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Preface
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Abstract

To extend instantmessagingIM) with supportfor mobility, merely providing
clientsfor wirelessdevicesis not sufcient. Characteristicof wirelessdevices
andnetworks, andthe context in which the systemis usedaffectsthe users'abil-
ity to communicate This suggestshatnew functionality shouldbe 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-sourceoftware Jabberandits openXML messag@rotocolis usedasa
framework for basiclM functionality Uponthisframevork we addedhefunction-
ality foundimportantto supportuserson wirelessdevices. SIGN providesclient
applicationgor mobilephonesPDAs anddesktopPCs,developedwith Jara 2 Mi-
cro Edition, Personalda andJava 2 StandarcEdition, respectrely.

Providing userswith extendedawarenessnformationis a fundamentafeatureof
the SIGN prototype.Mobile userscanbein differentervironmentsandsettingsnot
capturedby the awarenessnformationavailablein existing systems.The aware-
nessinformationin SIGN is structuredalongthreeindependenaxes— presence,
device andcontet. Extendedawarenessnformationis importantto improve com-
municationbetweerusersn mobileenvironments.

In SIGN, controlis pushedthe towardsthe recipientratherthanthe sender The
usercandecidewhere and how messageshall be delivered. Limited device ca-
pabilitiesand cumbersoménput mechanismsed to a differentiationof the func-
tionality amongthe client applications. The desktopclient senesasan interface
to settingpreferenceandcontrollingthe systemwhereashewirelessclientsonly
offer basicawarenessand IM functionality Due to the low bandwidthandthe
paymentmodel of wirelessnetworks, the usercanlimit the bandwidthusageby
applyingrestrictionson messagedestinedor thewirelessclients.

We studiedthe Jabbersoftware architectureand designbeforeincorporatingour
changesindextensiongo Jabber The Jabbereferencearchitectureyith empha-
sis on component-basedesignand externalaswell asinternal XML routing, is
meantto facilitate addition of functionality throughcomponents.However, our
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proposedextensionsnverenot easilyincorporatedat anarchitecturabr component
level. We werethusfacedwith the option of eitherduplicatingexisting function-

ality in new component®r make changesn the sourcecode. We foundthe latter

approachmostsuitableto implementthe extensionswithin the scopeof thisthesis.
The Java implementatiorof Jabbemusedin this masterthesisprovedto be imma-

tureandnottrueto theimportantJabbeiconcepif componenbasediesign.

The XML basedlJabbemessagerotocolwas easily extendedto our needs but
requiredlow-level changen the sener. Parsingthe messagesn the wireless
clientscausedho problems,asthe messagesxchangedn an IM systemcanbe
characterizethy smallsize,low compleity andlow frequeng.
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Intr oduction

Sincethelate 19905 instantmessaginglM) servicesonthe Internethave become
increasinglypopular Theallow peopleconnectedo the Internetto communicate
with family, friendsandcolleaguesll over the world andbe noti ed of their cur
rentpresenceOneof the rst of suchservices|CQ, waslaunchedn November
1996. It grew quickly to be a popularserviceand only six monthslater 850 000
usershadregistered.Todaysereral similar servicesareavailableandusedby mil-
lions of usersall overtheworld.

IM systemgprovide awvarenessformationandby checkingthesystenonecan
determinethe availability of otherusers.“Online”, “Do not disturb” and“Away”
areexamplesof presencestatesa usercansetandtherebycommunicateo others.
Therehasbeenhugeinterestin developingsystemdor collaboratve work, provid-
ing peoplein businesorganisationsvith informationaboutcolleaguesKnowing
if a colleagueis busy in a meetingor availablein the of ce canmale it easier
to know whento placea call or malke a visit to the of ce. Although mary sys-
temshave beendevelopedaimingto supportcollaboratve work, instantmessaging
serviceareoftenusedinsteador in addition.

In recentyearsthe proliferation of powverful mobile devices hasenabledthe
useof suchsystemswhile onthe move. Several IM servicesnow provide clients
thatcanrunonwirelessdevices.However, little hasbeendoneto make IM mobile
beyond simply offering clientsfor wirelessdevices. We believe this is insufcient
astheability to communicatenaybereduceddueto characteristicef thewireless
devices, suchas cumbersomeénput methodsand small screens. Furtheron, an
IM systemsupportingmobility enableausein ervironmentsthat affect the users
ability to readandwrite messages.

In our work we have identi ed several extensionsvhich we believe will offer
bettersupportfor mobility in IM systems.To demonstratéheseconceptsve have
implemented prototypelM systemcalledSIGN. Usingthe opensourcesoftware
Jabberasbasiswe have implementedur suggesteéxtensions SIGN offersclient
applicationdor mobile phonesPDAs anddesktopPCs.

This masterthesispresentghe resultsof our studyof IM systemssuggestion
for improved mobility supportandhow we proceededvith the prototypeimple-
mentation.The latterincludesa comparisorof two available Jabbelimplementa-
tionsandhow we changedhe architectureanddesignto realizethe SIGN proto-
type.

A partof our work consistedf usingour architectureanddesignin the soft-
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warearchitecturecourseSIF8056 wherewe conductedan architecturesvaluation
sessiorin collaborationwith the students.

The following sectionsgive a shortdescriptionof the contentof eachof the
chaptersn thisreport.

Chapter 1 - Project Description
Thischaptemutlinesthework to beperformedn this mastetthesis.It givesashort
introductionto the problem,our researchguestionandourwork process.

Chapter 2 - Background
This chapterpresentdackgroundnformationon four differenttopicswhich are
importantto thework of this mastetthesis.

Chapter 3 - The SIGN Prototype
This chaptempresentshe conceptuamodelof the SIGN prototypewe have devel-
oped.Furtheron, themainareasf themodelarediscussed.

Chapter 4 - SystemRequirements

The chapterpresentsa discussionon the main functional requirementdor the
SIGN prototype. The requirementspeci cation which is the basisfor this dis-
cussionis presentedh appendixA.

Chapter 5 - Ar chitectural Choices

Two differentJabbeiimplementationsjabbed andJaba,are presentecindcom-
paredin relationto architectureanddesign.Subsequentlarchitecturathoicesfor
extendingJabbeiarediscussed.

Chapter 6 - Design
In this chapterwe presenthe architectureanddesignof the SIGN prototype,in-
cludingbothsener andthedifferentclientapplications.

Chapter 7 - Implementation and Deployment
A detaileddescriptionof sener and client implementationss presentedn this
chapter In additionwe give a descriptionof how the systemcanbe deplg/ed.

Chapter 8 - Evaluation
In this chaptemwe evaluatethework donein this mastetthesis.

Chapter 9 - RelatedWork
This chaptempresentdour differentefforts similarto the SIGN prototype.

Chapter 10- Conclusion
Theconclusiordescribesheimportantresultsfrom this thesisandsuggestionor
furtherwork.
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Project Description



2 Project Description

1.1 Intr oduction

Today someinstantmessagingIM) servicessupportmobility by providing IM
clientson PDAs. Someservicesalso offer supportfor Short MessageService
(SMS) to enableuserswith mobile phonesto interactwith their IM service. In
supportingmobility the IM serviceswill be usedin situationsand environments
werelM earlierhasnot beenavailable. Whensendingmessagesr chattingwith
anotheruseronecouldearlierpresumehatthis userwasby his desktopcomputer
atthe of ce or home. With the supportfor mobility this is no longertrue, asthe
usernow canbearnywhereusingawirelessdevice.

Many of the IM servicesnow supportingmobility offer their IM clientson
wirelessdevicesbut have donelittle aboutthe functionality of the service.We be-
lieve thatin orderto provide true mobility to IM servicesmerely offering clients
for wirelessdevicesis not enough. Making IM mobile will affect the communi-
cationamonguserson severalareasthusthe IM serviceshouldbe enhancedvith
functionality supportingthe useof IM in a mobile ervironment. Below is a short
summaryof thekey issueghatshouldbe addressedhenmakinglM mobile.

Wirelessdevicesand IM clients To supporimobility the rst problemto besolved
is enablingaccesdo IM from wirelessdevices. This is to someextentpro-
vided by somelM servicestoday However this oftenincludesthe useof
technologiesuchasSMS, telephoy andWAP.

Awarenesdnformation Enablingtheuserto uselM away from thedesktopcom-
puter meansthat the usercan be arywhereand still connectedo the IM
service.This shouldbere ected by the awarenessnformationprovided by
thelM system.

Multiple devices Goingfrom onedevice, the desktopPC, to mary differentde-
vicesintroducesa rangeof new aspectsOneof the majortasksis handling
theinteractionbetweerthedifferentdevicesandthetransitionwhentheuser
movesfrom onedevice to another Dueto thedifferentnatureof thewireless
devices,functionalitymight alsodiffer acrossdevices.

1.2 Reseach questions

Our work is to engineera software systemprototypefor instantmessaging.This
prototypeshall provide userswith accesgo IM from wirelessdevices and net-
works. Below we presentheresearclguestionsve have statedor this project.
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1. How canexisting IM functionalitybe extendedo supportmobil-
ity andmale IM usefulin amobileervironment?

2. Whatnew featuresshouldbe introducedto supportusersin mo-
bile ervironmentsandsettings?

3. How canlIM beimplementedon wirelessdevicesusedin every
daylife?

In this projectwe shalluseJabbetto supportbasicIM functionality Jabbeiis
anopensourcanstantmessagingystemandit implementsanopenXML message
protocol.

4. Whatchangesarenecessaryo the architectureanddesignof an
existing IM system Jabberto extendthe systemwith supportfor
mobility?

5. Is XML asuitablemessagéormatfor communicatiorusingthin,
wirelessclients?

6. How cantheexisting JabbeiXML messag@rotocolbeextended
to supportmobility?

During our work with Jabbeme will in additioninvestigatef Jabbeiis a suit-
able framavork for further work on IM and developmentof systemsbasedon
XML.

1.3 The SIGN prototype

The SIGN prototypethat will be developedin this thesisis a systemextending
instantmessagingo wirelessdevicesandaimsto solve theissuedrie y discussed
in previous sections. The systemwill provide basicIM functionality and clients
for variouswirelessdeviceswill be developed. More speci c, IM clientswill be
developedfor mobile phonesPDAs anddesktopPCs. Theawarenesinformation
in the systemwill be extendedto re ect usersin a mobile environmentandthe
systemwill beenhanceadvith functionality supportingthe useof wirelessdevices.

1.4 Prerequisites

Someprerequisitegregivenin this masterthesisandthey arepresentedbelow.

Jabber - Opensource software

Oneof the prerequisite®f this projectis to usethe opensourcesoftware Jabber

Jabbeiis sener softwareproviding, amongothers basiclM functionality
Oneimportantaspecof Jabbeiis enablingJabbemusersto communicatewvith

usersof othercommerciallM services.In factthis wasoneof the mainreasons
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for the initialisation of the Jabbemroject- “ nding a solutionto the soupof in-
compatibleIM systemshat meantthatit was necessaryo run a whole host of
differentprogramgust to talk with friends”. Jabberffersinterfacesto the major
IM servicesandtranslateshe Jabbemessag@rotocolto the speci ¢ serviceand
viceversa.

XML messagerotocol

The openJabberXML messagerotocol shall be used. XML is the only infor-
mationexchangedetweenthe clientsandthe sener in Jabbemeaningthat ary
device capableof makinga connectionover an IP network andprocessing<ML
canin principalbe madeinto a Jabberclient. Interoperabilitywith existing clients
shall be ensuredput extensionsto the protocol can be madeto implementnew
functionalityandextendthe awarenes@formation.

For limited devicessuchasmobile phonest might be necessaryo usea mes-
sageprotocolotherthanXML, onethatis lessresourcelemanding.

Wirelessdevicesand J2ZME

IM clientsshallbedevelopedfor sereralwirelessdeviceswhereoneclientshallbe
developedusingthelanguage)2ME.Otherlanguagesaybeusedor development
atthesener sideandfor desktopandPDA clientdevelopment.

1.5 Main focusand evaluation

Thefocusin this mastertthesiswill beonde ning anlM systemsupportingaware-
nessand mobility andimplementa working prototypeof the system.In addition
to demonstratindM mobility conceptst will be a systemthat canbe usedand
extendedn furtherstudieson IM, mobility andawareness.

We will not conductusability testsof large scale. During developmentof the
prototypewe will continuoushytestthe systemput this canonly establisithatthe
systembehaesaccordingto the speci cation

To demonstratehe functionality andtestthat the systembehaesasexpected
we will, uponprototypecompletion runthroughthe scenariadescribedn thefol-
lowing section. This descriptionis only a shortsummaryof the scenaricandthe
actualtest,detaileddescriptiorof differentactionsandtheresultswill bepresented
in chapterB.

1.5.1 Userscenario

The scenariowe intendto run throughto testand demonstratehe systemis de-
pictedin gure 8.1.

Threedeviceswill be usedduring the run of the scenario. This is a J2ME
enablednobilephone,a PDA anda desktopPC. Thescenariawill simulatea day
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User movement Usermovement

Lunch at café Office

Device transition Device transition
————— [ ——

Mabile phone FDA Desktop PC

Figurel.l: Scenarioof use

wheretheuserstartsoutathomein themorningconnectedvith hermobilephone.
Shethenleareshomefor alunchmeetingata cafe. At the cafe sheusesher PDA.
Latershearrivesattheof ce andcontinueghedayin front of herdesktopPC.

Duringthistime a seriesof eventswill occur triggeringdifferentactionsin the
IM service. Messagewvill be sentandreceved and avarenessnformationwill
change.

1.6 Process

This sectionde nes howv we intendto proceedn our work with this thesis. First
we presenthe procesf de ning thefunctionality SIGN shall provide, thenhow
thearchitectureof the systemis developedand nally how we will implementthe
system.

The SIGN prototype

Beforedevelopingthe SIGN prototype we de ne a conceptuamodelfor the sys-
tem. The challengeis to identify the problemareaswhich needto be addressed
whenmakinganIM systemmaobile. Basedon the conceptuamodelandproposed
solutionsto the problemswe arrive at thefunctionalrequirements$o the system.

Someof the conceptsvhich shall be investigatedare statedin the description
of thethesis.Otherswill resultfrom a studyof existing IM systemsandour own
experiencewith useof instantmessaging Furtheron a study of literatureon the
subjectsof instantmessagingmobility andawareneswvill be conductedn order
to sene asinputsto this task. The conceptuamodelfor SIGN alongwith other
key-points,is presentedn chapter3.

