/> and<iq/> messages,respectively. The�rst classim-
plementsthe messagedelivery algorithmwhich waspresentedin chapter4. The
secondimplementsroutingof presencemessages,whichwasnotdonecorrectlyin
Jaba.Thelatteris responsiblefor handling<iq/> messagesfor settinguserpref-
erencesanddevice dependentcontactlists. Together, theclassesconsistof about
250linesof code.

Two methodswerechangedin ProcessIq , theoriginal classfor processing
<iq/> messages:

processSet()This methodis amongotherthingsresponsiblefor handlinglogon.
The methodwaschangedto checkwhich type of device the userconnects
with, andstorethis for useby othercomponents.Four lines of codewere
requiredto implementthechange.

emitAllRoster() This methodis calledsucceedingasuccessfullogonandsendsa
<presence/> messageto userssubscribingto presenceinformationfrom
the userwho hasjust loggedon. In additionit sendsthe presencestateof
the contactsto the userlogging on. Changesto this methodconsistedof
addingdevice informationto thepresencemessagesandretrieving thecon-
tact list accordingto which device theuseris loggingon with. Changesto
themethodamountedto about�fteen linesof code.

7.2.4 Core component

No new classeswereintroducedin thiscomponent.Thechangeswhichweremade
consistedof delegatingtheprocessingof messagesto thethreenew classesin the
Process component.For Iq messages,thisrequirescheckingif thenamespaceis
oneof thoseintroducedin SIGN.About30linesof codewereneededto implement
thechanges.
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7.3 Client implementations

In thissectionwedescribeimportantaspectof thedifferentclient implementations,
e.g.mobilephoneclient,PDA clientandthedesktopclient.

7.3.1 Mobile phone- J2ME client

The client is implementedasdescribedin chapter6 wherethe functionalitywith
regardsto the handlingof the JabberXML messageprotocol is as show in �g-
ure6.10.

The classJabberComm handlesXML parsingand routing, whereasMes-
sageHandler, PresenceHandle r andIqHandler containsthelogic for
how to handlemessages.

TheJ2MEclient is implementedusingtheModel-View-Controller(MVC)de-
signpattern[10]. TheclassModel interactswith thedifferentmessagehandlers
on arrival andfor sendingof messages.The View is realizedthroughthe differ-
entScreen classes.Differentscreensprovide theuserwith the interfacefor the
differenttasks.Themainscreenis theclassContactsscreen thatdisplaysthe
user's contactlist andtheir awarenessinformation.TheclassController con-
trolswhatscreensthatareto bedisplayedbasedondifferentevents,e.g.thearrival
of amessageor auserevent.Thescreensretrieve thedatato bedisplayedfrom the
Model .

The sourcecodeof the J2ME client applicationis found in appendixC.1. It
consistsof 19classesandcomprisesapproximately1500LOC.

7.3.2 PDA and desktopclients

ThePDA client wasdevelopedusingPersonalJava andthedesktopclient wasde-
velopedwith J2SE.Bothclientssharethesamebasicdesignwhichcanbedivided
into two logical components– onehandlescommunicationwith theSIGN server
(Jabber component)andthe otherimplementsthe userinterface(GUI compo-
nent).

Jabber component

TheJabber componentis basedonthedesignwhichwaspresentedin �gure 6.10,
with a separateclassfor processingeachof thethreetop-level JabberXML mes-
sages.However, theIqHandler for thedesktopclient hastwo additionalmeth-
odsfor generating<iq/> messageswith device dependentcontactlists anduser
preferences.

In contradictionto theJabber componentin Jaba,this componentdoesnot
createobjectrepresentationof the XML messages.Insteadit extractsthe essen-
tial contentof themessage,which is passedasparametersto methodsin theGUI
component.Table7.3shows themethodsin GUI whicharecalledby thedifferent
messagehandlersin Jabber .
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Table7.3: GUI-componentmethods

Method Invoked by Trigger
addContact() IqHandler Invoked whenthe contactlist is

receivedfrom theserver.

newMessage() MessageHandler Invoked when a messageis
received.

setPresence() PresenceHandler Invoked when awarenessinfor-
mationis received.

GUI component

The GUI implementationsvariessubstantiallybetweenthe two differentversion.
This is dueto thefollowing factors:

1. Screen-sizevariessigni�cantly

2. Desktopclient containsmorefunctionality

3. DifferentGUI librariesareused

In the PDA client, the userinterfacehastwo main screens– oneshows the
contactlist anddisplaysawarenessinformationfor eachof thecontacts.Fromthe
otherscreen,theusercanwritemessagesto acontactandview anongoingmessage
dialog.

In the desktopclient, thereis a main window which displaysthe contactlist
andawarenessinformationfor eachof the contacts.Separatewindows areused
for messagedialogswith thecontacts.However, bothclient implementthesame
interfacefor accessby theJabber component.

Table7.4shows themethodsin Jabber usedby GUI andgivesa description
of eachmethod.

Classesand linesof code

A totalof fourteenclassesconstitutethePDA client,where� vebelongto Jabber
and� veto GUI. Approximatelyonethousandlinesof codeis split equallybetween
thetwo components.

Thedesktopclient consistsof �fteen classes– � ve in theJabber component
andtenin theGUI component.Thelinesof codecountfor Jabber componentis
aboutthesameasfor thePDA client– a little shortof 500.With abouta thousand
linesof codein theGUI component,thetotal reachesnearly1500linesof code.
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Table7.4: Desktop–andPDA client Jabber -componentmethods.

Method Description
connect() Connects to the SIGN server

on the speci�ed addressand
initiates the XML conversation
with the server by sendingthe
<stream:stream> tag.

disconnect() Ends the XML conversation
with the</stream:strea m>
tagandclosestheconnection.

sendMessage() Sendsamessageto auser.

sendPresence()Sendsapresencemessageto the
server with device (PDA only),
presenceand context informa-
tion.

7.4 XML

7.4.1 Parsers

TheNanoXML parseris usein theserveranddesktopapplications.NanoXML is a
smallnon-validatingXML parserfor J2SE/J2EE,developedby MarcDeScheemaecker.

kNanoXML is aportof NanoXML, intendedto runon J2MEenableddevices.
This parseris usedin themobilephoneandPDA client applications.kNanoXML
wasportedby Eric Giguere.

Bothparserscanbedownloadedfrom [25].

7.4.2 Jabber XML messageprotocol

The top level XML elementsof the JabberXML messageprotocolare<pres-
ence/>, <iq/> and <message/> . To provide theextendedfunctionalityin
the SIGN prototypeadditionsaremadein the <presence/> and<iq/> ele-
ment.They aredescribedbelow.

<presence/> element

In thiselementwehaveaddedthesub-element<device/> . Thiselementis used
to carryinformationabouttheuser's device. An exampleis givenbelow.

<presence/>
<show>away</sho w>
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<status>I am in a meeting.</status >
<device>mobile </ devi ce>

</presence>

In addition,theSIGN prototypeusestheelement</status> to carry infor-
mationaboutthecontext.

<iq/> element

Wehave introducedtwo new namespacesfor usein the<iq/> messagesentfrom
thedesktopclient – jabber:ext:iq:r os te rco nf ig andjabber:ext:-
iq:preferences . The �rst is usedfor sendingcontactlists for the mobile
phoneandPDA client andthelatter is usedfor sendingvariouspreferencessetup
by theuser.

An examplemessagefor thepreferencesnamespaceis shown below.

<iq type="set">
<query xmlns="jabber:ex t: iq :p re fer ence s" >

<mobile>
<block/>
<size max="100"/>
<forward type="SMS" address="+4791 709927" />

</mobile>
<pda>

<block/>
<size max="200"/>

</pda>
<desktop>

<block/>
</desktop>

</query>
</iq>

Theallowedsubelementsof the<query/> elementare<mobile/> , <pda/>
and<desktop/> . In turn thesecancontaindifferentsubelementswhichspecify
optionsfor thedifferentdevices:

<block/> Setsthe option to block messagesfrom usersnot in the contactlist
for theaspeci�c device.

<size/> Setsamaximumsizefor messagesdeliveredtomobilephonesorPDAs.
Thesizeis speci�edby themax attribute.

<forward/> Setsthe option to forward messagesto eitherSMS or e-mail ac-
cording to the valueof the type attribute. address containsan e-mail
addressor aphonenumberdependingon thevalueof type .
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An examplecontactlist messageis:

<iq type="set">
<query xmlns="jabber: ext :i q: ro st erc onfi g" >

<mobile>
<item jid="lisa@hauk02 .i di .n tnu .n o" />
<item jid="albert@hauk 02.i di .nt nu.n o" />

</mobile>
<pda>

<item jid="betty@hauk0 2. id i. ntn u. no"/ >
<item jid="lisa@hauk02 .i di .n tnu .n o" />
<item jid="albert@hauk 02.i di .nt nu.n o" />

</pda>
</query>

</iq>

For thismessage,the<query/> elementcontainsthesubelements<mobile/>
and<pda/> , which in turn contain<item/> subelementswith the jids of the
selectedcontactsasanattribute.

7.5 Deployment

In this sectionwe presenthow to install andrun the differentapplicationsin the
SIGNprototypesystem.Sourcecodeandnecessarysetup�les areall providedon
a CD. Thedirectorystructureis depictedin �gure 7.4 with a shortdescriptionof
eachtop-level directoryin table7.5.

Figure7.4: CD directorystructure

In thenext sectionswewill describethemaincontentsof eachof thedirectories
anddescribehow to install andrun thedifferentapplications.
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Table7.5: Directorydescription

Dir ectory Description
sign Contains �les for the SIGN prototype server

application

db ContainstheHSQLDBdatabase

clients Contains the different client applications, both
source–andbinary�les

7.5.1 SIGN server application

The�les concerningtheserver applicationareplacedin thedirectorysign . The
sourcecodeis placedin the directorysrc andnecessarylibrariesareplacedin
lib .

The conf directorycontainsXML �les for con�guring differentparameters
of theSIGNserver. Thefollowing �les andparametersshouldbechanged:

con�g .xml

The element<port> de�nes which port the server listensto for incomingcon-
nections. This is set to 5222, which is de�ned as the standardJabberport and
implementedby all Jabberclients. This shouldnot be changedunlessfor testing
or otherspecialreasons.

Theelement<bind> de�nes thenameor IP addressof themachinerunning
theSIGNprototypeserver andshouldbesetcorrectly.

userDB.xml

This �le de�nes the parametersfor the server's accessto the database.The el-
ements<driver> and<url> de�nes the databasedriver and the URL to the
database.If the databaseusedis the oneprovided on our CD andit runson the
samemachineastheSIGNprototypeserverapplication,these�elds doesnotneed
to be changed.If anotherdatabaseis usedor it runson a differentmachinethe
�elds mustbe changedaccordingly. The usernameand password for database
accessis alsode�ned in this �le.

The �eld <login-domain> de�nes the domainnamethat is given to new
users.If thedomainis jabber.ntnu.no, new usersaregivenJabberid'susername@-
jabber.ntnu.no.
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Building and running the SIGN server

To build theapplicationexecutetheant.bat �le, in thesign directory, by typ-
ing ant sar . Two new catalogueswill becreated.Theseareapps andbuild .

In orderto starttheserver a databasemustberunning.Thedatabaseprovided
on the CD canbe used. This is presentedin the next section. To startthe SIGN
server simplyexecutethe�le sign.bat .

SQL for thegenerationof databasetablesusedby theSIGN prototypeserver
is providedin the�le sql.db .

7.5.2 Database

ThedatabaseprovidedontheCD isplacedin thedirectorydb andit is theHSQLDB
database.This is asimplesmalldatabasewritten in Javaandavailableat [12]. Any
databasecouldbeused,but for thesake of completionweprovide HSQLDB.

The databaseis startedby executingthe �le runServer.bat . The tables
usedby theSIGN prototypecanbecreatedby runningthedatabasemanager. Ex-
ecutethe �le runManager.bat andpastethe script in db.sql for the table
generation.

7.5.3 Mobile phoneclient

Thesourcecodeof theJ2MEor mobilephoneclient is containedin thecatalogue
\clients\mobil e\ sr c.

ThecompiledJ2MEapplication,or MIDlet, is containedin thedirectory
\clients\mobil e\ bi n. MIDlets must be packagedin JAR(Java Archive)
�les for distribution, similar to thepackagingof applets.Severalextra �elds must
beincludedin themanifest�le of theJAR �le. This includesa new descriptor�le
known asaJAD(Java ApplicationDescriptor)�le.

TheMIDlet JAR �le for themobileclient applicationis namedUniChat.-
jar .

Installing the mobile client

WhentheMIDlet is compiledandpackagedit is readyto beinstalledon a device.
ThereareseveralwaysMIDlets canbeinstalledondifferentdevices.Usingadesk-
top PCtheMIDlet canbe transferredto thedevice by a datacableor an infrared
(IR) connection.TheMIDlet canalsobe installedremotelyif deployedon a web
site.WhentheMIDlet is installedit canbestartedfrom amenuon thedevice.

7.5.4 PDA client

The sourcecodeof the PersonalJava applicationcan be found in the directory
\clients\pda\s ourc e.
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A compiledversionof theapplicationcanbefoundin \clients\pda\bin ,
wherethereis onesingleclass�le – Jabber.class – anda jar �le – Jab-
ber.jar – with theremainingclasses.

Installing the PDA client

Beforetheapplicationcanberun on a PocketPCdevice, thePersonalJava runtime
environmentmustbeinstalled.Thiscanbedownloadedfrom [27].

Jabber.class mustbe put in the \windows\start menu folder and
Jabber.jar in \Program Files\Jabber . In addition, the imagescon-
tainedin the\bin directorymustbeplacedtogetherwith thejar �le. To transfer
the �les, Microsoft ActiveSyncmustbeused,a programwhich comesalongwith
thePocketPC.

The classpathfor the virtual machinemust be set, which requiresa remote
registryeditor3

Change the following registry entry:

HKEY_CLASSES_ROOT
Java Class File

Shell
Open

Command
"\Program Files\Java\bin\
pjava.exe" -file "%1"

to

"\Program Files\Java\bin\ pj av a.e xe "
-classpath "\Program Files\Jabber\Ja bber .ja r"
-setcwd "\Program Files\Jabber" -file "%1"

This completesthe setupandthe client canbe run from the startmenu. The
PDA client canalso be run from a regular PC. This is donewith the following
command:
java -classpath ".;Jabber.jar" Jabber

7.5.5 Desktopclient

Desktopclientsourcecodeiscontainedin thefolder\clients\desktop \s rc .
An executablejar �le –JabberClient.ja r –canbefoundin \clients\deskt op\ bi n.
Theapplicationis startedby executingthejar �le with thecommand:
java -jar JabberClient.j ar .

3Onecomewith MicrosofteMbeddedVisualTools,availablefreeof chargefrom [19].
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8.1 Scenario

In thissectionwegiveadetaileddescriptionof thescenariointroducedin chapter1.
This scenariois usedto demonstratethe SIGN prototypefunctionality. First we
presentthedifferentactionsthatoccur. Thenwepresenttheresultsfrom therunof
thescenarioanddiscussthebehaviour of theSIGNprototype.

8.1.1 Scenariodescription

Figure8.1depictsthemainmovementsanddevicesusedby thetestuser, who we
havenamedJill. Thescenariodescribesadayatwork,whereshestartsoutathome,
thengoingto alunchmeetingbeforeendingupattheof�ce. In thefollowing tables
we describetheactionsassociatedto eachdevice andimportantfeaturesthey aim
to demonstrate.

Figure8.1: Evaluationscenario

Table8.1describesthebeginningof thescenariowheretheuseris at homein
themorningconnectingwith amobilephone.

Table8.2describestheactionsthatoccurat thelunchmeetingusingthePDA.
Jill connectsto the IM serviceand set the presenceto communicatethat sheis
occupiedin a meeting. After the meetingshecommunicateswith a colleagueat
theof�ce.

Backat theof�ce Jill connectswith thedesktopPCandthesubsequentactions
aredescribedin table8.3.

8.1.2 Scenariorun and results

In this sectionwe presentanddiscusstheresultsfrom thescenario.Weconducted
thetestby carryingout theactionsof thedifferentusers.Prerequisitesof thetest,
asit is described,werethatSIGNclientswereinstalledonthedifferentdevicesand
thatuseraccountsandcontactlists arecreated.Thedifferentdevicesusedduring
thetestarelistedbelow. Thescreenshotsprovidedin thissectionaretakenfrom a
repetitionof thescenariousingdevice emulators.

• Mobile phone- MotorolaAccompli008

• PDA - SiemensSX45i
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Table8.1: Actionson mobilephone

# Action Description Testedfeature
M1 Log on Log on,presence

M2 Receive contactlist Device dependent
contactlist

M3 Sending message
to secretary, Albert,
about the lunch
meeting

Albert is displayedas
availableandusingthe
desktopPC

Sendingmessages

M4 Receiving message
from Albert

Receiving
messages

M5 Set presenceto “Do
Not Disturb”

Presence

M6 Incoming messageon
server from user Si-
mon

Messageis blockedby
�ltering rulessincenot
in contactlist

Filtering

Table8.2: ActionsonPDA

# Action Description Testedfeature
P1 Log on Log on, multiple

resources,presence

P2 Receive contactlist Device dependent
contactlist

P3 Setting presenceand
context

”dnd” and ”I am in a
meeting”

Presence,context

P4 Sending message to
colleagueHerman

Herman is displayed
asavailable

Messaging

P5 Receiving message
from Herman

Multiple resources

P6 Setpresenceto opaque Transparent/Opaque
communication

P7 Log off Log off, presence

• DesktopPC
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Table8.3: ActionsonDesktopPC

# Action Description Testedfeature
D1 Log on Log on

D2 Receive contactlist Device dependent
contactlist

D3 Receiving of�ine mes-
sage

Message sent earlier
by user Simon, but
blocked by �ltering
rule

Of�ine messages,
�ltering

D5 Adding Simon to mo-
bile phonecontactlist

Contact list
administration

D6 Settingpreferences Forwardingto SMS Preferences

D7 Log off Multiple resources

Mobile phoneclient

Thescreenshotin �gure 8.2shows themobilephoneclientaftercompletionof the
4 �rst actions(M1-M4)in table8.1.Figure8.3shows theuserAlbert's view of our
testuserJill, onhisdesktopclient. Thescreenshotillustratesoneof theextensions
madeto theawarenessinformation,e.g. awarenessof device. Theicon illustrates
thatJill is connectedwith amobilephone.

Figure8.2: Mobile phonescreenshot

After actionM5 the awarenessinformationavailableaboutJill haschanged.
Thepresenceis now setto “Do notdisturb”

Due to the limited device capabilitiesclient complexity shouldbe reduced.
This is accomplishedby limiting wirelessclientsto only provide basicIM func-
tionality. Messagingis illustratedby themobilephonescreenshot.Theindication
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Figure8.3: Desktopscreenshot(1)

for the messagereceived from Albert (actionM4) is shown on the device by the
numberin thebrackets,e.g.thenumberof unreadmessages.

Action M6 occursat theserver. A user, Simon,not in Jill' s contactlist, sends
her a message.The handlingof this messageillustratestwo importantfeatures
introducedin theSIGN prototype.This is device dependentcontactlists andthe
conceptof pushingthecontroltowardstherecipient.Thelatteris controlledby the
recipientby settingpreferences.

Figure8.4: Desktopscreenshot(2)
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Dueto the limited wirelessnetworkstheamountof dataexchangedshouldbe
reduced.In theSIGN device dependentcontactlists let theusercontrolwho can
make contactwhenmobile. It reducesthe amountof dataexchangedascontact
lists on desktopclientsoftencontainmany contacts.Whenon themoveandusing
wirelessdevicestheusershouldbeableto limit activity anddisruptivenessto only
themostimportantcontacts.

Jill haschosen,by settingpreferences,to block messagesfrom usersnot in
hercontactlist whenconnectedwith a mobilephone.Themessagefrom Simonis
thereforeforwardedto Jill' s desktopclient. Sincethis is notonline,themessageis
storedasanof�ine message.Figure8.4show otherusers'view of Jill, in thiscase
Albert, afterall actionsin table8.1have occurred.

PDA client

Screenshot8.5showsthePDA clientafteractionP5in table8.2.Jill hasconnected
with herPDA, exchangedmessageswith hercolleagueHermanand�nally sether
awarenessinformation.Screenshot8.6shows Herman's view of Jill.

Figure8.5: PDA screenshot

Important functionality illustrated is the possibility to have multiple active
clientsor resources.In many existing IM servicesthis is not possibleandlogin
causesanotheractive client to beloggedoff.

Jill is now displayedasonlinewith herPDA, shown by theawarenessof device.
WhenJill logsoff with thePDA client (actionP7),shewill bedisplayedasonline
with hermobilephonewhich currentlyis herotheractive client. Thescreenshot
alsodemonstratesthedevice dependentcontactlist sincethis is differentthanthe
oneon themobilephone.On thePDA Jill hasaddedtwo othercolleagues.

Duringhersessionwith thePDA Jill alsosetshercontext information,another
extensionof theawarenessinformation.However, in theSIGN prototypethecon-
text mustbe written in by the user. On wirelessdeviceswith cumbersomeinput
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methodstheinputneededfrom usersshouldbereducedasfaraspossible.In most
situationstheuseris not interestedin spendingtime writing informationaboutthe
context.

Figure8.6: Desktopscreenshot(3)

Context is providedin theSIGN prototypebecauseit is regardedasimportant
informationaboutusersonlinewith wirelessdevices.However, context shouldbe
providedautomaticallywith theaidof othersystems.Oneobvioustypeof context
informationis thegeographicalpositionof a user. This canbeprovidedby GPS.
GPRSnetworks canalsoprovide somedegreeof positioning. With interfacesto
thesesystemsthe SIGN prototypecould provide automaticcontext information
sincethesystemprovidestheability to carryanddisplaythis information.Context
canalsobeexceededbeyondthesheergeographicalpositionof a user. Interfaces
to schedulingor calendarsystemscouldprovide informationaboutauser's current
scheduleandderive if theuseris currentlyin ameetingor haveotherappointments.
Furtheron sensorsin buildingscouldderive if auseris in ameetingif it cansense
morethanonepersonin a roometc.

Desktopclient

Backat theof�ce, asJill connectswith thedesktopclient, themessagesentearlier
by Simon(actionM6) is now received asan of�ine message.The desktopclient
is displayedin �gure 8.7. NoticealsothatJill' s contactlist on thedesktopPC is
muchlongerthantheoneson thewirelessdevices.

Thedesktopis the interfaceto controllingthecontactlists, settingtheprefer-
encesand�lter rules. Figure8.8 shows the interfaceto administratethe contact
lists on all the client devicesand�gure 8.9 show the interfaceto setpreferences
and�ltering rules.
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Figure8.7: Desktopscreenshot(4)

Figure8.8: Desktopscreenshot(5)

WhenJill is donefor the day shesetsthe preferenceto receive all incoming
messageson SMS.Shelogsoff heractive clients,themobilephoneandthedesk-
top.
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Figure8.9: Desktopscreenshot(6)

8.2 Wir elessclient development

During thedevelopmentof the SIGN prototypewe have implementedclientsfor
desktopPCs,PDAs andmobilephones.

Our experiencesfrom working with J2ME andPersonalJava for the wireless
clientsaregood. With prior knowledgeto Java little effort is neededto get ac-
quaintedwith theseJava version.Nevertheless,softwaredevelopmentfor wireless
devicesproved moretime consumingthanexpected.IDEs anddevice emulators
areavailableandeasyto usebut whentestingon the actualdevices,errorsoften
occurred,not experiencedon the emulators.No possibility for debuggingon the
actualdevicedemandedthatmuchtimeandeffort hadto bespentto correcterrors.
Theseerrorsoftenweredueto themismatchbetweenthespeci�cationof thede-
velopmentlanguageandthe device provider's actualimplementationof the Java
virtual machine.This wasspeciallythe casewith J2ME. In additioninstallation
andtestingonwirelessdevicesarecumbersome.

ImplementingpracticalandusableGUIs on thewirelessdevicesproveddif�-
cult andtimeconsuming.

8.3 Changesto Jabber

In chapter6 we describedhow we intendedto changeJabato supporttherequire-
mentsto SIGN.Our focusfor thechangeswason isolatingthechangesandavoid
having to implementfunctionality alreadyprovided by Jabber. Furtheron, we
wantedto minimize thenecessarychangesto theexisting sourcecodein orderto
make theprocessof adaptingto new Jabberversionseasier.
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Ar chitecture

We madea decisionnot to make any fundamentalchangesto theexisting Jabber
systemarchitecture,suchasaddingaservicelayeror separateserver components.

As for addingtheservicelayer, isolationof changeswouldhavebeenachieved.
However, a lot of functionality provided by Jabberwould have to be duplicated
in the layer, suchas connectionhandling,XML parsingand userdatastorage.
In additionwe wereunsureif it would actuallybe possibleto implementall the
requirementsin theservicelayerwithouthaving to changeJabberatall.

The option to useseparateserver componentswaseliminatedwhenthedeci-
sion to useJabaratherthanjabberd wasmade.But in any casewe hadthesame
doubts,aswith the servicelayer, whetheror not we would be ableto implement
theSIGN requirementsby usingthis approach.In somecasestheneedto ”undo”
actionstakenby theJabberserverwouldarise.In othercaseswewouldnotbeable
to usethe existing functionality at all, which would have requiredduplicationof
existing functionality.

As a result,wedid not changethearchitecture.

Design

Jabais built up of several componentswhich provide different functionality and
we decidedto implementthechangesby modifying theexisting componentsand
addinganew.

TheJabber componentis responsiblefor convertingXML messagesinto ob-
ject representationfor further useby the other components.As changesto the
messageprotocol was necessary, this componenthad to be changed. Two new
namespacesareusedfor <iq/> messagescontainingdevice dependentcontact
listsanduserpreferences.Thisrequiredtheadditionof two new classesandin turn
changesin theexisting classwherenamespacesarehandled.Theextendedaware-
nessinformation is carriedwithin the <presence/> messages.Consequently
thecorrespondingclassin Jabber waschanged.

The Process componentis usedfor processingmessagesafter they have
beenbuilt up by the Jabber component.Changesto this componentconsisted
of addingthreenew classes– onefor processingeachof thethreetop-level Jabber
messagesandsomechangesin oneof theexisting classes.Thenew classfor pro-
cessing<iq/> messageswasusedin parallelwith theexisting,with the�rst being
responsiblefor handlingmessagesunderthetwo new namespaces.Theothertwo
classesreplacedfunctionalitywhich in Jabawasdoneby theCore component.

The UserHomecomponentis the interfaceto persistentdatastoredby Jaba.
With the additionalstoragerequirementsof SIGN, this componentwaschanged.
Insteadof isolatingthechangesin a new class,methodsfor storingandretrieving
datawasaddedto theexistingJabaclass.

Table8.4summarizesthenumberof changesmadeto theJabacomponents.
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Table8.4: Changesto Jabacomponents

Component Modi�ed
classes

Newclasses

Jabber 2 2

Process 1 3

Core 1 0

Users 1 0
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RelatedWork
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9.1 Similar efforts and relatedwork

Muchresearchandwork hasbeendoneto maketoolsor systemssupportingcollab-
orative work, providing messagingandawarenessinformation. This hasresulted
in anumberof commercialandresearchsystems.In theresentyears,with thepro-
liferationof powerful mobiledevicesandbetternetworks,someof theefforts also
includedsupportfor useranddevice mobility.

In this chapterwe presentwork relatedto theSIGN prototype.Amongmany
systemsandtoolswehaveselectedsomeefforts thataddressthesameproblemsas
we have,althoughtheremightbedifferencesin thecomplexity, sizeandfunction-
ality of thedifferentsystems.Wewill comparetheefforts to ourwork ontheareas
listedin table9.1.

Table9.1: Areasto compare

Ar ea Description
IM support Supportfor basicIM features

Mobility Support for different serviceaccessmethodsand
devices

Awareness Typesof awarenessinformationavailable

Personalization Possibilityto adapttheserviceto userneeds

Technologies Technologiesused

Messageprotocol Open,standard,proprietaryor closed

Systemarchitecture Architectureandmiddleware

Eachof theefforts thatwill bediscussedis listed in table9.1 togetherwith a
shortsummary.

Table9.2: Comparablework

Effort Domain Project type
MOTION Platformfor providing servicesto build col-

laborative applications
Research

CAMP Modular mobile Internetportal with context
awarenessfeatures

Research

PRAVATA Systemproviding awarenesssupportfor mo-
bile users

Research

ConNexus System that integrates awareness,IM and
othercommunicationchannels

Research
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9.2 MOTION

The MOTION project [15], MObile Teamwork Infrastructurefor Organizations
Networking startedin February2000andhasa durationof 30 months,makingit
at thetimeof writing nearcompletion.

The focus is on supportingcollaborationand distributed working methods.
MOTION is a tool providing workers with the ability to locateartefacts,docu-
mentsandexpertsthroughdistributedsearches,subscriptionsto informationand
noti�cations,messagingandmobileinformationsharingandaccess.

Figure9.1: Overview of theMOTION Architecture

MOTION is a platform for providing servicesto build collaborative applica-
tions. It providesa basicsetof servicesandanAPI suchthat thesebasicservices
can be customizedor extendedto meetspeci�c organisationneeds. The basic
componentsareusermanagementandaccesscontrol,messaging,publishandsub-
scribecomponent,repository, artefactmanageranddistributedsearchcomponent.
An overview of theMOTION architectureandits basicservicesis depictedin �g-
ure9.11.

Herewe will mainly discussthe messagingcomponentof MOTION. This is
oneof thecomponentsdepictedin �gure 9.1andadetailedview of thiscomponent
is shown in �gure 9.22.

Themessagingserviceis usedbothfor deliveringmessagesbasedonsubscrip-
tion andfor communicationbetweenusers.Messagesbasedon subscriptioncan
bereceived,for example,whennew documentsontopicstheusersubscribesto are
enteredin thesystem.Messagescantherebybeof thefollowing types,System-to-
UserandSystem-to-Community(mainlybasedonsubscription),User-to-Userand
User-to-Community(similar to mailinglists). In thiswayMOTION supportsbasic
IM featuresverysimilar to theSIGNprototype.

In MOTION thePresentationLayerprovidestheuserinterfaceto theservices

1Thefigure is takenfrom [15]
2Thefigure is takenfrom [15]
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andarebuilt using the TWS API. In the SIGN prototypethe presentationlayer
correspondsto thedifferentclientscurrentlyavailableonmobilephones,PDAs and
desktopPCs.MOTION providesaccessto theservicesthroughthesamedevicesas
theSIGN prototype.It is describedthata typical con�gurationof MOTION hasa
numberof userinterfacesfor differentdevicessuchasdesktopcomputers,laptops,
PDAs, Web browsersandWAP. In the implementedprototypea native Java user
interfaceandanexperimentallightweightJavaPDA interfaceis available,although
it is notspeci�edif theTWSAPI canbeusedto build clientsonall mobiledevices.

TheMOTION front-endcomponentis the interfaceto theMOTION messag-
ing component.It providessimpleprimitivesfor sendingmessages.Thesemes-
sages,asin theSIGNprototype,aretransformedto XML eventsthatarepublished
throughthepublish/subscribecomponent.

Thereis no descriptionof thecurrentuserinterfacesandnothingis described
abouthow contactsarehandledandwhatawarenessinformationis availableabout
thesecontacts.However, by settingpreferences,a usercandecidehow messages
addressedto hershouldbedelivered. In this way MOTION providessomeof the
samefunctionalityastheSIGNprototyperegardingpersonalizationallowing auser
to setpreferences.

As shown in �gure 9.2, MOTION categorisesmessagesbasedon delivery
mechanismand distinguishesbetweenSMTP, SMS, WAP SI and desktopmes-
sages.Theappropriategateway receivesthemessage,transformsit to thespeci�c
protocolandforwardsit to theuser. This is similar to theSIGN prototype,which
alsoprovides interfacesto SMS andSMTP. To further supportmobility in MO-
TION, a WAP gateway is provided to supportaccessby WAP enableddevices.
TheSIGNprototypedoesnotsupportWAP, but wehave insteadchosento provide
clientsdevelopedin J2MEandPersonalJava to supportPDAs andmobilephones.
Thismakesit possibleto maintainacertainconsistency in theuserinterfaceacross
platforms. This also reducesthe numberof protocolsthat the systemsneedsto
handleandcanreducetime andcomplexity whenimplementingchangesor new
features.

Figure9.2: TheMOTION MessagingArchitecture
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MOTION is a framework for building applications,whereasthe SIGN pro-
totypeis focusedtowardsinstantmessaging.Nevertheless,comparingthe archi-
tectureof the two systemstherearesimilarities. The functionality in MOTION
is separatedin to componentsmore than is the casefor Jabaimplementationof
Jabber. The functionality provided by Jabbercanbe comparedto the Messaging
componentandPublish/Subscribecomponentin MOTION. Jabberalsoprovides
accesscontrol functionality, werein MOTION this is doneby DUMAS. Between
thesecomponentsXML is usedasthedataformat,whichalsois thecasein Jabber.

Thepresentationlayerin theSIGNprototypeis thedifferentclients.This layer
is only coupledto theserver throughtheXML messageprotocol.Thusany device
ableto interpretXML canfunctionasaSIGNclient. In MOTION thepresentation
layer is more tightly coupledto the other layersof the systemthroughthe use
of speci�c MOTION libraries. WhereasSIGN is a client - server architecture,
MOTION canalsobeapeer-to-peerarchitecturesincesomeof theclientscanhost
services.

9.3 CAMP

CAMP [18] is a conceptfor a modularmobile Internetportalenhancedwith con-
text awarenessfeatures.Thegoalis to make Internetservicesmoreindependentof
differentdevices,accessnetwork technologiesandserviceproviders. In addition,
ensuringthatservicesaredeliveredin waysthatbestbene�t theuserneedsandsat-
isfying userswith smalldevicesandlimited input capabilities.CAMP comprises:

• A framework for hostingservices

• A middlewarefor authenticatingusers,managingandaccessingcontext in-
formation

• An adaptationprocessthatallows variousadaptationstepsbasedon context
information.