Basedonthis chapterwe will specifytherequirementso thedifferentpartsof
the SIGN prototype.Chapter4 givesa motivation for theserequirementandthe
full requiremenspeci cationis listedin appendixA.
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SIGN architecture and design

As statedin the thesisdescription,the JabberXML middlevare shall be usedin
the systemprototype. Oncethe requirementgo the systemare establishedthe
systemarchitectureshall be madesuchthatthe requirementganbe incorporated
into JabberIn orderto accomplistthis, athoroughstudyof the Jabbearchitecture
mustbe performed. However, astherearetwo available Jabberimplementations
— thereferencamplementatiorjabbed anda Javaimplementationlaba- both of
thesewill be studiedin orderto choosewhich oneis bestsuitedfor the purpose.
Theresultsof this studyarepresentedn chaptelrs.

The architecturdor the sener-part of the systemwill dependon the architec-
tureof thechosenlabbewrersion.Regardlesof whichwe choosefocuswill beon
minimizing the changego the existing architectureanddesign. As for the client
applicationsthekey issuewill beisolationof theJabbetrelatedpartsof thedesign.

In additionto beingpresentedn chapter6 of this thesis,the resultingarchi-
tectureshall be communicatedo the studentdn the software architecturecourse
SIF8056,givenat NTNU. The slidesfrom our presentatioro the studentsanbe
foundin appendixB.

Implementation

The SIGN systemwill consistof four different applications: the Jabberbased
sener andclient applicationdor mobile phonesPDAs anddesktopPCs.We plan

to have basic client applicationsup and runningat an early stageof our work,

beforetherequirementso the systemaresettledandanarchitecturdor theclients
hasbeendeveloped.In our J2ME project[17] we developedIM clientswhich ex-

changedXML with the sener, andthey arethereforea naturalstartingpoint for

theclientapplicationgn SIGN.

By experimentingwith the clientsandthe sener software,we will investigate
possiblesolutionsfor extendingJabbemith the additionalfunctionalityneededy
SIGN.

Thebasicclientapplicationswill befully implementedvhentheclientrequire-
mentsandarchitecturas made.

Althoughwe planto baseour developmenion prototyping,we do notintendto
follow ary formally de ned softwaredevelopmentprocessesChapter7 describes
detailsof the sener andclientimplementatioranddeployment.

lwith basicwe meanapplicationsthat can connectto a Jabbersener, but with very limited
functionalityanduserinterface.



Chapter 2

Background
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2.1 Intr oduction

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

The following sectionprovidesan introductionto the Jabbemiddlevare and
theJabbemessag@rotocolswhichwill beafundamentapartin our work.

Thenfollows anoverview of the four mostpopularinstantmessagingervices
onthemarket—1CQ, AOL InstantMessengeiMSN MessengeandYahoo! Mes-
senger The sectiongivesa shortdescriptionof the functionality of theseservices,
their availability on wirelessdevicesand nally the presencénformationoffered.
Knowledgeof existing serviceds importantwhenspecifyingthe functionality of
SIGN.

A sectionon wirelessdevices concludeghis chapter First we presentchar
acteristicoof differentcateyoriesof devices,thentwo differentJava ervironments
tamgetedatwirelessdevicesand nally somepropertief wirelessnetworkswhich
arefundamentafor usingwirelesslM clients.

2.2 J2ME project

This masterthesisis baseduponthe project'J2ME - TechnologyDriven Archi-

tectureWork' [17], which waswritten in the ninth semestecourse'SIF8094P1
Prosjektarbeidat the Departmenbf ComputerandInformationScience NTNU.

Thegoalfor the projectwasto useatechnologyasa startingpoint andinvestigate
whatimplicationsuseof thatspeci ¢ technologyhadonasystem$ architectureand
developmentprocessOur chosertechnologywasJava 2 Micro Edition (J2ME).

2.2.1 MobileIMS

In additionto anevaluationof J2ME,a partof the projectconsistedf usingJ2ME
in animplementatiorof a software system,anddesigningthe systemto take into
accounthepossibleconstraintsiseof J2MEhadon the system.We developedan
instantmessagingystemcalledMobilelMS, usingJ2MEto implementclientsfor
JavaenabledohonesandPalmOSPDAS.

One of the goalsfor MobileIMS was to differentiatethe client applications
accordingto device characteristicand capabilities,with regardsto screen-size,
processingpowver and memorybudget. In otherwords,the more capabledevices
shouldprovide morefunctionalitycomparedo lesscapabledevices.

As thesystemitself wasnotthe mainfocusof theproject,thefunctionalitywas
restrictedo basicmessagingsontactist managemerdanddistribution of presence
information.
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Thesener partof thesystemwaswritten usingJava 2 Standardedition (J2SE).
The non-functionalrequirementgo the sener were hearily relaxed, asthe main
goalwasto pinpointimplicationsimposedby the J2MEclients. Furtheron, persis-
tentdatastorage suchasuseraccountsaandcontactlists, wasnotimplementedas
we consideredt to be beyond the scopeof the project. As a consequencef this,
theresultingsystemwasnothingmorethana rudimentaryprototypeof aninstant
messagingystem.

2.2.2 XML in MobileIMS

Messagegxchangedbetweenthe MobileIMS sener andclientswere XML for-
matted.Useof XML hasseveral adwvantagessuchasplatformindependencand
easef use,but comesatthecostof processingequirementandbandwidthusage.
During our work we found threedifferent XML parserdor J2ME. We endedup
usinga parsercalledkNanoXML, whichis a small,non-validatingDOM parser

The MobileIMS messag@rotocolwasnotwritten in accordanceavith ary ex-
isting standardsasit waskeptassimpleaspossible.

2.2.3 Project conclusions

Themain conclusionof the projectwasthatJ2MEin itself, hadlessarchitectural
implicationson the systemthanwe hadexpected.Rathey the limited capabilities
of the J2ME devicesconstitutedor mostof theimplications. However, asJ2ME
wasdesignedo run on wirelessdeviceswith limited capabilities,one musttake
theimplicationsinto accountwhendevelopinga systemwhereJ2MEis used.

At the startof the projectwe wereuncertainf the XML-parsingwould betoo
processointensie for therelatively limited mobile phonesWe concludedhatthis
wasnot the case however we found XML to beratherbandwidth-intensie when
usedover a GSM dataconnectionwhich is only capableof 9600kbps. However,
GPRSis graduallyreplacingGSM for datatrafc in the mobile networks, and
with the higher bandwidthin GPRSbandwidthusagebecomedessof anissue.
Furtheron, IM servicesarehardly usablein a circuit switchednetwork like GSM
aryway, asthe costof stayingconnectedor longerperiodbecomegoo high. A
paclet switchednetwork like GPRSis on the otherhanda perfectmatchfor IM
systemsastheuserpaysfor theamountof datatransferredatherthanthetime he
is connected.

2.3 Jabber

The JabberCommunicationslatform is an open-source XML-based platform
which provides basicnetworking and communicationservices. One application
availableon the platformis the Jabbelinstantmessagingervice,which provides
standardM functionality suchasmessaginggontactists managemeranddistri-



10 Background

bution of presencenformation. Jabbemwill be usedasthe corepartof the sener
in SIGN.

Therewereseveralreasorwhy Jabbemwaschoserfor this project. The rst and
mostobviousreasons the advantagesssociatedvith usingexisting components.
We couldhave continuedwork on the sener developedin the MobileIMS system,
but usingJabbeallows usto keepfocusonthekey areasasdescribedn sectionl. 1.

Thesecondeasoris thatJabbetis open-sourceyhich allows usto extendthe
sener's functionality to dealwith multiple device cateyoriesand provide richer
awarenes#nformation.

ThefactthatJabbeiis basedon XML is anothereasoraswe hadexperience
with XML from theMobillIMS system.In additionXML allows platformindepen-
dence.

Finally, onereasonfor choosingJabbemwasto get a betterunderstandingf
emepging XML basedechnologies.

The following subsectionsvill presenthe Jabbemessag@rotocolandother
partsof the Jabbeiplatform.

2.3.1 Jabber messagerotocol

TheJabbemessagg@rotocolis anopen XML basedorotocolmanagedy the Jab-
ber SoftwareFoundation(JSF)L. Thefactthatit is openenableghird party devel-
opersto developtheir own client applicationgor ary platform capableof parsing
XML messagesThisis in contrastto theIM services[13, 2, 23, 31], which use
periodically changedand proprietarymessagerotocolsto prevent unauthorized
clientapplicationgo be developed.

The Jabbemprotocolshave beensubmittedby the JSFto the InternetEngineer
ing TaskForce(IETF) for consideratiorasan InformationalRFC[20]. Port5222
is alsoregisteredby InternetAssignedNumbersAuthority (IANA) asthe standard
portfor Jabber

The differententitiesof the Jabberarchitecturepassdatato eachotherusing
XML streamsyhichis essentiallythe exchangeof datain the form of XML frag-
mentsin “streaming” modeover a network connection.During the lifetime of a
connectionbetweentwo entities,a completeXML documentwill be sentfrom
eachentity to the other onefragmentatatime.

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

Messageelement

The most fundamentalpart of an instantmessagingystemis the ability to ex-
changemessagebetweerthe user andthe <message/> elementprovidesthis

seehttp://wwwjabberorg/jsf.html
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facility. Eachmessagdasone or more attributes and sub elementswhich are
presentedbelow.

Theattributesto andfrom containthesendeandrecipientaddressesespec-
tively. <message/> canalsocontainatype attribute,whichgivesanindication
to therecipientasto whatsortof contentthe messageontains.Table2.1 presents
the possiblevaluesanda shortdescriptionof theirmeaning.An id  attribute may

Table2.1: Jabbemessagegypes

Value Description

normal Thenormalmessagéype usedfor simplemessages
that are often one-timein nature. Similar to an e-
mail message.

chat Chatmessagewhich usuallycarryamessagéhatis
partof alive corversation.

groupdat The groupchatmessagdype is usedto notify the
user that the messagecomesfrom a conference
room.

headline Headlinemessagearedesignedo carry news style
information,oftenaccompaniedby a URL.

error Errormessagesigni es thatthemessagés convey-
ing errorinformationto theclient.

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

Subelementof <message/> include<subject/>  whichis usedto carry
a messagesubjectfor normal type messagedyut is usually not usedfor other
messageypes.The<body/> subelementarriesthebodyof themessagelf the
messageypeis error , the<error/>  subelementcontainsthe errormessage.
Messagesanoptionally containa <thread/>  subelementwhich containsan
identi cation to grouptogetherchatmessagebelongingto onespeci ¢ conversa-
tion.

Presenceslement

The <presence/> elementis usedto convey awvarenesf a users presence
state. Userscan eitherbe available or unavailable In the rst case,the useris
currentlyconnectecandmessagedestinedor him aredeliveredimmediately In
thelatter case the useris not connectecandmessagearedeliveredthe next time
he connectdo the sener. The userhimself controlsthe availability information
throughtheclientapplication.However, whenthe userdisconnectsthe sener will
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communicateéhe users unavailability if he hassenthis availability beforehand.

The availability informationfor a particularuseris distributed to otherusers
that subscribeto thatusers availability information. Eachusercanrequireto au-
thorizeotherusersheforethey cansubscribeo his availability information.

In additionto theavailability information,presencenessagesanalsobequal-
i ed with more detail. The two sub elements<show/> and<status/> are
usedfor this purpose.The <show/> tag cancontainone of the valueslistedin
table2.2. The shaw valueis often presentedyraphicallyusingdifferenticonsin
the client applications.The <status/>  tagoften containsa textual description

Table2.2: Possible shaw/ values

Value Description

normal Thenormalsituationwherethe useris available. If
the shawv/ tagis not presentthisis usedasthe
defaultvalue.

chat Similar to normal, but in additionindicatesthatthe
useris opento corversation.

dnd Dnd standsfor “Do notdisturb” andmeanghatthe
useris available but doesnot wantto be disturbed.
Messageare howvever, immediatelysentto theuser

away  Theuseris temporarilyaway from theclient

xa xastanddor “extendedaway” andindicateghatthe
userwill notreturnto theclientfor sometime.

of theshowmnemonicfor instance'Extendedaway” whenshaw is xa. However
it canalsocontaina valuesetby the usersuchas“Out to lunch!” whenthe show
valueis setto away

IQ element

ThelQ elemenis thethird of top-level XML elementsn theJabbemessageroto-
col. IQ standdor “info/query” andis usedfor sendingandretrieving information
betweenentities. IQ messagesare exchangedas a request/respons@echanism
similarto the GET andPOSTmechanisnin HTTP.

An 1Q elementcanbein oneof the four statesdescribedn table2.3. ThelQ
elemenis usedfor variouspurposesndto distinguishbetweerthem,namespaces
areusedin eachlQ messageTherearetoo mary namespacew® list here,but the
mostcommonlyusedare namespacefor registration,authenticatiorand contact
list management.For a detaileddescriptionof the varioususesof the <ig/>
elementandthedifferentnamespacesee[1].
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Table2.3:1Q States

State Description
get Requestnformation.

set Setinformation
result Show theresultif theget or setwassuccessful.

error  Specifytheerrorif thegetor setwasnotsuccessful.

2.3.2 Resouicesand priorities

In Jabbereachonline client is attachedto a resourceand eachresourcehasan

associatedpriority. The resourceis a string appendedo the jid, for instance
peer@vinstra.n et /mobi le , usedby the sener to distinguishbetweenthe
connections.The priority is a positive integer usedby the sener to decidewhich

resourcepr client,amessagashallbe sentto. Larger numbershave higherprior-

ity, which meangthat a resourcewith priority 5 outranksa resourcewith priority

1. In the event of a tie betweenpriorities, messageare sentto the mostrecent
connection.

2.3.3 Thejabberdserver

Thejabbed seneris theoriginal senerimplementatiorof the Jabbeprotocolsfor

instantmessagingnd XML routing. jabbed is written in C for Linux andUnix,

andis both open-sourceand free software. The projectwas startedby Jeremie
Miller in 1998,andhassincethenbeenworked on by the Jabbelcommunityto the
currentversion,which atthetime of writing, is 1.4.2.

Distrib uted architecture

The Jabbemetwork architecturas modelledafter the e-mail systemwhereusers
have onesener —thehomesener — thatthey connectto. Useraccountanduser
data,suchascontactlists and preferencesare storedon the homesener. User
identitiesareuniquefor eachsener, andby appending@' andtheseneraddress,
globally uniqueuseridentitiesarecreatedex. peer@vinsta.netwherepeeris the
local uniquenameandvinstra.netis the sener addressThesedentitiesarecalled
JabbelDs or jids.

An instanceof jabbed is running on the sener jabberorg, where arybody
cansign up for a useraccount. However, arnybody cansetup their own Jabber
sener that exchangesnformationwith othersenersover the Internetthrougha
componentalled Etherx This componenttommunicatesvith the local Jabber
sener andremoteEtherxcomponentsWhena usersendsa messag¢o a useron
adifferenthomesener, the messagés forwardedasshavn in picture2.1. In this
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Etherx Etherx Jabhher
Component Component :> Server
A B B
s wEee
Jabber Client A Jabber Client B

Figure2.1: Distributed Jabbemetwork

way a decentralizeddistributednetwork of senerscanbe established.

Transports

A transportis a programrunning on the sener that actsas a gatevay between
the Jabbersener andother non-JabbeinstantmessagingystemsThetransports
allow Jabbermusersto connectto otherIM systemgo sendandreceve messages.
Translatiorbetweerthe Jabbemessag@rotocolandthe otherIM messag@roto-
col mustbedonein eachtransport Althoughwork is beingdoneon standardizing
instantmessagingnessag@rotocolg7, 6], no standarchasyetto beembracedy
theindustry As aresult,messag@rotocolsarechangedrequentlyto monopolize
the useraccounts. This meansthat the transportsmustbe updatedevery time a
changehasoccurred.

2.3.4 JabaSerer

JabaSermr (Jaba)is anopen-sourcdavaimplementatiorof Jabberdistributedun-
dertheBSDlicence. It is beingdevelopedasa projectunderSourceBrge?, andis
atthetime of writing atversion0.6. JabausesApaches JakartaAvalor®, whichis
aframework for sener developmentusingJava. Theframewvork containgoolsfor
amongotherthingsconnectiorhandling threadpoolingandlogging.

Jabais at the time of writing quite basiccomparedo the original jabberd
implementationTransportarefor instancenotimplementedneitheris onlineuser
accountregistration,which mustbe donedirectly in the database However, the
handlingof core protocolelements<message/> , <ig/> and<presence/>
areimplemented.

2seehttp://sourcefage.net/projects/jabasemn
3seehttp://jakarta.apache glavalon/
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2.3.5 Jabber clients

Jabberclient applicationanustbe written in accordancevith the Jabbemessage
protocol, but doesnot necessarilyhave to implementevery featureof it. Clients
can be written for ary platform capableof parsingXML, andimplementations
are available for most operatingsystems. This includes Messengefor J2ME
andJabberCHalphaversion)for Windows CE or PocletPCdevices. Theclients
do not have to be neitheropensourcenor free software, but mary clientscanbe
downloadedrom [14].

The clientscommunicatewith the usershomesener over a TCP soclet con-
nection,andusesXML for all communication.

2.4 Instant messagingservices

Instantmessagingerviceson the Internethave becomeextremely popular The
awarenessnformationprovided by theseservicesenableausersto checkthe sta-
tus of peoplein their contactlist, checkif they areavailable,busyor of ine. IM
systemganspanthe entirelnternetsuchthatusersall over theworld cancommu-
nicateor they canbeusedinternallyin anorganizatiorbetweercolleaguesEither
way they provide the userswith informationaboutotherusersanda wide variety
of waysof communication.

Four servicesare establishedhs market leadersamongthe IM serviceswith
userbasesn themillions. TheseM servicesvereoriginally developedfor desktop
PCs but aswirelessinternetaccesss becomingncreasinglycommon yersiongor
wirelessdeviceshave beenreleased.

Eachof theseservicesare presentedn the following subsectionswith a de-
scriptionof eachsystems:

« functionality
« availability onwirelessdevices

* presence

2.4.1 ICQ

The rst, andperhapamostwell-known, IM serviceis ICQ [13] — pronounced]
seekyou”. The rst versionof ICQ wasreleasedate 1996 andinstantlybecame
tremendoushypopular with 850000usersregisteringduring the rst half-yearof
existence.Sincethen,the userbasehasgrown consistentlyexceeding50 million
registrationsby theendof 1999.

From beinga way of exchangingshorttext messagebetweencomputersthe
servicehasbeenextendedto includefunctionalitysuchas le transfeyf SMSmes-
saging,tele-conferencin@nd multi-usergaming. ICQ was boughtby America
Onlinefor $400million in 1998[29].
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Table2.4:1CQ presencealues

Presence Icon
Available %
FreeFor Chat %
Away ‘ﬂ
N/A (ExtendedAway) ﬁ
OccupiedUrgentMessages) ﬁ
DND (Do Not Disturb) %
Privag (Invisible) %

Of ine ﬁ

WirelessiICQ

Betaversionsof ICQ areavailablefor both PocletPCandPalmOS.Both versions
arestrippeddown versionsof the desktopclient.

In ICQ the contactlists arestoredlocally on eachdevice or PC.Whenusing
ICQ from morethanonemachine contactanustthusbe addedto eachmachine.
Althoughthis canbe bothersomeit allows a userto keepa smallercontactlist on
thewirelessdevice.

Presence

The presencevalues,andthe correspondindcons, availablein ICQ arelistedin
table2.4. The systemdoesnot allow the userto de ne otherpresencealuesbut
ICQ userscanwrite a statusmessagéeo describethe reasonfor a presencevalue
whenselectingt. Thismessagés notautomaticallydistributedto contactsput can
bereadby otherusersonrequestin ICQ thereis a one-to-onenappingbetweera
presence&alueandanicon.

Freefor chatis not a presencevalue perse,but is usedto setup chatroomto
whichuserotheruserscanjoin. Thisinitiatesadifferentform of messagingywhere
messagearebroadcasto all userscurrently“in theroom”.



2.4Instant messagingsevices 17

2.4.2 AOL Instant Messenger

AOL InstantMessengef2] (AIM) is AmericaOnline Time Warnersinstantmes-
sagingclient. In additionto messagingAIM alsoprovidescontentsuchasstock-
guotesandnews headlines.

With theacquisitionof ICQ, AOL hasmorethan130million usersworldwide
[29], adominationthatled the AmericanFederalCommunication€ommissiorto
force AOL to openupits technologyto othercompanie$9].

Wir elessAlM

Versionsof AIM areavailablefor PalmOSandPocletPCdevices. As with ICQ,
thesearestrippeddown versionsof the desktopapplication.

AIM alsoprovidesaninterfacefor mobilephoneuserscalledAIM Wirelesq3],
howeverit is availablein USA only. Userswith operatorAT&T, Sprintor Voice-
StreamcanuseAlIM by sendingSMS messagesjsinga WAP-enabledohoneor
usinga Nokia 3390. Whena useris connectedoy a mobile phone,otherusers
aremadeaware of this by displayinga mobile phoneicon in the buddy lists. Co-
operationwith the network providersis requiredfor this to work, andthereis no
informationavailableontheweb-siteregardingsupportfor thisin countriesutside
theUnited States.

Presence

AIM hasthreepresencealues:Available AwayandOfine. Awaycanbequali ed
with anauto-responstext messagée. amessagevhichis automaticallysentasa
reply to otheruserswhenthey senda messageTheicon in table2.5 displayedin
otheruserscontactists whenthe presencés setto Away.

No iconsareusedfor the AvailableandOfine stateslnsteadof ine contacts
aredisplayedn a separatgroup.

Table2.5: AIM presencealues

Presence Icon

Available N/A

Away El
Ofine N/A
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2.4.3 MSN Messenger

MSN Messengef23] is Microsoft's instantmessaginglient, andis, accordingto
datareleasedby MediaMatrix Inc., themostpopularinstantmessagingervice ex-
ceeding29.5million uniqueusersprimo 2001[24]. With Microsoft's domination
on the personatomputemarket, the popularityof MSN Messengeshouldcome
asno surprise.Furtheron, the tight integration betweenHotmail, .NET Passport
andMSN Messengeaccountssene to consolidateMSN Messengergpositionin
thelM marlet.

MSN Messengealsosenesasa distribution channeffor content. Furtheron,
MSN MessengesupportSMS messagingge-mail messagingiele-conferencing
and le-transfer.

Wir elessMSN Messenger

MSN Messengeis includedin PocletPC2002,whichis Microsoft's latestversion
of the Windows CE operatingsystem.Thereareno versionsavailablefor neither
PocletPC2000nor PalmOS.

Presence

The presencevalueswhich canbe setin MSN Messengearelistedin table2.6.
The usermustchooseone of thesevalues,i.e. no customizedoresencesalue can
beset.Neitheris it possibleto adda presencenessage amessagexplainingthe
reasorfor thecurrentpresencealue.

Someof the presenceraluesshareanicon, asis the casewith thevaluesRight
badk, Away andOut to lunch. In eachcasethe icon symbolizesthat the useris
(presumablypway from thecomputerandthetext is usedto give anindicationof
the durationof the absence Similarly, Busyand Telephoneshareanicon, where
thelatteris a specialcaseof the rst.

Showasofine malkesthe userappearasif hewereofine to otherusersbut
hewill continueto receve messageandpresencénformation.

2.4.4 Yahoo! Messenger

Yahoo! Messengef31] wasreleasedlunel999andis similarto MSN Messenger
in thatit, in additionto instantmessagingsenes as a distribution channelfor
content: 20 minutesdelayedstock-quotesrom Europeanand US stock marlets
canbeviewedfreeof chage. Domesticnews, sportresultsandtheweatheiforecast
for the userscountryis available. Furtheron, airplanetickets canbe boolked and
theYahoo!searchenginecanbeaccessed.

Yahoo! Messengehasa PersonalnformationManagemen{PIM) systemas
well. Datais storedsene-side,and canbe accessedrom a web-bravseror the
Yahoo!Messengeclient.
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Table2.6: MSN Messengepresencealues

Presence Ilcon

Online

Of ine
Busy
Rightback
Away
Telephone

Outto lunch

be Be Do B Bo Po bo be

Shaw asofine

Wir elessYahoo! Messenger

Yahoo!Messengeversionsareavailablefor bothPocletPCandPalmOS.As with
ICQ, theseversionsarestrippeddown in termsof functionality

Furtheron, the customizatiorof the contentto be accessewith Yahoo! Mes-
sengemustbe donefrom the desktopPC client. The customizationcannot be
doneon a perdevice basis,which meanghatthe sameamountof datais sentre-
gardlessof which devicesa useris connectedvith. The lower bandwidthin the
wirelessnetworks makes this schemeundesirableas the useris facedwith the
optionof eitheroverloadingthe wirelessdevice with dataor removing contenthe
would like to receve to the desktopPC. With the paymentmodelof GPRShet-
works,costbecomesnissueaswell.

Asin ICQ, thecontactsarestoredlocally.

Presence

Presenceraluesin Yahoo! Messengeare similar to MSN Messengerbut with
someadditionalvalues. Table 2.7 shavs someof the presencevalues. Yahoo!
Messengeallows userdo write theirown presencealueswhichareautomatically
displayedn otheruserscontactiist whenselected.

Available andUnavailablehave a uniqueicon each,whereaghe sameiconis
sharecamongall the othervalues.Therearetwo values- (BusyandOnthe Phone
— indicatingthata useris currently by the computer/deice, but not interestedn
receving messagesTheremainingvaluescanbe setto indicateabsencewith Be
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RightBadk andOn Vacationat the far endsof thetime scale.Theusercanchoose
whetherto shav the online—or away/kusyicon for the userde ned presencenes-
sages.

Table2.7: Yahoo! Messengepresencealues

Presence Icon
Available &)
Unavailable &
Busy

Not atHome

Notin the Of ce
OnVacation
Outto Lunch

LR AR AR SRR

Invisible

2.5 Wirelessdevices

Wirelessinternetaccesss now offeredby mobile network providers,enablingthe
useof Internetservicessuchase-mailand Web browsing on wirelessdevices,in
additionto ordinaryvoice calls. SMS provides functionality similar to the mes-
sageexchangen instantmessagingervices.SMS hasproved extremely popular
althoughno awvarenesenformationis providedin this service.

For adesktopclientconnectinghrougha LAN, processingpowverandnetwork
capacityis morethansufcient. Usersconnectingwvith a mobile phonethrougha
wirelessnetwork have farlessrecoursesvailable,includinglimited bandwidth.

2.5.1 Device categories

Wirelessdeviceshave becomeincreasinglypopularover the last 5-10 years,and
rangefrom pagersand mobile phonegto PDAs as powerful asdesktopPCsonly
few yearsold. Thecharacteristicef thedevicesvary in termsof screen-sizenput
mechanismsmemorybudget, processingpower and operatingsystem. Devices
canbe cateyorizedinto groupsof deviceswith similar characteristics:

Mobile phones Primarilyusedfor voice-callsandSMSmessaginggut mary phones
includeadditionalsoftwaresuchasPIM applicationsgamesandWAP-browvsers.
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Figure2.2: TheJ2ME enabledSiemensSL45i

Themostcommoninput-mechanisns a 0-9 keypad,andthe screeris small
(usually3—7linesof text).

Smart phones This cateyory consistsof mobile phoneswith a richer operating
systemand more applicationsthan regular mobile phones. Thesedevices
featurelarger screenspftenwith atouch-screemwomplementinghe keypad
for input.

Palm PDAs PDAs runningPalmOS,with arich softwareervironment.Thesede-
vicesfeaturdargerscreensmorememoryandfastemprocessorthandevices
in thepreviouscateyories.A touch-screeandbuttonsareusedor input,and
anexternalmini-keyboardcanbe connectedswell.

PocketPCs Thesedevicesrun Microsoft's Windows CE operatingsystemandare
themostpowerful in termsof processospeecandmemory Inputis handled
throughtouch-screenandbuttons.Somedevicesin this cateyory have built
in GSM and/orGPRSmobile phones.