SinceCAMP is a framework for hostingservicesit doesnot directly offer IM
functionality. IM couldbeoneof theservicesbuilt uponthe framework. As net-
work servicesGSM SMS,WAP andWEB arementioned,but client development
is not thoroughlydiscussed.

CAMP is heavily focusedon thecontext of theusers.Theinclusionof context
awarenessmakesit possibleto provide userswith accessto a variety of services
thatareautomaticallyadaptedto thesenseduser'scontext. In CAMP thefollowing
is statedconcerningcontext awareness:”The environmentis modelledasa multi-
dimensionalcontext space,by taking into accountany factorthatmight in�uence
notonly presentationaspects,but alsothebusinesslogic itself of any user- service
relationship.” SinceCAMP is an architectureanda framework for providing ser-
vices,no speci�c modelfor this multidimensionalcontext spaceis provided. For
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theSIGN prototypewe have developedthedimensionsof theenvironmentfor an
instantmessaginguser. This modelwaspresentedin chapter3.

Figure9.3: TheCAMP adaptationmechanism

In CAMP actionscanbe triggeredby comparingwherethe usersare in this
dimensionagainstpreferencessetin a userpro�le. Adaptationof servicesto de-
vice andusercontext is discussedin CAMP but with themainfocuson theserver
sideof the system.This adaptationmechanismis presentedin �gure 9.33 andis
comparableto the SIGN prototype. The userinteractswith the systeminvoking
a service.The resultis adaptedaccordingto preferences,device capabilitiesand
othercontext information. This adaptationmechanismis similar to the handling
of datain theSIGN prototypeweretheXML datais adaptedandsentto theusers
basedon deviceanduserpreferences.

Internally, thesystemhandlesinformationin a terminalandnetwork agnostic
way whereXML is used.FurthermoreXSLT is usedfor transformationof XML
documentsin combinationwith addingor removing informationbasedon device
capabilities.XML is themessageformatusedin theSIGNprototype.

CAMP is built uponan underlyingobjectorientedcomponentbasedMobile
MultimediaArchitecture(M3A). This architecturewasbuilt for targetingmobile
computing,enablingcontext awarenessinformationandsupportingdeviceadapta-
tion. M3A is basedon the experiencesfrom the MASE architecture(Mobile In-
formationSupportEnvironment)from theATCS/ISTOn-The-Move project[16].
The component-basedarchitectureis similar to the Jabberreferencearchitecture
describinga framework for routing XML messages.However CAMP is more
componentbasedandcomprisesmorefunctionalitythanour SIGN prototype.As
CAMP is acomprehensive framework for offeringservicesover theInternetto dif-
ferenttypesof devicesusingcontext awarenessto provide terminaladaptation,the
SIGNprototypeis oneservicethatcan�t well in thegeneralframework of CAMP.

3The®gureis takenfrom [18]
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9.4 The PRAVATA prototype

ThePRAVATA prototype[11] is anexampleimplementationof aconceptfor ubiq-
uitousawarenessandcontext speci�c support.Theprototypeis developedin the
context of computer-supportedcooperative work, where individuals who are at
differentplacesneedto cooperate.The motivation is that it is often dif�cult to
spontaneouslyreachthe personsthat areneededat a currenttime. In contrastto
theSIGNprototypePRAVATA doesnotsupportmessaging,only awareness.

The PRAVATA prototypeusesan awarenessinformationenvironmentcalled
NESSIEto supportawareness.In NESSIEsensorsareassociatedwith actorsor
otherobjectsandcaptureeventsrelatedto them. Eventsarethengeneratedand
sentto the NESSIEserver that storestheseevents. Indicatorsare then usedto
presenttheseeventsto otherusers.A rangeof indicatorsor interfacesareavailable
in NESSIE.Examplesarepop-upwindows for computers,ticker tapes,3D graph-
ical presentationetc. However, all thesearefor stationarydevicesandPRAVATA
extendsthis presentationto mobiledevices. ThePRAVATA Client realisesthein-
terfacefor mobiledevicesby theuseof WAP andWML andenablesremoteaccess
from any deviceequippedwith aWAP browser.

However, theuserhastomakeaquerytogetnew information,sinceinformation-
pushis not supported.Only supportingWAP limits theability to make functional
userinterfacesespeciallyon morepowerful devicessuchasPDAs andnot sup-
porting pushmakes the servicecumbersometo use. In the SIGN prototypethe
differentclientapplicationsactassensorsandindicators.Mobility is supportedby
providing Java clientsfor mobiledeviceswith pushsupport.

The PRAVATA prototypeaddressessomeof the sameproblemsasthe SIGN
prototypeconcerningawarenessinformationandmobility. It is distinguishedbe-
tween3 typesof awareness;presenceawareness,availability awarenessandtask
awareness.Moredetaileddescriptionof whateachof theseawarenesstypesshould
includeis notdescribed,but in theprototypeexamplesof whatthesecanbearede-
scribedthoughvery limited.

In addition,theconceptof awarenesscontexts aredescribedasa tool to struc-
tureandprovidetheinformationthatis mostrelevantfor acertainsituation.Aware-
nessinformationis structuredandpre-selectedin differentcontexts speciallycon-
structedfor a givensituation.Especiallyfor mobileusersit is importantto easily
receive theawarenessinformationandonly informationthatis relevant to thecur-
rent situationor context the useris in. Awarenessinformationis very similar to
thatprovidedby theSIGNprototype.

In theSIGNprototypeinformationconcerningdeviceiscapturedautomatically
without interactionfrom theuser. Focusis on makingthesystemeasyto useon
cumbersomemobiledevicesandinformationisautomaticallypushedtouserswhen
the stateof a contactchanges.Thereis no mentionof the userbeingableto set
preferencesin thePRAVATA prototypespecifyingwhatinformationthatshouldbe
received.
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Figure9.4 4 show the PRAVATA softwarearchitecturewhereNESSIEis de-
picted.

Figure9.4: ThePRAVATA architecture

Thearchitectureof thePRAVATA prototypeis similar to theSIGN prototype
in many ways. PRAVATA usesNESSIEto supportawarenessand interfacesto
stationarydevices.ThePRAVATA CommunicationLayertranslatesthedatafrom
NESSIEformat to WML andvice versafor mobility support.It is not mentioned
whatprotocolor dataformatthatis usedin NESSIE.

In thesameway asNESSIE,Jabberhandlesawarenessinformationby receiv-
ing awarenessevents(e.g.XML messages)andnotifying otherusers.In theSIGN
prototypethesensorsarethedifferentclientscapturinginformationsetby theuser
anddependenton device. In additiontheclientsarealsotheindicatorspresenting
informationto theusers.

9.5 ConNexusand Awarenex

ConNexusandAwarenex [30] is aneffort to integrateawarenessinformation,in-
stantmessagingandothercommunicationchannelsfacilitating peopleto contact
eachother. ConNexus offers this functionality in an interfacefor desktopPCs.
Awarenex extendsthis functionalityto mobiledevices.

ConNexus/Awarenex providesbasicIM functionalitysimilar to theSIGNpro-
totype. In additionto providing awarenessinformationthrougha contactlist and
supportingIM chat,theinterfaceprovidesacontacttoolbarenablingrelevantcom-
municationresources.In this way userscanswitch to communicationchannels
suchasphone,e-mail etc. by clinking on a button. Figure9.5 depictsa screen
shotof thecontactlist, awarenessinformationandthecommunicationtoolbar. In

4The®gureis takenfrom [11]
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Figure9.5: ConNexusscreenshot

addition to the desktopinterfaceinterfacesfor RIM 5 andPalm clientsarepro-
vided to supportmobility. Theseclients are written in C++. In this way Con-
Nexus/Awarenex supportmobility thesameway astheSIGN prototype- by pro-
viding clientapplications.

ConNexus/Awarenex handlesawarenessconceptuallydifferentthanin theSIGN
prototypein thata useris providedwith muchinformationandhasto deducethe
bestway to contactanotheruser. The systemprovidestheuserwith information
aboutthe local for whereotherusershave beenmostrecentlyandany communi-
cationthey might beengagedin. If a useris active on thedesktopcomputer, it is
displayedthattheuseris in theof�ce. By selectingoneuser, a list of all thelocals
availableis displayed,including if theuseris currentlyactive in the local or how
long it hasbeenidle. For eachusertherewill beseveralsuchlocalswhereof�ce,
homeandmobileareexamples.This is similar to theSIGN prototypehandlingof
multipleactive clientsor resources.

Basedon local information, the usermust choosehow to make contact. In
ConNexus/Awarenex therearelittle informationprovidedabouttheavailability of
theuser. This is in contrastto theSIGN prototypethatprovidesawarenessinfor-
mationabouttheavailability or presenceof auser. In additionthecontrolof how a
usercanbereachedis pushedtowardstherecipient.Basedonuserpreferencesand
awarenessthesystemroutescommunicationto thedesiredcommunicationchannel
of therecipientandnot thesender.

TheConNexus/Awarenex componentsaresimilar to theSIGN prototype.Fig-
ure9.66 shows themaincomponents.Thedesktopandmobiledevice clientscon-

5Researchin Motion(RIM) Blackberrydevices
6The®gureis takenfrom [30]
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Figure9.6: TheAwarenex components

nectto theAwarenex server. This server communicateswith theclientsandredi-
rectmessagesandeventsto appropriateclients.In thiswayAwarenex is similar to
theJabberserver. Therearetwo additionalserver-sidecomponentsto enablethe
servicefor wirelessdevices, the Server Proxy andMobitex Transcoder. It is not
speci�edin detailwhatthesecomponentsdo. Awarenex alsoprovidesaninterface
to thetelephoneservicethroughtheDialerServer. In thiswayit is possibleto place
callsbetweenAwarenex users.Theserver componentsarewritten in Java.

Thecommunicationis doneby theuseof anASCII messageprotocol. In the
SIGNprototypeXML is usedto facilitateeasymanipulationof dataandconversion
to othermessageprotocols.
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10.1 Conclusion

We claim that in orderto make IM systemsmobile,merelyproviding clientsfor
wirelessdevices is not suf�cient. The SIGN prototypeis a realizationof an IM
systemsupportingmobility, whereJabberis usedto provide the basicIM func-
tionality. Somefunctionality is extendedandnew functionality found important
to supportmobility is introducedinto thesystem.We have developedclientsfor
mobilephones,PDAs anddesktopPCs.

Extending existing IM functionality

An importantextensionof basicIM functionalityis theimplementationof extended
awarenessinformation. The availableawarenessinformationin existing IM sys-
temsdoesnot provide userswith suf�cient informationaboutthecontactsto infer
their capabilityor willingnessto communicate.

The SIGN prototypestructuresthe awarenessinformation along threeaxes.
Thesearedevice,presenceandlocation/context. Valueson thethreedifferentaxes
canbesetindependentlyof eachother. Device is an importantextensionbecause
it representsinformationabouta user's ability to communicatewith others.

Context/locationis addedto capturethatuserscanbein differentenvironments
andsettings,whichaffect theuser's ability andwillingnessto communicate.Con-
text or locationinformationwill howevernotbetruly valuablebeforetheinforma-
tioncanbededucedautomaticallyfrom systemssuchasGPS,calendarsordifferent
typesof sensors.

New functionality intr oduced

An importantconceptintroducedin theSIGN prototypeis that it is highly con�g-
urableby theuser. In contrastto existingIM systemsSIGNpushescontroltowards
the recipientratherthanthe sender. SIGN providesthe userwith meansto con-
trol how he canbe reached.The usercanset �ltering rules for controlling how
incomingmessagesshallbe treatedbasedon differentcriteriasuchaswhich type
of deviceheis connectedwith.

For IM systemssupportingmobility, we believe it is importantto provide dif-
ferentiationof functionalitydependentof device. This is dueto thehighly different
device capabilitiesandcommunicationnetworksused.Theclient applicationsfor
thin wirelessdevices shouldbe kept simple and the amountof information ex-
changedover limited wirelessnetworksshouldbekeptsmall. In theSIGN proto-
typethedesktopclient functionsasafully featuredIM clientandastheinterfaceto
settingpreferences.Themobilephoneclient,on theotherhand,only providesthe
basicIM functionality suchasmessagingandawareness.To reduceinformation
exchangedthecontactlist canbesetindependentlyfor eachdevice.
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Wirelessclient development

TheSIGN prototypeprovidesthreedifferentclient applications.Two for wireless
devices, namelymobile phonesand PDAs. One client is available for desktop
PCs.SIGN demonstratesthat IM canbeextendedto mobiledevice usedin every
day life. Theuseof Java, J2MEandPersonalJava, shows thatclientsfor wireless
devices can be provided using the sametechnology. This limits the numberof
technologiesthat a userneedsto know of andusefor wirelessaccessto IM. In
additionit providesconsistency in the userinterfaceacrossdifferentdevicesand
easesthedevelopmenteffort.

ChangingJaba architecture and design

Oneof our researchquestionsrelatedto what changeswerenecessaryto extend
the Jabberarchitectureanddesignto supportmobility. Our optionson architec-
tural changeswasaffectedby thedecisionto usetheJabaimplementationof Jab-
ber, a decisionwhich wasin�uenced by factorssuchasJava beingthe preferred
programminglanguageanduseof thearchitectureasa casestudyin thesoftware
architecturecourseSIF8056.

Having decidedon Jaba,we madethedecisionnot to make any fundamental
changesto thearchitecture, insteadincorporatingchangesto supportmobility by
altering the design. This involved extendingsomeof the existing Jabacompo-
nents,moving somefunctionalitybetweencomponentsandtheadditionof a new
component.

This violatedour goal of isolatingchangesandavoiding duplicationof func-
tionality, howeverwebelieve thework effort wasreducedcomparedto amorefun-
damentalarchitecturalchange.A downsideof ourchosenapproachis thatadapting
thesystemto new Jabaversionswill requiremorework.

In our opinionJabais currentlyquite immature. It is not fully in compliance
with theJabberstandardandlackstheability to communicatewith otherIM system
astheJabbertransportsarenot implemented.Until Jabais furtherdeveloped,we
concludethatjabberd is thepreferredchoice.

XML and wir elessclients

With regardsto whetheror notXML is asuitablemessageformatfor thin, wireless
devices,ourexperiencewith XML in SIGNsuggeststhatXML worksverywell, at
leastfor usein anIM system.Dueto thelimited messagesize,thelow frequency
of messagesandtherelatively simplestructureof theJabberXML messages,the
processof parsingthemessagesdid not interferewith regularuseof theclients.

We usedthekNanoXMLparserfor thewirelessclients.This is a DOM parser
whichbuildsanXML treein memoryfor eachmessage.Dueto thelimitedmemory
budgetof thewirelessdevices,usingaSAX parser, whichis lessmemoryintensive,
mayyield betterperformance.
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TheXML element–andattributenamesusedin Jabberfavourshumanreadabil-
ity ratherthanbandwidthef�ciency. Togetherwith theinherentoverheadin XML
messages,this is adrawbackin low-bandwidthnetworksandpacket-switchednet-
workswhereuserspayfor theamountof datatransferred.

Extending the Jabber protocol

Thethreebuildingblocksof theJabbermessageprotocolare<message/> ,<pres-
ence/> and<iq/> . In this thesiswe wantedto �nd out if themessageprotocol
couldbeextendedto supportmobility.

In SIGN thenecessaryextensionsincludedinformationaboutdevice andcon-
text/locationfor the wirelessclientsandtheability to setthevariouspreferences
whichwereintroducedto supportmobility.

This requiredno changesto the<message/> element.The<presence/>
elementwasextendedto includea subelementfor carryingdevice information,
whereascontext/location informationwas conveyed within the existing sub ele-
ments.As theJabbermessageprotocolmakesuseof XML namespacesto allow
�e xible extensionsof the <iq/> message,the remaininginformationwascon-
tainedin <iq/> messagesundertwo new namespaces.

Changingthe messageprotocolin itself waseasy, but it requiredchangeson
theserver.

10.2 Further work

Thissectionpresentssomepossibleareasfor furtherwork on theSIGNprototype.

Awareness

Little wasdonein SIGN with regardsto awarenessof context andlocationother
thanenablingtheusersto setandview this information.Furtherwork onautomat-
ing theextractionof thisinformationis requiredin orderto makethesystemuseful.
If the useris responsiblefor providing both presenceand context/locationinfor-
mation,it will becomea burdenon theusersto constantlyupdatetheinformation.
Neglectingof this taskwill leadto discrepancy betweentheactualstateof a user
andthestaterepresentedin thesystem.

By connectingSIGNtovarioussystems,suchasGPS,calendarandsensors,the
systemcanbedevelopedto extractbothpresenceandcontext/locationinformation.

Usability study/experiment

In this thesiswe have madetheclaim that in orderto make IM usefulin a mobile
environment,it is not suf�cient simply to provide IM clientsfor wirelessdevices.
We thushaveextendedsomeexisting IM conceptsandintroducednew functional-
ity.
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In orderto establishif ourclaim is legitimateor if ourproposedsolutionspro-
vide userswith theright tools for ef�cient communication,furtherstudiesarere-
quired. This could consistof formal experiments,casestudiesor usersurveys,
wherea populationof usersmake useof thesystemfor someperiodof time. This
could provide feedbackon the existing functionality andsuggestionsfor further
improvement.

Jabaand jabberd

As we statedin the previous sectionJabais, at leastfor the moment,lacking in
termsof functionalityandmaturitycomparedto jabberd. Wethereforeregardtran-
sition to jabberd asa necessityin theprocessof convertingSIGN from its current
statusasaprototypeto asystemin production.

SIGN clients

Theclientapplicationsin SIGNareimplementedusingdifferentJavatechnologies,
with J2ME,PersonalJava andJ2SEusedfor mobilephone,PDA anddesktopPC
clients,respectively. Althoughtheclientssharethesamedesignfor implementing
theJabbermessageprotocol,we did not implementa genericcomponentfor this
purpose.

By implementingthis component,compatiblewith all the differentJava ver-
sion, maintainingandextendingthe clientsbecomesan easiertask. Furtheron,
developingSIGNclientsfor emerging,Java-enableddeviceswill bereducedto ap-
plying thiscomponentandimplementingauser-interfacewhichcanbecustomized
to thenew device.

Inter nal, corporate messaging

Over the lastyears,thebusinesscommunityhasadoptedinstantmessagingto fa-
cilitatecollaborationbetweenemployees,andthetrendseemsto beincreasing[5].
Using the publicly availableIM systemsintroducesprivacy andsecurityrisks as
messagesaresentover a public network without encryption.Furtheron, they do
notprovide morethanbasicmessagingandpresencefunctionality, whichmaynot
besuf�cient to promotecollaborationin itself.

By settingupSIGNfor useon internalnetworks,companiescanenforcesecu-
rity policies.Securityis alsooneof thefocusareasfor thejabberd project.Chapter
9 showed thata lot of researchhasbeendoneon systemsfor collaborative work,
andfurtherwork on extendingSIGN with functionalityfor this purposecanmake
SIGNagoodalternative for internalmessagingsystemsasthebasicframework for
extendedawarenessin place.
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A.1 Functional requirements

The functional requirementsare numberedand labelledaccordingto table A.1.
RequirementslabelledFC are requirementswhich shall be implementedfor all
versionsof theclient applications.Requirementswith theFCD pre�x concernthe
desktopapplicationonly, whereasrequirementslabelledFCW arefor thewireless
device applications.

Requirementsto theserverarelabelledFS.As theJabaserveralreadycontains
mostof thebasicinstantmessagingfunctionality, therequirementslistedhereare
only thosewhicharespeci�c to theSIGNprototype.

TableA.1: Requirementslabelling

Application Label
Client (all versions) FCn

Desktopclient FCDn

Wirelessclient FCWn

Server FSn

A.1.1 Client

Therequirementspresentedin this sectionappliesto all versionsof theclient ap-
plications.

General IM functionality

The following requirementsconcernsthe basicIM functionality which shall be
availablein theclientapplications.

FC 1 - Log on
The usermustenterthe addressof the server to log on to andmusthave
createdan accounton this server beforehand(seeFCD1). The usermust
entertheuseridenti�cation (jid) andpassword. A priority mayoptionallybe
provided.

FC 2 - Log off
Theusershallbeableto log off thesystem.

FC 3 - Sendmessage
The usershall be ableto senda messageto usersin the contactlist. Only
chat-stylemessagesshall be supported,i.e. messagesthat have a body but
no subject�eld. Themaximumlengthof a messageshallbe500characters,
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however limitationsmayexist on somedevices,which will enforcea lower
maximummessagelength.

FC 4 - Readmessage
Theusershallbeableto readincomingmessagesandshall receive a noti�-
cationwhena new messagehasarrived.

FC 5 - Show availableusers
Theusershallbeableto choosewhetherhewantsall contactsdisplayedin
thecontactlist or only theavailablecontacts.

FC 6 - Block messages
Theusershallbeableto settheoptionto block messagesfrom usersnot in
thecontactlist. The�ltering shallbedoneon theserver.

Awarenessrequirements

Thefollowing requirementsspecifyhow theclientapplicationsshallhandleaware-
ness.

FC 7 - Setpresence
Theusershallbeableto setthepresencestateby selectingoneof thevalues
availablefor eachversionof theclient application.TableA.2 shows which
statesareavailablefor the threedifferentclient applications.The selected
presencestateshallbesentto theserver.

TableA.2: Presencestates

Desktop
PC

PDA Mobile
phone

Online X X X

Freefor chat X X X

Do notdisturb X X X

Away X X

Extendedaway X

FC 8 - Show/hide presence
Theusershallbeableto show or hidehispresence.Show shallbethedefault
value. In the �rst case,changesin thepresencestateshall continuouslybe
sentto theserver. In the lattercase,anunavailablepresencemessageshall
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besentto theserver. Theuserwill thenappearto beof�ine to otherusers,
but shallcontinueto receive bothmessagesandawarenessinformationfrom
thecontacts.

FC 9 - Display presence
The presenceof the contactsshall be displayedin the contactlist. When
presencechangesare received by the application,the changesshall be re-
�ected on thescreen.

FC 10 - Display device
Theusershallbeableto view thedevice informationsetby thecontacts.If
no device informationis availablefor the contactit shall be interpretedas
if he is usinga desktopPC.Separaterepresentationsshall be availablefor
usersconnectedwith amobilephoneandusersconnectedwith aPDA.

FC 11 - Setcontext/location
Theusershallbeableto setthecontext/locationin whichheis usingthesys-
tem. This shallbedoneby allowing theuserto write textual representation
of thecontext/location. Themaximumlengthshallbe15 characters.When
entered,theinformationshallbesentto theserver.

FC 12 - Display context/location
The usershall be ableto view context/locationinformationsetby thecon-
tacts.

A.1.2 Desktopclient

RequirementsFC1 – FC12 apply to the threedifferent client applications. The
requirementspresentedin thissectionapplyto thedesktopapplicationonly.

FCD 1 - Createaccount
Usermustcreateanaccountbeforethey canstartusingthesystem.Theuser
mustenterthe addressof the server on which the accountshall be created
andentera usernameandpassword. If theusernameis not uniquefor that
server, theusershallbepromptedto enteradifferentusername.

FCD 2 - Setpersonaldetails
The usershall be ableto provide personaldetailswhich canbe viewed by
otherusers.The following detailscanbe set: name,nickname,e-mail ad-
dressandphonenumber.

FCD 3 - View contactdetails
Theusershallbeableto view thepersonaldetailsof usersin thecontactlist.

FCD 4 - Authorize subscription
Theusermayrequireto authorizeotherusersbeforethey canaddtheuserto
their contactlistsandsubscribeto awarenessinformation.
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FCD 5 - Add contact
The usershall be able to add a contactto the contactlist by enteringthe
contact's jid andoptionallya nicknameto beshown in thecontactlist. The
applicationmustthensendasubscriptionrequestto thecontact.

Contactlists may be speci�c for eachdevice, andif the contactallows the
subscription,theusershallbeableto choosewhich contactlists thecontact
shallbeaddedto.

FCD 6 - Remove contact
A usermayremoveacontact.Thecontactshallberemovedfrom all contact
lists,andanun-subscriptionmessageshallbesentto theserver.

FCD 7 - Edit contact lists
The usershall be ableto edit the contactlists for all the devicesusingthe
desktopapplication.For eachcontacttheuserhasadded,heshallbeableto
chooseif thatcontactshallbeincludedin thecontactlist sentto eachdevice
category. Changesin thecontactlists areeffectuatedthenext time theuser
logson from eachversionof theclientapplication.

FCD 8 - Block messages
Theusershallbe given theoption to block messagesfrom usersnot in the
contactlist. This shall be doneon a per device basis,for instanceall mes-
sagesareacceptedby thedesktopapplication,but only messagesfrom con-
tactson themobiledevices.Theblockingshallbedoneon theserver.

FCD 9 - Setmaximum messagelength
Theusershallbeableto specifyamaximumlengthfor messagessentto the
mobile client. Messagesexceedingthe speci�ed shall be truncatedon the
server.

FCD 10 - Setforwarding
The usershall be ableto set the option to forward messagesto SMS or e-
mail. When set, the usermustenterthe phonenumberand/orthe e-mail
address.Theforwardingshallbedonebasedon thefollowing criteriasetby
theuser:

Forwardif not connectedwith any client

Forwardall messages

Theusershallbeableto putrestrictionsonthemessagesthataresentto themobile
devices, however this can only be donefrom the desktopclient. If the user is
connectedonly with amobiledeviceclient, �ltered messagesaretreatedasof�ine
messagesandsentwhentheuserconnectswith adesktopclient.
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A.1.3 Wir elessclients

Thefollowing requirementsarespeci�c for theJ2MEandPersonalJava client ap-
plications.

FCW 1 - Device type
Thewirelessdevice client applicationshallberesponsiblefor notifying the
serverof whattypeof deviceit is runningon. Thisshallbedoneimmediately
aftera successfullogon,unlesstheuserhaschosennot to show thedevice
type(seeFC2).ThePDA applicationshallusethevalue'pda' andthemobile
phoneapplicationshallusethevalue'phone'.

FCW 2 - Show/hide device
The usershall be ableto show or hide the device with which device he is
connected.The �rst caseis thedefault value. In the latter casea presence
messagewith nodevice informationshallbesentto theserver.

FCW 3 - Setauto reply message
Theusershallbeableto specifya messagethatwill bestoredon theserver
andsentasanautomaticreply whennew messagesarereceived. For exam-
ple: “I' ve readyourmessage.I' ll getbackto you in a few minutes”.

FCW 4 - Setforwarding
Theusercansettheoptionto forward incomingmessagesto SMSto a pre-
de�ned mobilephonenumber.

FCW 5 - Automatic presencechange
If the useracceptsa phonecall, the presenceshall automaticallybe set to
busy.

A.1.4 Server

FS 1 - Createaccount
A usernameandpassword mustbeprovidedby theuserin orderto createa
new account.If theusernamealreadyexists,theaccountshallnotbecreated
and the usershall be noti�ed of this. The new userinformationshall be
storedin thedatabase.

FS 2 - Log on
Duringa logonattemptthefollowing informationmustbereceivedfrom the
user:

• Usernameor JabberID

• Password

• Devicecategory
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If the usernameandpassword arevalid, the device dependentcontactlist
shallbesentto theuseralongwith awarenessinformationabouttheusersin
thelist.

FS3 - Authentication
Authenticationshall be performedbasedon the usernameand password
providedduringlog on.

FS4 - Contactslist storage
Contactlistsshallbestoredontheserverandsentto theclientsubsequentto
log on.

FS5 - Devicedependentcontact lists
The usermay have separatecontactlists for the differentdevices. On the
server oneglobal contactlist shall be storedin additionto onecontactlist
perdevice. Thegloballist will containall theuser'scontactsandthecontacts
in thedifferentdevicedependentlistswill comefrom this list.

FS6 - Processmessage
The server shall receive messagesfrom theusersandroutethemto the re-
cipient(s).A messageshallbeprocessedaccordingto preferencessetby the
users.

FS7 - Processpreferences
Theclient cansetthepreferencesspeci�edin tableA.3.

TableA.3: Preferences

Preference Description
Maximummessagesize This preferencecanbe setfor wirelessdevicesand

seta limit for maximumsizeof a messagessentto
theseclients.

Block messages If this preferencesis setmessagesfrom otherusers
thanlistedin thecontactlist areblocked.

Forwardto e-mail Preferencesetto enableforwardingof messagesto
ane-mailaddress.

Forwardto SMS Preferenceset to enableforwardingof messagesa
mobilephoneasSMS.

Thepreferencesshallbestoredin thedatabase.

FS8 - Message�ltering
Messagescanbe�ltered on theserver accordingto userpreferences.Filter-
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ing is donebasedon the ruleslisted in tableA.4. Following the tableis a
furtherdescriptionof therules.

TableA.4: Filter rules

Filter rules Description
Messagesize Thesizeof amessageexceedsacertainlimit

Block messages Only messagesfrom theusersin thecurrentcontact
list is sentto theclient

Messagesize
If the messagesizepreferenceis setand a messageexceedsthe limit the
following actionsshallbeperformed.

• Reducemessageto thespeci�edsize

• Sendreducedmessage

• Sendcompletemessageto desktop

Block messages
If thesenderis not in thecontactlist andthis preferenceis setthefollowing
actionsshallbeperformed.

• Checkotherdesktopcontactlists

• If found,sendto desktop

• If not found,discardmessage

FS 9 - Auto reply
If the userhasset the preferencefor auto-replymessagethe server shall
automaticallysendthereplymessageto thesenderof themessage.

FS 10 - E-mail messageforwarding
The server shall be capableof forwardingmessagesto an e-mail account.
Basedon preferencessetby the usermessagescanbe sentto a prede�ned
e-mailaddressstoredon theserver. Theserver shallprovide aninterfaceto
ane-mailgateway.

FS 11 - SMS messageforwarding
Theserver shallbecapableof forwardingmessagesto SMS.Basedon pref-
erencessetby theusermessagescanbesentto a prede�nedmobile phone
numberstoredontheserver. Theservershallprovideaninterfaceto anSMS
gateway.

FS 12 - Processawarenessevents
Awarenesseventsreceivedfrom theusersshallberoutedto otherusers.Only
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userswho subscribeto awarenessinformationfrom thesendershall receive
the information. Awarenessmessagesshall be routedaccordingto prefer-
encessetby therecipient.

FS13 - Preferencesstored on the server
Preferencesfor eachusershallbestoredon theserver.

FS14 - Devicedependentpreferences
Preferencescan be set up independentlyfor eachdevice category. These
shallbestoredon theserver andduringmessageprocessingand�ltering the
preferencesusedshallbeaccordingto thecurrentlyactive device.

FS15 - Of�ine messages
A messagedestinedfor auserwhichis notcurrentlyonlineor hasnotsetany
forwardingrules,shall be storedin thedatabase.The of�ine messagesare
sentto theuserthenext time helogson to thesystem,andarethensubject
to thesame�ltering rulesasonlinemessages.

FS16 - Multiple active clients
A usershallbeallowedto keepseveralclientsactive simultaneously, allow-
ing connectionsfrom different devices at the sametime. The conceptof
resourcesin Jabbershallbeusedto makedistinctionsbetweensimultaneous
connectionsanddecideto which client to routemessages.Eachclient is at-
tachedto oneresource.In additioneachresourcehasapriority thatis usedto
determineto which connectionor client messagesintendedto thatrecipient
shouldbe sent. The connectionwith the highestpriority valueis the con-
nectionto which the messagesaresent. Priority valuesmustbe a positive
integerandcannotbe0. Theconnectionwith thehighestpriority valuehas
the highestpriority, thus1 haslower priority than5. In the event of a tie
betweenpriorities,messagesshouldberoutedto themostrecentconnection.
In additionpreferencessetby theusercaneffect wheremessagesshouldbe
routed,thusoverridingtheuseof priorities.
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A.2 Non-functional requirements

A.2.1 Client

NF 1 - User training
Usershouldbeableto usethesystemwithoutany formaltrainingor needfor
readingtheusermanual,providedthatthey have basicknowledgeof Instant
Messagingsystemsandconcepts.

NF 2 - Consistentuser interface
Userinterfaceson thedifferentclientapplicationsshallbesimilar to amax-
imum possibleextend.Menusshallhave thesamenamesandconsistof the
samechoiceswhensimilar functionalityis availableon thedifferentclients.
This shall assurethat usersfamiliar with onetype of client easilycanuse
otherclientapplications.

NF 3 - Core client parts
Threedifferentclient applicationsshallbemade.Theseclientswill run on
differentdevicesandoperatingsystems.Clientsshallbewritten in Java and
corepartsof the client applicationsshall be identi�ed andtried separated
into components.In this way corecomponentscanbe reusedin all three
clientapplications.

A.2.2 Server

Reliability

TheJabbertechnologyusedin this systemis opensource.Sinceno measurecon-
cerningthe failure rateof Jabbertechnologyis availableandextensive testingof
Jabbertechnologystabilityis outof thescopefor thisproject,specifyingmaximum
downtimefor thesystemis dif�cult.

Security

NF 4 - Authentication
All usersof thesystemmustbeauthenticatedby ausernameandpassword.

NF 5 - Protectionof data
Standardusersshallonly have thepossibilityto read,delete,modify or add
dataconcerningtheirown userpreferencesor standarddataconcerningthese
users. Only usersgrantedAdministratoraccessrights shall gain accessto
Administratorfunctionality. Accessto theserver machineis assumedhan-
dledby accessrestrictionsin theoperatingsystem.
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Maintainability

Thesystemwill bemadein aneducationalsetting.Time mayprevent implemen-
tationof all possiblefeaturesof a fully functionalIM system.However emphasis
shall be placedon makingan architectureandcodesuchthat changesandaddi-
tionseasilycanbemadeto thesystem.Thismakesit possiblefor othersto usethis
systemasa basisfor furtherstudieson IM systems.Thesystemshallalsobeused
for anarchitectureassessmentstudyfor 4thgradestudentsat NTNU.

NF 6 - Components
Thefunctionalityof thesystemshallbedividedin separatecomponentshan-
dling logically differentfunctionality. It shouldbepossibleto makechanges
in one componentwithout having to make changesin other components.
This shallmake it possibleto work with andchangeonepartof thesystem
with limited knowledgeof otherparts.