2.5.2 Wirelesslavain SIGN

Thereareohvious adwvantageof usingthe sameprogramminganguagevhende-
velopingsoftwarefor differentplatforms.With cross-platforntompatibilityasone
of the main goals,the Java programminganguages a naturalchoice. However,

dueto thevaryingcapabilitiesof thewirelessdevices,differentJaza environments
mustbe used. The next two subsectionpresentwo suchversionswhich will be
usedin SIGN.
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Figure2.3: TheHandspringlreo 180

J2ME

Java 2 Micro Edition (J2ME)is SunMicrosystemslatestadditionto the Javafam-
ily, andaddressethe vastconsumerspace which coversthe rangeof extremely
tiny commoditiessuchassmartcardsor a pagerall theway up to the set-topbox,
an appliancealmostas powerful asa computer J2ME provides building blocks
calledpro les andcon gurations which tamget cateyoriesof deviceswith similar
capabilitiesin termsof processingpowver, memorybudget,screen-sizeand input
mechanismsOnesuchcateyoryis calledMobile InformationDevices,which con-
sistsof devicessuchasmobile phonesandPDAs. The Mobile InformationDevice
Pro le (MIDP) is a setof Java APIs which, togethemwith the Connectedl.imited
Device Con guration (CLDC), providesacompleteJ2ME applicationruntimeen-
vironmenttargetedat this cateyory.

Up until theintroductionof J2ME andMIDP/CLDC, third party software de-
velopmentfor mobile phoneswas not possible. Sincethen, J2ME hasbeenem-
bracedby all themajormobile phonemanufcturerssuchasNokia, SiemensMo-
torolaandSory Ericsson.Examplesof existing J2ME phonesare: SiemensSL45i
(see gure 2.2),MotorolaAccompliO08andNokia 7650.

J2MEapplicationsanalsoberun on PaimOSPDAs, which areavailablefrom
a numberof differentmanufcturers. Thesedevices canbe connectedo 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 mobile phonessmartphonesandPalmOSdevices.

Personaldava Application Environment

The Personalda Application Environment(PJAE) consistsof a virtual machine
andanAPI optimizedfor consumeelectronicdevices. Network connectablele-
vicesfor home,of ce, andmobile usearethetametedapplicationdor the Person-
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Figure2.4: The SiemenssSX45PocletPC

alJava AE. Examplesof devicesimplementingthe Personalda AE are Internet
telephonespersonaklectronicorganizersandset-topboxes.

The Personalda runtimeervironmentis basedon JDK 1.1.x,andcontainsa
lot morefeatureghanJ2ME. This enablesnorecomplex programsput it requires
more powerful hardwarethanJ2ME. Thereis no compilerincludedin the PAE,
ratherit relieson the standardcompiler distributed with Java 2 Standardedition
(J2SE).

Personalda will beusedfor developingsoftwarefor PocletPCdevices. The
Personalda runtime environmentfor Windows CE 2.11-3.0canbe dowvnloaded
from [27], andrunsondeviceswith MIPS or SH3processorsExamplesf devices
are:CasioCassiopei&-115,HP Journad&40andSiemenssX45(seegure 2.4).

2.5.3 Wirelessnetworks

Bandwidthhasincreasedvith thetransitionfrom the GSMto the GPRScarrierfor
datatrafc in wirelessnetworks. And it will increasesvenfurtherwhenUMTS is
implemented.However, the transitionfrom a line-switchedto a paclet-switched
network probably has greaterimpact on popularity of wirelessinternetaccess.
Instantmessagingor instanceis characterizedy a irregular transferof small
amountsof dataover long time intenals, which malkesuseexpensve in a circuit
switchednetwork.



24

Background




Chapter 3

The SIGN Prototype



26 The SIGN Prototype

3.1 Intr oduction

In this chaptemwe presenthe conceptuamodelanddiscusskey areaf the SIGN
prototype— awarenessand personalization. The conceptualmodelis shavn in
gure 3.1andthefollowing sectiondescribegachof theentitiesin themodel. The
next sectiondiscusseshe awarenessnodelusedin the SIGN prototype. Finally
we presenthe userspossibilitiesto personalizehe system.

Beforethis discussionwe brie y presentsomekey conceptsandterminology
concerningmnobility.

E-mail

™~

=
Aessage forwarding

SMS Instant Messaging

User

Personalization
Preferences

Device

|
VA N

Context Presence Device

Figure3.1: SIGN conceptuamodel

Mobility concepts

In the telecommunicationslomain, three mobility conceptshave beende ned,
quotedin [28]. Thesethree are personalmobility, servicemobility and termi-
nal mobility. Personal mobility - concerngpossibility to redirectcommunication
acrossheterogeneousserdevices. Servicemobility - or terminaladaptatiorcon-
cernsthe userendpointand the ability to accessservicesindependenbf these.
Terminalmobility - allows usergo move from onephysicallocationto anotherand
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still having the samesetof servicesavailable. More speci c it is the capability of

mobile devicesto changeits attachmenpoint to the network andretainthe same
network addressand maintainactve connections. The wirelessnetworks today
provide terminalmobility.

3.2 Conceptualmodel

3.2.1 User

The userinteractswith the systemusingone or more of the availableclients. In-
dependenbf device the userseesaninterfacefor instantmessagandawareness
exchange althoughclientsmay differ in functionality dependenbn device capa-
bilities. Eachuseris representeth the systenmby a uniqueusername.

In todays telecommunicatiothe callercontrolshow to reachthecallee.In the
SIGN prototypethe recipientshall be ableto decidehow incomingmessageare
handledthusbeingin control of how he canbe reached.In the telecommunica-
tionsterminologythisrefersto pushingcontroltowardsthecalleeor recipient28].
Basedontheuserspreferencegncomingmessagearesentto the preferreddevice
or serviceatthecurrenttime.

3.2.2 Instant Messaging

Instantmessagings oneof themainfunctionsof the SIGN prototypewith focuson
enablingtheuseof wirelessdevicesandhandlingthe users'transitionbetweerdif-
ferentdevices. Concerningnstantmessaginghe mainfunctionsin the prototype
are:

Createcontactlists A usercancreatecontactlists containingotherusers.Users
addedto the list receve a messagaskingthemto apprwe to be addedto
theuserdlist. The contactlists canbe changecdtontinuouslyby addingand
removing users.

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

Messageexchange The usercansendandreceive messaget andfrom usersin
the contactlist. A useris noti ed whennew messagebave arrivedandcan
chooseto readandreply. A history of sentandreceved messagess also
available.

3.2.3 Awarenesdnformation

In additionto instantmessagingmnostIM systemgrovide awarenessf presence
With the SIGN prototypeuserscan be connectedwith a variety of devices In
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addition, aspectf the users context, or ervironment, may affect his ability to
communicatevith others.

The extendedawarenessnodel of the SIGN prototypeis presentedand dis-
cussedn detailin section3.3,but we brie y presenthemainaspect®f themodel
here.

PresenceThe systemmustbe ableto re ect and communicatethe presenceof
eachuser In thesimplestsensehis meangheinformationconcerningf the
useris onlineor not.

Context Thecontet is informationthatre ects the currentsituationof auserand
propertiesof the surroundingernvironment.

Device The device the useris connectedvith affects his ability to communicate
with others.For example thecharacteristicef a mobilephoneandwireless
network restrictsthe users ability to receve, readandwrite messages.

3.2.4 Devices

With the growing numberof mobile terminalsit is importantto deliver services
independentf terminalandaccessietwork limitations,anaspectdescribeckarlier
asservicemobility. However, differencesn device capabilitiesregardingscreen
size,input method,processingpower etc. makesit evidentthatfunctionality and
presentatioshouldbedependenbndevice. In orderto meetthe userexpectations
andprovide a functionaluserinterfacethe servicemustbe adaptedo the device
beingused.

Devicessupportedy the SIGN prototypearedesktopPCs,PDAs andmobile
phonesasshavn in gure 3.1. This enableghe usersto accesshe serviceusinga
wide rangeof devicesandnetworks. Functionalitywill be differentiatedbasedon
device becaus®f thevariationin the device capabilities.Theclientson themobile
deviceswill beadaptedo meetthe characteristicef thedevicein orderto provide
the userwith a functionalandneatuserinterface. In the SIGN prototypewe will
alsotry to maintaina certainconsisteng of the userinterfaceacrosghe different
platforms.Below is a shortdescriptionof the devicesandfunctionality provided.

DesktopPC client Thedesktopclientwill besimilarto clientsprovidedin exist-
ing IM system.In additionthedesktopclientwill betheinterfaceto control-
ling the preferenceshe userchoosedo set. While working at the desktop
theuserwill probablychooseo usethis client.

PDA client PDAs hasin mostcasestouchscreerandthe useof a stylusasinput
method. It is naturalto assumea PDA will be utilized with a wirelessnet-
work althoughLAN interfacesareavailable. BasicIM functionalitywill be
availableon the PDA client but it will not be possibleto controlthe prefer
ences.
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Mobile phoneclient The mobile phoneis the device with the mostcumbersome
inputmechanismA userconnectedvith a mobile phonewith limited input
methodswill tendto write shortermessageanduseabbreiationscompared
to auseronadesktopPC.StandardM functionalitywill beavailableonthe
mobile phoneclient.

3.2.5 Personalization

In orderto meetuserdemands serviceshouldbe highly con gurable,especially
in a mobile ervironmentwere the usercan be connectedwith differentdevices
throughdifferentnetworks.

In the SIGN prototypecontrolis pushedowardsthe recipientratherthanthe
senderin contrasto mostexisting systems.The usercansetpreferencesontrol-
ling thefollowing areas:

Opaqueor transparent communication This enablesthe userto choosewhat
awarenessnformationshallbe communicatedo others.Opaquecommuni-
cationsigni es thatthe informationcommunicateds minimal, while trans-
parentrevealsall availableinformationabouttheuser

How to bereached The user shall be able to specify the preferredway to be
reachedatthecurrenttime. Whenconnectedvith severaldevices,for exam-
ple a desktopclient anda mobile phonethe usercanspecifywhich device
incomingmessageshouldbe sentto.

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

Auto reply messagedJserscanspecifyautoreply message® besentin speci ¢
situations. While busy incoming messagesan be answeredwith a self-
composedutomatiaeply message.

Forwarding of messagedn the SIGN prototypeuserscansetthe option to for-
ward messageto otherservices.This is describedurtherin the next sec-
tion.

3.2.6 Forwarding

In a servicesupportingmobility, were userscanbe reachedarywhereusing ary
device, it shouldbe possibleto redirectmessagend informationto alternatve
devicesor servicesThe SIGN prototypesupportanary device types,nevertheless
it canbe situationswherethe userwishesto forward messageso otherservices.
Messagesanbeforwardedto thefollowing services:

E-mail Usermaychooseto forward messageto theire-mail.
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SMS Usersmaychooseo forward message® a mobile phoneusingSMS avail-
ablein the GSM networks.

3.3 Awarenessn SIGN

Much researchs doneon the areaof how to provide avareness$nformationand
what informationis relevant, especiallyin the areaof collaboratve work. In [4]
awarenesss de ned asinformationthatis highly relevantto a speci c role and
situationof a procesgarticipant. Furtherit is aguedthat awarenessnformation
mustbedigestednto a usefulform anddeliveredto exactly the userwho needst.
If givento little informationuserswill actin properlyor belesseffective. With too
muchinformation,usersmustdealwith aninformationoverloadthataddsto their
work andmasksmportantinformation.

Studiesconductedn [26, 21] shavsthatIM oftenis usedto negotiatetheavail-
ability of othersto initiate a conversationor a meeting.By consultingthe contact
list andthe awarenessnformationuserscan determinewhetherthe recipientare
availableor not. Providing awarenesguesto helppeople nd opportunetimesto
initiate contactis in [30] de ned asakey designgoalin aworkplacecommunica-
tion tool.

In [8] ade nition of awarenesss givenas: “an understandingf the actvities
of otherswhich providesa context for your own actvity”. In the caseof anIM
systemthe actvities of a users contactwill seta contet in which hewill decide
whetheror notto initiate a messagexchangewith thatcontact. This will depend
on the contacts willingnessand/orability to write andreadmessagesyhich we
will call his communicatiorevel. The communicatiorievel mustbe inferredby
theuserbasedn theavailableinformationaboutthe contact.

The contacts communicationlevel is dependenbn several factors,one of
which is his presencestate. Most existing IM systemsrovide userswith aware-
nessof the presencef their contacts. However, otherfactors,in additionto the
presencestateof a contact,affectsthe communicatiorievel. The SIGN prototype
supportswirelessdevicesin additionto desktopPC's, andwhich type of devicea
useris connectedvith may affect his ability to readandwrite messageskFurther
on,thecontet or locationin which acontactis usingthelM systemwill affecthis
communicatiorievel.

The next sectionwill discussthe avarenessnformation availablein the ex-
isting IM systemswhich have beenpresentecearlier We will then presentthe
awvarenessnodelof the SIGN prototype.

3.3.1 Existing systems

The awarenessnformationavailablein ICQ, AIM, MSN Messengerand Yahoo!
Messengewaspresentedn section2.4.1-2.4.4,andrelatessolelyto awareness
of presenceTheselM systemswereoriginally developedfor desktopcomputers
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andthe wirelessdevice clientshave comealong at later stages. However, none
of the systemshave includedawarenessnformation aboutwhich type of device
a useris currently connectedvith. Usersarethusleft with incompleteinforma-
tion aboutthe stateof his contactswhich makesit dif cult to infer the contacts
communicatiorievel.

3.3.2 Awarenesanodel

Figure 3.2 shav the modelfor awarenessn SIGN. In additionto awarenesf
presenceawarenes®f device and contet is communicatedy the system. The
axes areorthogonailto re ect that valuesalongthe axesare non-relatedandthat
valuescanbe selectedndependentlyfor eachaxis. With this extendedawareness
model,SIGN providesthe usersbetterunderstandingf their contacts'communi-
cationlevel.

Presence

'y
Online

Do not
disturb

Away
Context/
Extended|

away Location

Offline Office

Meeting

Running

Mobile phone

PDA

Desktop PC

Device

Figure3.2: Awarenesslongthreeaxis

The next threesubsectionsvill cover avarenes®f presencegevice andcon-
text/locationasprovidedin SIGN.

3.3.3 Presence

RFC2778[17 de nespresencén instantmessagingystemsassomethinghat“al-
lows usergo subscribeo eachotherandbenoti ed of changesn state. Thestate
refersto the usersavailability.

Uponconnectiorto the sener, the clientapplicationsendsan Online message
to thesener, which distributesthe messagéo all subscribersOnlineis thenormal
presencetatefor a userandindicatesthatheis readyto write andreadmessages.
Whenthe userdisconnectdrom the sener, an Ofine presencenessages sent
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to thesener. In betweerthe availableandunavailable statesherecanbe several
stateswvhichre ect the usersability or willingnessto communicateTheseare:

* Online

» Do notdisturb
* Away

« Extendedcaway

The presencetatecanbe setmanuallyby the useror automaticallyaccording
to somecriteria,suchasif theconnectiorto thesenerfails (Of ine) orif thedevice
is idle for a certainperiodof time (Away).

Dependingonwhich device auseris connectedvith, differentpresencealues
areavailable. If a useris connectedvith a mobile phone,heis not likely to be
Extendedaway or Away, becausea mobile phoneis usually keptin closerange
to the user During phonecallsthe presencéds automaticallychangedo Do not
disturh

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

On a desktopPC Extendedawayis frequentlyusedinsteadof logging off the
system.If the PCis unusedor acertainperiodof time, the presenceanautomat-
ically besetto Away.

3.3.4 Device

SIGN offers awarenes®f device by keepingusersinformed of what type of de-
vice availablecontactsarecurrentlyconnectedvith. Thisis importantbecausehe
characteristiof the variousdeviceswill affect a users communicatiorievel. In
SIGN userscanconnecto the serviceusingthe following devices:

* Mobile phones
» PDAs or handheldPCs
» DesktopPCs

A discussiorof theimplicationsthedifferentdevice characteristichave onausers
communicatiorevel, thusmotivatingthe needfor awarenes®f device, followsin
thenext subsection.

Input mechanism

The input mechanismvaries betweendevices, and are typically as listed in ta-
ble 3.1. Theinput mechanisnaffectsthe speedat whicha messageanbewritten,
with afull-size keyboardbeingseveraltimesfasterthana 0-9 keypad.
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Table3.1: Device input mechanisms

Device Input mechanism

Mobile phones 0-9keypad

PDAs Touch screen or
mini-keyboard

DesktopPCs Full-sizekeyboard

Messagdengthis alsoaffectedbecause useris not likely to write messages
exceeding200 characterson a mobile phone! Input mechanisnaffectsthe lan-
guage usedin messageaswell. Mobile device usersaremorelikely to useincom-
pletesentencesndnon-standar@bbreiations, which have becomewidely used
in SMSmessages.

Screensize

Screen-sizegary dramatically with a mobile phoneand a desktopPC at the far
endsof the scale,andhasimplicationson the lengthof a messagea usercanread
efciently andhow fastit canberead. Furtheron, the sendemay adapthis lan-
guageaccordingto the screen-sizef the recever, for instanceby using “SMS
language’andreducingthe useof blanklinesto partitionmessages.

Bandwidth

Mobile phonedypically communicateveranetwork with bandwidthbetweerd.6
kbpsand38.4kbps,whereasdesktopPCconnectedo a LAN canhave upto 100
Mbps. Thebandwidthaffectshow fasta messageanbetransmittedandindirectly
themessagéength

Furtheron, the paymentmodelsof mobile networksalsoaffecttheusagechar
acteristicdor usersconnectedvith a mobile phone.In paclet switchednetworks
the useris chaged basedon bandwidthusage,and the usermay thus not want
to receve messagesxceedinga certainsize. The usermay alsowantto receve
messagefrom fewer userswhen connectedover a wirelessnetwork, in orderto
minimize network traf c.

3.3.5 Location and context

Locationandcontet saysomethingaboutwhere the useris or in what surround-
ings respectiely. However, context is alsousedfor extendingthe conceptof mo-
bility beyondthe sheemeographicameaning.

1SMShasmaximum160characterpermessage
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Information aboutthe context can be collectedfrom different sources. One
sourceof informationis whattheuserenters.In additiontherecanbeothersources
of informationto capturethe users context. [18] de nes the termssensorand
context deductos. A sensorcanfor instancedetectthe numberof personsn a
room,temperatur®r motion. A contet deducercanexaminea users calendato

nd outif ameetingis goingon.

SIGN is capableof distributing context information, however neithersensors
nor deducersare available to obtainthis information. Userscan, however, enter
thisinformationthemseles.

Differentcontets or locationsindirectly tell somethingaboutthe usersability
to communicate.For instancejf a contacts contet is setto driving, he may be
ableto readamessagéut notreplyto it. Examplesf othercontexts andlocations
are:

» ofce

* noisyervironment
* car

* meeting

* airport

3.4 Personalization

In this sectionwe presentmportantconcept@ndfunctionalityintroducedn SIGN
to supportmobility. Theseconceptanbe controlledby theuser

Pushcontrol towards recipient

Onefundamentabropertyof SIGN is that controlis pushedtowardsthe recipi-
ent. Thisis in contrastto how mostcommerciallM systemswvork today Pushing
control towardsthe recipientwill help reduceinterruptvenessof the IM service,
a phenomenomescribedn [26]. In SIGN the usercancontrol whereand how
messageshall be deliveredand which avarenessnformationis visible to other
users.

Control of messagelelivery

SING supportamultiple simultaneousctive clientsfor oneuser This meanghat
theusercanbe connectedo the systemwith multiple devicesat the sametime.
Providing supportfor multiple simultaneousctive clientswill renderthe ser
vice moreuserfriendly. The useris relieved of connectingand disconnectingo
the servicewhile moving from onedevice to another However this introducesa
new problemof how to route messageso usersthat are connectedvith several
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clients. Thiswill in the SIGN prototypebe controlledby the user By assigning
prioritiesto the connectectlientsthe userchooseswhich onethatshouldreceve
the messageln additionthe usercansetup differentcontactlists for eachdevice
andoptionallyselectto notreceve messagéom otherthanhis contacts.

To reducethe amountof datatransferredo wirelessdevices, it is possibleto
seta maximumsizeon messagedestinedor thesedevices.

In addition, the usercan decidethat messageshouldbe forwardedto other
servicesg-mailor SMS.

Control of awareness

Supportfor transparenbr opaguecommunications providedby somecommercial
IM services. However in the SIGN prototypewe will provide supportfor this
on all levels of our awarenessnodel. Regardingthe avarenessnodel presented
in section3.3he usercan decidewhich of this informationshouldbe opaqueor
transparenindependendf eachother Thismeanghattheusercanhidethedevice
heis connectedvith, but still communicatehe presencandcontext.

Degreesof personalization

The conceptof control canrenderthe servicequite differentfrom userto user A
uservery restrictve abouthow he canbereachedcanvirtually block all messages
and for exampleforward theseto e-mail. This will of courseremose someof
the adwvantagesf IM suchas quick communicatiorandfastresponsesAnother
usercanchooseto be easyto reachacceptingvirtually all incomingattemptsfor
communication.
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4.1 Intr oduction

In this chaptemwe presentherequirementselatedto the mainfunctionalareasof
the SIGN prototype. Theserequirementsre extractedbasedon the prerequisites
for the systemandthe discussiorfrom the previous chapters.We will divide and
presentherequirementsccordingo thesemainfunctionalareas:

* Awareness

Device differences
* Personalization
* Messagealelivery

Thecompleterequirementspeci cationis providedin appendixA.

Beforepresentingherequirementsve give a shortpresentatiof the compo-
nentsof the system Figure4.1shavs ahighlevel view of thesystemwith possible
clientsandotherservicesvhich the systemcaninteractwith.

Other services
E-mail, SMS

Internet

LI

Database Instant Messaging
Server

Mobile phone

Figure4.1: High level systemoverview

4.1.1 Clients

ThelnstantMessagingystenmwill provide clientsfor thedifferentdevicesdepicted
in the gure andlistedbelow.

» DesktopPCs—J2SE

* PDAs —Personalda
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* Mobile phones- J2ME

The differentdeviceswill connectto the SIGN prototypesener throughthe
Internetusingstandardsoclets.

4.1.2 Sewer

The JabberCommunicationglatform, basedon XML, will be the core part of
the sener in the SIGN prototype. Jabbemwill provide basicservicessuchasnet-
work communicationauthenticatiomndmessageouting. Componentgroviding
extendedfunctionality suchaspreferencestoringandprocessingextendedaware-
nesshandling,interfaceto otherservicestcwill bedeveloped.

Database

Thedatabasevill storeuserinformation,preferenceandofine messages.

4.1.3 Other sewices

Depictedin gure 4.1 arealsothe differentserviceghe systemcaninteractwith.
The SIGN prototypewill have interfacesto two otherservicesSMSande-mail.

4.2 Awarenesgequirements

The awvarenessnformation in the SIGN prototypeis comprisedof information
from threesourcesnamelydevice, presencendcontet/location.

The presenceralueis setby the userfrom a prede nedlist anddistributedto
otherusers. The presencebehaiour is equalon all the clients exceptfrom the
valuesthe usercanchoosefrom. Whena useris connectedvith a mobile phone
or PDA it is unlikely thatthe useris far away from, not usingor inattentve of this
device. Thisis nottruefor adesktopPC,weretheusercanhave left the of ce, but
still be connected.

The presencevaluesthat canbe setfor the differentdevicesareshavn in the
table4.1below thatis takenfrom requirementC7 - Setpresencein therequire-
mentsspeci cation.

In additionto settingthe presencéheusecanchoseto hidethepresencealue
from otherusers.This functionality relatesto the possibility to allow bothopaque
andtransparentommunicationIf choosingto hide the presenceralues,the user
will bedisplayedasof ine to others(seeFC8- Shav/hidepresence).

In additionto presenceinformationregardingdevice canalsobe hidden. See
requirementECW2- Shav/hidedevice.

Contet or location information, the last of the three sourcesfor awareness
information,mustbewritten by theuserandcannotepreselectedrom ary source
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Table4.1: Presencstates

Desktop PDA Mobile
PC phone
Online X X X
Freefor chat X X X
Do notdisturb X X X
Away X X

Extendecaway X

(seeFC11- Setcontet/location). This featureis built into the systemmainly for
expansiorreasons.

The awarenessnformationconcerningdevice is sentautomaticallyby the ap-
plication (seeFCW1 - Device type). This is to relieve the userof asmuchinput
aspossible makingthe systemeasyto use. The informationregardingdevice is
sentimmediatelyafterlogonandis communicatedo otherusers.Anotherfeature
concerningawarenesss the automaticpresencechangeon mobile phones. The
presencénformationis changedo busyif auseris connectedvith amobilephone
aengagei atelephonecall (seeFCW5- Automaticpresencehange).

4.3 Devicerequirements

In the SIGN prototypetherearedifferencesn thefunctionality of theclients. This
differentiationis donebecausef the characteristic®f the client devicesandthe
networksthey connecthrough.

4.3.1 Thin clients

The wirelessdevices have limited resourcesand the client applicationthat shall

run on suchdevices shouldbe lightweight. This is not entirely true for devices
suchas PDAs sincethesedevices have powerful processorand more memory

However, limited input capabilitiesreduceghe amountof tasksit is practicalto

performon suchdevices.In the SIGN prototypewe have choserto put mostof the
functionalityotherthanmessagingndawarenesso thedesktopclient. It will sene

asaninterfaceto settingmostof the preference the systemandadministration
of the contactlists. The following requirementsare functionality that are only

availableonthedesktopclient:

« FCD5- Add Contact

* FCD6- Remore Contact
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« FCD7- Edit contactlists

4.3.2 Reduceamount of information exchanged

Thewirelessdeviceswill usuallybe connectedo the serviceusingnetworks with
limited bandwidthand high lateny makingit importantto reducethe amountof
informationexchanged.In the SIGN prototypepreferencesnd contactlists can
besetfor eachdevice (seeFS5- Device dependentontactists andFS14- Device
dependenpreferences).

Contactlists dependenon device will make it possiblefor usersto reducethe
amountof contactswvhenusinga wirelessdevice. This will reducethe amountof
datadownloadedat logon andawarenessnformationregardingotherusers.Pref-
erenceslependenon device makesit possibleto limit the amountof information
receved on a wirelessdevice without reducingthe functionality of the desktop
client.

4.4 Personalizationrequirements

Preferencesanbesetby theuserto controlvariousfunctionalityin the SIGN pro-
totype. This enableghe userto adaptthe serviceto his needsgcontrolinformation
o w andinformationamount.All the preferencesetarestoredon the sener.(see
FS13- Preferencestoredonthesener).

Most of the preferencearecontrolledfrom the desktopclient. Specifyingthe
maximumsize of a messagaentto a wirelessclient andsettingforwardingrules
for SMS or e-mail are examples(seeFCD10 - Setforwardingand FCD9 - Set
maximummessagéength).

An autoreply messageanbe setfor wirelessclients. The reasons thatuser
connectedvith wirelessdevicesmight bein situationswhereit is dif cult orim-
practicalto answemessagesSettinganautoreply messagevill inform thesender
thatthemessagess recevedandary otherinformationtherecipientwantsto com-
municate An exampleof anautoreply messageanbe: "The messagés read,but
it will take a while beforel cangetbackto you! The usercanchangethe auto
reply messagevheneer he pleasegseeFCW3- Setautoreply message).

Usersof clientson wirelessdevices canalso chooseto forward messageso
SMS. This could be the caseif a useris connectedvith a PDA or mobile phone
but for somereasonmustdisconnect. The usermight want to receve incoming
messageandcando thatby actvatingforwardingto themobile phone(seeFCW4
- Setforwarding).

The optionto block messagefrom usersnot in the contactlist canbe setfor
all devices. This canrelieve the userof interruptve messagefom unknavn users
(seeFC6- Block messages).
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4.5 Messagea outing requirements

When the sener receves a messagdrom a user a numberof differentfactors
in uence how andwherethe messagevill be deliveredto the recipient. These
factorsare:

« Forwardingrules
e Simultaneouslients
« Filteringrules

The rst factorrelatesto the forwarding ruleswhich canbe setby the user(see
FCD10/FCW4- Setforwarding). SIGN allows the userto have messagesor-
wardedby SMS or e-mailregardlesof ary currentlyonlineclients.

The secondractormanifestdtself becauseaisersare allowed to have multiple
clientsloggedon to the systemat the sametime. However, messageshallnotbe
deliveredto morethanoneclient. In orderto allow the userto decidewhich client
messageshallbe sentto, eachclientwill have apriority. The currentlyloggedon
clientwith the highestpriority recevesmessages.