NF 7 - Loosecoupling
Thereshallbevery loosecouplingbetweenthedifferentcomponentsin the
system,handlinglogically separatedfunctionality. Substitutingone com-
ponentwith anothercomponenthandlingthe samefunctionality shall take
lessthanoneworking day provided that the new componentarereadyfor
substitution.

NF 8 - Adding of extensions
Addingof new functionalityto thesystemshallbesimple.Functionalitynat-
ural in a completeIM servicemaybeleft out dueto time constraints.How-
ever it shouldbepossibleto continuework on this systemin otherprojects
makingit into amorecompletesystem.

A.2.3 Implementation

NF 9 - Programming language
The primary programminglanguageof the project is Java. The following
versionsshallbeusedfor thedifferentpartsof thesystem:

• Java DevelopmentKit 1.3.1(JDK 1.3.1)for programmingserver side
anddesktopclient.

• J2MEWirelessToolkit 1.0.3for programmingmobilephoneclient.

• PersonalJava 1.2afor programmingPDA client.

Otherprogramminglanguagescanbe usedif necessaryto changeexisting
softwarecomponentsor producenecessaryglue code. All versionsof the
programmingenvironmentsabovearethelatestreleaseatthetimeof writing.

NF 10- Modelling language
UML shallbeusedasthestandardmodellinglanguage.Thisisarequirement
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becausethestudentswho will evaluatethesystemin thesoftwarearchitec-
turecourseuseUML.

NF 11 - XML
The systemshall be basedon exchangeof XML messages.XML is the
standardusedin Jabberandwill ensureinteroperabilitywith existingJabber
clients.In additionis XML a�e xible andstandardwayof exchanginginfor-
mationacrossdifferentplatforms.TheJabberXML messageprotocolshall
beused.In additionothermessageprotocolsor changesto JabberXML pro-
tocol canbe madeto supportthin clientssuchasmobile phonesor PDAs.
ClientsusingthestandardJabbermessageprotocolshallbe ableto usethe
system.
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C.1 Mobile phoneclient

Commands.java

1 /*
2 * Commands.java
3 *
4 */
5 packageUniChat;
6
7 import javax. microedition. midlet .* ;
8 import javax. microedition. lcdui .* ;
9 import javax. microedition. io .* ;

10 import java. io .* ;
11
12 /**
13 * @version
14 */
15
16 class Commands�

17 public CommandexitCommand;
18 public CommandgoCommand;
19 public CommandbackCommand;
20 public CommandreadCommand;
21 public CommandwriteCommand;
22 public CommandsendCommand;
23 public CommandviewCommand;
24 public CommandaddcontactCommand;
25 public CommandaddCommand;
26 public CommandremovecontactCommand;
27 public CommandlogoffCommand;
28 public CommandlogonCommand;
29 public CommandsetCommand;
30 public CommandsettingsCommand;
31 public CommanduserCommand;
32 public CommanduserDetailCommand;
33 public CommandpresenceCommand;
34 public CommandsetPresenceCommand;
35
36 public Commands() �

37 // General Commands
38 goCommand= newCommand(ºGoº, Command.OK, 2);
39 backCommand= newCommand(ºBackº, Command.BACK, 2);
40 exitCommand= newCommand(ºExitº, Command.EXIT, 9);
41
42 // Contatcsscreen
43 readCommand= newCommand(ºReadº, Command.SCREEN,1);
44 writeCommand= newCommand(ºSendº, Command.SCREEN,1);
45 logoffCommand= newCommand(ºLogoffº, Command.SCREEN,6);
46 logonCommand= newCommand(ºLogonº, Command.SCREEN,5);
47 settingsCommand= newCommand(ºSettingsº, Command.SCREEN, 3);
48 userCommand= newCommand(ºUserº, Command.SCREEN,6);
49 presenceCommand= newCommand(ºPresenceº, Command.SCREEN,2);
50
51 // Write Message screen
52 sendCommand= newCommand(ºSendº, Command.SCREEN,2);
53
54 // Message screen
55 viewCommand= newCommand(ºReadº, Command.SCREEN, 2);
56
57 // Settingsscreen
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58 setCommand= newCommand(ºSetº, Command.SCREEN, 2);
59
60 // Presencescreen
61 setPresenceCommand= newCommand(ºSetº, Command.SCREEN, 2);
62
63 // Userdetailsscreen
64 userDetailCommand= newCommand(ºDetailsº, Command.SCREEN,2);
65 �

66 �
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Communication.java

1 /*
2 * Connection.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import java. io .* ;
12
13 /**
14 * @version
15 */
16 public class CommunicationimplementsRunnable�

17
18 pri vate JabberCommadapter;
19 pri vate StreamConnectionconn;
20 pri vate InputStreamin ;
21 pri vate OutputStreamout;
22 pri vate StringBuffer data;
23 pri vate ByteArrayInputStreamdatain;
24 pri vate String outmsg;
25 pri vate int count;
26 public booleanread;
27 pri vate byte sendbuffer [];
28 pri vate byte databuf [];
29 // private byte receivebuffer [];
30 public static ®nal String ENVELOPE= º#� nº;
31
32
33 public Communication(JabberComma) �

34 adapter= a;
35 read = true ;
36 count = 0;
37 data = new StringBuffer () ;
38 // receivebuffer = new byte[500];
39 databuf = newbyte[1000];
40 // datain = new ByteArrayInputStream(databuf) ;
41
42 �

43
44 public void connect() �

45 try �

46 conn = (StreamConnection)Connector.open(ºsocket ://129.241.102.214:5222º) ;
47 // conn= (StreamConnection)Connector.open(” socket ://129.241.103.179:5222”);
48 // conn= (StreamConnection)Connector.open(” socket :// ravn04. idi .ntnu.no:5222”);
49 // conn= (StreamConnection)Connector.open(” socket :// hauk02. idi .ntnu.no:5222”);
50 in = conn.openInputStream() ;
51 out = conn.openOutputStream();
52 // datain = ( ByteArrayInputStream)conn.openInputStream() ;
53
54 � catch(IOExceptione) �

55 System.err. println (ºConnectionnot established.º ) ;
56 �

57 �

58
59 public void disconnect() �

60 try �
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61 conn.close() ;
62 in . close() ;
63 out. close() ;
64 � catch(IOExceptione) �

65 System.err. println (ºError closing connection.º ) ;
66 �

67 �

68
69 public void run() �

70 byte receivebuffer [] = newbyte[1000];
71 try �

72 while(read) �

73 int ch;
74
75 while((ch = in . read() ) != � 1) �

76 if ( ch != '
�

') �

77 data.append((char)ch) ;
78 �

79 else�

80 data.append((char)ch) ;
81 adapter.receiveMsg(data. toString() ) ;
82 data = new StringBuffer () ;
83 �

84 �

85
86
87 // System.out. println (” ùFr read”) ;
88 ch = in . read() ;
89 ch = in . read( receivebuffer , 0, receivebuffer . length) ;
90 // ch = datain.read( receivebuffer , 0, receivebuffer . length) ;
91 // System.out. println (” etter read”) ;
92 // System.out. println ((char)ch);
93 System.out. println (new String( receivebuffer , 0, ch)) ;
94 // adapter.receiveMsg(new String( receivebuffer ) ) ;
95 �

96 � catch(Exceptione) �

97 System.err. println (ºError reading from input.º ) ;
98 System.out. println (ºError reading from input.º ) ;
99 disconnect() ;

100 read = false;
101 �

102 �

103
104 public void send( String str ) �

105
106 try �

107 sendbuffer = str .getBytes() ;
108 out. write( sendbuffer ) ;
109 out. ¯ush() ;
110 System.out. println (ºXML �����

�

: º + str);
111 � catch(IOExceptione) �

112 System.err. println (ºError sending to output.º ) ;
113 disconnect() ;
114 read = false;
115 �

116 �

117 �
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Contact.java

1 /*
2 * Contact. java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import java. util .* ;

10
11 /**
12 *
13 * @version
14 */
15 public class Contact �

16 public Vector messages;
17 public boolean status;
18 public String context ;
19 public String show;
20 public int device;
21 public String name;
22 public String id ;
23 public String subs;
24 public int unread;
25 pri vate Messagemessage;
26 public boolean statuschanged;
27
28
29
30 public Contact( String id , String username, String subscr) �

31 messages= newVector() ;
32 status = false;
33 this .name= username;
34 this . id = id ;
35 this .subs= subscr;
36 this . statuschanged= false;
37 this .device = 0;
38 unread= 0;
39 �

40
41 public Contact( String username, boolean status) �

42 messages= newVector() ;
43 this . status = status;
44 this .name= username;
45 this .unread= 0;
46 �

47
48 public void addMessage(String msg)�

49 message= newMessage(msg);
50 messages.insertElementAt(message, 0) ;
51 �

52 �
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Contactsscreen.java

1 /*
2 * ContactsScreen. java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. io .* ;

10 import javax. microedition. lcdui .* ;
11 import java. io .* ;
12 import java. util .* ;
13 import java. lang.* ;
14
15 /**
16 * @version
17 */
18 public class Contactsscreenextends javax. microedition. lcdui . List �

19
20 pri vate Controller controller ;
21 pri vate Modelmodel;
22 pri vate Vector contactlist ;
23 pri vate Contact contact;
24 pri vate int listindex ;
25 pri vate Imageof¯ineimage;
26 pri vate Imageonlinemobileimg;
27 pri vate Imageonlinedesktopimg;
28 pri vate Imageonlinepdaimg;
29 pri vate String s;
30 pri vate Vector names;
31 pri vate Integer integer ;
32 pri vate int index ;
33 pri vate int notconnected;
34 pri vate Image[] images;
35
36
37 public Contactsscreen( Controller c , Modelm) �

38 super(ºContactsº , javax. microedition. lcdui . List .IMPLICIT);
39 this . controller = c;
40 this .model= m;
41 names= newVector() ;
42 images= newImage[4];
43
44 try �

45 images[0] = Image.createImage(º/UniChat/images/ of¯ine .pngº);
46 images[1] = Image.createImage(º/UniChat/images/mobile online.pngº);
47 images[2] = Image.createImage(º/UniChat/images/pdaonline.pngº);
48 images[3] = Image.createImage(º/UniChat/images/ desktoponline.pngº);
49
50 � catch(IOExceptione) �

51 System.out. println (ºError loading imagesº);
52 �

53
54 addCommand(controller.commands.readCommand);
55 addCommand(controller.commands.writeCommand);
56 addCommand(controller.commands.presenceCommand);
57 addCommand(controller.commands.logonCommand);
58 addCommand(controller.commands.logoffCommand);
59 addCommand(controller.commands.settingsCommand);
60 addCommand(controller.commands.userCommand);
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61 addCommand(controller.commands.exitCommand);
62 addCommand(controller.commands.userDetailCommand);
63
64 setCommandListener( controller) ;
65 �

66
67 public void updateData() �

68
69 setTitle (º º + model.getUserName() + º (º + model.getUserPresence() + º)º) ;
70
71 int listsize = this . size() ;
72 for ( int num = 0; num� listsize; num++)�

73 this . delete(0) ;
74 �

75
76 listsize = names.size() ;
77 for ( int p = 0; p � listsize ; p++)�

78 names.removeElementAt(0);
79 �

80
81 contactlist = model.getContacts() ;
82 int size = contactlist . size() ;
83 for ( int i =0; i � size; i ++) �

84 String displaystring = new String() ;
85 contact = ( Contact) contactlist .elementAt(i ) ;
86 displaystring = contact.name;
87 // Showstatus
88 String show = contact.show;
89 if (show != null ) �

90 displaystring= displaystring.concat(º (º + show + º)º) ;
91 �

92 // Showunreadmessages
93 int unread= contact.unread;
94 if (unread� 0) �

95 displaystring = displaystring.concat(º (º + new Integer(unread) . toString() + º)
º) ;

96 // if (model.sound== true) �

97 AlertType.WARNING.playSound(controller.display);
98 // �

99 �

100 if ( contact. status == true) �

101 append( displaystring, images[ contact. device]) ;
102 �

103 else�

104 names.addElement( displaystring) ;
105 �

106 �

107
108 if (model.showall == true ) �

109 listsize = names.size() ;
110 for ( int i =0; i � listsize ; i ++) �

111 append(( String)names.elementAt(i ) , images[0]) ;
112 �

113 �

114 �

115
116
117 public void deleteData() �

118 int listsize = this . size() ;
119 for ( int num = 0; num� listsize; num++)�

120 this . delete(0) ;
121 �
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122 �

123
124 public void updateContact() �

125 int index = getSelectedIndex () ;
126 s = getString(index) ;
127 int i = s.indexOf(' ' ) ;
128 if ( i

�

0) �

129 s = s. substring(0, i ) ;
130 �

131 model. setCurrentContact(s) ;
132 �

133
134 public String getContact( String name) �

135 int i = name.indexOf(' ' ) ;
136 if ( i

�

0) �

137 name= name.substring(0, i ) ;
138 �

139 return name;
140 �

141
142
143 public void test(Contact c) �

144 int size = this . size() ;
145 for ( int i =0; i � size; i ++) �

146 if ( getContact( this . getString( i ) ) . startsWith (c.name)) �

147 if (c. statuschanged) �

148 if (c. status == true ) �

149 insert (0, this . getString( i ) , onlinemobileimg);
150 delete( i ) ;
151 � else if (c. status == false) �

152 delete( i ) ;
153 if (model.showall == true ) �

154 append(this . getString( i ) , of¯ineimage) ;
155 delete( i ) ;
156 �

157 �

158 � else�

159 int unread= c.unread;
160 String name= c.name;
161 if (unread� 0) �

162 name= name.concat(º (º + new Integer(unread) . toString() + º)º) ;
163 AlertType.WARNING.playSound(controller.display);
164 set( i , name, onlinemobileimg);
165 �

166 �

167 return;
168 � else�

169 if (c. status == true ) �

170 if (c.unread� 0) �

171 String name= c.name;
172 name= name.concat(º (º + new Integer(c.unread) . toString() + º)º) ;
173 insert (0, name, onlinemobileimg);
174 AlertType.WARNING.playSound(controller.display);
175 � else�

176 insert (0, c.name, onlinemobileimg);
177 �

178 �

179 �

180 �

181 �

182 �
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Controller.java

1 /*
2 * Controller . java
3 *
4 */
5 packageUniChat;
6
7 import javax. microedition. midlet .* ;
8 import javax. microedition. lcdui .* ;
9 import javax. microedition. io .* ;

10 import java. io .* ;
11
12 /**
13 * @version
14 */
15 class Controller implementsCommandListener�

16 pri vate Modelmodel;
17 public UniChatmidlet;
18 public Commandscommands;
19 public Display display;
20
21 // Screens
22 pri vate Logonscreenlogonscreen;
23 pri vate Contactsscreencontactsscreen;
24 pri vate Sendscreensendscreen;
25 pri vate Messagescreenmessagescreen;
26 pri vate Settingsscreen settingsscreen;
27 pri vate UserDetailsscreenuserDetailsscreen;
28 pri vate Presencescreenpresencescreen;
29
30 public Controller(UniChatmid) �

31 midlet = mid;
32 model= newModel(this);
33 commands= newCommands();
34 display = Display. getDisplay(midlet) ;
35 contactsscreen= new Contactsscreen( this , model);
36 sendscreen= newSendscreen(this , model);
37 messagescreen= newMessagescreen(this , model);
38 settingsscreen= new Settingsscreen( this , model);
39 userDetailsscreen= new UserDetailsscreen( this , model);
40 presencescreen= new Presencescreen( this , model);
41 setMainScreen() ;
42 �

43
44 public void commandAction(Commandc, Displayabled) �

45 if ( c == commands.exitCommand) �

46 midlet.destroyApp( false) ;
47 midlet. notifyDestroyed () ;
48 �

49 if ( c == commands.logonCommand) �

50
51 model.logon() ;
52 /*
53 if (model.logon() ) �

54 logonscreen= new Logonscreen( this , model);
55 display. setCurrent( logonscreen) ;
56 � else�

57 display. setCurrent( contactsscreen) ;
58 �

59 */
60 �
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61 if (c == commands.userCommand) �

62 logonscreen= newLogonscreen(this , model);
63 display. setCurrent( logonscreen) ;
64 �

65 if (c == commands.goCommand) �

66 logonscreen.updateData() ;
67 model.logon() ;
68 �

69 if (c == commands.writeCommand) �

70 contactsscreen.updateContact() ;
71 display. setCurrent(sendscreen) ;
72 �

73 if (c == commands.sendCommand) �

74 sendscreen.updateData() ;
75 contactsscreen.updateData() ;
76 display. setCurrent( contactsscreen) ;
77 �

78 if (c == commands.readCommand) �

79 contactsscreen.updateContact() ;
80 messagescreen.updateData() ;
81 display. setCurrent(messagescreen);
82 �

83 if (c == commands.backCommand&& (d == messagescreen��� d == sendscreen��� d ==
settingsscreen ��� d == logonscreen ��� d == userDetailsscreen ��� d == presencescreen
) ) �

84 contactsscreen.updateData() ;
85 display. setCurrent( contactsscreen) ;
86 �

87 if (c == commands.logoffCommand) �

88 model.logoff () ;
89 display. setCurrent( contactsscreen) ;
90 contactsscreen.updateData() ;
91 �

92 if (c == commands.setCommand) �

93 settingsscreen.updateData() ;
94 display. setCurrent( contactsscreen) ;
95 contactsscreen.updateData() ;
96 �

97 if (c == List .SELECTCOMMAND) �

98 contactsscreen.updateContact() ;
99 messagescreen.updateData() ;

100 display. setCurrent(messagescreen);
101 �

102 if (c == commands.settingsCommand) �

103 display. setCurrent( settingsscreen) ;
104 �

105 if (c == commands.userDetailCommand) �

106 contactsscreen.updateContact() ;
107 userDetailsscreen.updateData() ;
108 display. setCurrent( userDetailsscreen) ;
109 �

110 if (c == commands.presenceCommand) �

111 display. setCurrent( presencescreen) ;
112 �

113 if (c == commands.setPresenceCommand) �

114 presencescreen.updateData() ;
115 contactsscreen.updateData() ;
116 display. setCurrent( contactsscreen) ;
117 �

118 �

119
120 public void setMainScreen() �
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121 contactsscreen.updateData() ;
122 display. setCurrent( contactsscreen) ;
123 �

124
125 public void newContactEvent() �

126 contactsscreen.updateData() ;
127 display. setCurrent( contactsscreen) ;
128
129 �

130
131 �
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ElementHandler.java

1 /*
2 * ElementHandler.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import java. util .* ;
12 import java. io .* ;
13 import nanoxml.* ;
14
15 /**
16 * @version
17 */
18 public class ElementHandler�
19
20 protected JabberCommcom;
21 protected Modelmodel;
22
23 public ElementHandler(JabberCommc, Modelm) �

24
25 this .model= m;
26 this .com= c;
27
28 �

29
30 public void handleElement(kXMLElementnode) �

31 �

32
33 �
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IqHandler.java

1 /*
2 * IqHandler.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import javax. microedition.rms.* ;
12 import java. io .* ;
13 import java. util .* ;
14 import nanoxml.* ;
15
16 public class IqHandler extendsElementHandler�
17
18 pri vate StringBuffer msg;
19
20 public IqHandler(JabberCommc, Modelm) �

21 super(c , m);
22 msg= new StringBuffer () ;
23 �

24
25 public void handleElement(kXMLElementnode) �

26 String type = node. getProperty(ºtypeº) ;
27 Enumerationenum= node.enumerateChildren() ;
28 kXMLElementelement= null ;
29 if (enum.hasMoreElements()) �

30 element= ( kXMLElement)(enum.nextElement());
31 �

32 if ( type. startsWith (º resultº) ) �

33 if (element== null ) �

34 System.out. println (ºINFO: Logon successfulº);
35 model. setUserStatus(true ) ;
36 com.sendRosterQ();
37 � else if (element.getTagName().startsWith (ºqueryº)) �

38 com.sendLogonMsg();
39 �

40 � else if (type. startsWith (ºsetº) ) �

41 if (element!= null ) �

42 Enumerationchildren = element.enumerateChildren() ;
43 while( children.hasMoreElements()) �

44 kXMLElementchild = (kXMLElement)(children.nextElement());
45 String jid = child . getProperty(º jid º) ;
46 String name= child . getProperty(ºnameº);
47 String subs= child . getProperty(º subscriptionº) ;
48 Enumeratione = child .enumerateChildren() ;
49 while ( e.hasMoreElements()) �

50 kXMLElementch= (kXMLElement)(e.nextElement());
51 // String group= ch. getContents() ;
52 �

53 model.newContact(jid , name, subs) ;
54 �

55 model.newContact();
56 com.sendStatus() ;
57 �

58 �

59 �

60 �
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JabberComm.java

1 /*
2 * JabberComm.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import java. util .* ;
12 import java. io .* ;
13 import nanoxml.* ;
14
15 /**
16 * @version
17 */
18 public class JabberComm�

19
20 protected StringBuffer msg;
21 public Communicationcommunication;
22 protected Modelmodel;
23 protected String name;
24 protected String message;
25 protected String outmessage;
26 pri vate MessageHandlermessageHandler;
27 pri vate PresenceHandlerpresenceHandler;
28 pri vate IqHandler iqHandler;
29
30 // Receivingmessages
31 public static ®nal String TAG CONTACTS= ºcontactsº;
32 public static ®nal String PROP USER= ºuserº;
33 public static ®nal String PROP STAT = ºstatusº;
34 public static ®nal String PROP MSG = ºmsgº;
35 public static ®nal String PROP FROM = ºfromUserº;
36 // Sendingmessages
37 public static ®nal String TAG LOGOFF= ºlogoffº;
38 public static ®nal String TAG MSG = ºmsgº;
39 public static ®nal String TAG MSGBODY = ºbodyº;
40 public static ®nal String TAG ADDCONTACT = ºaddcontactº;
41 public static ®nal String TAG REMOVECONTACT = ºremovecontactº;
42 public static ®nal String PROP TOUSER= ºtoUserº;
43
44 pri vate String agent;
45 // private StringBuffer msg;
46
47 public JabberComm(Modelm) �

48 this .model= m;
49 agent= ºmobileº;
50 msg= new StringBuffer () ;
51 messageHandler= newMessageHandler(this, model);
52 presenceHandler= newPresenceHandler(this , model);
53 iqHandler= new IqHandler(this , model);
54
55 �

56
57 public void sendMsg(String msg) �

58 communication.send(msg);
59 �

60
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61 public String generateRosterQ() �

62 kXMLElementnode= newkXMLElement();
63 node.setTagName(ºiqº);
64 node.addProperty(ºtypeº , ºgetº) ;
65 node.addProperty(ºidº , º fullroster 30 º) ;
66 kXMLElementchild = newkXMLElement();
67 child .setTagName(ºqueryº);
68 child .addProperty(ºxmlnsº, ºjabber: iq : rosterº) ;
69 node.addChild( child ) ;
70 String s = º � iq type= � ºget� º �

� query xmlns=� ºjabber:iq:roster� º/ �

� /iq � º;
71 // return node. toString() ;
72 return s;
73 �

74
75 public void sendLogoffMsg() �

76 String logoff = º � presencetype= � ºunavailable� º/
�

º;
77 sendMsg(logoff) ;
78 logoff = º � /stream:stream� º;
79 sendMsg(logoff) ;
80 �

81
82 public void sendContactsMsg(String contact, String msg) �

83 message= generateContactMsg(contact, msg);
84 sendMsg(message);
85 �

86
87 public void parseContactMsg(kXMLElementnode) �

88
89 String from = node. getProperty(PROP FROM);
90 String time = null ;
91 Enumerationenum= node.enumerateChildren() ;
92 kXMLElementelement= (kXMLElement)(enum.nextElement());
93 String body= getContent(element. toString() ) ;
94 System.out. println (ºFrom: º + from);
95 // System.out. println (” time: ” + time) ;
96 System.out. println (ºMessage: º + body);
97 // model.newContactMsg(from,body, time) ;
98 �

99
100 public void parseContactsInfo(kXMLElementnode) �

101 // node.getTagName();
102 Enumerationenum= node.enumerateChildren() ;
103 while(enum.hasMoreElements()) �

104 kXMLElementelement= (kXMLElement)(enum.nextElement());
105 String user = element. getProperty(PROP USER);
106 String status = element. getProperty(PROP STAT);
107 System.out. println (user + º º + status + º � nº);
108 // model.newContact(user, status) ;
109 �

110 �

111
112 public void parseErrorMsg(kXMLElementnode) �

113 String errormsg= node. getProperty(PROP MSG);
114 System.out. println (ºError: º + errormsg+ º � nº);
115 �

116
117
118 public void parseInfoMsg(kXMLElementnode) �

119 String info = node. getProperty(PROP MSG);
120 // model.newInfo( info) ;
121 �

122
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123
124 public String generateContactMsg(String toUser, String msg) �

125 kXMLElementnode= newkXMLElement();
126 node.setTagName(ºmessageº);
127 node.addProperty(ºtoº , toUser) ;
128 kXMLElementchild = newkXMLElement();
129 child .setTagName(ºbodyº);
130 child . setContent(msg);
131 node.addChild( child ) ;
132 // System.out. println (node. toString() ) ;
133 // String xml = node. toString() ;
134 // return node. toString() ;
135 String s= º � messageto=� ºº + toUser+ º � º �

� body� º+ msg+ º � /body�

� /message� º;
136 return s;
137 �

138
139 public String generateSubReq() �

140 String s = º � iq type= � ºset� º �

� query xmlns=� ºjabber:iq:roster� º �

� item jid= � º
audun@jabber.org� º name= � ºaudun� º subscription= � ºnone� º ask= � ºsubscribe� º

�

�

group
�

friends� /group
�

� /item
�

� /query
�

� /iq
�

º;
141 return s;
142 �

143
144
145 public String getContent( String node) �

146 int length = node. length() ;
147 int end= length � 8;
148 int size = ( length � 6) � 7;
149 return node. substring(6, end) . trim () ;
150
151 �

152
153 public void sendRosterQ() �

154 String query = generateRosterQ() ;
155 communication.send(query);
156 �

157
158 public void sendStatus() �

159 String query = º � presencetype= � ºavailable� º �

� show � online� /show �

� status� online� /
status�

� device� mobile� /device�

� /presence� º;
160 communication.send(query);
161 �

162
163 public void sendPresence( String status, String context ) �

164 String presence= º � presence� º;
165 if ( status. length()

�

0) �

166 presence= presence.concat(º � show
�

º + status+º � /show
�

º);
167 �

168 if ( context . length() � 0) �

169 presence= presence.concat(º � status
�

º + context + º � /status
�

º);
170 �

171 presence= presence.concat(º � /presence� º);
172 communication.send(presence) ;
173 �

174
175 public void receiveMsg(String buf) �

176 try �

177
178 int offset=0;
179 // System.out. println (”XML ������� : ”+ buf);
180
181 if (buf .charAt(1)=='?' ) �
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182 if (( offset = buf .indexOf(' � ' , offset ) ) � buf . length() ) �

183 return;
184 � else�

185 offset = offset + 1;
186 if ( offset + 6 � buf . length() ) �

187 sendInitailLogonMsg() ;
188 return;
189 �

190 �

191 � else if (buf . startsWith (º � streamº)) �

192 sendInitailLogonMsg() ;
193 return;
194 � else if (buf . startsWith (º � /streamº)) �

195 communication.read= false;
196 communication.disconnect() ;
197 communication= null ;
198 return;
199 �

200
201 while( offset � buf . length() ) �

202
203 try �

204 if (msg.length() � 0) �

205 msg.append(buf);
206 buf = msg.toString() ;
207 msg.delete(0, ( msg.length() ) ) ;
208 �

209
210 kXMLElementxmltree= newkXMLElement();
211 offset += xmltree. parseString(buf , offset ) ;
212 name= null ;
213 name= xmltree.getTagName();
214
215 if (name!= null ) �

216 if (name.equals(ºiqº) ) �

217 // parseIqMsg(xmltree) ;
218 iqHandler.handleElement(xmltree) ;
219
220 � else if (name.equals(ºpresenceº) ) �

221 // parsePresenceMsg(xmltree);
222 presenceHandler.handleElement(xmltree) ;
223
224 � else if (name.equals(ºmessageº)) �

225 // parseMessageMsg(xmltree);
226 messageHandler.handleElement(xmltree) ;
227 �

228 �

229 � catch(XMLParseExceptione) �

230 if ( offset == 0) �

231 msg.append(buf);
232 System.out. println (ºXML ������� : º+ msg.toString());
233 return;
234 � else�

235 msg.append(buf. substring( offset ) ) ;
236 System.out. println (ºXML ������� : º+ msg.toString());
237 return;
238 �

239 �

240 �

241 � catch(Exceptione) �

242 System.out. println (e) ;
243 �
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244 �

245
246 public void createConnection() �

247 this .communication= newCommunication(this);
248 communication.connect() ;
249 newThread(communication).start() ;
250 String str = º � stream:streamto= � º129.241.103.179� º xmlns=� ºjabber:client � º xmlns:

stream= � ºhttp :// etherx. jabber.org/streams� º � º;
251 communication.send(str) ;
252
253 �

254
255 public void sendLogonMsg() �

256 // String str = ” � iq type= � ”set � ” id= � ” JCOM 5 � ” �

� queryxmlns=� ” jabber:iq:auth
� ”

�

� username
�

”+ model.getUserName() +” � /username
�

� password
�

” + model.
getPassword() + ” � /password

�

� resource
�

alag 531� /resource
�

� /query
�

� /iq
�

”;
257 String str = º � iq type= � ºset� º id= � ºJCOM 5� º �

� query xmlns=� ºjabber:iq:auth� º �

�

username� º+ model.getUserName() +º � /username� � password� º+ model.
getPassword() +º � /password

�

� resource
�

mobile� /resource
�

� /query
�

� /iq
�

º;
258 communication.send(str) ;
259 �

260
261 public void sendInitailLogonMsg() �

262 // String str = ” � iq type= � ”g et� ” id= � ”JCOM 40� ”
�

� queryxmlns= � ”jabber:iq:auth
� ”

�

� username
�

”+ model.getUserName() +” � /username
�

� /query
�

� /iq
�

”;
263 String str = º � iq type= � ºget� º id= � ºJCOM 40� º �

� query xmlns= � ºjabber:iq:auth
� º �

� username� º+ model.getUserName() +º � /username� � /query�

� /iq � º;
264 communication.send(str) ;
265 �

266 �
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Logonscreen.java

1 /*
2 * LogoScreen.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import java. io .* ;
12
13
14 /**
15 * @version
16 */
17 public class LogonscreenextendsForm�

18
19 pri vate Controller controller ;
20 pri vate Modelmodel;
21 pri vate TextField nameField;
22 pri vate TextField passwordField;
23 pri vate ChoiceGroupsavePasswordField;
24
25 public Logonscreen( Controller c , Modelm) �

26 super(ºLogonº);
27 this . controller = c;
28 this .model= m;
29 String [] elements= new String[1];
30 elements[0] = ºSave passwordº;
31 nameField= new TextField(ºUsername: º, ºº , 20, TextField .ANY);
32 passwordField = new TextField(ºPassword: º , ºº , 20, TextField .PASSWORD);
33 savePasswordField = newChoiceGroup(null , ChoiceGroup.MULTIPLE, elements, null );
34 append(nameField);
35 append(passwordField) ;
36 append(savePasswordField) ;
37
38 addCommand(controller.commands.backCommand);
39 addCommand(controller.commands.goCommand);
40 setCommandListener( controller) ;
41 �

42
43 public void updateData() �

44 model.setUserInfo(nameField. getString() , passwordField. getString() , savePasswordField.
isSelected(0)) ;

45 // model.setUserInfo(” nioto”, ” password”, savePasswordField. isSelected(0)) ;
46 �

47
48 �
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Message.java

1 /*
2 * Message.java
3 *
4 */
5
6 packageUniChat;
7
8
9 /**

10 * @version
11 */
12 public class Message�

13
14 public String message;
15
16 public Message(String msg)�

17 this .message= msg;
18 �

19
20 �
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MessageHandler.java

1 /*
2 * MessageHandler.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import javax. microedition.rms.* ;
12 import java. io .* ;
13 import java. util .* ;
14 import nanoxml.* ;
15
16 /**
17 * @version
18 */
19 public class MessageHandlerextendsElementHandler�
20
21 pri vate StringBuffer msg;
22
23 public MessageHandler(JabberCommc, Modelm) �

24 super(c , m);
25 msg= new StringBuffer () ;
26
27 �

28
29 public void handleElement(kXMLElementnode) �

30
31 String type = node. getProperty(ºtypeº) ;
32 String from = node. getProperty(ºfromº);
33 String to = node. getProperty(ºtoº) ;
34 String body= null ;
35 Enumerationenum= node.enumerateChildren() ;
36 while(enum.hasMoreElements()) �

37 kXMLElementchild = (kXMLElement)(enum.nextElement());
38 if ( child .getTagName().startsWith (ºbodyº)) �

39 body= child .getContent() ;
40 �

41 �

42 model.newContactMsg(from, body);
43 �

44 �
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Messagescreen.java

1 /*
2 * Messagescreen.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. io .* ;

10 import javax. microedition. lcdui .* ;
11 import java. io .* ;
12 import java. util .* ;
13
14 /**
15 * @version
16 */
17 public class Messagescreenextends javax. microedition. lcdui . List �

18 pri vate Controller controller ;
19 pri vate Modelmodel;
20 pri vate Messagem;
21 pri vate Vector v;
22
23
24 public Messagescreen( Controller c , Modelm) �

25 super(ºMessagesº, javax. microedition. lcdui . List .IMPLICIT);
26 this . controller = c;
27 this .model= m;
28
29 addCommand(controller.commands.backCommand);
30 addCommand(controller.commands.writeCommand);
31 setCommandListener( controller) ;
32 �

33
34 public void updateData() �

35
36 int listsize = this . size() ;
37 for ( int num = 0; num� listsize; num++)�

38 this . delete(0) ;
39 �

40
41 v = model.getMessages();
42 int size = v. size() ;
43 if ( size � model.displaynumber) �

44 size = model.displaynumber;
45 �

46 for ( int i =0; i � size; i ++) �

47 m = (Message)v.elementAt(i ) ;
48 append(m.message, null ) ;
49 �

50 model.setMessageRead();
51 �

52 �
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Model.java

1 /*
2 * Model.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import javax. microedition.rms.* ;
12 import java. io .* ;
13 import java. util .* ;
14
15 /**
16 * @version
17 */
18 public class Model �

19
20 pri vate JabberCommadapter;
21 pri vate Vector contacts;
22 pri vate Contact contact;
23 pri vate int count;
24 pri vate String infomsg;
25 pri vate String errormsg;
26 pri vate User theUser;
27 pri vate Controller controller ;
28 pri vate String currentcontact;
29 public int displaynumber;
30 public booleanshowall ;
31 public booleansound;
32 pri vate RecordStorerecordstore;
33 pri vate RecordEnumerationenum;
34 pri vate boolean store;
35 public HashtabledeviceMap;
36
37 public Model(Controller c) �

38 contacts= newVector() ;
39 adapter= newJabberComm(this);
40 theUser= newUser();
41 count = 0;
42 infomsg= null ;
43 this . controller = c;
44 displaynumber= 5;
45 showall = true ;
46 sound= false;
47 store = false;
48 deviceMap= newHashtable(3);
49 deviceMap.put(new Integer(1) , ºMobileº);
50 deviceMap.put(new Integer(2) , ºPDAº);
51 deviceMap.put(new Integer(3) , ºDesktopº);
52
53 /*
54 try �

55 recordstore = recordstore .openRecordStore(” Store”, true) ;
56 � catch(RecordStoreExceptione) �

57 // return;
58 �

59
60 try �
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61 enum= recordstore.enumerateRecords(null , null , false) ;
62 � catch(RecordStoreNotOpenExceptione)�

63 // return;
64 �

65
66 try �

67 theUser.passWord = new String(enum.nextRecord()) ;
68 theUser.userName= new String(enum.nextRecord()) ;
69 store = true;
70 � catch( InvalidRecordIDException e) �

71 // return;
72
73 � catch(RecordStoreNotOpenExceptione)�

74 // return;
75
76 � catch(RecordStoreExceptione) �

77 // return;
78 �

79 */
80
81 theUser.userName= º jill º;
82 theUser.passWord= º jill º;
83 �

84
85
86 public void newContact(String id , String name, String subs) �

87 if ( ®ndContact( id) == null ) �

88 Contact c = newContact(id , name, subs) ;
89 contacts.addElement(c);
90 count++;
91 �

92 �

93
94 public void newContact() �

95 controller .setMainScreen() ;
96 �

97
98 public void newContactMsg(Stringuser, String body)�

99 contact = null ;
100 contact = ®ndContact(user) ;
101 if ( contact != null ) �

102 contact.addMessage(body);
103 contact.unread++;
104 controller .newContactEvent();
105 �

106 �

107
108
109 pri vate Contact ®ndContact( String id) �

110 for ( int i =0; i � contacts. size() ; i ++) �

111 if (((( Contact) contacts.elementAt(i ) ) . id) . equals( id ) ) �

112 return ( Contact) contacts.elementAt(i ) ;
113 �

114 �

115 return null ;
116 �

117
118 pri vate Contact®ndContactByName(Stringname) �

119 for ( int i =0; i � contacts. size() ; i ++) �

120 if (((( Contact) contacts.elementAt(i ) ) .name).equals(name)) �

121 return ( Contact) contacts.elementAt(i ) ;
122 �
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123 �

124 return null ;
125 �

126
127 public void setUserInfo( String userName, String passWord, booleansave) �

128 theUser.userName= userName;
129 theUser.passWord= passWord;
130
131 // /*
132 if (save) �

133
134 try �

135 enum= recordstore.enumerateRecords(null , null , false) ;
136 � catch(RecordStoreNotOpenExceptione)�

137 return;
138 �

139
140 try �

141 recordstore. deleteRecord((enum.nextRecordId()) ) ;
142 recordstore. deleteRecord((enum.nextRecordId()) ) ;
143 � catch(InvalidRecordIDException e) �

144 // return;
145
146 � catch(RecordStoreNotOpenExceptione)�

147 // return;
148
149 � catch(RecordStoreExceptione) �

150 // return;
151 �

152
153 try �

154 recordstore.addRecord(userName.getBytes() , 0, userName.length() ) ;
155 recordstore.addRecord(passWord.getBytes() , 0 , passWord.length() ) ;
156 � catch(RecordStoreNotOpenExceptione)�

157
158 � catch(RecordStoreExceptione) �

159
160 �

161 store = true ;
162 �

163 //* /
164
165 �

166
167 public void setUserStatus(booleanb) �

168 theUser. status = b;
169 if (b == false) �

170 setUserPresence(ºOf¯ineº) ;
171 � else�

172 setUserPresence(ºOnlineº) ;
173 �

174 �

175
176 public void setUserPresence( String presence) �

177 theUser.presence= presence;
178 �

179
180 public String getUserPresence() �

181 return theUser.presence;
182 �

183
184 public String getUserStatus() �
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185 String s;
186 if (theUser. status == true) �

187 s = ºOnlineº;
188 setUserPresence(ºOnlineº) ;
189 � else�

190 s = ºOf¯ineº;
191 setUserPresence(ºOf¯ineº) ;
192 �

193 return s;
194 �

195
196 public String getUserName() �

197 return theUser.userName;
198 �

199
200 public String getPassword() �

201 return theUser.passWord;
202 �

203
204 public booleanlogon() �

205 // if ( true) �

206 adapter. createConnection() ;
207 return false;
208 // � else�

209 // return true;
210 // �

211 �

212
213 public void logoff () �

214 removeAllContacts() ;
215 adapter.sendLogoffMsg();
216 setUserStatus( false) ;
217
218 �

219
220 public Vector getContacts() �

221 return contacts;
222 �

223
224
225 public void setCurrentContact( String name)�

226 Contact c = ®ndContactByName(name);
227 currentcontact= c. id ;
228 �

229
230 public String getShow() �

231 Contact c = ®ndContact( currentcontact) ;
232 return c.show;
233 �

234
235 public Contact getCurrentContact() �

236 Contact c = ®ndContact( currentcontact) ;
237 return c;
238 �

239
240 public void writtenMsg(String msg)�

241 adapter.sendContactsMsg( currentcontact, msg);
242 �

243
244 public Vector getMessages() �

245 Contact c = ®ndContact( currentcontact) ;
246 return c.messages;
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247 �

248
249 public void setMessageRead() �

250 Contact c = ®ndContact( currentcontact) ;
251 c.unread= 0;
252 �

253
254 pri vate void removeAllContacts() �

255 int size = contacts. size() ;
256 for ( int i =0; i � size; i ++) �

257 contacts.removeElementAt(0);
258 count = 0;
259 �

260 �

261
262 public void newPresenceMsg(Stringfrom, String to , String show, String status, String

device) �

263 Contact contact = ®ndContact(from);
264 if ( contact != null ) �

265 if ( status. startsWith (ºOnlineº) ) �

266 contact. status = true ;
267 contact.show = null ;
268 �

269
270 if (device != null && device. startsWith (ºmobileº)) �

271 contact.device = 1;
272 � else if (device != null && device. startsWith (ºpdaº)) �

273 contact.device = 2;
274 � else if (device != null && device. startsWith (ºdesktopº) ) �

275 contact.device = 3;
276 � else�

277 contact.device = 3;
278 �

279
280 if (show != null ) �

281 contact.show = show;
282 �

283 if ( status != null ) �

284 contact. context = status;
285 �

286
287 controller .newContactEvent();
288 �

289
290 �

291
292 public void contactOf̄ine ( String id ) �

293 Contact contact = ®ndContact( id ) ;
294 if ( contact != null ) �

295 contact. status = false;
296 contact.show = null ;
297 contact. context = null ;
298 contact.device = � 1;
299 controller .newContactEvent();
300 �

301 �

302
303 public void sendPresence( String status, String context ) �

304 adapter.sendPresence( status, context ) ;
305 if ( status. length()

�

0) �

306 setUserPresence( status) ;
307 �
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308 �

309 �
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PresenceHandler.java

1 /*
2 * PresenceHandler.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import javax. microedition.rms.* ;
12 import java. io .* ;
13 import java. util .* ;
14 import nanoxml.* ;
15
16 /**
17 * @version
18 */
19 public class PresenceHandlerextendsElementHandler�
20
21 pri vate StringBuffer msg;
22
23 public PresenceHandler(JabberCommc, Modelm) �

24 super(c , m);
25 msg= new StringBuffer () ;
26
27 �

28
29 public void handleElement(kXMLElementnode) �

30
31 String type = node. getProperty(ºtypeº) ;
32 Enumerationenum= node.enumerateChildren() ;
33
34 if ( type != null && type. startsWith (º unavailableº) ) �

35 String from = node. getProperty(ºfromº);
36 model. contactOf̄ine (from);
37 � else if (type != null && type. startsWith (ºsubscribeº) ) �

38 String from = node. getProperty(ºfromº);
39 com.communication.send(º � presencefrom=� ºnioto@jabber.org� º to=� ºaudun@jabber.org

� º type= � ºsubscribed� º/ � º);
40 � else�

41 String show = null ;
42 String device = null ;
43 String status = null ;
44 String from = node. getProperty(ºfromº);
45 String to = node. getProperty(ºtoº) ;
46 while(enum.hasMoreElements()) �

47 kXMLElementchild = (kXMLElement)(enum.nextElement());
48 if ( child .getTagName().startsWith (ºshowº)) �

49 show = child .getContent() ;
50 � else if ( child .getTagName().startsWith (º statusº) ) �

51 status = child .getContent() ;
52 � else if ( child .getTagName().startsWith (ºdeviceº) ) �

53 device = child .getContent() ;
54 �

55 �

56 model.newPresenceMsg(from, to, show, status, device) ;
57 �

58 �

59 �
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Presencescreen.java

1 /*
2 * Presencescreen. java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. io .* ;

10 import javax. microedition. lcdui .* ;
11
12 /**
13 * @version
14 */
15 public class PresencescreenextendsForm�

16
17 pri vate Controller controller ;
18 pri vate Modelmodel;
19 pri vate ChoiceGrouppresenceChoice;
20 pri vate ChoiceGroupautoReplyBox;
21 pri vate ChoiceGroupopaqueBox;
22 pri vate TextField sizeField;
23 pri vate TextField autoReplyField;
24 pri vate TextField contextField ;
25 pri vate String [] displayTypes;
26 pri vate String [] elements;
27
28 public Presencescreen( Controller c , Modelm) �

29 super(ºPresenceº) ;
30 this . controller = c;
31 this .model= m;
32
33 elements= new String[1];
34 elements[0] = ºOpaqueº;
35
36 displayTypes = new String[3];
37 displayTypes[0] = ºOnlineº;
38 displayTypes[1] = ºDo not disturbº;
39 displayTypes[2] = ºFree for chatº;
40 presenceChoice= newChoiceGroup(ºPresenceº, Choice.EXCLUSIVE, displayTypes, null );
41
42
43 contextField = new TextField(ºContextº , ºº , 20, TextField .ANY);
44
45
46 sizeField = new TextField(ºMax sizeº, ºº , 3, TextField .NUMERIC);
47
48
49 opaqueBox= newChoiceGroup(null , ChoiceGroup.MULTIPLE, elements, null );
50
51
52 elements[0] = ºAuto replyº;
53 autoReplyBox= newChoiceGroup(null , ChoiceGroup.MULTIPLE, elements, null );
54
55
56 autoReplyField= new TextField(ºº , ºº , 20, TextField .ANY);
57
58
59 this .append(presenceChoice);
60 this .append( contextField ) ;
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61 this .append( sizeField) ;
62 this .append(opaqueBox);
63 this .append(autoReplyBox);
64 this .append(autoReplyField) ;
65
66 addCommand(controller.commands.backCommand);
67 addCommand(controller.commands.setPresenceCommand);
68 setCommandListener( controller) ;
69 �

70
71
72 public void updateData() �

73 String context = new String( contextField . getString() ) ;
74 String status = null ;
75 int index = presenceChoice. getSelectedIndex () ;
76 if ( index == 0) �

77 status = ºOnlineº;
78 � else if (index == 1) �

79 status = ºdndº;
80 � else if (index == 2) �

81 status = ºchatº;
82 �

83
84 if ( context . length()

�

0 ��� index != � 1) �

85 model.sendPresence( status, context ) ;
86 �

87
88 String size = sizeField. getString() ;
89 if ( size. length()

�

0) �

90 // model.sendMaxSizePref( size) ;
91 �

92
93 if (autoReplyBox. isSelected(0)) �

94 String reply = autoReplyField. getString() ;
95 // model.sendAutoReplyPref( reply) ;
96 �

97
98 if (opaqueBox.isSelected(0)) �

99 // model.sendOpaquePref();
100 �

101
102 �

103
104 �
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Sendscreen.java

1 /*
2 * Sendscreen. java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. io .* ;

10 import javax. microedition. lcdui .* ;
11 import java. io .* ;
12 import java. util .* ;
13 /**
14 * @version
15 */
16 public class SendscreenextendsForm �

17
18 pri vate Controller controller ;
19 pri vate Modelmodel;
20 pri vate TextField message®eld;
21
22 public Sendscreen( Controller c , Modelm) �

23 super(ºMessageº);
24 this . controller = c;
25 this .model= m;
26 message®eld= new TextField(ºº , ºº , 100, TextField .ANY);
27 append(message®eld) ;
28
29 addCommand(controller.commands.backCommand);
30 addCommand(controller.commands.sendCommand);
31 setCommandListener( controller) ;
32 �

33
34 public void updateData() �

35 model.writtenMsg(message®eld. getString() ) ;
36 �

37 �
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Settingsscreen.java

1 /*
2 * Settingsscreen. java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. io .* ;
9 import javax. microedition. lcdui .* ;

10
11
12 /**
13 * @version
14 */
15 public class SettingsscreenextendsForm�

16
17 pri vate Controller controller ;
18 pri vate Modelmodel;
19 pri vate ChoiceGroupsortChoice;
20 pri vate ChoiceGroupsoundChoice;
21 pri vate TextField messages;
22 pri vate String [] displayTypes;
23 pri vate String [] soundTypes;
24
25
26 public Settingsscreen( Controller c , Modelm) �

27 super(ºDisplay settingsº) ;
28 this . controller = c;
29 this .model= m;
30
31 displayTypes = new String[2];
32 displayTypes[0] = ºShow All º;
33 displayTypes[1]= ºShow Onlineº;
34 sortChoice= newChoiceGroup(ºDisplay Typesº,Choice.EXCLUSIVE, displayTypes, null );
35
36 soundTypes= new String[2];
37 soundTypes[1] = ºSoundONº;
38 soundTypes[0] = ºSoundOFFº;
39 soundChoice= newChoiceGroup(ºSoundº, Choice.EXCLUSIVE, soundTypes, null );
40
41 messages= new TextField(º# Messagesº, ºº , 2, TextField .NUMERIC);
42
43 this .append(messages);
44 this .append(sortChoice) ;
45 this .append(soundChoice);
46
47 addCommand(controller.commands.backCommand);
48 addCommand(controller.commands.setCommand);
49 setCommandListener( controller) ;
50 �

51
52 public void updateData() �

53 Integer integer = new Integer( Integer . parseInt(messages. getString() ) ) ;
54 model.displaynumber= integer . intValue() ;
55
56 int index = sortChoice. getSelectedIndex () ;
57 if ( index == 0) �

58 model.showall = true ;
59 �

60 else�
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61 model.showall = false;
62 �

63
64 index = soundChoice.getSelectedIndex () ;
65 if (index == 0) �

66 model.sound= false;
67 �

68 else�

69 model.sound= false;
70 �

71
72 �

73
74 �
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UniChat.java

1 /*
2 * MobileIMS.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9 import javax. microedition. lcdui .* ;

10 import javax. microedition. io .* ;
11 import java. io .* ;
12
13
14 public class UniChatextends javax. microedition. midlet.MIDlet �

15 public Controller controller ;
16
17 public UniChat() �

18 controller = new Controller( this ) ;
19 �

20
21 public void startApp() �

22 �

23
24 public void pauseApp() �

25 �

26
27 public void destroyApp(boolean unconditional) �

28 �

29 �



C.1 Mobile phoneclient 185

User.java

1 /*
2 * User.java
3 *
4 */
5
6 packageUniChat;
7
8 import javax. microedition. midlet .* ;
9

10 /**
11 * @version
12 */
13 public class User �

14 public String userName;
15 public String passWord;
16 public boolean status;
17 public String presence= ºOf¯ineº;
18
19 public User() �

20 �

21 �
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UserDetailsscreen.java

1 /*
2 * UserDetails. java
3 */
4
5 packageUniChat;
6
7 import javax. microedition. midlet .* ;
8 import javax. microedition. io .* ;
9 import javax. microedition. lcdui .* ;

10 import java. io .* ;
11 import java. util .* ;
12 /**
13 * @version
14 */
15 public class UserDetailsscreenextends javax. microedition. lcdui . List �

16
17 pri vate Controller controller ;
18 pri vate Modelmodel;
19
20 public UserDetailsscreen( Controller c , Modelm) �

21 super(ºUserº, javax. microedition. lcdui . List .IMPLICIT);
22 this . controller = c;
23 this .model= m;
24
25 addCommand(controller.commands.backCommand);
26 addCommand(controller.commands.writeCommand);
27 setCommandListener( controller) ;
28 �

29
30 public void updateData() �

31
32 Contact c = model.getCurrentContact() ;
33
34 setTitle (ºUser � º + c.name);
35
36 int listsize = this . size() ;
37 for ( int num = 0; num� listsize; num++)�

38 this . delete(0) ;
39 �

40
41 String text = ºDevice: º;
42 if (c.device � 0) �

43 text = text .concat(( String)model.deviceMap.get(new Integer(c.device) )) ;
44 �

45 append( text , null ) ;
46
47 text = ºStatus: º ;
48 if (c.show != null ) �

49 text = text .concat(c.show);
50 �

51 append( text , null ) ;
52
53 text = ºContext : º ;
54 if (c. context != null ) �

55 text = text .concat(c. context ) ;
56 �

57 append( text , null ) ;
58 �

59 �
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C.2 PDA client

Contact.java

1 packagejabber;
2
3 import java. util .* ;
4
5 public class Contact �

6
7 public ®nal static int MOBILE = 0;
8 public ®nal static int DESKTOP= 1;
9 public ®nal static int PDA = 2;

10
11 public ®nal static int ONLINE = 0;
12 public ®nal static int OFFLINE = 1;
13 public ®nal static int DND = 2;
14 public ®nal static int AWAY = 3;
15 public ®nal static int XA = 4;
16
17 pri vate String username;
18 pri vate String jid ;
19 pri vate String context = ºº;
20 int device;
21 int show;
22 Vector unreadMessages;
23
24 public Contact( String jid , String name) �

25 this .username= name;
26 this . jid = jid ;
27 show = OFFLINE;
28 device = DESKTOP;
29 unreadMessages= newVector() ;
30 �

31
32 public void setPresence( int show, String status, int device) �

33 this .show = show;
34 this . context = status;
35 this .device = device;
36 �

37 public void addMessage(String msg) �

38 unreadMessages.add(msg);
39 �

40 public EnumerationgetUnreadMessages() �

41 return unreadMessages.elements() ;
42 �

43 public void removeUnreadMessages() �

44 unreadMessages.removeAllElements();
45 �

46 public String getName() �

47 return username;
48 �

49 public String getJid() �

50 return jid ;
51 �

52 public String getContext () �

53 return context ;
54 �

55 �
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ContactPanel.java

1 packagejabber;
2
3 import java.awt .* ;
4 import java.awt.event.* ;
5 import java. util .* ;
6
7 public class ContactPanel extendsPanel implementsActionListener �

8
9 pri vate ®nal static int TOP= 22;

10 pri vate ®nal static int ROW HEIGHT = 20;
11 pri vate ®nal static int ICON MARGIN = 1;
12 pri vate ®nal static int NAME MARGIN = ICON MARGIN + 18;
13
14 JabberFrameframe;
15 static Font bigFont;
16 static Font smallFont;
17 Vector rows = newVector() ;
18 Row selectedRow = null ;
19 MenuItempopupSend;
20
21
22 ®nal static Imageheader= Toolkit . getDefaultToolkit () .getImage(ºborder. gif º) ;
23 Imageicons [][] = new Image[3][3];
24
25 public ContactPanel(JabberFrameframe) �

26 this .frame= frame;
27 popupSend= newMenuItem(ºRead/Sendmessageº);
28 popupSend.addActionListener( this ) ;
29
30 MouseListenerml = newMouseAdapter() �

31 public void mouseReleased(MouseEvente)�

32 Enumerationenum= rows.elements() ;
33 while (enum.hasMoreElements()) �

34 Row row = (Row)enum.nextElement();
35 if (row. rect. contains(e.getX() , e.getY()) ) �

36 selectedRow = row;
37 showPopupMenu(row, e);
38 �

39 �

40 �

41 � ;
42 addMouseListener(ml);
43
44 bigFont = newFont(ºtimesº , Font.BOLD, 14);
45 smallFont = newFont(ºtimesº , Font.PLAIN, 12);
46
47 icons[Contact.DESKTOP][Contact.ONLINE] = Toolkit.getDefaultToolkit().getImage(º

desktoponline. gif º) ;
48 icons[Contact.DESKTOP][Contact.OFFLINE] = Toolkit.getDefaultToolkit().getImage(º

desktopof¯ine . gif º) ;
49 icons[Contact.DESKTOP][Contact.DND] = Toolkit.getDefaultToolkit() .getImage(ºdesktopdnd. gif

º) ;
50 icons[Contact.MOBILE][Contact.ONLINE] = Toolkit.getDefaultToolkit() .getImage(ºmobile online.

gif º) ;
51 icons[Contact.MOBILE][Contact.OFFLINE] = Toolkit.getDefaultToolkit() .getImage(º

mobile of¯ine . gif º) ;
52 icons[Contact.MOBILE][Contact.DND] = Toolkit.getDefaultToolkit () .getImage(ºmobile dnd.gif º) ;
53 icons[Contact.PDA][Contact.ONLINE] = Toolkit.getDefaultToolkit () .getImage(ºpdaonline. gif º) ;
54 icons[Contact.PDA][Contact.OFFLINE] = Toolkit. getDefaultToolkit () .getImage(º pdaof¯ine . gif

º) ;
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55 icons[Contact.PDA][ Contact.DND] = Toolkit. getDefaultToolkit () .getImage(ºpdadnd.gif º) ;
56 MediaTracker tracker = newMediaTracker(this) ;
57 int id=0;
58 for ( int r =0; r � 3; r++) �

59 for ( int c=0; c � 3; c++) �

60 tracker .addImage(icons[ r ][ c ], id ) ;
61 id++;
62 �

63 �

64 try �

65 tracker . waitForAll () ;
66 � catch ( InterruptedExceptionie) �

67 �

68 �

69
70 pri vate void showPopupMenu(Row row, MouseEvente) �

71 PopupMenupm = newPopupMenu();
72 add(pm);
73 MenuItemjid = newMenuItem(row.contact.getJid() ) ;
74 jid .setEnabled( false) ;
75 jid . setFont(newFont(ºtimesº , Font.BOLD, 12));
76 pm.add(jid ) ;
77 pm.add(º � º);
78 pm.add(popupSend);
79 pm.add(newMenuItem(ºRemove º + row.contact.getName()));
80 pm.show(this , e.getX() , e.getY()) ;
81 �

82
83 public void addContact(Contact c) �

84 rows. insertElementAt(newRow(c), 0);
85 validate() ;
86 repaint() ;
87 �

88
89 public void clearContacts() �

90 selectedRow = null ;
91 rows.removeAllElements();
92 validate() ;
93 repaint() ;
94 �

95
96 public void paint(Graphicsg) �

97 int y = TOP;
98 int iconHeight = 10; // mobileonline. getHeight( null ) � 2;
99 Imagebuffer = createImage( getSize() .width , getSize() . height) ;

100 Graphicsbg = buffer .getGraphics() ;
101 FontMetrics fm = bg.getFontMetrics(bigFont) ;
102
103 Enumerationenum= rows.elements() ;
104 while ( enum.hasMoreElements()) �

105 Row row = (Row)enum.nextElement();
106 Imageimage= icons[ row.contact.device][ row.contact.show];
107 bg.drawImage(image, ICON MARGIN, y � image.getHeight(null )+3, null );
108 bg.setFont(bigFont) ;
109 bg.setColor(Color.blue) ;
110 bg.drawString(row. displayString, NAME MARGIN, y);
111 if (row.contact.unreadMessages.size() � 0) �

112 bg.setFont(smallFont) ;
113 bg.setColor(Color.black) ;
114 bg.drawString(º(º + String.valueOf(row.contact.unreadMessages.size() ) + º)º ,

NAME MARGIN + fm.stringWidth(row.displayString)+2, y);
115 �
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116 row. rect = newRectangle(NAME MARGIN � 2,y � fm.getMaxAscent(),fm.stringWidth(row.
displayString)+5, fm.getMaxAscent()+3);

117 y += ROW HEIGHT;
118 �

119 g.drawImage(buffer , 0, 0, null ) ;
120 bg.dispose() ;
121 buffer . ¯ush() ;
122 �

123
124 public void actionPerformed(ActionEvent e) �

125 Object o = e.getSource() ;
126 if (o == popupSend) �

127 frame.setMessagePanel(selectedRow. contact) ;
128 �

129 �

130
131 pri vate class Row �

132
133 public Row(Contactc)�

134 contact = c;
135 displayString = c.getName();
136 �

137 public Contact contact;
138 public Rectanglerect;
139 public Imageicon;
140 public String displayString;
141 �

142 �
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ContextDialog.java

1 packagejabber;
2
3 import java.awt .* ;
4 import java.awt.event.* ;
5
6 public class ContextDialog extendsDialog implementsActionListener�

7
8 TextField tfContext = new TextField(ºº , 10) ;
9 Label labelContext = newLabel(ºEnter context º , Label.LEFT);

10 Button ok = newButton(ºOKº);
11 Button cancel= newButton(ºCancelº);
12 booleanokPressed= false;
13
14
15 public ContextDialog(JabberFrameframe) �

16 super(frame, true ) ;
17
18 ok.addActionListener( this ) ;
19 cancel. addActionListener( this ) ;
20
21 Panel p = newPanel() ;
22 p.add( labelContext ) ;
23 p.add( tfContext ) ;
24 p.add(ok);
25 p.add(cancel) ;
26 add(p) ;
27 setSize(100,150);
28 �

29
30 public void actionPerformed(ActionEvent e) �

31 if (e.getSource() == ok) �

32 okPressed= true ;
33 dispose() ;
34 � else if (e.getSource() == cancel) �

35 dispose() ;
36 �

37 �

38 �
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ElementHandler.java

1 packagejabber;
2
3 import nanoxml.* ;
4
5 public abstract class ElementHandler�
6
7 protected JabberFramegui;
8 protected JabberCommcomm;
9

10 public ElementHandler(JabberFramegui, JabberCommcomm) �

11 this .gui = gui;
12 this .comm= comm;
13 �

14
15 public abstract void handleElement(XMLElementxml);
16
17 public static String trimJid( String jid ) �

18 int endIndex = jid .indexOf(' /' ) ;
19 if (endIndex

�

0)
20 return jid . substring(0, endIndex);
21 else
22 return jid ;
23 �

24
25 �
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HeaderPanel.java

1 packagejabber;
2
3 import java.awt .* ;
4 import java.awt.image.* ;
5
6 public class HeaderPanelextendsPanel �

7
8 pri vate Imageborder;
9 pri vate String username= null ;

10 pri vate String status = º Of¯ineº;
11 pri vate static Font nameFont = newFont(ºtimesº , Font.BOLD, 14);
12 pri vate static Font statusFont = newFont(ºtimesº , Font.PLAIN, 12);
13
14 public HeaderPanel() �

15 border = Toolkit . getDefaultToolkit () .getImage(ºborder. gif º) ;
16 MediaTracker mt = newMediaTracker(this) ;
17 mt.addImage(border, 0) ;
18 try �

19 mt.waitForID(0);
20 � catch ( InterruptedExceptionie) � �

21 �

22
23 public void setUsername(String username) �

24 this .username= username;
25 �

26
27 public void setStatus( String status) �

28 this . status = status;
29 repaint() ;
30 �

31
32 public void paint(Graphicsg) �

33 int fontBaseline= 15;
34 if (username!= null ) �

35 int statusX= g. getFontMetrics(nameFont).stringWidth(username);
36 Dimensiondim = getSize() ;
37 g. setFont(nameFont);
38 g.drawString(username, 2, fontBaseline) ;
39 g. setFont( statusFont ) ;
40 g.drawString(º (º + status + º)º , statusX, fontBaseline) ;
41 � else�

42 g. setFont(nameFont);
43 g.drawString(º � No User� º, 2, fontBaseline) ;
44 �

45 g.drawImage(border , 0, 22, null ) ;
46 �

47 �
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IqHandler.java

1 packagejabber;
2
3 import java. util .* ;
4
5 import nanoxml.* ;
6
7 public class IqHandler extendsElementHandler�
8
9 pri vate ®nal static String ONLINE MESSAGE= º � presence� � status� Online� /status�

� /
presence� º;

10
11 public IqHandler(JabberFramegui , JabberCommcomm) �

12 super(gui , comm);
13 �

14
15 public void handleElement(XMLElementxml) �

16 String type;
17 String id ;
18
19 type = xml.getProperty(ºtypeº) ;
20 id = xml.getProperty(ºidº) ;
21
22 if (type.equalsIgnoreCase(º resultº) ��� type.equalsIgnoreCase(ºsetº) ) �

23 if ( id .equalsIgnoreCase(ºlogonº)) �

24 gui. println (ºLogon OKº);
25 // gui.connected( true) ;
26 // gui. setTitle () ;
27 comm.send(ONLINE MESSAGE);
28 comm.send(comm.ROSTER);
29 � else if ( id .equalsIgnoreCase(º rosterº) ) �

30 XMLElementchild = (XMLElement)xml.getChildren().elementAt(0);
31 for (Enumeratione = child .enumerateChildren() ; e.hasMoreElements() ; ) �

32 XMLElementcontact= (XMLElement)e.nextElement();
33 String nick = contact. getProperty(ºnameº);
34 String jid = contact. getProperty(º jid º) ;
35 gui.addContact(newContact( jid , nick) ) ;
36 �

37 �

38 � else if ( type.equalsIgnoreCase(ºerrorº) ) �

39 gui.setConnected( false , ºLogon failedº) ;
40 � else �

41 gui. println (ºHandle me:� nº + xml.toString() ) ;
42 �

43 �

44 �
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Jabber.java

1 import jabber.* ;
2
3 public class Jabber�

4
5 public static void main(String [] args) �

6 newJabberFrame();
7 �

8 �



196 SIGN SourceCode

JabberComm.java

1 packagejabber;
2
3 import java. io .* ;
4 import java. net.* ;
5 import nanoxml.* ;
6
7 public class JabberCommimplementsRunnable�

8
9 pri vate ®nal static int PORT = 5222;

10 pri vate ®nal static String DEVICE = ºpdaº;
11
12 pri vate JabberUseruser;
13 pri vate JabberFrameframe;
14 pri vate Socket socket;
15 pri vate InputStreamin ;
16 pri vate OutputStreamout;
17 pri vate booleandoRead= true;
18 pri vate ElementHandleriqHandler;
19 pri vate ElementHandlerpresenceHandler;
20 pri vate ElementHandlermessageHandler;
21
22 ®nal static String ROSTER= º � iq id= � ºroster� º type= � ºget� º

�

º +
23 º � query xmlns=� ºjabber:iq: roster� º/ � º +
24 º � /iq � º;
25 ®nal static String UNAVAILABLE = º � presencetype= � ºunavailable� º/

�

º;
26 ®nal static String DISCONNECT= º � /stream:stream

�

º;
27
28 public JabberComm(JabberFrameframe, JabberUseruser) �

29 this .frame= frame;
30 this . user = user;
31 iqHandler= new IqHandler(this .frame, this ) ;
32 presenceHandler= newPresenceHandler(this .frame, this ) ;
33 messageHandler= newMessageHandler(this.frame, this ) ;
34 �

35
36 public void connect( String adr) thr ows Exception �

37 try �

38 socket = newSocket(adr, PORT);
39 in = socket. getInputStream() ;
40 out = socket.getOutputStream() ;
41 (newThread(this) ) . start () ;
42 send(getConnectMessage(adr)) ;
43 � catch ( Exceptione) �

44 doRead= false;
45 thr ow e;
46 �

47 �

48
49 public void disconnect() �

50 send(UNAVAILABLE );
51 send(DISCONNECT);
52 try �

53 Thread.sleep(500);
54 � catch ( InterruptedExceptionie) � �

55 doRead= false;
56 �

57
58 public void processMessage(String s) �

59 System.out. println (s) ;
60 int offset = 0;
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61 int pos;
62 XMLElementm;
63 if (s.charAt(1) == ' ?' ) � // begin document
64 offset = s.indexOf(' � ' , offset ) ;
65 offset+=1;
66 if ( offset + 6

�

= s. length() )
67 return;
68 �

69 String temp= s. substring( offset+1, offset+7);
70 if (temp.equals(ºstreamº) ) �

71 offset = s.indexOf('
�

' , offset ) ;
72 send(getLogonMessage(user.username, user.password)) ;
73 frame.setConnected(true , ºConnectedto serverº) ;
74 return;
75 �

76
77 while( offset � s. length() ) �

78 try �

79 m = newXMLElement();
80 offset += m.parseString(s , offset ) ;
81 String elementName= m.getTagName();
82 if (elementName.equals(ºiqº)) �

83 iqHandler.handleElement(m);
84 � else if (elementName.equals(ºpresenceº)) �

85 presenceHandler.handleElement(m);
86 � else if (elementName.equalsIgnoreCase(ºmessageº)) �

87 messageHandler.handleElement(m);
88 � else�

89 frame. println (m.toString() ) ;
90 �

91 � catch(XMLParseExceptionxmle) �

92 frame. println (xmle.getMessage()) ;
93 break;
94 �

95 �

96 �

97
98 public void send( String s) �

99 try �

100 out. write(s.getBytes() ) ;
101 out. ¯ush() ;
102 � catch ( IOExceptionioe) �

103 doRead= false;
104 frame. println (ºDisconnectedº) ;
105 �

106 �

107
108 public void sendPresence( String context , int show) �

109 if ( context . equals(ºhideº) ) �

110 send(º � presencetype= � ºunavailable� º/
�

º);
111 return;
112 �

113 StringBuffer buf = new StringBuffer () ;
114 buf .append(º � presencefrom= � ºº + user.getJid() + º � º type= � ºavailable� º �

� show � º);
115 switch(show) �

116 case Contact.ONLINE:
117 buf .append(ºonlineº) ;
118 break;
119 case Contact.AWAY:
120 buf .append(ºawayº);
121 break;
122 case Contact.DND:
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123 buf .append(ºdndº);
124 break;
125 �

126 buf .append(º � /show � º);
127 buf .append(º � status� º + context + º � /status� º);
128 buf .append(º � device

�

º + DEVICE + º � /device
�

º);
129 buf .append(º � /presence

�

º);
130 send(buf . toString() ) ;
131 �

132
133 public void sendMessage(String toUserJid, String text ) �

134 String msg= º � messageid= � º12� º to= � ºº + toUserJid+ º� º � º +
135 º � body� º + text + º � /body� º +
136 º � /message� º;
137 send(msg);
138 �

139
140 pri vate String getConnectMessage(String server) �

141 String temp= º � stream:streamto= � ºº + server + º � º º +
142 ºxmlns= � ºjabber: client � º º +
143 ºxmlns:stream= � ºhttp :// etherx. jabber.org/streams� º � º;
144 return temp;
145 �

146
147 pri vate String getLogonMessage(Stringusername, String pwd) �

148 String temp= º � iq type= � ºset� º id= � ºlogon� º �

� query xmlns=� ºjabber:iq:auth� º � º +
149 º � username� º + username+ º � /username� º +
150 º � password

�

º + pwd+ º � /password
�

º +
151 º � resource

�

pda� /resource
�

� /query
�

� /iq
�

º;
152 return temp;
153 �

154
155 public void run() �

156 byte [] buf = newbyte[1000];
157 int bytesRead= 0;
158
159 while(doRead) �

160 try �

161 bytesRead= in . read(buf) ;
162 if (! doRead)
163 return;
164 if (bytesRead== � 1)�

165 frame.setConnected( false , ºConnectionclosedby peerº) ;
166 return;
167 �

168 processMessage(new String(buf) . substring(0, bytesRead)) ;
169 � catch ( IOExceptionioe) �

170 frame.setConnected( false , ºConnectionclosedº + ioe.getMessage()) ;
171 doRead= false;
172 �

173 �

174 �

175 �



C.2 PDA client 199

JabberFrame.java

1 packagejabber;
2
3 import java.awt .* ;
4 import java.awt.event.* ;
5 import java. util .* ;
6
7 public class JabberFrameextendsFrameimplementsActionListener�

8
9 pri vate MenuBarmenubar;

10 pri vate MenuItemexit ;
11 pri vate MenuItemconnect;
12 pri vate MenuItemdisconnect;
13 pri vate MenuItemsetup;
14
15 pri vate Menupresence;
16 pri vate MenuItemonline;
17 pri vate MenuItembusy;
18 pri vate MenuItemaway;
19 pri vate MenuItempresenceShow;
20 pri vate MenuItempresenceHide;
21
22 pri vate MenuItempresenceContext;
23
24 TextArea output;
25 ContactPanel contactPanel;
26 MessagePanelsendPanel;
27 HeaderPanelheader;
28 JabberCommcomm;
29 pri vate Hashtablecontacts;
30
31 JabberUseruser = null ;
32 String server = null ;
33 booleanconnected= false;
34
35 public JabberFrame() �

36 super(ºJabberº) ;
37 contacts= newHashtable() ;
38 initGUI () ;
39 show();
40
41 // Closablewindow
42 addWindowListener(newWindowAdapter() �

43 public void windowClosing(WindowEvente) �

44 if (connected)
45 comm.disconnect();
46 System.exit (0) ;
47 �

48 � ) ;
49 �

50
51 pri vate void initGUI () �

52 setSize(240,320);
53 setResizable( false) ;
54
55 menubar= newMenuBar();
56 Menu ®le = newMenu(ºFileº);
57 connect= newMenuItem(ºConnectº);
58 connect. addActionListener( this ) ;
59 ®le .add(connect) ;
60 setup= newMenuItem(ºSetupº);
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61 setup. addActionListener( this ) ;
62 ®le .add(setup) ;
63 ®le .add(newMenuItem(º � º));
64 exit = newMenuItem(ºExitº);
65 exit . addActionListener( this ) ;
66 ®le .add( exit ) ;
67 menubar.add( ®le ) ;
68
69 presence= newMenu(ºPresenceº);
70 online = newMenuItem(ºOnlineº);
71 online. addActionListener( this ) ;
72 presence.add(online) ;
73 busy = newMenuItem(ºDo not disturbº);
74 busy. addActionListener( this ) ;
75 presence.add(busy);
76 away = newMenuItem(ºAwayº);
77 away.addActionListener( this ) ;
78 presence.add(away);
79 presence.add(newMenuItem(º � º));
80 presenceContext = newMenuItem(ºContext...º) ;
81 presence.add(presenceContext ) ;
82 presenceContext . addActionListener( this ) ;
83 presence.add(newMenuItem(º � º));
84 presenceShow = newMenuItem(ºShow presenceº);
85 presenceShow.addActionListener( this ) ;
86 presenceHide= newMenuItem(ºHide presenceº);
87 presenceHide. addActionListener( this ) ;
88 presence.add(presenceHide) ;
89 menubar.add(presence) ;
90
91 setMenuBar(menubar);
92
93 header= newHeaderPanel();
94 header. setSize(100,30) ;
95 contactPanel = newContactPanel( this ) ;
96 contactPanel. setSize(100,100);
97 sendPanel = newMessagePanel(this);
98 output = newTextArea(ºº , 4, 1) ;
99 output. setEditable( false) ;

100 output.setBackground(Color.white) ;
101
102 setLayout(newGridBagLayout());
103 addComponents(contactPanel);
104 �

105
106 pri vate void addComponents(Panelpanel) �

107 removeAll() ;
108 setLayout(newGridBagLayout());
109 GridBagConstraintsgc = newGridBagConstraints() ;
110 gc. ®ll = GridBagConstraints.BOTH;
111 gc.gridx = 0;
112 gc.gridy = 0;
113 gc.gridwidth = 1;
114 gc. gridheight = 1;
115 gc.weightx = 100;
116
117 if (panel== contactPanel)
118 gc.weighty = 1;
119 else
120 gc.weighty = 4;
121 add(header, gc) ;
122



C.2 PDA client 201

123 gc.gridy = 1;
124 gc. gridheight = 2;
125 gc.weighty = 10;
126 add(panel, gc) ;
127
128 gc.gridy = 3;
129 gc. gridheight = 1;
130 gc.weighty = 0;
131 add(output, gc) ;
132 doLayout();
133 header. invalidate () ;
134 header. repaint() ;
135 �

136
137 public void println ( String s) �

138 output.append(s +º � nº);
139 �

140
141 public void setConnected(booleanconnected, String message) �

142 this .connected= connected;
143 if (connected) �

144 header. setStatus(ºOnlineº) ;
145 � else �

146 header. setStatus(ºOf¯ineº) ;
147 println (message);
148 �

149 �

150
151 public void addContact(Contact c) �

152 contacts.put(c. getJid() , c) ;
153 contactPanel.addContact(c) ;
154 �

155
156 public void clearContacts() �

157 contacts. clear() ;
158 contactPanel. clearContacts() ;
159 �

160
161 public void setPresence( String jid , int show, String status, int device) �

162 Contact c = ( Contact) contacts. get( jid ) ;
163 if (c == null )
164 return;
165 c. setPresence(show, status, device) ;
166 contactPanel. repaint() ; /* @todorepaint region only* /
167 �

168
169 public void newMessage(String jid , String header, String body)�

170 Contact c = ( Contact) contacts. get( jid ) ;
171 if (c != null ) �

172 if (sendPanel.isShowing() && c == sendPanel. contact) �

173 sendPanel.displayMessage(c.getName(), header+body);
174 � else �

175 c.addMessage(header+ body);
176 contactPanel. repaint() ; /* @todorepaint region only* /
177 �

178 �

179 �

180
181 public void setContactPanel () �

182 addComponents(contactPanel);
183 contactPanel. invalidate () ;
184 contactPanel. repaint() ;
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185 �

186
187 public void setMessagePanel(Contact c) �

188 addComponents(sendPanel);
189 sendPanel.doLayout();
190 sendPanel. setContact(c) ;
191 // sendPanel. invalidate () ;
192 // sendPanel. repaint() ;
193 �

194
195 pri vate booleanshowSetupDialog() �

196 SetupDialogdlg = newSetupDialog(this ) ;
197 dlg.show();
198 if (dlg.okPressed) �

199 String name= dlg.tfUsername.getText () ;
200 header.setUsername(name);
201 server = dlg. tfServer . getText () ;
202 user = newJabberUser(name, dlg. tfPassword. getText () , name+ º@º+ server) ;
203 header. repaint() ;
204 return true ;
205 �

206 return false;
207 �

208
209 public JabberUsergetUser() �

210 return user;
211 �

212
213 public void connect() �

214 clearContacts() ;
215 try �

216 if (user== null ) �

217 if (! showSetupDialog())
218 return;
219 �

220 println (ºConnecting...º ) ;
221 comm= newJabberComm(this, user);
222 comm.connect(server) ;
223 � catch(Exceptione) �

224 output. setText (ºConnectionfailed: � nº + e.getMessage()) ;
225 �

226 �

227
228 public void actionPerformed(ActionEvent e) �

229 Object source= e.getSource() ;
230 if (source== exit ) �

231 if (connected)
232 comm.disconnect();
233 System.exit (0) ;
234 � else if (source== connect) �

235 connect() ;
236 � else if (source== setup) �

237 showSetupDialog();
238 � else if (source== online) �

239 user.presence= Contact.ONLINE;
240 if (comm!= null ) �

241 header. setStatus(ºOnlineº) ;
242 comm.sendPresence(ºOnlineº, Contact.ONLINE);
243 �

244 � else if (source== away) �

245 user.presence= Contact.AWAY;
246 if (comm!= null ) �
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247 header. setStatus(ºAwayº);
248 comm.sendPresence(ºAwayº, Contact.AWAY);
249 �

250 � else if (source== busy) �

251 user.presence= Contact.DND;
252 if (comm!= null ) �

253 header. setStatus(ºBusyº);
254 comm.sendPresence(ºBusyº, Contact.DND);
255 �

256 � else if (source== presenceHide) �

257 presence.remove(presenceHide);
258 presence.add(presenceShow);
259 comm.sendPresence(ºhideº, 0) ;
260 � else if (source== presenceShow) �

261 presence.remove(presenceShow);
262 presence.add(presenceHide) ;
263 comm.sendPresence(ºOnlineº, Contact.ONLINE);
264 � else if (source== presenceContext ) �

265 ContextDialog dlg = newContextDialog(this ) ;
266 dlg.show();
267 if (dlg.okPressed) �

268 String context = dlg. tfContext . getText () ;
269 comm.sendPresence(context , user.presence) ;
270 �

271
272 �

273
274 �

275 �
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JabberUser.java

1 packagejabber;
2
3 public class JabberUser�
4
5 String username;
6 String jid ;
7 String password;
8 int presence= Contact.ONLINE;
9

10 public JabberUser( String name, String pwd, String jid ) �

11 this .username= name;
12 this .password = pwd;
13 this . jid = jid ;
14 �

15
16 public void setUsername(String username) �

17 this .username= username;
18 �

19
20 public void setPassword( String pwd)�

21 this .password = pwd;
22 �

23
24 public void setJid( String jid ) �

25 this . jid = jid ;
26 �

27
28 public String getJid() �

29 return jid ;
30 �

31
32 public String toString() �

33 return username;
34 �

35 �
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MessagePanel.java

1 packagejabber;
2
3 import java.awt .* ;
4 import java.awt.event.* ;
5 import java. util .Enumeration;
6
7 public class MessagePanelextendsPanel implementsActionListener �

8
9 JabberFrameframe;

10 TextArea output;
11 TextArea write ;
12 Button send;
13 Button cancel;
14 Contact contact = null ;
15
16 public MessagePanel(JabberFrameparent) �

17 frame= parent;
18 initGui () ;
19 �

20
21 public void initGui () �

22 output = newTextArea(ºº , 4, 10, TextArea.SCROLLBARS VERTICAL ONLY);
23 output. setEditable( false) ;
24 output.setBackground(Color.white) ;
25 write = newTextArea(ºº , 2, 10, TextArea.SCROLLBARS NONE);
26 write . requestFocus() ;
27 send= newButton(ºSendº);
28 send. addActionListener( this ) ;
29 cancel= newButton(ºCancelº);
30 cancel. addActionListener( this ) ;
31
32 setLayout(newGridBagLayout());
33 GridBagConstraintsgc = newGridBagConstraints() ;
34 gc. ®ll = GridBagConstraints.BOTH;
35 gc.gridx = 0;
36 gc.gridy = 0;
37 gc.gridwidth = 4;
38 gc. gridheight = 4;
39 gc.weightx = 100;
40 gc.weighty = 10;
41 add(output, gc) ;
42
43 gc.gridy = 4;
44 gc.gridwidth = 3;
45 gc. gridheight = 2;
46 gc.weightx = 100;
47 gc.weighty = 0;
48 add(write , gc) ;
49
50 gc. ®ll = GridBagConstraints.BOTH;
51 // gc.anchor = GridBagConstraints.CENTER;
52 gc.gridx = 3;
53 gc.gridy = 4;
54 gc.gridwidth = 1;
55 gc. gridheight = 1;
56 gc.weightx = 0;
57 gc.weighty = 0;
58 add(send, gc) ;
59 gc.gridy = 5;
60 add(cancel, gc) ;
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61
62 �

63
64 public void setContact(Contact c) �

65 if ( contact != c) �

66 output. setText (ºº) ;
67 contact = c;
68 �

69 Enumerationenum= c.getUnreadMessages();
70 while (enum.hasMoreElements()) �

71 displayMessage(c.getName() , ( String)enum.nextElement()) ;
72 �

73 c.removeUnreadMessages();
74 �

75
76 public void displayMessage( String author, String msg)�

77 output. setForeground(Color.blue) ;
78 output.append(author + º: � nº) ;
79 output. setForeground(Color.black) ;
80 output.append(msg+ º� nº);
81 �

82
83 public void actionPerformed(ActionEvent e) �

84 Object o = e.getSource() ;
85 if (o == send) �

86 if ( write . getText () . length() == 0)
87 return;
88 displayMessage(frame.getUser() . toString() , write . getText () ) ;
89 frame.comm.sendMessage(contact.getJid() , write . getText () ) ;
90 write . setText (ºº) ;
91 � else if (o == cancel) �

92 frame. setContactPanel() ;
93 �

94 �

95 �
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PresenceHandler.java

1 packagejabber;
2
3 import nanoxml.* ;
4 import java. util .Enumeration;
5
6 public class PresenceHandlerextendsElementHandler�
7
8 public PresenceHandler(JabberFramegui , JabberCommcomm) �

9 super(gui , comm);
10 �

11 public void handleElement(XMLElementxml) �

12 String temp;
13 String status = ºº;
14 String jid = null ;
15 int device = Contact.DESKTOP;
16 String type = null ;
17 int show = Contact.ONLINE;
18
19 jid = trimJid(xml.getProperty(ºfromº)) ;
20 type = xml.getProperty(ºtypeº) ;
21 if ( type != null && type.equalsIgnoreCase(º unavailableº))
22 show = Contact.OFFLINE;
23 if ( type != null && type.equalsIgnoreCase(º availableº) )
24 show = Contact.ONLINE;
25
26 for (Enumerationchildren = ( Enumeration)xml.enumerateChildren() ; children.hasMoreElements()

; ) �

27 XMLElementnode= (XMLElement)children.nextElement();
28 String tagName= node.getTagName();
29 if (tagName.equals(º statusº) ) �

30 status = node.getContents() ;
31 if ( status.equalsIgnoreCase(ºonlineº) )
32 show = Contact.ONLINE;
33 � else if (tagName.equals(ºshowº)) �

34 temp= node.getContents() ;
35 if (temp!= null ) �

36 if (temp.equalsIgnoreCase(ºdndº))
37 show = Contact.DND;
38 else if (temp.equalsIgnoreCase(ºawayº))
39 show = Contact.AWAY;
40 else if (temp.equalsIgnoreCase(ºxaº))
41 show = Contact.XA;
42 else if (temp.equalsIgnoreCase(ºonlineº))
43 show = Contact.ONLINE;
44 �

45 � else if (tagName.equals(ºdeviceº) ) �

46 temp= node.getContents() ;
47 if (temp!= null ) �

48 if (temp.equals(ºmobileº))
49 device = Contact.MOBILE;
50 else if (temp.equals(ºpdaº))
51 device = Contact.PDA;
52 else if (temp.equals(ºdesktopº) ) �

53 device = Contact.DESKTOP;
54 �

55 �

56 �

57 �

58 gui. setPresence( jid , show, status, device) ;
59 � �
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SetupDialog.java

1 packagejabber;
2
3 import java.awt .* ;
4 import java.awt.event.* ;
5
6 public class SetupDialogextendsDialog implementsActionListener �

7
8 public ®nal static String SERVER = ºhauk02.idi.ntnu.noº;
9

10 TextField tfUsername= new TextField(10);
11 Label lUsername= newLabel(ºUsername:º);
12 TextField tfPassword = new TextField(10);
13 Label labelPassword = newLabel(ºPassword:º);
14 CheckboxstorePwd= newCheckbox(ºStorepasswordº, false) ;
15 TextField tfServer = new TextField(SERVER, 10);
16 Label labelServer = newLabel(ºServer:º ) ;
17 Button cancel= newButton(ºCancelº);
18 Button ok = newButton(ºOKº);
19 booleanokPressed= false;
20
21 public SetupDialog(JabberFrameframe) �

22 super(frame, ºSetupº , true) ;
23 // setSize( Toolkit . getDefaultToolkit () . getScreenSize() ) ;
24 setSize(240,320);
25
26 ok.addActionListener( this ) ;
27 ok. setSize(cancel. getSize() ) ;
28 cancel. addActionListener( this ) ;
29
30 addWindowListener(newWindowAdapter() �

31 public void windowClosing(WindowEvente)�

32 dispose() ;
33 �

34 � ) ;
35 initGui () ;
36 �

37
38 pri vate void initGui () �

39 Panel p = newPanel() ;
40 p.setLayout(newGridBagLayout());
41 GridBagConstraintsgc = newGridBagConstraints() ;
42 gc. ®ll = GridBagConstraints.HORIZONTAL;
43 gc. gridheight = 1;
44 gc.gridwidth = 1;
45 gc.weightx = 100;
46 gc.weighty = 0;
47 gc.gridx = 0;
48 gc.gridy = 0;
49 gc.anchor= GridBagConstraints.EAST;
50 p.add(lUsername, gc) ;
51
52 gc.gridx = 1;
53 gc.gridy = 0;
54 gc.gridwidth = 2;
55 gc.anchor= GridBagConstraints.WEST;
56 p.add(tfUsername, gc) ;
57
58 gc.gridx = 0;
59 gc.gridy = 1;
60 gc.gridwidth = 1;
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61 gc.anchor= GridBagConstraints.EAST;
62 p.add(labelPassword , gc) ;
63
64 gc.gridx = 1;
65 gc.gridy = 1;
66 gc.gridwidth = 2;
67 gc.anchor= GridBagConstraints.WEST;
68 p.add(tfPassword , gc) ;
69
70 gc.gridx = 1;
71 gc.gridy = 2;
72 gc.gridwidth = 1;
73 gc.anchor= GridBagConstraints.CENTER;
74 p.add(storePwd, gc) ;
75
76 gc.gridwidth = 1;
77 gc.gridx = 0;
78 gc.gridy = 3;
79 gc.anchor= GridBagConstraints.EAST;
80 p.add( labelServer , gc) ;
81
82 gc.gridx = 1;
83 gc.gridy = 3;
84 gc.gridwidth = 2;
85 gc.anchor= GridBagConstraints.WEST;
86 p.add( tfServer , gc) ;
87
88 gc. ®ll = GridBagConstraints.NONE;
89 gc.gridx = 0;
90 gc.gridy = 4;
91 gc.gridwidth = 1;
92 gc.anchor= GridBagConstraints.EAST;
93 p.add(ok, gc) ;
94
95 gc.gridx = 1;
96 gc.gridy = 4;
97 gc.anchor= GridBagConstraints.WEST;
98 p.add(cancel, gc) ;
99

100 add(p , BorderLayout.NORTH);
101 �

102
103 public void actionPerformed(ActionEvent e) �

104 Object o = e.getSource() ;
105 if (o == cancel) �

106 dispose() ;
107 � else if (o == ok) �

108 okPressed= true ;
109 dispose() ;
110 �

111 �

112 �
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MessageHandler.java

1 packagejabber;
2
3 import nanoxml.* ;
4 import java. util .Enumeration;
5
6 public class MessageHandlerextendsElementHandler�
7
8 public MessageHandler(JabberFramegui, JabberCommcomm) �

9 super(gui , comm);
10 �

11
12 public void handleElement(XMLElementxml) �

13 String jid = trimJid(xml.getProperty(ºfromº)) ;
14 String id = xml.getProperty(ºidº) ;
15 String subject = ºº;
16 String body= ºº;
17
18 for (Enumeratione = xml.enumerateChildren() ; e.hasMoreElements() ; ) �

19 XMLElementchild = (XMLElement)e.nextElement();
20 String tagName= child.getTagName();
21 if (tagName.equals(ºsubjectº) ) �

22 subject = child . getContents() ;
23 � else if (tagName.equals(ºbodyº)) �

24 body= child . getContents() ;
25 �

26 �

27 gui.newMessage(jid , subject, body);
28 �

29 �
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C.3 Desktopclient

ConnectDialog.java

1 package jabberclient;
2
3 import javax.swing.* ;
4 import java.awt .* ;
5 import java.awt.event.* ;
6
7 public class ConnectDialogextendsJDialog implementsActionListener�

8
9 public ConnectDialog() �

10 �

11
12 public ®nal static String SERVER = ºhauk02.idi.ntnu.noº;
13
14 TextField tfUsername= new TextField(10);
15 Label lUsername= newLabel(ºUsername:º);
16 TextField tfPassword = new TextField(10);
17 Label labelPassword = newLabel(ºPassword:º);
18 CheckboxstorePwd= newCheckbox(ºStore passwordº, false) ;
19 TextField tfServer = new TextField(SERVER, 10);
20 Label labelServer = newLabel(ºServer:º) ;
21 Button cancel= newButton(ºCancelº);
22 Button ok = newButton(ºOKº);
23 booleanokPressed= false;
24
25 public ConnectDialog(JabberFrameframe) �

26 super(frame, ºConnectº, true) ;
27 // setSize( Toolkit . getDefaultToolkit () . getScreenSize() ) ;
28 setSize(240,240);
29
30 ok.addActionListener( this ) ;
31 ok. setSize(cancel. getSize() ) ;
32 cancel. addActionListener( this ) ;
33
34 addWindowListener(newWindowAdapter() �

35 public void windowClosing(WindowEvente) �

36 dispose() ;
37 �

38 � ) ;
39 initGui () ;
40 �

41
42 pri vate void initGui () �

43 JPanel p = newJPanel() ;
44 p.setLayout(newGridBagLayout());
45 GridBagConstraintsgc = newGridBagConstraints() ;
46 gc. ®ll = GridBagConstraints.HORIZONTAL;
47 gc. gridheight = 1;
48 gc.gridwidth = 1;
49 gc.weightx = 100;
50 gc.weighty = 0;
51 gc.gridx = 0;
52 gc.gridy = 0;
53 gc.anchor= GridBagConstraints.EAST;
54 p.add(lUsername, gc) ;
55
56 gc.gridx = 1;
57 gc.gridy = 0;
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58 gc.gridwidth = 2;
59 gc.anchor= GridBagConstraints.WEST;
60 p.add(tfUsername, gc) ;
61
62 gc.gridx = 0;
63 gc.gridy = 1;
64 gc.gridwidth = 1;
65 gc.anchor= GridBagConstraints.EAST;
66 p.add(labelPassword , gc) ;
67
68 gc.gridx = 1;
69 gc.gridy = 1;
70 gc.gridwidth = 2;
71 gc.anchor= GridBagConstraints.WEST;
72 p.add(tfPassword , gc) ;
73
74 gc.gridx = 1;
75 gc.gridy = 2;
76 gc.gridwidth = 1;
77 gc.anchor= GridBagConstraints.CENTER;
78 p.add(storePwd, gc) ;
79
80 gc.gridwidth = 1;
81 gc.gridx = 0;
82 gc.gridy = 3;
83 gc.anchor= GridBagConstraints.EAST;
84 p.add( labelServer , gc) ;
85
86 gc.gridx = 1;
87 gc.gridy = 3;
88 gc.gridwidth = 2;
89 gc.anchor= GridBagConstraints.WEST;
90 p.add( tfServer , gc) ;
91
92 gc. ®ll = GridBagConstraints.NONE;
93 gc.gridx = 0;
94 gc.gridy = 4;
95 gc.gridwidth = 1;
96 gc.anchor= GridBagConstraints.EAST;
97 p.add(ok, gc) ;
98
99 gc.gridx = 1;

100 gc.gridy = 4;
101 gc.anchor= GridBagConstraints.WEST;
102 p.add(cancel, gc) ;
103
104 getContentPane() .add(p , BorderLayout.NORTH);
105 �

106
107 public void actionPerformed(ActionEvent e) �

108 Object o = e.getSource() ;
109 if (o == cancel) �

110 dispose() ;
111 � else if (o == ok) �

112 okPressed= true ;
113 dispose() ;
114 �

115 �

116 �
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Contact.java

1 package jabberclient;
2
3 import java. util .Enumeration;
4 import java. util .Vector;
5
6 public class Contact �

7
8 public ®nal static int MOBILE = 0;
9 public ®nal static int DESKTOP= 1;

10 public ®nal static int PDA = 2;
11
12 public ®nal static int ONLINE = 0;
13 public ®nal static int OFFLINE = 1;
14 public ®nal static int DND = 2;
15 public ®nal static int AWAY = 3;
16 public ®nal static int XA = 4;
17
18 pri vate String username;
19 pri vate String jid ;
20 pri vate String status = º Of¯ineº;
21 int device;
22 int show;
23 Vector unreadMessages;
24
25 public Contact( String jid , String name) �

26 this .username= name;
27 this . jid = jid ;
28 show = OFFLINE;
29 device = DESKTOP;
30 unreadMessages= newVector() ;
31 �

32
33 public void setPresence( int show, String status, int device) �

34 this .show = show;
35 this . status = status;
36 this .device = device;
37 �

38
39 public void addMessage(String msg) �

40 int end= unreadMessages.size() ;
41 unreadMessages.insertElementAt(msg, end);
42 �

43
44 public EnumerationgetUnreadMessages() �

45 return unreadMessages.elements() ;
46 �

47
48 public void removeUnreadMessages() �

49 unreadMessages.removeAllElements();
50 �

51
52 public String getName() �

53 return username;
54 �

55
56 public String getJid() �

57 return jid ;
58 �

59
60 public int getShow() �
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61 return show;
62 �

63
64 public int getDevice() �

65 return device;
66 �

67
68 public String getStatus() �

69 return status;
70 �

71
72 public String toString() �

73 return username;
74 �

75 �
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ContactDialog.java

1 package jabberclient;
2
3 import javax.swing.* ;
4 import java.awt .* ;
5 import javax.swing.border.* ;
6 import java. util .Vector;
7 import java. util .Enumeration;
8 import java.awt.event.* ;
9

10 public class ContactDialogextendsJDialog �

11 // Gui
12 GridBagLayoutgridBagLayout1= newGridBagLayout();
13 JButton buttonOk= newJButton() ;
14 JButton buttonCancel= newJButton() ;
15 TitledBorder titledBorder1;
16 JTabbedPanejTabbedPane1= newJTabbedPane();
17 JPanel panelMobile= newJPanel() ;
18 GridBagLayoutgridBagLayout2= newGridBagLayout();
19 JList listAllMobile = new JList() ;
20 JList listSelectedMobile= new JList() ;
21 DefaultListModel lmAllMobile = newDefaultListModel() ;
22 DefaultListModel lmSelectedMobile= newDefaultListModel() ;
23 TitledBorder titledBorder2;
24 TitledBorder titledBorder3;
25 JButton buttonAddMobile= newJButton();
26 JButton buttonRemoveMobile= newJButton();
27 JList listSelectedPda= new JList() ;
28 JList listAllPda = new JList() ;
29 DefaultListModel lmAllPda = newDefaultListModel() ;
30 DefaultListModel lmSelectedPda= newDefaultListModel() ;
31 JButton buttonAddPda= newJButton() ;
32 JPanel panelPDA = newJPanel();
33 GridBagLayoutgridBagLayout3= newGridBagLayout();
34 JButton buttonRemovePda= newJButton();
35
36 // Membervariables
37 JabberFrameframe;
38 Vector contacts= newVector() ;
39 booleanokPressed= false;
40
41 public ContactDialog(JabberFrameframe) �

42 this .frame= frame;
43 try �

44 jbInit () ;
45 �

46 catch(Exceptione) �

47 e. printStackTrace() ;
48 �

49 Enumerationenum= frame.contactsHash.elements() ;
50 while ( enum.hasMoreElements()) �

51 Object o = enum.nextElement();
52 lmAllMobile.addElement(o);
53 lmAllPda.addElement(o);
54 �

55 �

56
57 public ContactDialog() �

58 try �

59 jbInit () ;
60 �
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61 catch(Exceptione) �

62 e. printStackTrace() ;
63 �

64
65 �

66 pri vate void jbInit () thr ows Exception �

67 titledBorder1 = new TitledBorder(BorderFactory. createEtchedBorder(Color.white,newColor
(178,178,178)) ,ºContactsº) ;

68 titledBorder2 = new TitledBorder(BorderFactory. createEtchedBorder(Color.white,newColor
(178,178,178)) ,ºSelectedº) ;

69 titledBorder3 = new TitledBorder(BorderFactory. createEtchedBorder(Color.white,newColor
(178,178,178)) ,ºAvailableº) ;

70 this .getContentPane() .setLayout(gridBagLayout1);
71 buttonOk. setText (ºOKº);
72 buttonOk.addActionListener(new java.awt.event. ActionListener() �

73 public void actionPerformed(ActionEvent e) �

74 buttonOkactionPerformed(e) ;
75 �

76 � ) ;
77 buttonCancel. setText (ºCancelº) ;
78 buttonCancel. addActionListener(new java.awt.event. ActionListener() �

79 public void actionPerformed(ActionEvent e) �

80 buttonCancelactionPerformed(e) ;
81 �

82 � ) ;
83 panelMobile.setLayout(gridBagLayout2);
84 listSelectedMobile. setBorder( titledBorder2) ;
85 listSelectedMobile.setModel(lmSelectedMobile);
86 listAllMobile . setBorder( titledBorder3) ;
87 listAllMobile .setModel(lmAllMobile);
88 buttonAddMobile.setText (º ���

� º);
89 buttonAddMobile.addActionListener(new java.awt.event. ActionListener() �

90 public void actionPerformed(ActionEvent e) �

91 buttonAddMobileactionPerformed(e);
92 �

93 � ) ;
94 buttonRemoveMobile.setText(º ����� º);
95 buttonRemoveMobile.addActionListener(new java.awt.event. ActionListener() �

96 public void actionPerformed(ActionEvent e) �

97 buttonRemoveMobile actionPerformed(e);
98 �

99 � ) ;
100 listSelectedPda. setBorder( titledBorder2) ;
101 listSelectedPda.setModel(lmSelectedPda);
102 listAllPda . setBorder( titledBorder3) ;
103 listAllPda .setModel(lmAllPda);
104 buttonAddPda.setText (º ���

�

º);
105 buttonAddPda.addActionListener(new java.awt.event. ActionListener() �

106 public void actionPerformed(ActionEvent e) �

107 buttonAddPdaactionPerformed(e) ;
108 �

109 � ) ;
110 panelPDA.setLayout(gridBagLayout3);
111 buttonRemovePda.setText(º ����� º);
112 buttonRemovePda.addActionListener(new java.awt.event. ActionListener() �

113 public void actionPerformed(ActionEvent e) �

114 buttonRemovePdaactionPerformed(e);
115 �

116 � ) ;
117 this .getContentPane() .add(buttonOk, newGridBagConstraints

(0, 4, 1, 1, 0.0,0.0
118 ,GridBagConstraints.EAST, GridBagConstraints.NONE,new Insets(0, 50,0, 0) , 0, 0) ) ;
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119 this .getContentPane() .add(buttonCancel, newGridBagConstraints
(2, 4, 1, 1, 0.0,0.0