Finally, the ltering rules setby the useraffect the messagealelivery. The

Itering canbesetupindependentlyor the desktopclientandthe mobileclients.

The following subsectionsvill describethesefactorsin detail andgive a de-

scriptionof how messagearedeliveredbasedn thesefactors.

4.5.1 Forwarding

SIGN supportdorwardingof messageto SMSor e-mail(seeFS10- E-mail mes-
sageforwardingand FS11- SMS messagdorwarding). This allows usersto re-
ceive messagesvenif they arenotloggedon to the system.Forwardingto SMS
is particularly usefulfor userconnectingto the systemfrom a mobile phone,as
limitationsin the J2ME-phonegreventthe clientapplicationfrom runningduring
phonecalls. Furtheron, if the userdo not have a J2ME mobile phone,a regular
mobile phonewill atleastallow to receivemessagérom the SIGN system.

SMS messagesannotbelongerthan160 charactersThe completemessages
will thereforebe sentto thedesktopclientin orderto avoid lossof data.

The forwardingruleswill be appliedregardlessof which, if ary, clientsthe
useris currentlyloggedon with. This allows the userto be onlinewith a desktop
clientin the of ce, but still receve noti cations on his mobile phonewhen new
messagearrive.

Figure4.2 shavs how theforwardingrulesareappliedin SIGN. Whena mes-
sages recevedonthesener, theforwardingrulesfor therecipientareretrieved. If
no forwardingrulesexist, the messagés deliveredin accordancevith the process
Message delivery ,whichis describedaterin this section.If theuserhasset
aforwardingrule, the messagés sentusingthe choserdelivery method.
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New message

Get forwarding
rules

Deliver
yes
ie—mail SMSl

Send e-mail Send SMS

Figure4.2: 'Forwardmessage'o w chart

4.5.2 Simultaneousclients

Oneimportantfeatureof SIGN is thatausercanbeloggedonwith multiple clients
atthe sametime (seeFS16- Multiple actie clients). If a useris loggedon from
his desktopPC, he canlog on usinga mobile phoneduringlunch, without having
to log off the desktopclient. However, whenoneuserhasmultiple clientsonline,
somemechanisms neededo decidewheremessageshallbe delivered.

Jabbeprovidesthis mechanisnusingthe conceptof resoucesandpriorities.

Theresourcenamewill besetautomaticallyfor thewirelessdevices—'pda’
for Personalda applicationsand'mobile’  for J2MEapplicationsThisimplies
thata usercannotbe loggedon with two mobile phonesor two PDA's atthe same
time, but we considerthis to be acceptable For the desktopapplication,the user
canchooseheresourcename.

4.5.3 Filtering

The Itering optionsaffect the messagealelivery in SIGN. Figure 4.3 shaws the
decompositiorof the processDeliver message' from gure 4.2.
Filtering is doneonethe sener (seeFS8- Messageltering), andthe usercan
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setit up accordingto thefollowing criteria:
* Block basedn sender

* Maximummessagsize

Get highest
priority

| Store in offline Lo Online? <
database

yes

desktop pc mobile device
Discard Select
@ yes» message @ yes» desktop PC

Y

Send
@ YeS™  truncated

no Send
message

\ 4

—@

Figure4.3:'Deliver message'o w chart

Block basedon sender

Theusercansetthe optionto block messageéseeFC 6-Block messages)if this
optionis settheuserwill only receve messageBom usersonthecontactist. This
optioncanbesetupindependentlyor thedesktopclientandthewirelessclients. If
amessageestinedor amobiledeviceis blockedit will besentto thedesktopPC
andeitherdeliveredor discardedThis Itering mechanisnsenestwo purposes.
For one,accesd0o a paclet-switchednetwork, for instanceGPRS,is consid-
eredto be a conditionfor usingthe wirelessclients. The paymentmodelin these
networks is basedon the amountof datatransferred-atherthanconnectiontime.
In orderto limit the expensesthe useris thereforeallowed to put restrictionson
themessagéength.Secondlyit canbeusedto preventspammessages.



4.5Message outing requirements 45

Maximum messagesize

Theseconccriteriaprovides ltering basedon the sizeof amessagandcanonly
be setfor wirelessclients (FCD9 - Set maximummessagdength). Maximum
messagéengthis speci ed by the userand messagesxceedingthis lengthwill
be truncatedbeforethey are sent. The motivation for this Iltering option is to
allow the userto reducedatatrafc. Furtheron, the wirelessdevices generally
andmobile phonesn particular have smallscreens Readinglong messagewill
thereforebeincorvenienton thesedevices.

In orderto preventinformationfrom beinglost,thecompletemessagearesent
to thedesktopclientaswell. If the useris not currentlyloggedon with a desktop
client, the messagés storedon the sener andsentto the useron next logonfrom
adesktopclient.
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5.1 Intr oduction

Oneof the prerequisitesor this masterthesisis to useJabbelto supportbasiclM
functionality Thetwo differentversionsof Jabberelisted below.

« jabbed - themainimplementatiorof JabbeimplementedisingC

« Jaba anongoingprojectimplementinglabbein Java

We have studiedand testedboth of thesetwo implementationgo be ableto
decideuponwhich oneto usein this project. We comparedhe two versionsac-
cordingto criteriaimportantin this project. Thesecriteria are presentedelow.
Someof themare generalcriteria that areinterestingusingary COTS [22] soft-
wareandsomearespecialfor thisthesis.

Table5.1: Selectiorcriteria

Criteria Description
Developmenianguage Knowledgeandprior experience

Codeduplication Keepingduplicationof existing codeto a minimum
Changesn existingcode Keepingchangesn existing codeminimal

Maturity Stability of thesener softwareandits complianceo
Jabbeispeci cation

Work effort Effort neededo implementchanges

NTNU studentsessions Partsof our work shallbe usedat NTNU in student
session®n architectureanddesign

At the endof this chapterwe discusspossibleapproachesor extendingJab-
berwith the functionality of the SIGN prototype.We presenthe implementation
we chose with a motivation for our choicebasedon the aforementionedriteria.
Beforepresentingheresultswe startout by presentinghetwo Jabbewersions.

We rst introducethe main component®of the jabbed. This is the version
thatis in accordancevith the documentatiorand written materialaboutJabber
Thusthis will give insightson how Jabbemworks andimportantJabberconcepts.
Subsequentlye presenthe Jabaversion the Jaraimplementatiorof Jabber

The documentatiorof the Jabbelprojectis very limited concerninghe archi-
tectureanddesignof the differentsener versions.For jabbed, somecomponent
diagramsare available. For Jaba,no documentatiorexists. The documentation
presentedn this chapteiis thusmainly basedon our studyof the sourcecode.
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5.2 jabberdserver

Jabbeiis basedn a client—serer architecture All dataexchangedetweerclients
is routedthroughthe sener. Although client-to-clientconnectionsare possible,
dependenobn the clientimplementationtheseareinitially negotiatedthroughthe
sener. Jabberhasa strongfoundationin XML wherestreamsare usedfor both
client- senerandsener - sener communication.

Thejabbed sener is designedo be highly modularwheredifferentcompo-
nentshandlelogically differentfunctionality Also internallyin thejabbed sener
componentsommunicatausing XML, thusit is a compositionof various XML
processinggomponents All componentserializeor deserializeXML for useby
othercomponentsSomeof the mostimportanttaskshandledby thejabbed com-
ponentsarelistedin below:

» Sessiommanagement
 Client—serer communication
* Sener senercommunication
« Userauthentication

» Userregistration

Databaséookups

5.2.1 Basecomponents

The jabbed andthe componentsollectively form a Jabbersener. Figure5.1
shavsahighlevel view of thebasecomponent$ormingthesenerandtherelation-
shipwith thejabbed. Thejabbed formsthe centralhubfor all the components.
It actsasa centralcoordinatorby routinganddelivering XML pacletsthatthedif-
ferentcomponentg&xchange.The differentcomponenthiandledifferenttypesof
pacletswhereeachpacletis in theform of adistinct,fully formedXML fragment.
It is identi ed by the outermoselementamein the XML fragment.
Below is ashortdescriptionof the componentsiepictedn gure 5.1.

Sessiormanagement

Handlesall aspectof a usersessioron the Jabbersener. ExamplesareIM fea-
turessuchassendingnessagegresenceypdatingtheusers contactist andbasic
sessiormanagementThe components calledJabbeiSessiorManagerJSM).

Client to Sewer connections

This componentmanagesonnectiondetweerclientsandthesener.
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connections

Client (to Server)
Session

management

Logging L

Data storage L

e |

Server (to server)

connections

Hostname

resolution

Jabberd backbone

Figure5.1: jabbed andbasecomponents

Serwver to server connections

To managesendingmessage$rom a client on one Jabbersener to a client on
anotherJabbersener, the seners needa way to communicatewith eachother
Thistaskis handledby the componentalleds2s,which establishesndmanages
sernerto-serer connections.

Logging

Theloggingcomponentnablesogging of errormessageslerts,noticesetc.

Data storage

XDB is anacrorym for XML DataBase. It is a componenbf the Jabbersener
that providesaninterfaceto ary datasourceusedfor the storageandretrieval of
sener-sidedata.

Hostnameresolution

The dnsrv componentprovides a way to resohe namesof hostthat the Jabber
sener doesnotrecognizeaslocal, asin thesener to sener context.
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5.2.2 Componentconnectionmethods

An importantconceptof jabbed is the useof componentandthe way they can
be pluggedinto the sener to add or changefunctionality The jabbed sener's
internaluseof XML malesit possibleto routemessagebasedon XML tags. A
componentegisterswhat typesof tagsit wantsto receve. Basedon the return
valueof a componens methodto handlethe messager tag, it is decidedif the
messageshall be routedfurther to othercomponentor if the processingf this
messages complete. An exampleis to plug in a componenthat handleslogin
differently thanthe standardcomponent.This nev componentould be plugged
into the sener andregisterthat XML messagesf a speci ¢ type,e.g.login, shall
beroutedto this component.Componentsinconnecto thejabbed backboneby
themethodsspeci edin table5.2.

Table5.2: Componentonnectiormethods

Method Description

TCPsoclets Componentgonnecthrougha TCP soclet andrun
asaseparatentity Thecomponentanresideona
differentsener thanthe onerunningjabbend.

Standard/O(STDIO)  STDIO methodis a mechanismwherethe jabbed
processstartsthe external componentitself. The
XML documentsare exchangedthrough standard
I/10

Sharedbobjects/libraries Componensourcesrecompiledinto sharedbjects
(.so)andloadedinto the mainjabbed processThe
componenimustbe written speciallywith the jab-
berd backbonen mind andcontaincertainroutines.

The methodfor componentplug in is signi cant for the developmentof the
componentThelibrary loadmethoddemandshatthecomponentanbecompiled
into sharedbjectlibrariesandthatspeci c routinesarepresenin thecomponent.
The STDIO methodimposedessrestrictionsonthecomponentonly thatit canbe
startedandstoppedy jabbed.

The TCP soclet methodimposesvirtually no restrictionson the component.
Only the exchangeof XML messages®indsthe jabbed andthe componento-
gether Thismeanghatcomponentsanbedistributedandrunondifferentseners.

The connectiormethodalsoaffectsat what detail level the componentanbe
integratedinto thesener. AstheTCPsocletmethodmposesiorestrictionsonthe
componentt alsoreduceghe control this componenhason the messageo w in
thesener. In fact,messagethatshallberoutedto componentgonnectedhrough
TCP soclets mustbe speci cally addressedo this componenby the clients. In
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additionthis componentannot controlthe o w of this messagdurtherthrough
thesener.

Componentsonnectedas sharedobjectscanregisterto receve messagesn
andXML taglevel. Thesecomponentganalsospecifyif the messageshouldbe
processedurtherby othercomponentsr not.

5.3 Jabasenwer

In this sectionwe presenianoverviev of the designof the Jabasener. The Jaba
sener designis stronglyaffectedby the maintaskof the sener, namelythe pro-

cessingof XML messagesHowever the sener is not designedo be a generic
framework for processingKML elementsbut areon the contraryheavily focused
towardstheJabbeXML messagerotocolandtheprocessingf thethreetop-level

XML elementspresence/> ,<message/> and<ig/>

5.3.1 Jabacomponents

Before presentinghe designwe presenthe main functionalareasfor the sener.
As a startingpoint we usethe packagestructureof the Jabasener, treatingeach
packageasa componenbr mainfunctionalarea. Figure5.2 depictsthe different
packagesvherethe top-level packages org.novade&.jabaserer. Eachpackage
will be referredto as a component. The componentsare describedbelov and
gure 5.3shavstherelationsbetweerthe mostinterestingJabacomponents.

[ﬁ. arg.novadeck jabasemer
= core

-~ jahber

- offline

-~ process

-l server

- toals

-~ users

Figure5.2: Jabapackages

Core

Thecorecomponentonsist®f thebasicfunctionalityof thesener suchasstarting
andinitializing the senerin additionto clientconnectiorhandling.Theclasscon-
tainingthereferenceo the XML parseris alsocontainedn this component.The



5.3Jabasewer 53

Core

Figure5.3: RelationsbetweenJabacomponents

parserusedin Jabais a SAX parserandeachnew client connections associated
to aparserresponsibldor parsingthe XML from the particularclient.

Jabber

Thejabbercomponentontainstherealizationof the JabbeiXML messag@roto-
col. This componenthasfunctionality deserializeXML messagespeci edin the
messag@rotocol. Examplesof classesn this componentreMessage, Ig and
Presence .

Onthisarealabadifferssigni cantly fromthejabbed implementationWhereas
jabbed usesXML internallyin thesenerwherethecomponentsterchangeXML
the Jabaimplementationcorvertsthe XML messagemto Java objects. Thusin
JabaxXML is rst cornvertedinto objectsandthenthe processingf this message,
e.g. object,canstart. In Jabaobjectsrepresentinghe XML messagearepassed
to differentcomponent®r classedor processing.

Of ine
Theof ine componenprovidesfunctionalityfor storingandretrieving of ine mes-
sages.

Process

This componenprovidesthefunctionalityfor the processingf an XML message,
e.g. messagebject. This componenteceves messageshat have beendeseri-
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alizedby the Jabbercomponentandperformsthe tasksassociateavith the XML
messagéhatis receved.

Server

This componenmanagesener-to-sener connectionsenablingthe exchangeof
messagewith usersconnectedo otherseners.

Tools

Thiscomponenprovidesbasictoolsfor TCPsocletcommunicationthatthesener
usedor bothclient-to-serer andsenerto-serner communication.

Users

The sener needso manageusersessionsvhile they areconnectedo the sener.

This includesusersdatamanagementostermanagementndresource®r active
client connectionsThis components responsibldor storageandretrieval of data
from a databaser otherpersistenstorage.

5.3.2 Jabadesignoverview

Figure5.4 shavs anoverviev of the mainclassesn the Jabasener. Themainel-
ementsarethe classcontainingthereferenceao a XML parser Streamparser
the classegealizingthe messagerotocol, Element andits subclasseandthe
classesnanagingheclientsessionsvhereUser, UserHomeDB and User-
stream arethesigni cant classesOneof the classesesponsibldor processing
XML message#s alsoshavn in the diagram,the classProcesslq . In thefol-
lowing wewill discusgheclassesn gure 5.4in moredetail,splittingthediagram
upin smallerdiagrams.

XML messagerocessing

In gure 5.5 main classedor the XML processings depicted. The classedis-
cussedn this sectionresidein the componentore, Jabber, User and
Process describeckarlier

The classStreamParser  containsthe referenceto the XML SAX parser
For eachnew client connectionan instanceof StreamParser is created.The
XML SAX parsets registeredo receve thedatafrom theclientsocletandStream
Parser registerit selfto receve the parsedXML from the parser

Whendatais recevedfrom the XML parseiStreamParser checkghetype
ofthemessageg.g.<presence/> ,<message/> and<iqg/> . An objectcorre-
spondingo thetype of messagés createdenablingfurther parsingof the speci ¢
messageype. In theend,a subclassof Element containsall the datafrom the
XML message.
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e
BJIINITIALIZED : boolean
Element [B5UABBER_EXTENDED : boolean
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SgetResource()

SigetDevice()

Figure5.4: Jabaclassdiagramovervien

Whena completeXML messagés receved StreamParser  eitherdoesthe
actionsassociatedvith thespeci c messagéype,or it forwardsthemessagebject
to anotherclasshandlingthe processing.The classProcesslq , depictedin the

gure, containgheactionsassociateavith <ig/> messages.

A useris realizedby the classUser . A userwho is online hasan outgoing
soclet connectiorandthis is realizedby the classUserStream

Thesequencef actionsandmethodcallsonarrival of an<ig/> messagare
describedn the sequenceliagramin gure 5.6. The generatiorof thelq object
basedon the parsedXML is somavhatsimpli ed in the gure sincethisis done
by subsequentallsto the methodsstartelement() andendElement() in
theStreamParser andlg classesFurtheronprocess() s calledto process
the lg messagebjectwhenit is fully generated.In this examplethe Ig mes-
sagetriggersan actionto senda messagé¢o anotheruser The outgoingmessage
is generatedn the Processlq classand sentthroughthe User classand its
UserStream
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UserStream
(from users)

{&output : OutputStream
&resource : String

I®Userstream()
®Userstream()
E®postString()
®close()
®iclose()
{@emit()
®getResource()
¥setResource()
I®getDevice()

StreamParser
(from core)
BHINITIALIZED : boolean
Processiq [BJUABBER_EXTENDED : boolean
(from process) {8m_saxParser : SAXParser
BPHEX( : char {&Jm_input : NonBlockingInputStream
{m_output : OutputStream
®iProcesslq()
[®isetUserHome() I®¥streamParser()
[®isetOfflineMsgHome() ®iproceed()
[®process() [ {@emit()
{E&¥processGet() ®startDocument()
{E¥emitAlRoster() [ ®¥startElement()
{@fprocessset() I®endElement()
{B¥isUserPasswordValid() [®characters()
[E¥bytesToHex() ®ipostMessage()
{B#processLogin() E®postiq()
{&¥processNewUser() [®enableLogging()
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|@.n \@-n \(f”
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(from users) (from jabber) (from jabber) (from jabber)
GPASSWORD_TYPE_PLAIN : byte = 1
GPASSWORD_TYPE_SHALHEX : byte = 2 IS¥iPresence() g0 ¥ Message()
[&id : long I®Presence() g0 I®¥Message()
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[&online : boolean I¥isetFrom() I®¥isetTo() [®isetToRessource()
Bpriority : int ®getFrom() ®getTo() [®getToResource()
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I®¥endElement() ®¥getQuery() ¥ endElement()
[®itoString() [®¥startElement() [ ®tostring()
I®endElement()
®toString()

Figure5.5: Jabaclassdiagramfor XML processing

Messageprotocol realization

Figure5.7 shaws a detailedview of therealizationof the XML messag@rotocol,
classegontainedn the Jabber component.

At the top level of the inheritancehierarchyis the classElement .

There

are eight subclassesf this classwherethe threetop-level elementsof the Jab-

bermessag@rotocolarerecognizednamely<presence/>

,<message/> and

<ig/> .Thelq classutilizestheclassQuery to generatesubquerieswvhichagain
canbe of thetypesdepictedin gure 5.7. In this areaJabadiffers from jabbed.

Insteadof keepingthe XML andexchangeXML internallyin the sener Jabacre-
atesobjectsof theincomingXML messageandusestheseobjectsfor processing
internally Theseobjectsareinstance®f theclasseslepictedn the gure.
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Figure5.6: Jabasequenceliagramfor messag@rocessing

Jabauser management

Figure 5.8 shaws classegealizing the storageandretrieval of userdata. These
classesesidein theUser component.

UserHomeDB realizesthe interface UserHome implementingmethodsfor
accesdo a database.This classcontainsthe connectionto a databaseand the
differentSQL queries. Otherclassesaccesghesemethodsthroughthe interface,
suchasshawvn in the gure by theclassProcesslgTheUser objectis instantiated
by UserHomeDBtriggeredoy amethodcall from Processlg  whenanew logon
messageg.g.lq messageds receved.

5.4 Architectural choices

In this sectionwe discussalternatve waysof incorporatingthe nev functionality
of SIGN into to the Jabbersener. We presentwo approachesa layereddesign
andtheuseof internalcomponents.

5.4.1 Layereddesign

Oneapproachwould be to usea layereddesign( gure 5.9) by introducinga ser
vice layerbetweerthe JJabbeisenerandtheclients,whereextensiongo thesener
could beimplemented.In this casethe clientsdo not communicatedirectly with
the Jabbersener, which meansthat changesn the messagerotocolcanbe im-
plementedf desired.Translationbetweermessaggrotocolswould thenhave to
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Figure5.7: Jabaclassdiagramfor XML elements

be implementedn the servicelayer Languageindependencés ensuredas the
servicelayer would exchangeXML messagewith the Jabbersener over soclet

connections.

One of the drawvbacksof this approachis that functionality provided by the
Jabbersener, suchasconnectionhandlingand XML parsing,would have to be
duplicatedn the servicelayer Thework effort to achiere this would be high, and
muchof the motivationfor usingexisting componentsvould disappear

As Jabbedoesnotdistinguishbetweerdevices,theservicelayerwould alsoin
somecasedaveto “undo” actionsperformedby JabberFor instanceif amessage
shouldnot be deliveredto a wirelessclient dueto the messagesize, the service
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Figure5.8: Jabauserclassdiagram

layerwould have to interceptthe messageThenit would have to sendit backto
Jabberaddressinghe messageo the desktopresourceor to of ine storage.

Userinformationwould alsohave to be storedin the servicelayer, asthe user
canhave separateontactists andpreference$or differentdevices.

Oneadwantageof this approachs thatno changego the Jabbersener is nec-
essary The systemwill thusbe easierto maintainasnew versionsof the Jabber
softwareappearasonly changedo the servicelayerare(possibly)needed.

Assuringthatexisting Jabberclientscanusethe systemis easyaswell, asthey
canbypasgheservicelayerentirely
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Figure5.9: Layeredsener

5.4.2 Internal components

Using internalcomponentgsee gure 5.10)is anotherway of implementingthe
changego theJabbersener. In this casetheclientscommunicatealirectly with the
Jabbersener, sameasthe normaluseof Jabber

Internalcommunicatiorbetweenthe nev componentandthe sener is done
by methodcalls, which meansthat programminglanguageindependenceés not
achieved. The componentsnustin someway be insertedinto the messagero-
cessindloop”.

In jabbed, componentsan be loadedat runtime basedon a startupscript.
Whenloaded,componentsegister callbackfunctionsfor variousevents,suchas
the arrival of messagesr presencenformation. The further internal routing of
datais basedn theresultof eachcomponentn theloop.

Jabaon the otherhanddoesnot explicitly consistof components.However,
asmentionedin the previous sectionsomegroupsof classesanbe regardedas
logical componentsNew componentgannot be addedat runtimeasin jabbed,
ratherthey mustbe addedat compile-time. In addition, it is not possibleto set
callback-functions As a consequenceshangesn the sourcecodeis necessaryo
implementthe extensiongo the Jabasener.

Using componentswill give a higherdegreeof control thanthe layeredap-
proach. Componentshat areaddedcanshortcutthe useof standarccomponents
replacingfunctionality Ontheotherhandcomponentsanprovide additionafunc-
tionality by includingthe componenin the messag@rocessingequenceavithout
replacingothers.In this way functionality provided by Jabbeicouldbereusedand
minimal duplicationof functionalitywould be necessary
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Component 1 | Component 2 |
Jabber

Desktop PDA jobile

phone

Figure5.10: Internalsener components

5.5 Jabavs.jabberd

After aninitial studyof thetwo available sener versionsour preferredchoiceof
senerwasjabbed. But afterthedetailedstudy in theendwe choseo usetheJaba.
In this sectionwe presenthe prosandconsfor eachimplementatiorstartingwith
the onewith did notchoosejabbed We baseour discussioraroundthe selection
criteriawe presentedn theintroductionof this chapter

5.5.1 jabberd

Oneof the mainreasondor initially wantingto userjabbed is thatit compliesto
the documentatiorandwritten materialaboutJabber It implementshe message
protocolcompletelyandit is currentlyin useon the mary Jabbersener available
onthelnternettoday

In additionit realizegheimportantconceptof Jabbernamelythestrongfoun-
dationon XML. jabbed usesXML alsofor internalcommunicatiorbetweercom-
ponentsactingasaframevork for routingXML. Changesn themessage@rotocol
canbeimplementedwith little effort addinganew componenhandlingnev XML
elementsor tags.

However, whenstudyingjabbed we foundthatit would be dif cult to imple-
mentmary of the changesieededor the SIGN prototypebecausef the detailed
level at which changesneededio be made. Someof the new functionality de-
mandeceitherchangesn currentcomponentsr extensve duplicationof function-
ality into newv componentsWe concludedhatimplementinghenew functionality
would requireextensve reworking of existing jabbed sourcecode.

jabbed isimplementedisingC, alanguagen whichwe havelittle experience.
Implementingthe extendedfunctionality of the SIGN would demanda greateref-
fort thanthecasdn aprogrammindanguagen whichwe have experience Adding
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component$iovever could be doneusing STD I/O or TCP soclets enablingthe
useof otherprogrammindanguageshut againreducingthe detaillevel of how we
couldchanggabbed.

Javais themain programminganguagdaughtat NTNU andsincethis project
shouldbeusedin sessionsvith studentsisingat leastanobjectorientedanguage
would be preferable.

5.5.2 Jaba

Our choiceto use Jabawas very much basedon Java being our preferredpro-
gramminglanguageandthe fact that usingjabbed would still requireextensve
duplication,or reworking, of theexisting sourcecode.

Javais aprogrammindanguageve arefamiliarwith andhave experiencdrom
in otherdevelopmentprojects.This shouldreducethework effort comparedo C.
In additionusingJava would make it moreinterestingto usethe projectin student
sessionsit NTNU, oneof theprerequisitesf this project. Further it will probably
make the work donein this projectmore accessiblé¢o other studentsvantingto
continueon thework we have started.

However, thereareseveralaspecaboutJabahatmalesit farfrom idealto use.
Jabadoesnot comply with the main conceptof Jabbernamelya genericframe-
work for routing XML. The sener is highly focusedtowardsthe Jabbemessage
protocol. In additionthe sener doesnot implementthe messagerotocolfully,
lacking a greatdeal of the functionality provided by jabbed. Thus, using Jaba
makesit necessaryo make changesn the sourcecode.

Jabais anongoingprojectvery muchin it'sinfang/. Thisaccountdor thelack
of functionalityandnot complyingto Jabberspeci cation,but it alsoimpliesthat
mary updatesof the sener software will be releasedoeforeit could be calleda
completeJabbersener.

Furtherspeci cationof how we utilize Jabaand make changego implement
SIGN, is givenin thenext chapter



Chapter 6

Design
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6.1 Intr oduction

In the previous chaptewe presentedhe decisionto useJabaasthe Jabbersener
in the SIGN prototype. In this chapterthe focuswill be on howwe will useand
extendJabao incorporatehe SIGN requirementfrom chapted. An obviousgoal
is to designthe systemsuchthatthe existing Jabafunctionality canbe usedandat
thesametimeisolatingour changes.

The chapterstartsoff by presentinghe SIGN systemarchitecture Whenthe
decisionto useJabawas made,restrictionson the systemarchitecturewvereim-
posedasJabas less e xible thanjabbed in termsof how thesenerinteractawith
othercomponentsndservices.

Thenwe presentthe designfor the extendedJabasener. In section5.3 the
variousJabacomponentsvere introducedandthis sectionwill focuson changes
madeto thesecomponentandtheinteractionbetweerthem.

The nal sectionof this chaptermpresentslabberelatedpartsof the client de-
sign.Morespeci cally, wewill shaw thepartsof theclientdesigrwhicharerelated
to parsingandprocessingf the Jabbemessag@rotocolelementsThisis shared
amongthethreeversionsof theclientapplication.

6.2 SIGN systemarchitecture

Figure 6.1 shavs the SIGN systemarchitecture a three-tieredarchitecturewith
a client—, sener anddata-tier Many of the sener requirementsrom chapter4,
particularly the basiclM requirementsare alreadyful lled by the Jabasener.
The main decisionconcerningthe systemarchitecturethus relatesto wherethe
remainingsener requirementshall be implemented.As the gure shaws, these
requirementareimplementedn thesener-tier, insideJaba Fromthisfollows that
the SIGN requirementsiot necessariljeadto changego the systemarchitecture
asawhole. A shortdescriptiorof thethreetiersconcludeghis section.