120 ,GridBagConstraints.EAST, GridBagConstraints.NONE, new Insets(0, 0, 0, 50) , 0, 0) ) ;
121 this .getContentPane() .add(jTabbedPane1, newGridBagConstraints (0, 0, 3, 3, 1.0,1.0
122 ,GridBagConstraints.CENTER, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 0, 0) ) ;
123 jTabbedPane1.add(panelMobile, ºMobile phoneº);
124 panelMobile.add( listAllMobile , newGridBagConstraints (0, 0, 2, 4, 1.0,1.0
125 ,GridBagConstraints.CENTER, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 0, 0) ) ;
126 panelMobile.add( listSelectedMobile, newGridBagConstraints (3, 0, 2, 4, 1.0,1.0
127 ,GridBagConstraints.CENTER, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 0, 0) ) ;
128 panelMobile.add(buttonAddMobile, newGridBagConstraints (2, 0, 1, 1, 0.0,0.0
129 ,GridBagConstraints.SOUTH, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 0, 0) ) ;
130 panelMobile.add(buttonRemoveMobile, newGridBagConstraints (2, 3, 1, 1, 0.0,0.0
131 ,GridBagConstraints.NORTH, GridBagConstraints.NONE,new Insets(0, 0, 0, 0) , 0, 0) ) ;
132 jTabbedPane1.add(panelPDA, ºPDAº);
133 panelPDA.add( listAllPda , newGridBagConstraints (0, 0, 2, 4, 1.0,1.0
134 ,GridBagConstraints.CENTER, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 0, 0) ) ;
135 panelPDA.add( listSelectedPda, newGridBagConstraints (3, 0, 2, 4, 1.0,1.0
136 ,GridBagConstraints.CENTER, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 0, 0) ) ;
137 panelPDA.add(buttonAddPda, newGridBagConstraints (2, 2, 1, 1, 0.0,0.0
138 ,GridBagConstraints.SOUTH, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 0, 0) ) ;
139 panelPDA.add(buttonRemovePda, newGridBagConstraints(2, 3, 1, 1, 0.0,0.0
140 ,GridBagConstraints.NORTH, GridBagConstraints.NONE,new Insets(0, 0, 0, 0) , 0, 0) ) ;
141 �

142
143 void buttonAddMobileactionPerformed(ActionEvente) �

144 Object item = listAllMobile . getSelectedValue() ;
145 if (item == null )
146 return;
147 lmAllMobile .removeElement(item);
148 lmSelectedMobile.addElement(item);
149 �

150
151 void buttonRemoveMobile actionPerformed(ActionEvente) �

152 Object item = listSelectedMobile. getSelectedValue() ;
153 if (item == null )
154 return;
155 lmAllMobile .addElement(item);
156 lmSelectedMobile.removeElement(item);
157 �

158
159 void buttonAddPdaactionPerformed(ActionEvent e) �

160 Object item = listAllPda . getSelectedValue() ;
161 if (item == null )
162 return;
163 lmSelectedPda.addElement(item);
164 lmAllPda.removeElement(item);
165 �

166
167 void buttonRemovePdaactionPerformed(ActionEvente) �

168 Object item = listSelectedPda. getSelectedValue() ;
169 if (item == null )
170 return;
171 lmAllPda.addElement(item);
172 lmSelectedPda.removeElement(item);
173 �

174
175 void buttonOkactionPerformed(ActionEvent e) �

176 okPressed= true ;
177 dispose() ;
178 �

179
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180 void buttonCancelactionPerformed(ActionEvent e) �

181 dispose() ;
182 �

183 �
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ElementHandler.java

1 package jabberclient;
2
3 import nanoxml.* ;
4
5 public abstract class ElementHandler�
6
7 protected JabberFramegui;
8 protected JabberCommcomm;
9

10 public ElementHandler(JabberFramegui , JabberCommcomm) �

11 this .gui = gui;
12 this .comm= comm;
13 �

14
15 public abstract void handleElement(XMLElementxml);
16
17 public static String trimJid( String jid ) �

18 int endIndex = jid .indexOf(' /' ) ;
19 if (endIndex

�

0)
20 return jid . substring(0, endIndex);
21 else
22 return jid ;
23 �

24 �
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IqHandler.java

1 package jabberclient;
2
3 import java. util .Vector;
4 import java. util .Enumeration;
5 import nanoxml.* ;
6
7 public class IqHandler extendsElementHandler�
8
9 pri vate ®nal static String onlineMessage= º � presence� � status� Online� /status�

� /presence� º
;

10 pri vate ®nal static String CONTACT LIST NAMESPACE= º� ºjabber:ext:iq:rostercon®g� ºº;
11 pri vate ®nal static String PREFERENCESNAMESPACE= º� ºjabber:ext:iq:preferences� ºº;
12
13 public IqHandler(JabberFramegui , JabberCommcomm) �

14 super(gui , comm);
15 �

16
17 public void handleElement(XMLElementxml) �

18 String type;
19 String id ;
20
21 type = xml.getProperty(ºtypeº) ;
22 id = xml.getProperty(ºidº) ;
23
24 if (type.equalsIgnoreCase(º resultº) ��� type.equalsIgnoreCase(ºsetº) ) �

25 if ( id .equalsIgnoreCase(ºlogonº)) �

26 gui. println (ºLogon OKº);
27 gui.connected(true ) ;
28 gui. setTitle () ;
29 comm.send(onlineMessage);
30 comm.sendRoster();
31 � else if ( id .equalsIgnoreCase(º rosterº) ) �

32 XMLElementchild = (XMLElement)xml.getChildren().elementAt(0);
33 for (Enumeratione = child .enumerateChildren() ; e.hasMoreElements() ; ) �

34 XMLElementcontact= (XMLElement)e.nextElement();
35 String nick = contact. getProperty(ºnameº);
36 String jid = contact. getProperty(º jid º) ;
37 gui.addContact(newContact( jid , nick) ) ;
38 �

39 �

40
41 � else if ( type.equalsIgnoreCase(ºerrorº) ) �

42 gui. println (ºLogon failedº) ;
43 � else �

44 gui. println (ºHandle me:� nº + xml.toString() ) ;
45 �

46 �

47
48 public static String getContactListMsg(EnumerationmobileContacts, EnumerationpdaContacts) �

49 StringBuffer buf = new StringBuffer () ;
50
51 buf .append(º � iq type= � ºset� º

�

º);
52 buf .append(º � query xmlns=º+ CONTACT LIST NAMESPACE+ º

�

º);
53
54 buf .append(º � mobile� º);
55 while(mobileContacts.hasMoreElements()) �

56 String jid = (( Contact)mobileContacts.nextElement() ) . getJid() ;
57 buf .append(º � item jid= � ºº + jid + º � º / � º);
58 �

59 buf .append(º � /mobile� º);
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60
61 buf .append(º � pda

�

º);
62 while(pdaContacts.hasMoreElements()) �

63 String jid = (( Contact)pdaContacts.nextElement() ) . getJid() ;
64 buf .append(º � item jid= � ºº + jid + º� º / � º);
65 �

66 buf .append(º � /pda
�

º);
67
68 buf .append(º � /query� º);
69 buf .append(º � /iq � º);
70 return buf . toString() ;
71 �

72
73 public static String getPreferencesMessage( PreferencesInterface pref) �

74 StringBuffer buf = new StringBuffer () ;
75
76 buf .append(º � iq type= � ºset� º � º);
77 buf .append(º � query xmlns=º + PREFERENCESNAMESPACE+ º � º);
78
79 buf .append(º � mobile

�

º);
80 if ( pref.getMobileBlock())
81 buf .append(º � block/ � º);
82 String size = pref.getMobileMaxSize();
83 if ( size != null ) �

84 buf .append(º � size max= � ºº);
85 buf .append(size) ;
86 buf .append(º� º/ � º);
87 �

88 buf .append(º � /mobile
�

º);
89
90 buf .append(º � pda� º);
91 if ( pref.getPdaBlock())
92 buf .append(º � block/

�

º);
93 size = pref.getPdaMaxSize();
94 if ( size != null ) �

95 buf .append(º � size max= � ºº);
96 buf .append(size) ;
97 buf .append(º� º/

�

º);
98 �

99 buf .append(º � /pda� º);
100
101 if ( pref.getDesktopBlock()) �

102 buf .append(º � desktop� º);
103 buf .append(º � block/ � º);
104 buf .append(º � /desktop� º);
105 � else �

106 buf .append(º � desktop/
�

º);
107 �

108
109 buf .append(º � /query

�

º);
110 buf .append(º � /iq

�

º);
111 return buf . toString() ;
112 �

113 �
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JabberClient.java

1 package jabberclient;
2
3 import javax.swing.UIManager;
4
5 public class JabberClient�

6
7 public JabberClient() �

8 �

9
10 public static void main(String [] args) �

11 try �

12 UIManager.setLookAndFeel(UIManager.getSystemLookAndFeelClassName());
13 �

14 catch(Exceptione) �

15 e. printStackTrace() ;
16 �

17 JabberFrameframe= newJabberFrame();
18 frame. setVisible (true ) ;
19 �

20 �
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JabberComm.java

1 package jabberclient;
2
3 import java.net.* ;
4 import java. io .* ;
5 import nanoxml.* ;
6 import tools.NonBlockingInputStream;
7
8 public class JabberCommimplementsRunnable�

9
10 // Socket variables
11 int serverPort = 5222;
12 String serverAddress;
13 Socket socket;
14 OutputStreamout;
15 InputStreamin ;
16 booleanread = true ;
17
18 // Membervariables
19 JabberFramegui;
20 JabberUseruser;
21
22 // Elementhandlers
23 ElementHandleriqHandler;
24 ElementHandlermessageHandler;
25 ElementHandlerpresenceHandler;
26
27 // XML strings
28 String connectString= º � stream:streamto= � ºhauk02.idi .ntnu.no� º º +
29 ºxmlns= � ºjabber: client � º º +
30 ºxmlns:stream= � ºhttp :// etherx. jabber.org/streams� º

�

º;
31
32 String rosterString = º � iq id= � ºroster� º type= � ºget� º � º +
33 º � query xmlns=� ºjabber:iq: roster� º/ � º +
34 º � /iq

�

º;
35
36 public JabberComm(JabberFramegui, JabberUseruser) thr ows Exception �

37 this .gui = gui;
38 this . user = user;
39 iqHandler = new IqHandler(gui , this ) ;
40 messageHandler= newMessageHandler(gui, this ) ;
41 presenceHandler= newPresenceHandler(gui , this ) ;
42 // createParser () ;
43 �

44
45 public void connect( String adr) thr ows Exception �

46 try �

47 socket = newSocket(adr, serverPort) ;
48 out = socket.getOutputStream() ;
49 in = socket. getInputStream() ;
50 (newThread(this)) . start () ;
51 send(getConnectMessage(adr));
52 � catch ( Exceptione) �

53 read = false;
54 thr ow e;
55 �

56 �

57
58 public void disconnect() �

59 send(º � presencetype= � ºunavailable� º/ � º);
60 send(º � /stream:stream� º);
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61 gui. clearContacts() ;
62 gui.connected( false) ;
63 �

64
65 public void sendPresence( String context , int show) �

66 if ( context . equals(ºhideº) ) �

67 send(º � presencetype= � ºunavailable� º/
�

º);
68 return;
69 �

70 StringBuffer buf = new StringBuffer () ;
71 buf .append(º � presencefrom=� ºº + user.getJid() + º � º type= � ºavailable� º

�

� show
�

º);
72 switch(show) �

73 case Contact.ONLINE:
74 buf .append(ºonlineº) ;
75 break;
76 case Contact.XA:
77 buf .append(ºxaº);
78 break;
79 case Contact.AWAY:
80 buf .append(ºawayº);
81 break;
82 case Contact.DND:
83 buf .append(ºdndº);
84 break;
85 �

86 buf .append(º � /show � º);
87 buf .append(º � status� º + context + º � /status� º);
88 buf .append(º � /presence

�

º);
89 send(buf . toString() ) ;
90 � /
91
92 public void sendMessage(String toUserJid, String msg)�

93 String xml = º � messageid= � º12� º to=� ºº + toUserJid+ º � º
�

º +
94 º � body� º + msg+ º � /body� º +
95 º � /message� º;
96 send(xml);
97 �

98
99 public void run() �

100 String s;
101 byte [] buf;
102 int bytesRead= 0;
103 while(read)
104 try �

105 int available = in . available () ;
106 if ( available

�

0) �

107 buf = newbyte[ available ];
108 bytesRead= in . read(buf , 0, available) ;
109 String temp= new String(buf) ;
110 // System.out. println (” ����� ” + temp.substring(0, bytesRead)) ;
111 processMessage(temp.substring(0, bytesRead)) ;
112 � else �

113 try �

114 Thread.sleep(200);
115 � catch ( InterruptedExceptionie) � �

116 �

117
118 � catch(IOExceptionioe) �

119 gui. println (ºError readingº) ;
120 read = false;
121 �

122 �
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123
124 pri vate void processMessage(String s) �

125 int offset = 0;
126 int pos;
127 XMLElementm;
128 System.out. println (º ����� º + s);
129 if (s.charAt(1) == ' ?' ) � // begin document
130 offset = s.indexOf(' � ' , offset ) ;
131 offset+=1;
132 if ( offset + 6 � = s. length() )
133 return;
134 �

135 String temp= s. substring( offset+1, offset+7);
136 if (temp.equals(ºstreamº) ) �

137 offset += s.indexOf('
�

' , offset ) ;
138 sendLogon();
139 gui.connected(true) ;
140 return;
141 �

142
143
144 while( offset � s. length() ) �

145 try �

146 m = newXMLElement();
147 offset += m.parseString(s , offset ) ;
148 String elementName= m.getTagName();
149 if (elementName.equals(ºiqº)) �

150 iqHandler.handleElement(m);
151 � else if (elementName.equals(ºpresenceº)) �

152 presenceHandler.handleElement(m);
153 � else if (elementName.equalsIgnoreCase(ºmessageº)) �

154 messageHandler.handleElement(m);
155 �

156 � catch(XMLParseExceptionxmle) �

157 gui. println (xmle.getMessage()) ;
158 break;
159 �

160 �

161 �

162
163 public void send( String s) �

164 try �

165 out. write(s.getBytes() ) ;
166 out. ¯ush() ;
167 System.out. println (º ���

� º + s);
168 � catch (IOExceptionioe) �

169 gui. println (ºError sending: � nº + ioe.getMessage()) ;
170 ioe. printStackTrace(System.err) ;
171 �

172 �

173
174 pri vate String getConnectMessage(String server) �

175 String temp= º � stream:streamto= � ºº + server + º � º º +
176 ºxmlns=� ºjabber: client � º º +
177 ºxmlns:stream= � ºhttp :// etherx. jabber.org/streams� º

�

º;
178 return temp;
179 �

180
181 pri vate String getLogonMessage() �

182 return º � iq type= � ºset� º id= � ºlogon� º
�

º +
183 º � query xmlns=� ºjabber:iq:auth� º � º +
184 º � username� º + user.toString() + º � /username� º +
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185 º � password� º + user.password + º � /password� º +
186 º � resource

�

test� /resource
�

º +
187 º � /query� º +
188 º � /iq � º;
189 �

190
191 public void sendLogon() �

192 send(getLogonMessage());
193 �

194
195 public void sendRoster() �

196 send( rosterString) ;
197 �

198 �
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JabberFrame.java

1 package jabberclient;
2
3 import java.awt.event.* ;
4 import java.awt .* ;
5 import javax.swing.* ;
6 import javax.swing. tree.* ;
7 import javax.swing.border.* ;
8 import javax.swing.event.* ;
9 import java. util .Enumeration;

10 import java. util .Hashtable;
11
12 import nanoxml.* ;
13 import java.awt.Font;
14
15 public class JabberFrameextendsJFrameimplementsActionListener, TreeSelectionListener�

16
17 // GUI elements
18 JPanel contentPane;
19 JTextArea output;
20 JSplitPane splitPane;
21 JTree tree;
22 DefaultTreeModeltreeModel;
23 DefaultMutableTreeNoderootNode;
24
25 // Menues
26 JMenuBarmenuBar= newJMenuBar();
27 JMenumenuFile= newJMenu();
28 JMenuItemmenuFileConnect= newJMenuItem(ºConnectº, 'c ');
29 JMenuItemmenuFileDisconnect= newJMenuItem(ºDisconnectº, 'd' );
30 JMenuItemmenuFilePreferences= newJMenuItem(ºPreferencesº, ' p' ) ;
31 JMenuItemmenuFileExit= newJMenuItem(ºExitº, ' e' ) ;
32
33 JMenumenuPresence= newJMenu();
34 JMenuItemmenuPresenceOnline= newJMenuItem(ºOnlineº, 'o');
35 JMenuItemmenuPresenceDnd= newJMenuItem(ºDo not disturbº, 'b ');
36 JMenuItemmenuPresenceAway = newJMenuItem(ºAwayº, 'a' );
37 JMenuItemmenuPresenceXA= newJMenuItem(ºExtendedawayº, 'x') ;
38 JMenuItemmenuPresenceHide= newJMenuItem(ºHide presenceº);
39 JMenuItemmenuPresenceShow = newJMenuItem(ºShow presenceº);
40
41 JMenumenuContacts= newJMenu(ºContactsº);
42 JMenuItemmenuContactsAdd= newJMenuItem(ºAdd contactº);
43 JMenuItemmenuContactsRemove = newJMenuItem(ºRemove contactº);
44 JMenuItemmenuContactsAdm= newJMenuItem(ºEdit contact listsº);
45
46 // Popupmenu
47 JMenuItempopupSend= newJMenuItem(ºSendmessageº);
48 JMenuItempopupRemove = newJMenuItem();
49
50 // Membervariables
51 JabberCommcomm;
52 HashtablecontactsHash= newHashtable() ;
53 HashtablecontactWindowHash= newHashtable();
54 JabberUseruser;
55 Contact selectedContact= null ;
56 String serverAddress;
57 String context ;
58
59 public JabberFrame() �

60 super(ºJabberº) ;
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61 try �

62 jbInit () ;
63 � catch ( Exceptione) �

64 �

65 addWindowListener(newWindowAdapter() �

66 public void windowClosing(WindowEvente)�

67 System.exit (0) ;
68 � � );
69
70 ImageIconicon = newImageIcon(ºbulb online. gif º) ;
71
72 setIconImage(icon.getImage() ) ;
73 setSize(250,350);
74 �

75
76 pri vate void jbInit () thr ows Exception�

77 Border etched= BorderFactory. createEtchedBorder() ;
78 Border border = BorderFactory. createTitledBorder(etched, ºOutputº) ;
79 JScrollPane scrollOutput;
80 JScrollPane scrollTree;
81
82 // Output area
83 output = newJTextArea() ;
84 output.setLineWrap(true);
85 output. setBorder(border) ;
86 scrollOutput = new JScrollPane(output) ;
87 scrollOutput. setVerticalScrollBarPolicy ( JScrollPane.VERTICAL SCROLLBAR ALWAYS);
88
89 // Tree area
90 rootNode= newDefaultMutableTreeNode(ºContactsº);
91 treeModel= newDefaultTreeModel(rootNode);
92 treeModel.setAsksAllowsChildren(true ) ;
93 tree = newJTree(treeModel) ;
94 tree. putClientProperty(ºJTree. lineStyleº , ºAngledº);
95 tree. addTreeSelectionListener( this ) ;
96 tree. setCellRenderer(newTreeRenderer()) ;
97 ToolTipManager.sharedInstance() .registerComponent( tree) ;
98 scrollTree = new JScrollPane( tree) ;
99

100 MouseListenerml = newMouseAdapter() �

101 public void mousePressed(MouseEvente) �

102 TreePath path = tree. getPathForLocation(e.getX() , e.getY()) ;
103 if (path == null )
104 return;
105 DefaultMutableTreeNodeselectedNode= (DefaultMutableTreeNode)path.getLastPathComponent()

;
106 if (selectedNode== rootNode)
107 return;
108 Contact c = ( Contact)selectedNode.getUserObject() ;
109 selectedContact= c;
110 showPopupMenu(c, e);
111 � � ;
112 tree.addMouseListener(ml);
113
114 splitPane = new JSplitPane( JSplitPane.VERTICAL SPLIT, scrollTree, scrollOutput) ;
115 splitPane. setDividerLocation(200);
116
117 contentPane = ( JPanel)getContentPane() ;
118 contentPane.add( splitPane) ;
119
120 // Menus
121 setJMenuBar(menuBar);
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122
123 menuFile.setText (ºFileº) ;
124 menuFile.setMnemonic(' f' ) ;
125 menuFileConnect.addActionListener( this ) ;
126 menuFile.add(menuFileConnect);
127 menuFileDisconnect.addActionListener( this ) ;
128 menuFileDisconnect.setEnabled( false) ;
129 menuFile.add(menuFileDisconnect);
130 menuFilePreferences. addActionListener( this ) ;
131 menuFile.add(menuFilePreferences) ;
132 menuFile.addSeparator() ;
133 menuFileExit. addActionListener( this ) ;
134 menuFile.add(menuFileExit) ;
135 menuBar.add(menuFile);
136
137 menuPresence.setText (ºPresenceº) ;
138 menuPresence.setMnemonic('p');
139 menuPresenceOnline.addActionListener( this ) ;
140 menuPresence.add(menuPresenceOnline);
141 menuPresenceDnd.addActionListener(this) ;
142 menuPresence.add(menuPresenceDnd);
143 menuPresenceAway.addActionListener(this) ;
144 menuPresence.add(menuPresenceAway);
145 menuPresenceXA.addActionListener(this);
146 menuPresence.add(menuPresenceXA);
147 menuPresence.add(newJSeparator() ) ;
148 menuPresenceShow.addActionListener(this) ;
149 menuPresenceHide.addActionListener( this ) ;
150 menuPresence.add(menuPresenceHide);
151 menuBar.add(menuPresence);
152
153 menuContacts.setMnemonic('c ') ;
154 menuContactsAdd.addActionListener(this) ;
155 menuContacts.add(menuContactsAdd);
156 menuContactsRemove.addActionListener(this);
157 menuContacts.add(menuContactsRemove);
158 menuContacts.addSeparator() ;
159 menuContactsAdm.addActionListener(this);
160 menuContacts.add(menuContactsAdm);
161 menuBar.add(menuContacts);
162
163 // Popupmenu
164 popupSend.addActionListener( this ) ;
165 popupRemove.addActionListener(this) ;
166 �

167
168 public void newMessage(String jid , String subject, String body) �

169 Contact c = ( Contact)contactsHash.get( jid ) ;
170 if (c == null )
171 return ; // Do something!!!
172 MessageFrameframe= showMessageDialog(c);
173 frame.displayMessage(c.getName(), body);
174 �

175
176 public void setPresence( String jid , int show, String status, int device) �

177 Contact contact = ( Contact)contactsHash.get( jid ) ;
178 if ( contact != null ) �

179 contact. setPresence(show, status, device) ;
180 �

181 treeModel.nodeChanged(rootNode);
182 �

183
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184 public void addContact(Contact contact) �

185 contactsHash.put( contact. getJid() , contact) ;
186 DefaultMutableTreeNodenode= newDefaultMutableTreeNode(contact, false) ;
187 treeModel. insertNodeInto(node, rootNode, rootNode.getChildCount() ) ;
188 �

189
190 public void removeContact(String name) �

191
192 �

193
194 public void clearContacts() �

195 rootNode.removeAllChildren() ;
196 treeModel. reload() ;
197 �

198
199
200
201 public void print (char c) �

202 output.append((newCharacter(c) ) . toString() ) ;
203 �

204
205 public void print ( String s) �

206 output.append(s) ;
207 �

208
209 public void println ( String s) �

210 output.append(s + º � nº);
211 �

212
213 public void setTitle () �

214 setTitle (ºJabber � º + user. getJid() ) ;
215 �

216
217 pri vate booleanshowConnectDialog() �

218 ConnectDialogdlg = newConnectDialog(this) ;
219 dlg.show();
220 if (dlg.okPressed) �

221 String userName= dlg.tfUsername.getText () ;
222 serverAddress= dlg. tfServer . getText () ;
223 user = newJabberUser(userName, dlg. tfPassword. getText () , userName+ º@º+ serverAddress)

;
224 return true ;
225 �

226 return false;
227 �

228
229 pri vate MessageFrameshowMessageDialog(Contactcontact) �

230 if ( contact== null )
231 return null ; // Notify user
232 MessageFramecurrentFrame= (MessageFrame)contactWindowHash.get(contact.getJid() ) ;
233 if (currentFrame== null ) �

234 currentFrame= newMessageFrame(contact, this ) ;
235 currentFrame. setSize(250,350);
236 currentFrame. setVisible (true ) ;
237 contactWindowHash.put(contact. getJid() , currentFrame) ;
238 � else �

239 currentFrame. setVisible (true ) ;
240 �

241 return currentFrame;
242 �

243
244 pri vate void showContactsDialog() �
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245 ContactDialogdlg = newContactDialog(this ) ;
246 dlg. setSize(300,300);
247 dlg.setModal(true ) ;
248 dlg.show();
249 if (dlg.okPressed) �

250 String msg= IqHandler.getContactListMsg(dlg.lmSelectedMobile.elements() , dlg.
lmSelectedPda.elements() ) ;

251 comm.send(msg);
252 System.out. println (º ���

� º + msg);
253 �

254 �

255
256 pri vate void showPreferencesDialog() �

257 PreferencesDialogdlg = new PreferencesDialog() ;
258 dlg. setSize(300,400);
259 dlg.setModal(true ) ;
260 dlg.show();
261 if (dlg.okPressed) �

262 String msg= IqHandler.getPreferencesMessage(dlg) ;
263 System.out. println (msg);
264 if (comm!= null && msg!= null )
265 comm.send(msg);
266 �

267 �

268
269 pri vate void connect() �

270 try �

271 if ( user== null ) �

272 if (! showConnectDialog())
273 return;
274 �

275 println (ºConnecting...º ) ;
276 comm= newJabberComm(this, user);
277 comm.connect(serverAddress);
278 � catch(Exceptione) �

279 output. setText (ºConnection failed: � nº + e.getMessage()) ;
280 �

281 �

282
283 pri vate void showPopupMenu(Contactc, MouseEvente) �

284 JPopupMenupm= newJPopupMenu();
285 JMenuItemjid = newJMenuItem(c.getJid() ) ;
286 jid .setEnabled( false) ;
287 pm.add(jid ) ;
288 pm.addSeparator() ;
289 pm.add(popupSend);
290 popupRemove.setText(c.getName());
291 pm.add(popupRemove);
292 pm.show(tree, e.getX() , e.getY()) ;
293 �

294
295 public void actionPerformed(ActionEvent event) �

296 JMenuItemitem = (JMenuItem)event.getSource() ;
297 if (item == menuFileExit) �

298 System.exit (0) ;
299 � else if (item == menuFileConnect) �

300 connect() ;
301 � else if (item == menuFileDisconnect) � /** @todocheck that comm!= null* /
302 comm.disconnect();
303 � else if (item == menuPresenceDnd) �

304 if ( context == null )
305 comm.sendPresence(ºdndº, Contact.DND);
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306 else
307 comm.sendPresence(context , Contact.DND);
308 � else if (item == menuPresenceOnline) �

309 if ( context == null )
310 comm.sendPresence(ºonlineº, Contact.ONLINE);
311 else
312 comm.sendPresence(context , Contact.ONLINE);
313 � else if (item == menuPresenceAway) �

314 if ( context == null )
315 comm.sendPresence(ºawayº, Contact.AWAY);
316 else
317 comm.sendPresence(context , Contact.AWAY);
318 � else if (item == menuPresenceXA) �

319 if ( context == null )
320 comm.sendPresence(ºxaº, Contact.XA);
321 else
322 comm.sendPresence(context , Contact.XA);
323 � else if (item == popupSend) �

324 showMessageDialog(selectedContact);
325 � else if (item == menuContactsAdm) �

326 showContactsDialog();
327 � else if (item == menuFilePreferences) �

328 showPreferencesDialog() ;
329 � else if (item == menuPresenceHide) �

330 comm.sendPresence(ºhideº, 0) ;
331 menuPresence.remove(menuPresenceHide);
332 menuPresence.add(menuPresenceShow);
333 menuPresence.validate() ;
334 � else if (item == menuPresenceShow) �

335 comm.sendPresence(ºonlineº, Contact.ONLINE);
336 menuPresence.remove(menuPresenceShow);
337 menuPresence.add(menuPresenceHide);
338 menuPresence.validate() ;
339 �

340 �

341
342 public void valueChanged(TreeSelectionEvent e) �

343 TreePath path = tree. getSelectionPath () ;
344 if (path == null )
345 return;
346 �

347
348 public void connected(booleanb) �

349 menuFileConnect.setEnabled(! b) ;
350 menuFileDisconnect.setEnabled(b) ;
351 menuFile. validate() ;
352 �

353 �
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JabberUser.java

1 package jabberclient;
2
3 public class JabberUser�
4
5 String username;
6 String jid ;
7 String password;
8
9 public JabberUser( String name, String pwd, String jid ) �

10 this .username= name;
11 this .password = pwd;
12 this . jid = jid ;
13 �

14
15 public void setUsername(String username) �

16 this .username= username;
17 �

18
19 public void setPassword( String pwd) �

20 this .password = pwd;
21 �

22
23 public void setJid( String jid ) �

24 this . jid = jid ;
25 �

26
27 public String getJid() �

28 return jid ;
29 �

30
31 public String toString() �

32 return username;
33 �

34 �
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MessageFrame.java

1 package jabberclient;
2
3 import javax.swing.* ;
4 import java.awt .* ;
5 import javax.swing.border.* ;
6 import java.awt.event.* ;
7
8 public class MessageFrameextendsJFrame�

9
10 // GUI elements
11 TitledBorder titledBorder1;
12 JTextArea inputArea= newJTextArea() ;
13 GridBagLayoutgridBagLayout1= newGridBagLayout();
14 JLabel headerPanel = newJLabel() ;
15 JButton buttonSend= newJButton() ;
16
17 // Membervariables
18 Contact contact;
19 JabberFrameframe;
20 JTextArea otuputArea= newJTextArea() ;
21
22 public MessageFrame(Contactcontact, JabberFrameframe) �

23 super(contact.getName());
24 this . contact = contact;
25 this .frame= frame;
26 try �

27 jbInit () ;
28 �

29 catch(Exceptione) �

30 e. printStackTrace() ;
31 �

32 �

33 pri vate void jbInit () thr ows Exception �

34 headerPanel. setFont(newFont(ºTimesº, Font.BOLD, 14));
35 headerPanel.setForeground(Color.blue) ;
36 headerPanel. setText (º Til : º + contact.getName() + º º + contact. getStatus() ) ;
37 titledBorder1 = new TitledBorder(ºº) ;
38 JScrollPane scroll = new JScrollPane(otuputArea) ;
39 scroll . setVerticalScrollBarPolicy ( JScrollPane.VERTICAL SCROLLBAR AS NEEDED);
40 scroll . setAutoscrolls(true) ;
41
42 inputArea.setMaximumSize(newDimension(10,10));
43 inputArea.setMinimumSize(newDimension(10,10));
44 inputArea.setLineWrap(true);
45 inputArea.setRows(4);
46
47 this .getContentPane() .setLayout(gridBagLayout1);
48
49 buttonSend. setToolTipText (ºSendmessageto º + contact.getName());
50 buttonSend. setText (ºSendº);
51 buttonSend. addActionListener(new java.awt.event. ActionListener() �

52 public void actionPerformed(ActionEvent e) �

53 buttonSendactionPerformed(e) ;
54 �

55 � ) ;
56 otuputArea. setBorder(BorderFactory. createEtchedBorder() ) ;
57 otuputArea. setPreferredSize(newDimension(40,20)) ;
58 otuputArea. setCaretPosition(0) ;
59 otuputArea. setEditable( false) ;
60 otuputArea.setColumns(20);
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61 otuputArea.setLineWrap(true);
62 otuputArea.setRows(500);
63 this .getContentPane() .add( scroll , newGridBagConstraints (0, 1, 5, 3, 1.0,1.0
64 ,GridBagConstraints.CENTER, GridBagConstraints.BOTH, new Insets(0, 0, 1, 0) , 92,36)

) ;
65 scroll .getViewport() .add(otuputArea, null ) ;
66 this .getContentPane() .add(inputArea, newGridBagConstraints (0, 4, 3, 2, 1.0,0.0
67 ,GridBagConstraints.CENTER, GridBagConstraints.HORIZONTAL, new Insets(1, 0, 2, 0)

, 162,40)) ;
68 this .getContentPane() .add(headerPanel, newGridBagConstraints (0, 0, 2, 1, 0.0,0.0
69 ,GridBagConstraints.CENTER, GridBagConstraints.NONE, new Insets(0, 0, 13,0) , 0, 0)

) ;
70 this .getContentPane() .add(buttonSend, newGridBagConstraints (4, 4, 1, 2, 0.0,0.0
71 ,GridBagConstraints.CENTER, GridBagConstraints.BOTH, new Insets(0, 0, 0, 0) , 6, 0) ) ;
72 �

73
74 public void displayMessage(String user, String msg) �

75 otuputArea.setForeground(Color.blue) ;
76 otuputArea.append(user+ º: � nº) ;
77 otuputArea.setForeground(Color.black) ;
78 otuputArea.append(msg+ º� nº);
79 �

80
81 void buttonSendactionPerformed(ActionEvent e) �

82 String s = inputArea. getText () ;
83 if (s. length() == 0)
84 return;
85 inputArea. setText (ºº) ;
86 displayMessage(frame.user. toString() , s) ;
87 if (frame.comm!= null )
88 frame.comm.sendMessage(contact.getJid() , s) ;
89 �

90 �
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MessageHandler.java

1 package jabberclient;
2
3 import nanoxml.* ;
4 import java. util .Enumeration;
5
6 public class MessageHandlerextendsElementHandler�
7
8 public MessageHandler(JabberFramegui, JabberCommcomm) �

9 super(gui , comm);
10 �

11
12 public void handleElement(XMLElementxml) �

13 String jid = trimJid(xml.getProperty(ºfromº)) ;
14 String id = xml.getProperty(ºidº) ;
15 String subject = ºº;
16 String body= ºº;
17
18 for (Enumeratione = xml.enumerateChildren() ; e.hasMoreElements() ; ) �

19 XMLElementchild = (XMLElement)e.nextElement();
20 String tagName= child.getTagName();
21 if (tagName.equals(ºsubjectº) ) �

22 subject = child . getContents() ;
23 � else if (tagName.equals(ºbodyº)) �

24 body= child . getContents() ;
25 �

26 �

27 gui.newMessage(jid , subject, body);
28 �

29 �
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PreferencesDialog.java

1 package jabberclient;
2
3 import java.awt .* ;
4 import javax.swing.* ;
5 import javax.swing.border.* ;
6 import com.borland. jbcl . layout.* ;
7 import java.awt.event.* ;
8 import javax.swing.event.* ;
9

10 public class PreferencesDialogextendsJDialog implements PreferencesInterface �

11
12 // Membervariables
13 booleanokPressed= false;
14 JabberFrameframe;
15
16 booleanblockDesktop= false;
17 booleanblockMobile= false;
18 booleanblockPda= false;
19 boolean ®lterMobile = false;
20 String ®lterMobileValue = null ;
21 boolean ®lterPda = false;
22 String ®lterPdaValue = null ;
23
24 booleanforwardSMS= false;
25 booleanforwardEmail= false;
26 String forwardParameter= null ;
27
28
29 // Gui elements
30 IntegerVeri®er iv = new IntegerVeri®er ( this ) ;
31 JTabbedPanetabPane= newJTabbedPane();
32 JPanel tabPaneFilter = newJPanel() ;
33 JPanel blockPanel = newJPanel() ;
34 JPanel sizePanel = newJPanel() ;
35 TitledBorder borderBlock;
36 TitledBorder borderSize;
37 JCheckBoxcbBlockMobile= newJCheckBox();
38 JCheckBoxcbBlockDesktop= newJCheckBox();
39 JCheckBoxcbBlockPda= newJCheckBox();
40 VerticalFlowLayout verticalFlowLayout1 = newVerticalFlowLayout() ;
41 JCheckBoxcbFilterMobile= newJCheckBox();
42 GridBagLayoutsizeGridBagLayout= newGridBagLayout();
43 JTextField tfFilterMobile = new JTextField() ;
44 JCheckBoxcbFilterPda= newJCheckBox();
45 JTextField tfFilterPda = new JTextField() ;
46 VerticalFlowLayout verticalFlowLayout2 = newVerticalFlowLayout() ;
47 JPanel buttonPanel = newJPanel() ;
48 JButton buttonOK= newJButton();
49 JButton buttonCancel= newJButton() ;
50 JPanel tabPaneForward = newJPanel() ;
51 ButtonGroupbuttonGroupForward= newButtonGroup();
52 JPanel jPanel1 = newJPanel() ;
53 JTextField tfSMS= new JTextField() ;
54 JRadioButtonrbEmail = newJRadioButton();
55 JTextField tfEmail = new JTextField() ;
56 JRadioButtonrbForwardSms= newJRadioButton();
57 BorderLayoutborderLayout1= newBorderLayout();
58 GridBagLayoutgridBagLayout1= newGridBagLayout();
59 TitledBorder titledBorder1;
60 Componentcomponent1;
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61 JCheckBoxjCheckBox1= newJCheckBox();
62
63 public PreferencesDialog() �

64 try �

65 jbInit () ;
66 �

67 catch(Exceptione) �

68 e. printStackTrace() ;
69 �

70 setTitle (ºPreferencesº) ;
71 �

72 pri vate void jbInit () thr ows Exception �

73 borderBlock= new TitledBorder(BorderFactory. createEtchedBorder(Color.white,newColor
(148,145,140)) ,ºBlocking rulesº) ;

74 borderSize= new TitledBorder(BorderFactory. createEtchedBorder(Color.white,newColor
(148,145,140)) ,ºSize ®lter º) ;

75 titledBorder1 = new TitledBorder(BorderFactory. createEtchedBorder(Color.white,newColor
(148,145,140)) ,ºForward toº) ;

76 component1= Box. createVerticalStrut (8) ;
77 tabPaneFilter. setLayout( verticalFlowLayout2) ;
78 blockPanel. setBorder(borderBlock) ;
79 blockPanel. setLayout( verticalFlowLayout1) ;
80 sizePanel. setBorder(borderSize) ;
81 sizePanel. setLayout(sizeGridBagLayout);
82 cbBlockMobile.setText (ºMobile phoneº);
83 cbBlockMobile.addItemListener(new java.awt.event. ItemListener() �

84 public void itemStateChanged(ItemEvent e) �

85 cbBlockMobile itemStateChanged(e);
86 �

87 � ) ;
88 cbBlockDesktop.setMnemonic('0');
89 cbBlockDesktop.setText (ºDesktopº);
90 cbBlockDesktop.addItemListener(new java.awt.event. ItemListener() �

91 public void itemStateChanged(ItemEvent e) �

92 cbBlockDesktopitemStateChanged(e);
93 �

94 � ) ;
95 cbBlockPda.setText (ºPDAº);
96 cbBlockPda.addItemListener(new java.awt.event. ItemListener() �

97 public void itemStateChanged(ItemEvent e) �

98 cbBlockPdaitemStateChanged(e);
99 �

100 � ) ;
101 cbFilterMobile. setToolTipText (ºº) ;
102 cbFilterMobile. setText (ºMobile Phoneº);
103 cbFilterMobile. addItemListener(new java.awt.event. ItemListener() �

104 public void itemStateChanged(ItemEvent e) �

105 cbFilterMobile itemStateChanged(e) ;
106 �

107 � ) ;
108 tfFilterMobile .setBackground(Color. lightGray) ;
109 tfFilterMobile .setEnabled( false) ;
110 tfFilterMobile . setToolTipText (ºTruncatemessageto this sizeº) ;
111 tfFilterMobile . setInputVeri®er ( iv ) ;
112 cbFilterPda. setText (ºPDAº);
113 cbFilterPda. addItemListener(new java.awt.event. ItemListener() �

114 public void itemStateChanged(ItemEvent e) �

115 cbFilterPdaitemStateChanged(e) ;
116 �

117 � ) ;
118 tfFilterPda .setBackground(Color. lightGray) ;
119 tfFilterPda .setEnabled( false) ;
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120 tfFilterPda . setToolTipText (ºTruncatemessageto this sizeº) ;
121 tfFilterPda . setInputVeri®er ( iv ) ;
122 buttonOK.setText (ºOKº);
123 buttonOK.addActionListener(new java.awt.event. ActionListener() �

124 public void actionPerformed(ActionEvent e) �

125 buttonOK actionPerformed(e);
126 �

127 � ) ;
128 buttonCancel. setText (ºCancelº) ;
129 buttonCancel. addActionListener(new java.awt.event. ActionListener() �

130 public void actionPerformed(ActionEvent e) �

131 buttonCancelactionPerformed(e) ;
132 �

133 � ) ;
134 borderSize. setTitle (ºMaximum messagesizeº);
135 rbEmail. setText (ºE � mailº);
136 tfEmail .setMaximumSize(newDimension(60,21));
137 tfEmail . setToolTipText (ºE � mail addressº);
138 rbForwardSms.setText(ºSMSº);
139 jPanel1.setLayout(gridBagLayout1);
140 tabPaneForward.setLayout(borderLayout1) ;
141 tfSMS.setMaximumSize(newDimension(40,21));
142 tfSMS.setToolTipText (ºMobile phonenumerº);
143 tfSMS.setColumns(20);
144 jPanel1. setBorder( titledBorder1) ;
145 jCheckBox1.setText(ºSendcopy to desktop clientº) ;
146 this .getContentPane() .add(tabPane, BorderLayout.CENTER);
147 tabPane.add( tabPaneFilter , º Filter º) ;
148 tabPaneFilter.add(blockPanel, null ) ;
149 blockPanel.add(cbBlockDesktop, null ) ;
150 blockPanel.add(cbBlockMobile, null ) ;
151 blockPanel.add(cbBlockPda, null ) ;
152 tabPaneFilter.add( sizePanel , null ) ;
153 sizePanel.add( cbFilterMobile , newGridBagConstraints (0, 0, 1, 1, 0.0,0.0
154 ,GridBagConstraints.EAST, GridBagConstraints.NONE, new Insets(5, 5, 0, 5) , 99,0) ) ;
155 sizePanel.add( tfFilterMobile , newGridBagConstraints (0, 1, 1, 1, 0.0,0.0
156 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(0, 30,0, 0) , 50,0) ) ;
157 sizePanel.add( cbFilterPda, newGridBagConstraints (0, 2, 1, 1, 0.0,0.0
158 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(5, 5, 0, 0) , 0, 0) ) ;
159 sizePanel.add( tfFilterPda , newGridBagConstraints (0, 3, 1, 1, 0.0,0.0
160 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(0, 30,0, 0) , 50,0) ) ;
161 tabPaneFilter.add(buttonPanel, null ) ;
162 buttonPanel.add(buttonOK, null ) ;
163 buttonPanel.add(buttonCancel, null ) ;
164 tabPane.add(tabPaneForward, ºForwardº);
165 tabPaneForward.add(jPanel1, BorderLayout.NORTH);
166 jPanel1.add(rbForwardSms, newGridBagConstraints (0, 0, 1, 1, 0.0,0.0
167 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(5, 10,0, 5) , 0, 0) ) ;
168 jPanel1.add(tfSMS, newGridBagConstraints (0, 1, 1, 1, 1.0,0.0
169 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(0, 20,0, 5) , 100,0)

) ;
170 jPanel1.add(rbEmail, newGridBagConstraints (0, 2, 1, 1, 0.0,0.0
171 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(0, 10,0, 5) , 0, 0) ) ;
172 jPanel1.add(tfEmail , newGridBagConstraints (0, 3, 1, 1, 1.0,0.0
173 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(0, 20,0, 5) , 100,0)

) ;
174 buttonGroupForward.add(rbForwardSms);
175 buttonGroupForward.add(rbEmail);
176 jPanel1.add(component1, newGridBagConstraints (0, 4, 1, 1, 0.0,0.0
177 ,GridBagConstraints.CENTER, GridBagConstraints.NONE, new Insets(0, 0, 0, 0) , 0, 0) ) ;
178 jPanel1.add(jCheckBox1, newGridBagConstraints (0, 5, 1, 1, 0.0,0.0
179 ,GridBagConstraints.WEST, GridBagConstraints.NONE, new Insets(0, 10,0, 0) , 0, 0) ) ;
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180 �

181
182 void cbBlockDesktopitemStateChanged(ItemEvente) �

183 blockDesktop= (e.getStateChange() == ItemEvent.SELECTED);
184 �

185
186 void cbBlockMobile itemStateChanged(ItemEvente) �

187 blockMobile = (e.getStateChange() == ItemEvent.SELECTED);
188 �

189
190 void cbBlockPdaitemStateChanged(ItemEvente) �

191 blockPda= ( e.getStateChange() == ItemEvent.SELECTED);
192 �

193
194 void cbFilterMobile itemStateChanged(ItemEvent e) �

195 boolean selected= ( e.getStateChange() == ItemEvent.SELECTED);
196 ®lterMobile = selected;
197 tfFilterMobile .setEnabled( selected) ;
198 if ( selected) �

199 tfFilterMobile .setBackground(Color.white) ;
200 � else �

201 tfFilterMobile .setBackground(Color. lightGray) ;
202 �

203 �

204
205 void cbFilterPdaitemStateChanged(ItemEvent e) �

206 boolean selected= ( e.getStateChange() == ItemEvent.SELECTED);
207 ®lterPda = selected;
208 tfFilterPda .setEnabled( selected) ;
209 if ( selected) �

210 tfFilterPda .setBackground(Color.white) ;
211 � else �

212 tfFilterPda .setBackground(Color. lightGray) ;
213 �

214 �

215
216 void buttonOK actionPerformed(ActionEvente) �

217 // Get input
218 if ( ®lterMobile )
219 ®lterMobileValue = tfFilterMobile . getText () ;
220 if ( ®lterPda)
221 ®lterPdaValue = tfFilterPda . getText () ;
222
223 okPressed= true ;
224 dispose() ;
225 �

226
227 void buttonCancelactionPerformed(ActionEvent e) �

228 dispose() ;
229 �

230
231 // PreferenceInterface implementations
232 public booleangetMobileBlock() �

233 return blockMobile;
234 �

235
236 public booleangetPdaBlock() �

237 return blockPda;
238 �

239
240 public booleangetDesktopBlock() �

241 return blockDesktop;
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242 �

243
244 public String getMobileMaxSize() �

245 if ( ®lterMobile )
246 return ®lterMobileValue ;
247 else
248 return null ;
249 �

250
251 public String getPdaMaxSize() �

252 if ( ®lterPda)
253 return ®lterPdaValue ;
254 else
255 return null ;
256 �

257
258
259 // Veri®es that input values are integers .
260 pri vate class IntegerVeri®er extends InputVeri®er �

261
262 pri vate Componentparent;
263
264 public IntegerVeri®er (Componentparent) �

265 this . parent = parent;
266 �

267 public boolean verify (JComponentinput) �

268 if (!( input instanceof JTextField) )
269 return true ;
270 JTextField tf = ( JTextField) input;
271 String text = tf . getText () ;
272 if ( text . length() == 0)
273 return true ;
274 try �

275 int i = Integer . parseInt( text ) ;
276 return true ;
277 � catch (NumberFormatExceptionnfe) �

278 JOptionPane.showMessageDialog(parent, ºInput must be an integer value.º ) ;
279 return false;
280 �

281 �

282 �

283
284 �
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PreferencesInterface.java

1 package jabberclient;
2
3 public interface PreferencesInterface �

4
5 public booleangetMobileBlock() ;
6 public booleangetPdaBlock() ;
7 public booleangetDesktopBlock() ;
8 public String getMobileMaxSize();
9 public String getPdaMaxSize();

10 �
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PresenceHandler.java

1 package jabberclient;
2
3 import nanoxml.* ;
4 import java. util .Enumeration;
5
6 public class PresenceHandlerextendsElementHandler�
7
8 public PresenceHandler(JabberFramegui , JabberCommcomm) �

9 super(gui , comm);
10 �

11 public void handleElement(XMLElementxml) �

12 String status = ºº;
13 String jid = null ;
14 String type = null ;
15 int device = Contact.DESKTOP;
16 int show = Contact.ONLINE;
17 jid = trimJid(xml.getProperty(ºfromº)) ;
18 type = xml.getProperty(ºtypeº) ;
19 if ( type != null && type.equalsIgnoreCase(º unavailableº))
20 show = Contact.OFFLINE;
21 if ( type != null && type.equalsIgnoreCase(º availableº) )
22 show = Contact.ONLINE;
23
24 for (Enumerationchildren = ( Enumeration)xml.enumerateChildren() ; children.hasMoreElements()

; ) �

25 XMLElementnode= (XMLElement)children.nextElement();
26 String tagName= node.getTagName();
27 if (tagName.equals(º statusº) ) �

28 status = node.getContents() ;
29 if ( status.equalsIgnoreCase(ºonlineº) )
30 show = Contact.ONLINE;
31 � else if (tagName.equals(ºshowº)) �

32 String temp= node.getContents() ;
33 if (temp!= null ) �

34 if (temp.equalsIgnoreCase(ºdndº)) �

35 show = Contact.DND;
36 � else if (temp.equalsIgnoreCase(ºawayº)) �

37 show = Contact.AWAY;
38 � else if (temp.equalsIgnoreCase(ºxaº)) �

39 show = Contact.XA;
40 � else if (temp.equalsIgnoreCase(ºonlineº) ) �

41 show = Contact.ONLINE;
42 �

43 �

44 � else if (tagName.equals(ºdeviceº) ) �

45 String temp= node.getContents() ;
46 if (temp!= null ) �

47 if (temp.equals(ºmobileº))
48 device = Contact.MOBILE;
49 else if (temp.equals(ºpdaº))
50 device = Contact.PDA;
51 else if (temp.equals(ºdesktopº) ) �

52 device = Contact.DESKTOP;
53 �

54 �

55 �

56 �

57 gui. setPresence( jid , show, status, device) ;
58 �

59 �
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TreeRenderer.java

1 package jabberclient;
2
3 import javax.swing. tree.* ;
4 import javax.swing.* ;
5 import java.awt.Component;
6
7 public class TreeRendererextends DefaultTreeCellRenderer�
8
9 ImageIcon[][] icons = newImageIcon[3][3];

10
11 public TreeRenderer() �

12 icons[Contact.DESKTOP][Contact.ONLINE] = new ImageIcon(ºdesktoponline.gifº);
13 icons[Contact.DESKTOP][Contact.OFFLINE] = new ImageIcon(ºdesktopof¯ine.gifº);
14 icons[Contact.DESKTOP][Contact.DND] = newImageIcon(ºdesktopdnd.gifº);
15
16 icons[Contact.MOBILE][Contact.ONLINE] = new ImageIcon(ºmobile online.gifº);
17 icons[Contact.MOBILE][Contact.OFFLINE] = new ImageIcon(ºmobile of¯ine.gifº);
18 icons[Contact.MOBILE][Contact.DND] = newImageIcon(ºmobile dnd.gifº);
19
20 icons[Contact.PDA][Contact.ONLINE] = new ImageIcon(ºpdaonline.gifº);
21 icons[Contact.PDA][Contact.OFFLINE] = new ImageIcon(ºpdaof¯ine.gifº) ;
22 icons[Contact.PDA][Contact.DND] = newImageIcon(ºpdadnd.gifº);
23 �

24
25 public ComponentgetTreeCellRendererComponent(
26 JTree tree,
27 Object value,
28 boolean sel,
29 booleanexpanded,
30 boolean leaf ,
31 int row,
32 booleanhasFocus) �

33
34 super.getTreeCellRendererComponent(
35 tree , value, sel,
36 expanded, leaf , row,
37 hasFocus);
38 if (! leaf)
39 return super.getTreeCellRendererComponent(
40 tree , value, sel,
41 expanded, leaf , row,
42 hasFocus);
43
44 DefaultMutableTreeNodenode= (DefaultMutableTreeNode)value;
45 Contact contact = ( Contact)node.getUserObject() ;
46 setIcon( icons[ contact.getDevice() ][ contact.getShow()]) ;
47
48 setToolTipText ( contact. getJid() + contact. getStatus() ) ;
49
50 return this ;
51 �

52 �
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C.4 Server

C.4.1 Newclasses

ProcessMessage.java

1 packageorg.ntnu. jabaext . process;
2
3 import org.novadeck. jabaserver . jabber.* ;
4 import org.novadeck. jabaserver . users.* ;
5 import org.novadeck. jabaserver . of¯ine . * ;
6 import org.novadeck. jabaserver .core.* ;
7 import java. util .* ;
8
9 public class ProcessMessage�

10
11 pri vate StreamParser streamparser;
12
13 public ProcessMessage(StreamParser streamparser) �

14 this . streamparser= streamparser;
15 �

16
17 // Addedby Audun
18
19
20 public void handleMessage(Messagemessage) �

21 // Check forwarding rules andforward
22 // Get” best” userstream
23 // Check if in contact list
24 // Check ®lter rules
25 // If not send to desktop
26
27 String username= ( String) streamparser.parameters.get( streamparser.USERNAME PARAM);
28 String to = message.getTo() ;
29 User toUser= streamparser.USER HOME.®ndUserByUsername(to);
30 User fromUser= streamparser.USER HOME.®ndUserByUsername(username);
31 message.setTo ( null ) ;
32 message.setFrom(username);
33
34 if (toUser != null ) �

35 // Check forwarding rules
36 /*
37 if (toUser.getForwarding() ) �

38 // forward() ;
39 return;
40 �

41 */
42 if (! toUser.getOnline() ) �

43 sendOf̄ineMessage(fromUser, to , message);
44 return;
45 �

46
47 // Deliver
48 // Get best stream
49 String toResource= message.getToResource() ;
50 UserStreamus = toUser.getUserStream(toResource) ;
51 int device = � 1;
52 if (us.getResource() .equalsIgnoreCase(ºmobileº)) �

53 device = 1;
54 � else if (us.getResource() .equalsIgnoreCase(ºpdaº)) �

55 device = 2;
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56 �

57
58 if (device == 1 ��� device == 2) �

59 // Check if ®lter on contacts and user is in contact list
60
61 // Is user in contactlist?
62 if (! streamparser.USER HOME.getBlockMessage(toUser.getId(), fromUser.getId(), device

) ) �

63 System.out. println (ºUser in contact list :º ) ;
64 int maxSize= streamparser.USER HOME.getMaxSize(toUser.getId(), device);
65 // If ®lter , ®lter send to mobile and dekstop
66 if (maxSize!= � 1 && message.getBody().length() � maxSize)
67 �

68 sendToDesktop(fromUser,to , message);
69 message= reduceMessageSize(message, maxSize);
70 �

71 // send to mobile
72 // Check autoreply message
73 String autoreply = null ;
74 if ( streamparser.USER HOME.getAutoReply(toUser.getId(), device) != null ) �

75 UserStreamfromstream= fromUser.getUserStream(null ) ;
76 if (fromstream!= null ) �

77 Messageoutmessage= newMessage();
78 outmessage.setBody(autoreply) ;
79 outmessage.setFrom(username);
80 fromstream. postString(outmessage. toString() ) ;
81 �

82 �

83 // send to mobile
84 if (us != null ) �

85 us. postString(message. toString() ) ;
86 �

87 � else�

88 // No � Sendto dekstop
89 System.out. println (ºSendto desktop:º) ;
90 sendToDesktop(fromUser,to , message);
91 �

92
93 � else� // not mobile
94 if (! streamparser.USER HOME.getBlockMessage(toUser.getId(), fromUser.getId(), 0)

) �

95 if (us != null ) �

96 us. postString(message. toString() ) ;
97 �

98 � else� //Discard message
99 �

100 �

101 �

102
103 � // endhandle Message
104
105 public void sendToDesktop(UserfromUser, String to , Messagemessage) �

106 UserStreamuserstream= getDesktopResource(to) ;
107 if ( userstream!= null ) �

108 System.out. println (ºHoyest prioritet : º + userstream.getResource() ) ;
109 userstream. postString(message. toString() ) ;
110 � else� // Ingen desktop online
111 // Send of̄ ine
112 System.out. println (ºSend off¯ine :º) ;
113 sendOf̄ineMessage(fromUser, to , message);
114 �

115 �
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116
117 public MessagereduceMessageSize(Messagemessage, int maxSize) �

118 String body= message.getBody();
119 message.setBody(body.substring(0,maxSize));
120 return message;
121 �

122
123 public void sendOf̄ineMessage(User fromUser, String to , Messagemessage) �

124 User toUser= streamparser.USER HOME.®ndUserByUsername(to);
125 Of¯ineMsg offMsg = newOf¯ineMsg();
126 offMsg.setMsg(message.toString() ) ;
127 offMsg.setToUserId(( int )toUser. getId() ) ;
128 offMsg.setFromUserId(( int )fromUser.getId() ) ;
129 streamparser.OFFLINE MSG HOME.storeOf̄ineMsg(offMsg);
130 �

131
132 public UserStreamgetDesktopResource(String username) �

133
134 UserStreamus = null ;
135 User user = streamparser.USER HOME.®ndUserByUsername(username);
136 Integer pri = new Integer( � 1);
137 Enumerationenum= user. resource.keys() ;
138 while(enum.hasMoreElements()) �

139 Integer priority = ( Integer)enum.nextElement();
140 us = user.getUserStream( priority . intValue() ) ;
141 if (!( us.getResource() .equalsIgnoreCase(ºmobileº) ��� us.getResource() .

equalsIgnoreCase(ºpdaº)) ) �

142 if ( pri .compareTo( priority ) � 0) �

143 pri= priority ;
144 �

145 �

146 �

147
148 if ( pri .compareTo(new Integer( � 1)) � 0) �

149 us = user.getUserStream(pri . intValue() ) ;
150 return us;
151 � else�

152 return null ;
153 �

154 � //endgetDesktopResource
155 �
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ProcessPresence.java

1 packageorg.ntnu. jabaext . process;
2
3 import java. util .* ;
4 import org.novadeck. jabaserver .core.* ;
5 import org.novadeck. jabaserver . jabber.* ;
6 import org.novadeck. jabaserver . users.* ;
7
8
9 public class ProcessPresence�

10
11 pri vate StreamParser streamparser;
12
13 public ProcessPresence(StreamParser streamparser) �

14
15 this . streamparser= streamparser;
16 �

17
18 public void handlePresence(Presencepresence) �

19
20 System.out. println (ºhandlePresenceº) ;
21
22
23 if (presence. getPriority () != null ) � // Addedby Audun
24
25 String username= ( String) streamparser.parameters.get( streamparser.USERNAME PARAM

);
26 System.out. print (username);
27 UserStreamstream= ( UserStream)streamparser.parameters. get( streamparser.

USERSTREAMPARAM);
28 String resource= stream.getResource() ;
29 System.out. print ( resource) ;
30 UseruserObj= streamparser.USERHOME.®ndUserByUsername(username);
31 Integer pri = new Integer(presence. getPriority () ) ;
32 // userObj.replaceUserStream(stream, pri . intValue() ) ;
33 �

34
35 if (presence.getTo() != null ) �

36 return;
37 �

38
39 // For each friend
40 // Get stream
41 // If in contactlist
42 // Post message
43 User user = ( User) streamparser.parameters.get( streamparser.USER PARAM );
44 List onlineFriend= user. getOnlineFriends() ;
45 Iterator iter = onlineFriend. iterator () ;
46
47 for ( int i = 0; i � onlineFriend. size() ; i ++ ) �

48 User friend = ( User) iter .next () ;
49 String username= ( String) streamparser.parameters. get( streamparser.

USERNAME PARAM );
50 presence.setFrom( username) ;
51 UserStream[] us = friend .getUserStreams() ;
52 if ( us != null ) �

53 for ( int j = 0; j � us.length; j ++) �

54 String r = us[ j ]. getResource() ;
55 // if in contactlist
56 us[ j ]. postString(presence. toString() ) ;
57 �
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58 �

59 �

60 � //endhandle presence
61
62
63 �
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SQPreferences.java

1 packageorg.ntnu. jabaext . jabber;
2
3 import org.novadeck. jabaserver . jabber.Element;
4 import org.xml.sax.* ;
5
6 public class SQPreferencesextendsElement�

7
8 public static ®nal String ELEMENT NAME = ºº;
9

10 pri vate static ®nal String MOBILE ELEMENT = ºmobileº;
11 pri vate static ®nal String PDA ELEMENT = ºpdaº;
12 pri vate static ®nal String DESKTOP ELEMENT = ºdesktopº;
13 pri vate static ®nal String BLOCK ELEMENT = ºblockº;
14 pri vate static ®nal String SIZE ELEMENT = ºsizeº;
15 pri vate static ®nal String MAX SIZE ATTRIBUTE = ºmaxº;
16
17 pri vate String currentDeviceElement= null ;
18
19 pri vate booleanblockMobile= false;
20 pri vate booleanblockDesktop= false;
21 pri vate booleanblockPda= false;
22
23 pri vate boolean ®lterMobile = false;
24 pri vate String ®lterMobileValue = null ;
25 pri vate boolean ®lterPda = false;
26 pri vate String ®lterPdaValue = null ;
27
28 public SQPreferences() �

29 super(ºº) ;
30 �

31
32 public booleangetBlockMobile() �

33 return blockMobile;
34 �

35
36 public booleangetBlockPda() �

37 return blockPda;
38 �

39
40 public booleangetBlockDesktop() �

41 return blockDesktop;
42 �

43
44 public String getFilterMobile() �

45 if ( ®lterMobile )
46 return ®lterMobileValue ;
47 else
48 return null ;
49 �

50
51 public String getFilterPda() �

52 if ( ®lterPda)
53 return ®lterPdaValue ;
54 else
55 return null ;
56 �

57
58 public void startElement( String namespaceURI, String elementName, String qName, Attributes

attributes ) thr ows SAXException�

59 if (elementName.equals(DESKTOP ELEMENT)) �
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60 currentDeviceElement= DESKTOP ELEMENT;
61 � else if (elementName.equals(MOBILE ELEMENT)) �

62 currentDeviceElement= MOBILE ELEMENT;
63 � else if (elementName.equals(PDA ELEMENT)) �

64 currentDeviceElement= PDA ELEMENT;
65 �

66
67 if (elementName.equals(BLOCK ELEMENT)) �

68 if (currentDeviceElement. equals(DESKTOP ELEMENT))
69 blockDesktop= true ;
70 else if ( currentDeviceElement. equals(PDA ELEMENT))
71 blockPda= true ;
72 else if ( currentDeviceElement. equals(MOBILE ELEMENT))
73 blockMobile= true ;
74 � else if (elementName.equals(SIZE ELEMENT)) �

75 if ( currentDeviceElement. equals(PDA ELEMENT)) �

76 ®lterPda = true ;
77 ®lterPdaValue = attributes .getValue(MAX SIZE ATTRIBUTE);
78 � else if ( currentDeviceElement. equals(MOBILE ELEMENT)) �

79 ®lterMobile = true ;
80 ®lterMobileValue = attributes .getValue(MAX SIZE ATTRIBUTE);
81 �

82 �

83 �

84
85 public void endElement( String namespaceURI, String elementName, String qName) thr ows

SAXException�

86 if (elementName.equals(DESKTOP ELEMENT)) �

87 currentDeviceElement= null ;
88 � else if (elementName.equals(MOBILE ELEMENT)) �

89 currentDeviceElement= null ;
90 � else if (elementName.equals(PDA ELEMENT)) �

91 currentDeviceElement= null ;
92 �

93 �

94 �
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SQRosterCon�g.java

1 packageorg.ntnu. jabaext . jabber;
2
3 import org.novadeck. jabaserver . jabber.Element;
4 import org.novadeck. jabaserver . jabber.SQRosterItem;
5 import org.xml.sax.* ;
6
7 import java. util .Vector;
8 import java. util . List ;
9

10 public class SQRosterCon®gextendsElement�

11
12 public static ®nal String ELEMENT NAME = ºº;
13 pri vate static ®nal String ITEM ELEMENT = ºitemº;
14
15 pri vate static ®nal String MOBILE ELEMENT = ºmobileº;
16 pri vate static ®nal String PDA ELEMENT = ºpdaº;
17
18 pri vate String currentDeviceElement= null ;
19
20 pri vate Vector pdaContacts= newVector() ;
21 pri vate Vector mobileContacts= newVector() ;
22
23 public SQRosterCon®g() �

24 this (ELEMENT NAME);
25 �

26
27 public SQRosterCon®g(String elementName) �

28 super(elementName);
29 �

30
31 public void startElement( String namespaceURI, String elementName, String qName, Attributes

attributes ) thr ows SAXException�

32 if ( child != null ) �

33 child . startElement( namespaceURI, elementName, qName,attributes ) ;
34 return;
35 �

36
37 if ( elementName.equals( ITEM ELEMENT )) �

38 SQRosterItemsqRosterItem= newSQRosterItem();
39 child = sqRosterItem;
40 setupLogger( child ) ;
41 sqRosterItem. startElement( namespaceURI, elementName, qName, attributes ) ;
42 � else if (elementName.equals(MOBILE ELEMENT)) �

43 currentDeviceElement= MOBILE ELEMENT;
44 � else if (elementName.equals(PDA ELEMENT)) �

45 currentDeviceElement= PDA ELEMENT;
46 �

47 �

48
49 public void endElement( String namespaceURI, String elementName, String qName) thr ows

SAXException�

50 if ( child != null ) �

51 child .endElement( namespaceURI, elementName, qName);
52 �

53 if (elementName.equals(ITEM ELEMENT)) �

54 addItem(child ) ;
55 child = null ;
56 return;
57 � else if (elementName.equals(MOBILE ELEMENT)) �

58 currentDeviceElement= null ;
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59 � else if (elementName.equals(PDA ELEMENT)) �

60 currentDeviceElement= null ;
61 �

62 �

63
64 pri vate void addItem(Elemente) �

65 SQRosterItemitem = ( SQRosterItem)e;
66 if (currentDeviceElement. equals(MOBILE ELEMENT)) �

67 mobileContacts.add(item. getJid() ) ;
68 � else if (currentDeviceElement. equals(PDA ELEMENT)) �

69 pdaContacts.add(item. getJid() ) ;
70 �

71 �

72
73 public List getMobileContacts() �

74 return ( List )mobileContacts;
75 �

76
77 public List getPdaContacts() �

78 return ( List )pdaContacts;
79 �

80 �
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C.4.2 Modi®ed classes

UserHomeDB.java

1 /*
2 * Copyright � JabaServerProject 2001 � Alexis Agahi
3 * /
4
5 packageorg.novadeck. jabaserver . users;
6
7 import org.novadeck. jabaserver . jabber.SQRosterItem;
8 import java. util .* ;
9 import java. sql .* ;

10 import org.apache.avalon.framework.logger.* ;
11 import org.apache.avalon.framework. con®guration.* ;
12 import org.apache.avalon.framework. activity .* ;
13
14 public class UserHomeDBextendsAbstractLogEnabledimplementsUserHome,Con®gurable,

Initializable �

15
16 /* SIGNchange */
17 pri vate static String FIELD ROSTERDEVICE ID;
18 pri vate static String TABLE PREFERENCES;
19 pri vate static String FIELD PREFUSERSID;
20 pri vate static String FIELD PREFDEVICE ID;
21 pri vate static String FIELD PREFRULE;
22 pri vate static String FIELD PREFPARAM;
23 /* EndSIGNchange */
24
25 /* SIGNchange (˜25 LOC)*/
26 /**
27 * A methodto retreice device � speci®c rosters . The device id is 1 for
28 * mobile phonesand 2 for PDAs
29 *
30 * @paramuserIdTheusers id in the datatbase
31 * @paramdeviceIdDevice id to indicate which roster to retreive
32 * @return List containing SQRosterItemobjects
33 */
34 public List getRosterListById(long userId, int deviceId) �

35 List list = newArrayList() ;
36 Connectionconnection= null ;
37
38 try �

39 connection= getConnection() ;
40 String query = ºSELECT º+TABLE USERS+º. * FROM º + TABLE USERS+','+

TABLE ROSTER+
41 º WHERE º + TABLE ROSTER+'.' +FIELD ROSTERUSERSID + º=? º +
42 º AND º + TABLE ROSTER+'.'+FIELD ROSTERFRIEND ID +'='+

TABLE USERS+'.'+FIELD USERID +
43 º AND º + TABLE ROSTER+'.' + FIELD ROSTERDEVICE ID + º=?º;
44 PreparedStatementpst = connection. prepareStatement(query) ;
45 pst.setLong(1, userId) ;
46 pst. setInt (2, deviceId) ;
47
48 ResultSet rs = pst.executeQuery() ;
49 while( rs.next () ) �

50 SQRosterItemroster = newSQRosterItem();
51 String domain= ®ndDomainNameById( rs.getLong( FIELD USERDOMAIN ID ));
52 roster. setJid( rs. getString( FIELD USER LOGIN )+'@'+ domain);
53 roster.setName( rs. getString( FIELD USERNAME ));
54 roster. setSubscription( ºbothº ) ;
55 roster.setGroup( º friendsº ) ;
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56 list .add( roster ) ;
57 �

58 rs. close() ;
59 pst. close() ;
60
61 � catch(SQLExceptione)�

62 e. printStackTrace() ;
63 �

64 return list ;
65 �

66 /* EndSIGNchange */
67
68 /** SIGNchange (˜30 LOC)
69 * A methodto store a device speci®c contact list . The list doesnot contain
70 * any new roster items.
71 *
72 * Themethodusesa delete and insert policy : All roster items with the
73 * speci®ed user� anddevice id are deleted. Then roster items from the
74 * list are inserted.
75 *
76 * @authorSvein
77 * @paramuserIdTheid of the user
78 * @paramrosterList of jids
79 * @paramdeviceIdTheid of the device to store the list for
80 */
81 public void setRosterList(long userId, int deviceId , List roster) �

82 Connectionconnection= null ;
83
84 String deleteQuery= ºDELETE FROM º + TABLE ROSTER+ º WHERE º +
85 FIELD ROSTERUSERSID + º=? AND º +
86 FIELD ROSTERDEVICE ID + º=?º;
87
88 String insertQuery= ºINSERT INTO º + TABLE ROSTER+ º VALUES(?,?,?)º;
89
90 try �

91 connection= getConnection() ;
92
93 // Delete current roster
94 PreparedStatementpst = connection. prepareStatement(deleteQuery) ;
95 pst.setLong(1, userId) ;
96 pst. setInt (2, deviceId) ;
97 ResultSet rs = pst.executeQuery() ;
98 pst. close() ;
99 rs. close() ;

100
101 // Insert new items
102 long friendId = 0;
103 Iterator iter = roster. iterator () ;
104 while ( iter .hasNext() ) �

105 String jid = ( String) iter .next () ;
106 User friend = ®ndUserByUsername(jid);
107 if ( friend != null ) �

108 friendId = friend . getId() ;
109 pst = connection. prepareStatement( insertQuery) ;
110 pst.setLong(1, userId) ;
111 pst.setLong(2, friendId ) ;
112 pst. setInt (3, deviceId) ;
113
114 rs = pst.executeQuery() ;
115 pst. close() ;
116 rs. close() ;
117
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118 �

119 �

120 � catch(Exceptione) �

121 System.out. println (ºDB exception in store UserHomeDB::storeRosterList()º) ;
122 �

123 �

124
125 /** SIGNchange (˜20 LOC)
126 *
127 * @paramuserIdTheuser id
128 * @paramdeviceIdThedevice id 0=desktop, 1=mobile, 2=pda
129 * @parampreferenceEither ' ®lter ' or ' block ' or ' forward'
130 * @paramvalueMax msg.lengt for ' ®lter ', ' sms' or ' mail ' for forward
131 * null otherwise
132 */
133 public void setPreference(long userId, int deviceId , String preference, String value) �

134 Connectionconnection= null ;
135 try �

136 connection= getConnection() ;
137
138 String insertQuery= ºINSERT INTO º + TABLE PREFERENCES+ º VALUES(?,?,?,?)º;
139 PreparedStatementpst = connection. prepareStatement( insertQuery) ;
140 pst.setLong(1,userId) ;
141 pst. setInt (2,deviceId) ;
142 pst. setString(3, preference) ;
143 if (value == null )
144 pst. setString(4, º( null )º) ;
145 else
146 pst. setString(4, value) ;
147 ResultSet rs = pst.executeQuery() ;
148 rs. close() ;
149 pst. close() ;
150 � catch(Exceptione) �

151 System.out. println (ºDB exception in store UserHomeDB::storeRosterList() � nº);
152 System.out. println (e.getMessage()) ;
153 �

154 �

155 /* EndSIGNchange */
156
157
158 /* SIGNchange (˜10 LOC) */
159 public void deletePreferences(long userId) �

160 Connectionconnection= null ;
161 try �

162 connection= getConnection() ;
163 String query = ºDELETE FROM º + TABLE PREFERENCES+ º WHERE º +
164 FIELD ROSTERUSERSID+º=?º;
165 PreparedStatementpst = connection. prepareStatement(query) ;
166 pst.setLong(1, userId) ;
167 ResultSet rs = pst.executeQuery() ;
168 rs. close() ;
169 pst. close() ;
170 � catch(Exceptione) �

171 System.out. println (ºException in deletePreferences() : � nº) ;
172 System.out. println (e.getMessage()) ;
173 �

174 �

175 /* EndSIGNchange */
176
177 /* SIGNchange (˜15 LOC) */
178 pri vate boolean isUserInContactList(long userId, int deviceId) �

179 System.out. println (ºUserid: º + userId + º Device: º + deviceId) ;
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180 Connectionconnection= null ;
181 boolean result = false;
182 try �

183 connection= getConnection() ;
184
185 String query = ºSELECT * FROM º + TABLE ROSTER+ º WHERE º +
186 FIELD ROSTERUSERSID + º=? AND º +

FIELD ROSTERDEVICE ID +
187 º=?º;
188 PreparedStatementpst = connection. prepareStatement(query) ;
189 pst.setLong(1, userId) ;
190 pst. setInt (2, deviceId) ;
191
192 ResultSet rs = pst.executeQuery() ;
193 result = rs.next () ;
194 rs. close() ;
195 pst. close() ;
196 System.out. println (ºisUser... º + result) ;
197 return result ;
198 � catch (Exceptione) �

199 System.out. println (ºException in isUserInContactList() � nº);
200 System.out. println (e.getMessage()) ;
201 return false;
202 �

203 �

204 /* EndSIGNchange */
205
206 /* SIGNchange (˜20 LOC) */
207 public booleangetBlockMessage(long userId, long friendId , int deviceId) �

208 Connectionconnection= null ;
209 boolean doFilter = false;
210 try �

211 connection= getConnection() ;
212 String query = ºSELECT * FROM º + TABLE PREFERENCES+ º WHERE º +
213 FIELD PREFUSERSID + º=? AND º + FIELD PREFDEVICE ID +
214 º=? AND º + FIELD PREFRULE + º='block'º ;
215 PreparedStatementpst = connection. prepareStatement(query) ;
216 pst.setLong(1,userId) ;
217 pst. setInt (2, deviceId) ;
218 ResultSet rs = pst.executeQuery() ;
219
220 doFilter = rs.next () ;
221 rs. close() ;
222 pst. close() ;
223
224 if ( doFilter )
225 return ! isUserInContactList( friendId , deviceId) ;
226
227 � catch (Exceptione) �

228 System.out. println (ºException in doBlockMessage() � nº);
229 System.out. println (e.getMessage()) ;
230 �

231 System.out. println (ºBlock not set: º + userId + º º + deviceId) ;
232 return false;
233 �

234 /* SIGNchange */
235
236 /* SIGNchange (˜20 LOC) */
237 public int getMaxSize(long userId, int deviceId) �

238 Connectionconn;
239 int result = � 1;
240 try �
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241 conn= getConnection() ;
242 String query = ºSELECT parameterFROM º + TABLE PREFERENCES+ º WHERE º

+
243 FIELD PREFUSERSID +º=? AND º + FIELD PREFDEVICE ID +
244 º=? AND º + FIELD PREFRULE + º=?º;
245 PreparedStatementpst = conn.prepareStatement(query) ;
246 pst.setLong(1, userId) ;
247 pst. setInt (2, deviceId) ;
248 pst. setString(3, ºsizeº) ;
249
250 ResultSet rs = pst.executeQuery() ;
251 if ( rs.next () ) �

252 result = rs. getInt(ºparameterº) ;
253 �

254 rs. close() ;
255 pst. close() ;
256 � catch ( Exceptione) �

257 System.out. println (ºException in getMaxSize() � nº);
258 System.out. println (e.getMessage()) ;
259 �

260 return result ;
261 �

262 /* EndSIGNchange */
263
264 /* SIGNchange (˜20 LOC)*/
265 public String getForward(long userId) �

266 Connectionconn= null ;
267 String result = null ;
268 try �

269 conn= getConnection() ;
270 String query = ºSELECT parameterFROM º + TABLE PREFERENCES+ º WHERE º

+
271 FIELD PREFUSERSID + º=? AND º + FIELD PREFRULE + º=?º;
272 PreparedStatementpst = conn.prepareStatement(query) ;
273 pst.setLong(1, userId) ;
274 pst. setString(2, ºforwardº) ;
275
276 ResultSet rs = pst.executeQuery() ;
277 if ( rs.next () ) �

278 result = rs. getString(ºparameterº) ;
279 �

280 rs. close() ;
281 pst. close() ;
282
283 � catch(Exceptione) �

284 System.out. println (ºException in getForward() � nº);
285 System.out. println (e.getMessage()) ;
286 �

287 return result ;
288 �

289
290 /* SIGNchange (˜20 LOC) */
291 public String getAutoReply(long userId, int deviceId) �

292 Connectionconn= null ;
293 String result = null ;
294 try �

295 conn= getConnection() ;
296 String query = ºSELECT parameterFROM º + TABLE PREFERENCES+ º WHERE º +
297 FIELD PREFUSERSID + º=? AND º + FIELD PREFDEVICE ID + º=?º+
298 º AND º + FIELD PREFRULE + º=?º;
299 PreparedStatementpst = conn.prepareStatement(query) ;
300 pst.setLong(1, userId) ;
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301 pst. setInt (2, deviceId) ;
302 pst. setString(3, ºforwardº) ;
303
304 ResultSet rs = pst.executeQuery() ;
305 if ( rs.next () ) �

306 result = rs. getString(ºparameterº) ;
307 �

308 rs. close() ;
309 pst. close() ;
310
311 � catch (Exceptione) �

312 System.out. println (ºException in getAutoReply() � nº);
313 System.out. println (e.getMessage()) ;
314 �

315 return result ;
316 �

317 /* EndSIGN*/
318
319
320 public void initialize () �

321
322 if ( ! INITIALIZED ) �

323
324 try �

325 Con®guration conf = CONFIGURATION.getChild(ºuser� dbº);
326 DATABASE DRIVER = conf.getChild(ºdriverº) .getValue() ;
327 DATABASE URL = conf. getChild(ºurl º) .getValue() ;
328 DATABASE LOGIN = conf. getChild(ºloginº) .getValue() ;
329 DATABASE PASSWORD= conf.getChild(ºpasswordº).getValue( ºº );
330 LOGIN DOMAIN = conf. getChild(ºlogin � domainº).getValue();
331
332 Con®guration confUsers= conf. getChild(º tablesº) . getChild(ºusersº) ;
333 TABLE USERS = confUsers. getChild(ºnameº).getValue() ;
334 FIELD USER ID = confUsers. getChild(º ®eldsº) . getChild(ºidº) .getValue() ;
335 FIELD USER NAME = confUsers.getChild(º ®eldsº) . getChild(ºnameº).getValue() ;
336 FIELD USER LOGIN = confUsers.getChild(º ®eldsº) . getChild(ºloginº) .getValue() ;
337 FIELD USER PASSWORD = confUsers.getChild(º®eldsº).getChild(ºpasswordº).

getValue();
338 FIELD USER DOMAIN ID = confUsers.getChild(º®eldsº).getChild(ºdomain� idº).

getValue();
339
340 Con®guration confDomains= conf.getChild(º tablesº) . getChild(ºdomainsº);
341 TABLE DOMAINS = confDomains.getChild(ºnameº).getValue() ;
342 FIELD DOMAIN ID = confDomains.getChild(º ®eldsº) . getChild(ºidº) .getValue() ;
343 FIELD DOMAIN NAME = confDomains.getChild(º®eldsº).getChild(ºnameº).getValue

();
344
345 Con®guration confRoster= conf. getChild(º tablesº) . getChild(º rosterº) ;
346 TABLE ROSTER = confRoster. getChild(ºnameº).getValue() ;
347 FIELD ROSTERUSERSID = confRoster.getChild(º®eldsº).getChild(ºuser� idº).

getValue() ;
348 FIELD ROSTERFRIEND ID = confRoster.getChild(º®eldsº).getChild(ºfriend� idº).

getValue() ;
349
350 /* SIGNChange (˜10LOC) */
351 FIELD ROSTERDEVICE ID = confRoster.getChild(º®eldsº).getChild(ºdevice� idº).

getValue();
352
353 Con®guration confPreferences= conf. getChild(º tablesº) . getChild(ºpreferencesº) ;
354 TABLE PREFERENCES= confPreferences.getChild(ºnameº).getValue();
355 FIELD PREFUSERSID = confPreferences.getChild(º®eldsº).getChild(ºuser� idº).

getValue() ;
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356 FIELD PREFDEVICE ID = confPreferences.getChild(º®eldsº).getChild(ºdevice � idº)
.getValue() ;

357 FIELD PREFRULE = confPreferences.getChild(º®eldsº).getChild(ºruleº) .getValue()
;

358 FIELD PREFPARAM = confPreferences.getChild(º®eldsº).getChild(ºparameterº) .
getValue() ;

359 /* EndSIGNChange */
360
361 � catch( Con®gurationExceptionce ) �

362 ce. printStackTrace() ;
363 �

364
365 INITIALIZED = true;
366 �

367 �

368
369 �
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StreamParser.java

1 /*
2 * Copyright � JabaServerProject 2001 � Alexis Agahi
3 * /
4
5 packageorg.novadeck. jabaserver . users;
6
7 import org.novadeck. jabaserver . jabber.SQRosterItem;
8 import java. util .* ;
9 import java. sql .* ;

10 import org.apache.avalon.framework.logger.* ;
11 import org.apache.avalon.framework. con®guration.* ;
12 import org.apache.avalon.framework. activity .* ;
13
14 public class UserHomeDBextendsAbstractLogEnabledimplementsUserHome, Con®gurable,

Initializable �

15
16 /* SIGNchange */
17 pri vate static String FIELD ROSTERDEVICE ID;
18 pri vate static String TABLE PREFERENCES;
19 pri vate static String FIELD PREFUSERSID;
20 pri vate static String FIELD PREFDEVICE ID;
21 pri vate static String FIELD PREFRULE;
22 pri vate static String FIELD PREFPARAM;
23 /* EndSIGNchange */
24
25 /* SIGNchange (˜25 LOC)*/
26 /**
27 * A methodto retreice device � speci®c rosters . The device id is 1 for
28 * mobile phonesand 2 for PDAs
29 *
30 * @paramuserIdTheusers id in the datatbase
31 * @paramdeviceIdDevice id to indicate which roster to retreive
32 * @return List containing SQRosterItemobjects
33 */
34 public List getRosterListById(long userId, int deviceId) �

35 List list = newArrayList() ;
36 Connectionconnection= null ;
37
38 try �

39 connection= getConnection() ;
40 String query = ºSELECT º+TABLE USERS+º. * FROM º + TABLE USERS+','+

TABLE ROSTER+
41 º WHERE º + TABLE ROSTER+'.'+FIELD ROSTERUSERSID + º=? º +
42 º AND º + TABLE ROSTER+'.'+FIELD ROSTERFRIEND ID +'=' +

TABLE USERS+'.'+FIELD USER ID +
43 º AND º + TABLE ROSTER+'.' + FIELD ROSTERDEVICE ID + º=?º;
44 PreparedStatementpst = connection. prepareStatement(query) ;
45 pst.setLong(1, userId) ;
46 pst. setInt (2, deviceId) ;
47
48 ResultSet rs = pst.executeQuery() ;
49 while( rs.next () ) �

50 SQRosterItemroster = newSQRosterItem();
51 String domain= ®ndDomainNameById( rs.getLong( FIELD USER DOMAIN ID ));
52 roster. setJid( rs. getString( FIELD USER LOGIN )+'@'+ domain);
53 roster.setName( rs. getString( FIELD USER NAME ));
54 roster. setSubscription( ºbothº ) ;
55 roster.setGroup( º friendsº ) ;
56 list .add( roster ) ;
57 �
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58 rs. close() ;
59 pst. close() ;
60
61 � catch(SQLExceptione) �

62 e. printStackTrace() ;
63 �

64 return list ;
65 �

66 /* EndSIGNchange */
67
68 /** SIGNchange (˜30 LOC)
69 * A methodto store a device speci®c contact list . The list doesnot contain
70 * any new roster items.
71 *
72 * Themethodusesa delete and insert policy : All roster items with the
73 * speci®ed user� anddevice id are deleted. Then roster items from the
74 * list are inserted.
75 *
76 * @authorSvein
77 * @paramuserIdTheid of the user
78 * @paramrosterList of jids
79 * @paramdeviceIdTheid of the device to store the list for
80 */
81 public void setRosterList(long userId, int deviceId , List roster) �

82 Connectionconnection= null ;
83
84 String deleteQuery= ºDELETE FROM º + TABLE ROSTER+ º WHERE º +
85 FIELD ROSTERUSERSID + º=? AND º +
86 FIELD ROSTERDEVICE ID + º=?º;
87
88 String insertQuery= ºINSERT INTO º + TABLE ROSTER+ º VALUES(?,?,?)º;
89
90 try �

91 connection= getConnection() ;
92
93 // Delete current roster
94 PreparedStatementpst = connection. prepareStatement(deleteQuery) ;
95 pst.setLong(1, userId) ;
96 pst. setInt (2, deviceId) ;
97 ResultSet rs = pst.executeQuery() ;
98 pst. close() ;
99 rs. close() ;

100
101 // Insert new items
102 long friendId = 0;
103 Iterator iter = roster. iterator () ;
104 while ( iter .hasNext() ) �

105 String jid = ( String) iter .next () ;
106 User friend = ®ndUserByUsername(jid);
107 if ( friend != null ) �

108 friendId = friend . getId() ;
109 pst = connection. prepareStatement( insertQuery) ;
110 pst.setLong(1, userId) ;
111 pst.setLong(2, friendId ) ;
112 pst. setInt (3, deviceId) ;
113
114 rs = pst.executeQuery() ;
115 pst. close() ;
116 rs. close() ;
117
118 �

119 �
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120 � catch(Exceptione) �

121 System.out. println (ºDB exception in store UserHomeDB::storeRosterList()º) ;
122 �

123 �

124
125 /** SIGNchange (˜20 LOC)
126 *
127 * @paramuserIdTheuser id
128 * @paramdeviceIdThedevice id 0=desktop, 1=mobile, 2=pda
129 * @parampreferenceEither ' ®lter ' or ' block ' or ' forward'
130 * @paramvalueMax msg.lengt for ' ®lter ', ' sms' or ' mail ' for forward
131 * null otherwise
132 */
133 public void setPreference(long userId, int deviceId , String preference, String value) �

134 Connectionconnection= null ;
135 try �

136 connection= getConnection() ;
137
138 String insertQuery= ºINSERT INTO º + TABLE PREFERENCES+ º VALUES(?,?,?,?)º;
139 PreparedStatementpst = connection. prepareStatement( insertQuery) ;
140 pst.setLong(1,userId) ;
141 pst. setInt (2, deviceId) ;
142 pst. setString(3, preference) ;
143 if (value == null )
144 pst. setString(4, º( null )º) ;
145 else
146 pst. setString(4, value) ;
147 ResultSet rs = pst.executeQuery() ;
148 rs. close() ;
149 pst. close() ;
150 � catch(Exceptione) �

151 System.out. println (ºDB exception in store UserHomeDB::storeRosterList() � nº);
152 System.out. println (e.getMessage()) ;
153 �

154 �

155 /* EndSIGNchange */
156
157
158 /* SIGNchange (˜10 LOC) */
159 public void deletePreferences(long userId) �

160 Connectionconnection= null ;
161 try �

162 connection= getConnection() ;
163 String query = ºDELETE FROM º + TABLE PREFERENCES+ º WHERE º +
164 FIELD ROSTERUSERSID+º=?º;
165 PreparedStatementpst = connection. prepareStatement(query) ;
166 pst.setLong(1, userId) ;
167 ResultSet rs = pst.executeQuery() ;
168 rs. close() ;
169 pst. close() ;
170 � catch(Exceptione) �

171 System.out. println (ºException in deletePreferences() : � nº) ;
172 System.out. println (e.getMessage()) ;
173 �

174 �

175 /* EndSIGNchange */
176
177 /* SIGNchange (˜15 LOC) */
178 pri vate boolean isUserInContactList(long userId, int deviceId) �

179 System.out. println (ºUserid: º + userId + º Device: º + deviceId) ;
180 Connectionconnection= null ;
181 boolean result = false;
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182 try �

183 connection= getConnection() ;
184
185 String query = ºSELECT * FROM º + TABLE ROSTER+ º WHERE º +
186 FIELD ROSTERUSERSID + º=? AND º +

FIELD ROSTERDEVICE ID +
187 º=?º;
188 PreparedStatementpst = connection. prepareStatement(query) ;
189 pst.setLong(1, userId) ;
190 pst. setInt (2, deviceId) ;
191
192 ResultSet rs = pst.executeQuery() ;
193 result = rs.next () ;
194 rs. close() ;
195 pst. close() ;
196 System.out. println (ºisUser... º + result) ;
197 return result ;
198 � catch ( Exceptione) �

199 System.out. println (ºException in isUserInContactList() � nº);
200 System.out. println (e.getMessage()) ;
201 return false;
202 �

203 �

204 /* EndSIGNchange */
205
206 /* SIGNchange (˜20 LOC) */
207 public booleangetBlockMessage(long userId, long friendId , int deviceId) �

208 Connectionconnection= null ;
209 boolean doFilter = false;
210 try �

211 connection= getConnection() ;
212 String query = ºSELECT * FROM º + TABLE PREFERENCES+ º WHERE º +
213 FIELD PREFUSERSID + º=? AND º + FIELD PREFDEVICE ID +
214 º=? AND º + FIELD PREFRULE + º='block'º;
215 PreparedStatementpst = connection. prepareStatement(query) ;
216 pst.setLong(1,userId) ;
217 pst. setInt (2, deviceId) ;
218 ResultSet rs = pst.executeQuery() ;
219
220 doFilter = rs.next () ;
221 rs. close() ;
222 pst. close() ;
223
224 if ( doFilter)
225 return ! isUserInContactList( friendId , deviceId) ;
226
227 � catch ( Exceptione) �

228 System.out. println (ºException in doBlockMessage() � nº);
229 System.out. println (e.getMessage()) ;
230 �

231 System.out. println (ºBlock not set: º + userId + º º + deviceId) ;
232 return false;
233 �

234 /* SIGNchange */
235
236 /* SIGNchange (˜20 LOC) */
237 public int getMaxSize(long userId, int deviceId) �

238 Connectionconn;
239 int result = � 1;
240 try �

241 conn= getConnection() ;
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242 String query = ºSELECT parameterFROM º + TABLE PREFERENCES+ º WHERE º
+

243 FIELD PREFUSERSID +º=? AND º + FIELD PREFDEVICE ID +
244 º=? AND º + FIELD PREFRULE + º=?º;
245 PreparedStatementpst = conn.prepareStatement(query) ;
246 pst.setLong(1, userId) ;
247 pst. setInt (2, deviceId) ;
248 pst. setString(3, ºsizeº) ;
249
250 ResultSet rs = pst.executeQuery() ;
251 if ( rs.next () ) �

252 result = rs. getInt(ºparameterº) ;
253 �

254 rs. close() ;
255 pst. close() ;
256 � catch (Exceptione) �

257 System.out. println (ºException in getMaxSize() � nº);
258 System.out. println (e.getMessage()) ;
259 �

260 return result ;
261 �

262 /* EndSIGNchange */
263
264 /* SIGNchange (˜20 LOC)*/
265 public String getForward(long userId) �

266 Connectionconn= null ;
267 String result = null ;
268 try �

269 conn= getConnection() ;
270 String query = ºSELECT parameterFROM º + TABLE PREFERENCES+ º WHERE º

+
271 FIELD PREFUSERSID + º=? AND º + FIELD PREFRULE + º=?º;
272 PreparedStatementpst = conn.prepareStatement(query) ;
273 pst.setLong(1, userId) ;
274 pst. setString(2, ºforwardº) ;
275
276 ResultSet rs = pst.executeQuery() ;
277 if ( rs.next () ) �

278 result = rs. getString(ºparameterº) ;
279 �

280 rs. close() ;
281 pst. close() ;
282
283 � catch(Exceptione) �

284 System.out. println (ºException in getForward() � nº);
285 System.out. println (e.getMessage()) ;
286 �

287 return result ;
288 �

289
290 /* SIGNchange (˜20 LOC) */
291 public String getAutoReply(long userId, int deviceId) �

292 Connectionconn= null ;
293 String result = null ;
294 try �

295 conn= getConnection() ;
296 String query = ºSELECT parameterFROM º + TABLE PREFERENCES+ º WHERE º +
297 FIELD PREFUSERSID + º=? AND º + FIELD PREFDEVICE ID + º=?º+
298 º AND º + FIELD PREFRULE + º=?º;
299 PreparedStatementpst = conn.prepareStatement(query) ;
300 pst.setLong(1, userId) ;
301 pst. setInt (2, deviceId) ;
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302 pst. setString(3, ºforwardº) ;
303
304 ResultSet rs = pst.executeQuery() ;
305 if ( rs.next () ) �

306 result = rs. getString(ºparameterº) ;
307 �

308 rs. close() ;
309 pst. close() ;
310
311 � catch ( Exceptione) �

312 System.out. println (ºException in getAutoReply() � nº);
313 System.out. println (e.getMessage()) ;
314 �

315 return result ;
316 �

317 /* EndSIGN*/
318
319
320 public void initialize () �

321
322 if ( ! INITIALIZED ) �

323
324 try �

325 Con®guration conf = CONFIGURATION.getChild(ºuser� dbº);
326 DATABASE DRIVER = conf.getChild(ºdriverº) .getValue() ;
327 DATABASE URL = conf. getChild(ºurl º) .getValue() ;
328 DATABASE LOGIN = conf. getChild(ºloginº) .getValue() ;
329 DATABASE PASSWORD = conf.getChild(ºpasswordº).getValue( ºº );
330 LOGIN DOMAIN = conf. getChild(ºlogin � domainº).getValue();
331
332 Con®guration confUsers= conf. getChild(º tablesº) . getChild(ºusersº) ;
333 TABLE USERS = confUsers. getChild(ºnameº).getValue() ;
334 FIELD USER ID = confUsers. getChild(º ®eldsº) . getChild(ºidº) .getValue() ;
335 FIELD USER NAME = confUsers.getChild(º ®eldsº) . getChild(ºnameº).getValue() ;
336 FIELD USER LOGIN = confUsers.getChild(º ®eldsº) . getChild(ºloginº) .getValue() ;
337 FIELD USER PASSWORD= confUsers.getChild(º®eldsº).getChild(ºpasswordº).

getValue();
338 FIELD USER DOMAIN ID = confUsers.getChild(º®eldsº).getChild(ºdomain� idº).

getValue();
339
340 Con®guration confDomains= conf.getChild(º tablesº) . getChild(ºdomainsº);
341 TABLE DOMAINS = confDomains.getChild(ºnameº).getValue() ;
342 FIELD DOMAIN ID = confDomains.getChild(º ®eldsº) . getChild(ºidº) .getValue() ;
343 FIELD DOMAIN NAME = confDomains.getChild(º®eldsº).getChild(ºnameº).getValue

();
344
345 Con®guration confRoster= conf. getChild(º tablesº) . getChild(º rosterº) ;
346 TABLE ROSTER = confRoster. getChild(ºnameº).getValue() ;
347 FIELD ROSTERUSERSID = confRoster.getChild(º®eldsº).getChild(ºuser� idº).

getValue() ;
348 FIELD ROSTERFRIEND ID = confRoster.getChild(º®eldsº).getChild(ºfriend� idº).

getValue() ;
349
350 /* SIGNChange (˜10 LOC)*/
351 FIELD ROSTERDEVICE ID = confRoster.getChild(º®eldsº).getChild(ºdevice� idº).

getValue();
352
353 Con®guration confPreferences= conf. getChild(º tablesº) . getChild(ºpreferencesº) ;
354 TABLE PREFERENCES= confPreferences.getChild(ºnameº).getValue();
355 FIELD PREFUSERSID = confPreferences.getChild(º®eldsº).getChild(ºuser� idº).

getValue() ;
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356 FIELD PREFDEVICE ID = confPreferences.getChild(º®eldsº).getChild(ºdevice � idº)
.getValue() ;

357 FIELD PREFRULE = confPreferences.getChild(º®eldsº). getChild(ºruleº) .getValue()
;

358 FIELD PREFPARAM = confPreferences.getChild(º®eldsº).getChild(ºparameterº) .
getValue() ;

359 /* EndSIGNChange */
360
361 � catch( Con®gurationExceptionce ) �

362 ce. printStackTrace() ;
363 �

364
365 INITIALIZED = true;
366 �

367 �

368
369 �



268 SIGN SourceCode

Query.java

1 /*
2 * Copyright � JabaServerProject 2001 � Alexis Agahi
3 * /
4
5 packageorg.novadeck. jabaserver . jabber;
6
7 import org.xml.sax.* ;
8 import org.apache.avalon.framework.logger.* ;
9

10 /* SIGNchange */
11 import org.ntnu. jabaext . jabber.SQRosterCon®g;
12 import org.ntnu. jabaext . jabber.SQPreferences;
13 import org.ntnu. jabaext . process.ProcessIqExt;
14 /* EndSIGNchange */
15
16 public class QueryextendsElement�
17
18 public static ®nal String ELEMENT NAME = ºqueryº;
19 public static ®nal String NAMESPACE ATTRIB = ºxmlnsº;
20 public static String NAMESPACE AUTH = ºjabber:iq:authº;
21 public static String NAMESPACE AGENTS= ºjabber:iq:agentsº;
22 public static String NAMESPACE ROSTER= ºjabber:iq:rosterº;
23 public static String NAMESPACE OOB= ºjabber:iq:oobº;
24
25
26 String namespace;
27 ElementsubQuery;
28
29 public Query() �

30 this ( ELEMENT NAME );
31 �

32
33 public Query( String elementName) �

34 super( elementName);
35 �

36
37 public void setNamespace( String s ) �

38 namespace= s;
39 �

40
41 public String getNamespace() �

42 return namespace;
43 �

44
45 public void setSubQuery( Elemente ) �

46 subQuery= e;
47 �

48
49 public ElementgetSubQuery() �

50 return subQuery;
51 �

52
53 // processing
54 public void startElement( String namespaceURI, String elementName, String qName, Attributes

attributes ) thr ows SAXException�

55 if ( child != null ) �

56 child . startElement( namespaceURI, elementName, qName, attributes ) ;
57 return;
58 �

59
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60 if ( elementName.equals( ELEMENT NAME )&& namespaceURI!= null ) �

61 setNamespace( namespaceURI);
62 // Auth
63 if ( namespaceURI.equals( NAMESPACE AUTH )) �

64 SQAuthsqAuth= newSQAuth();
65
66 child = sqAuth;
67 setupLogger( child ) ;
68 sqAuth. startElement( namespaceURI, elementName, qName, attributes ) ;
69 � // Agents
70 else if ( namespaceURI.equals( NAMESPACE AGENTS)) �

71 SQAgentssqAgents= newSQAgents();
72
73 child = sqAgents;
74 setupLogger( child ) ;
75 sqAgents. startElement( namespaceURI, elementName, qName, attributes ) ;
76 � // Roster
77 else if ( namespaceURI.equals( NAMESPACE ROSTER)) �

78 SQRostersqRoster= newSQRoster();
79
80 child = sqRoster;
81 setupLogger( child ) ;
82 sqRoster. startElement( namespaceURI, elementName, qName, attributes ) ;
83 � // OOB
84 else if ( namespaceURI.equals( NAMESPACE OOB)) �

85 SQOobsqOob= newSQOob();
86
87 child = sqOob;
88 setupLogger( child ) ;
89 sqOob.startElement( namespaceURI, elementName, qName, attributes ) ;
90 �

91 /* SIGNchange */
92 else if (namespaceURI.equals(ProcessIqExt.NAMESPACE ROSTERCONFIG)) �

93 SQRosterCon®gsqRosterConf= newSQRosterCon®g();
94 child = sqRosterConf;
95 sqRosterConf. startElement(namespaceURI, elementName, qName,attributes) ;
96 � else if (namespaceURI.equals(ProcessIqExt.NAMESPACE PREFERENCES)) �

97 SQPreferencessqPreferences= newSQPreferences();
98 child = sqPreferences;
99 sqPreferences. startElement(namespaceURI, elementName, qName, attributes) ;

100 �

101 /* EndSIGNchange*/
102
103 �

104 �

105
106 public void endElement( String namespaceURI, String elementName, String qName) thr ows

SAXException�

107 if ( child != null ) �

108 child .endElement( namespaceURI, elementName, qName);
109 �

110 if ( elementName.equals( ELEMENT NAME )&& namespaceURI!= null ) �

111 if ( namespaceURI.equals(NAMESPACE AUTH)
112 ��� namespaceURI.equals(NAMESPACE ROSTER)
113 ��� namespaceURI.equals(NAMESPACE OOB)
114 ��� namespaceURI.equals(ProcessIqExt.NAMESPACE ROSTERCONFIG)
115 ��� namespaceURI.equals(ProcessIqExt.NAMESPACE PREFERENCES) ) �

116 subQuery= child ;
117 child = null ;
118 return;
119 �

120 �
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121 �

122
123 public String toString() �

124 String s = new String() ;
125
126 s += º � queryº;
127 // Attributes
128 if ( namespace!= null )
129 s += º xmlns= � ºº + namespace+ º � ºº;
130 s += º � º;
131 if ( subQuery!= null )
132 s += subQuery. toString() ;
133 s += º � /query� º;
134 return s;
135 �

136 �
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