Client-tier

The client-tieris comprisedof the threeversionsof the client application. Each
client exchangesXML-messagesvith the sener-tier over TCP/IPsoclet connec-
tions. Instanceof the client applicationwill run on PC's, PocletPCs andJ2ME
enableddevicessuchasmobile phonesandPalmOSPDASs.

In additionto the SIGN clientapplicationsexisting Jabberclientscanconnect
to thesener.

Sewer-tier

The senertier consistsof the Jabasener, modi ed to ful Il the SIGN require-
mentswhich Jabado not. As shavn in gure 6.1, we have chosento implement
the extendedfunctionality internally in the Jabasener. The changesnadeto the
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Figure6.1: SIGN high-level systemarchitecture

senerdo notaffect the useof existing Jabberlientsasthe new functionalitymust
explicitly be addressedby the client in the contentof the <ig/> and<pres-
ence/> messages.

Data-tier

Thedata-tieris responsibldor storageof persistentiata.In SIGN additionaldata
is storedon thesener comparedo Jaba For instancecontactlists for thedifferent
devicesanduserpreferences.

How the datais storedis up to the data-tiey but in Jabaa databasés usedand
we seeno reasornto changethis. The data-tierprovidesan interfaceto the sener
for storageandretrieval of data,whichwill be presentedn thenext section.

6.3 Server design

The Jabaarchitecturavaspresentedn section5.3. In this sectionwe will give an
accounbf hov weintendto extendJabainto a SIGN sener.

Oneof the main goalsfor this processs to modify existing functionality and
incorporatenew functionality but at the sametime minimize the changego Jaba.
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We have thusoptedto leave the architecturdundamentallyunchangedaswe be-
lieve thatthis will facilitatethe procesf corvertingfuturerelease®f Jabanto a
SIGN sener. Whenmodi cations arenecessarywe will seekto isolatethis from
the existing classes.

Jabaalreadyprovidesmostof the basiclM functionalityin SIGN, sothe nec-
essarychangedy andlarge consistof addingfunctionalityrelatedto thefollowing
propertiesof SIGN:

+ Extendedawarenessnodel
* Useof differentdevices

« Userpreferences

Awarenesamodel

To implementthe SIGN awarenessnodel from section3.3, device and context
information,in additionto the userspresencemustbe sentfrom the clientto the
seneranddistributedby the senerto subscribingclients. Thisinformationwill be
communicatedisingthe existing Jabbexpresence/> messagewhichimplies
thatthe parsingandprocessingf thesemessagemustbe changednthesener.

Differ ent devices

A fundamentarequiremento SIGN is that it shall allow usersto connectwith
differentclient devices. The servicecanbe customizedy the userdependingon
which type of device heis using,for instanceby usinga smallercontactlist when
connectedrom amobilephonecomparedo the contactist on adesktopPC. This
impliesthat SIGN hasdifferentrequirementsegardingstorageof persistentiata.

Furtheron, contactlists andpreferencesnustbe setup on the client applica-
tionsandsentto thesener. Forthispurposehe”workhorse’of theJabbemessage
protocol-the<ig/> message will beused.Theparsingandprocessingf these
messagesiustthusbe augmented.

User preferences

Section4.5 explainshow a usercansetvariouspreferencesletermininghow and
wheremessageshall be deliveredaccordingto which device(s) he is connected
with. The SIGN sener mustthusobey differentrulesfor deliveringmessagethan
Jaba.

In addition, SIGN shall allow the userto have messageforwardedto either
SMSor e-mail. This functionality doesnot exist in Jabaandwe mustthus nd a
properplaceto implementit.
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Designchanges

Ratherthanchanginghearchitectue, we intendto implementthe new functional-
ity by modifying theexisting design

Section5.3.1describedhe variouscomponentsn Jaba,andof thesethe fol-
lowing componentsvill bemodi ed:

« Jabber
* Process
e Users

In additionto thesechangesanew componentalledServices , usedfor sending
SMSande-mailmessagewill beadded.

The following sectionsdescribethe changedo eachof thesecomponentsas
they appeain SIGN.

6.3.1 Jabber component

The Jabber componenis responsibldor the processof corverting XML mes-
sagednto objectrepresentationsyhich is the unit of exchangebetweenthe Jaba
componentsFigure6.2 shavs the classdiagramfor this componentn SIGN.

Fromthe gure it canbe seenthatthe Message andPresence classesio
notrely on otherclassegor corvertingtheir correspondingnessagewhichis the
sameasin Jabalq ontheotherhandusesvariousclassesvhenparsingmessages.
Thisis dueto thefactthat<iq/> messagesancontainvariousdatadependingn
the namespacsetfor the <query/> sub-elementin SIGN two new classesare
usedfor this purposen additionto thosefrom Jaba.

Message

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

Presence

Due to the extendedawarenessnodelin SIGN, <presence/> messagefrom
mobilephoneandPDA clientapplicationgnaycontaina<device/> sub-element.
Jabadiscardgagswhicharenotexplicitly recognizedin contradictiorto jabbed),
thereforeghePresence classmustbemodi ed to readthistagfrom thepresence
messages.

The sameappliesto the <priority/> sub-elementn the presencemes-
sageswhich are discardedby Jabaaswell. This is notin accordancevith the
Jabbemessag@rotocol[20], andmustbeimplementedasSIGN reliesontheuse
of priorities.
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Figure6.2: Classdiagramof Jabber in SIGN

In gure 6.2 it canbe seenthat methodsto retrieve thesevalueshave been
addedo thePresence class.

Iq

Userpreferencesinddevice dependentontactlists arein SIGN sentfrom clients
to thesener containedn <ig/> messageslheJabbemessag@rotocolutilizes
namespace® distinguishbetweerthevarioususesof the<ig/> messagesotwo
nen namespacegreintroducedn SIGNfor userpreferenceanddevice dependent
contactist. Thesearejabber.ext:iq:p re fer ences andjabber:ext:-
ig:rosterconfig , respectrely.
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Thetop-level <ig/> elementtself is not changedasthe namespaceareset
for the<query/> subelementof the messagesFigure 6.2 shawvs thatthe Iq
classis consequentijeft unchanged.

TheQuery classmust,however, be avareof thetwo nev namespaceabove.
In orderto createobjectrepresentationsf messageanderthesenamespace$wo
new classesareintroducedasshavn in the gure:

SQPreferences This classcontainsmethodsio getthe stateof the differentpref-
erencesvhich canbe setup by theuser

SQRosterCon g This classcontainanethoddo getthe contactist for PDAs and
mobile phones.

Instancesof theseclassesare createdwhen the respectre namespaceare de-
tectedin the <query> element. In gure 6.2 it canbe seenthat the instances
of SQPreferences andSQRosterConfig arecreatedy theQuery class.

6.3.2 Process component

In Jabathe Process components usedfor processindq objectsgeneratedy
the Jabber component.Processingf Message andPresence objectshow-
ever, is doneby the Core componentWe believe thatit is betterto leave this re-
sponsibilitytotheProcess componentor thetwo lattermessagéypesaswell, in
orderto maintaina cleardistinctionbetweerthefunctionality of thedifferentcom-
ponents.Thisis particularlyimportantin SIGN, asthe messagelelivery rulesand
theawarenessnformationin <presence/> messagearemorecomple thanin
Jaba.

Figure 6.3 shav the classdiagramof the Process componenin SIGN. All
processingclassesxtendthe classProcessElement . Thetwo classest the
top of thediagramarethe existing Jabaclasseswhereaghe classest the bottom
—ProcesslgExt , ProcessMessageE xt andProcessPresenc eExt are
classespeci c for SIGN.

Thefollowing subsectiongresenteachof thelatterclasses.

ProcesslgExt

As we statedin the previous section,two new namespaceare usedin <ig/>
messageslheProcess componenmustthusbechangedo handlethesenames-
paces.Insteadof changingor replacingthe existing classusedfor processindq
objects(Processlq ), we introducethe classProcessigExt  which will han-
dle<ig/> messages which oneof the new namespaceis set. Thetwo classes
will beusedin parallel,therebyevadingtheneedto duplicatefunctionalityexistent
in the rst in thelatter
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Figure6.3: Classdiagramof Process in SIGN

ProcessMessageE xt

Messag@leliveryis morecomplex in SIGNthanJabaastheusercansetupvarious
rules asto whereand how messageshall be delivered. Thereforewe decided
thatthe Process componentshall be responsibldor thisin SIGN. The class
ProcessMessageE xt seenin gure 6.3 is usedfor this purposeandwill be
responsiblefor implementingmessagealelivery accordingto the schemewhich
wasdescribedn chapterd.

This classwill replacethe messagerocessingvhich in Jabais doneby the
Core componentAlthoughthis violatesthe goalof avoiding duplicationof func-
tionality, the existing messagegrocessingvould have to modi ed aryway. We
belive thatthe advantageof separatinghe changesn new classesn this caseout-
weighsthe disadwantagesssociateavith duplicationof functionality

ProcessPresence Ext

Theextendedawarenesin SIGNrequires<presence/>
differentlythanin Jaba.

messagew behandled

Analogougo messag@rocessingtheresponsibilityof processind’resence
objectsis movedfrom the Core totheProcess componenby addingtheclass
ProcessPresence Ext.

The samepolicy is appliedaswith messag@rocessingwherethe new class
will replacethe existing functionalityfor thisin the Core component.
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Figure6.4: InteractionbetweerProcess andothercomponents

Interaction with other components

Figure6.4shav therelationshipbetweerclasse$rom Process andclasse$rom
other components. Most classesirom the Jabber componentare used,with
eachprocessinglassworking with differentclassegrom Jabber . ProcessP-
resenceExt andProcessMessageE xt useshePresence andMessage
classesrespectiely. ProcesslgExt  usesthe variousclassesepresentinglif-
ferentpartsof <ig/> messages.

StreamParser fromCore createsnstancesfthedifferentprocessinglasses
for eachmessageeceved.

The User componenis usedto storeandretrieve varioususerdatasuchas,
of ine messagesyseraccountsuserpreferencesndcontactists.

6.3.3 Users component

TheUsers components amongotherthingsresponsibldor storageof persistent
data,andis thusthe interfaceto the data-tier One of the requirementso SIGN
is that usersshall be ableto setup differentcontactlists for the variousdevices.
ThisimpliesthattheUsers componenmustbechangedThisis alsothe casefor
the preferenceshat userscansetup regardingwhereandhow messageshall be
delivered.
OthercomponentsiccesshepersistentatathroughtheinterfaceUserHome.
In Jabatheimplementatiorof this interfaceis doneby the classUserHomeDB.
We have decidednot to introduceary new classesn the Users component,
insteadncludingthe necessarfunctionalityby augmentinghe UserHome inter
facewith theadditionalmethodsieededy othercomponenti SIGN. In thisway
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theall accesdo thedata-tieris donetroughoneinterface.

O

UserHome

F¥iindUserByUsername()
¥ getRosterListByld()
F¥findDomainNameById()
¥addRrosterFriend() o
F¥removeUser Existing

F¥¥getDeviceRosterList() New
F¥¥setDeviceRosterList()
B¥setPreferences()
F¥igetBlockMessage()
F¥getMaxSize()
F¥getForward()
F¥getAutoReply()

Figure6.5: UserHome interface

Figure 6.5 shavs the extendedUserHome interfacefor SIGN. The methods
above the dottedline arethe existing Jabamethodswhereaghosebelow theline
areaddedfor usein SIGN. Table6.1 summarizeshe purposefor eachof the new
methods.

6.3.4 Services component

SIGN allows usergo have messagefrwardedto SMSor e-mail. In contradiction
to jabben, Jabadoesnot provide a meansto communicatewith otherprocesses
or servicessothe functionality to sende-mailand SMS mustbe includedin the
modi ed Jabasener.

We have designeda componentalledServices for this purposeshavn in

gure 6.6. Theideais thatvariousservicescanbe addedto this component.The
serviceshallbeloadedwhenthe seneris startedaccordingio con guration les.

OthercomponentaccessheService componenthroughaninterfacecalled
ServicesHome , which is similar to how the data-tierin Jabais accessedThis
interfaceprovidesmethodso addandremore servicesandmethodgo give other
componentsiccesdo theexisting services.

Classesireprovidedfor eachspeci ¢ service:(SMSService andMailSer-
vice in gure 6.6).All serviceclassesnustextendstheabstracbaseclassSer-
vice , andmusthencemplementthemethodsendMessage() andgetCon-
straints() . The rst methodis self-explanatoryandthe latteris usedto get
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Table6.1: Additional UserHome methods

Method Description

getDeviceRosterL  is t( ) This methodsreturnsthe roster list for the PDA
or mobile phoneclient application. The existing
methodgetRosterListByl d() will beusedto
gettherosterlist for otherclientapplications.

setDeviceRosterL is t( ) Thismethodis usedto settherosterlist for the PDA
andmobile phoneclientapplication.

setPreferences() This methodis usedto storethevariouspreferences

getBlockMessage

getMaxSize()

getForward()

getAutoReply()

which canbesetup by theuser

Thismethodis usedto checkif amessagshouldbe
deliveredto a user This will dependon the device
theuseris connectedvith andthesender

This methodis usedto checkif the userhasseta
maximumsizefor messagedestinedfor a PDA or
mobilephone.

This methodis usedto nd outif the userhasset
the option to forward a messageo eithere-mail or
SMS.

This methodis usedto nd out if the userhasset
anauto-replymessagewhich will automaticallybe
sentasareply to incomingmessages.

potentialconstraintsfor instancemaximummessagédengthfor the SMS service
whichis 160characters.

6.3.5 Componentdependency

Figure 6.7 shavs the dependengc betweenthe main componentsn SIGN. From
the gure it canbeseenthatthe Core components notdirectly dependentnthe
Offine  andUsers componentsasit wasin Jaba(see gure 5.3). Thisis a
resultof moving processingf <message/> and<ig/> messageffom Core
to Process .

TheService components usedsolelyby theProcess component.

Sequencaliagram

Figure 6.8 shav a sequenceliagramwhich givesan exampleof how the compo-
nentsinteract. The sequencealiagramrepresents casewherea messageshallbe
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Figure6.6: Classdiagramof Service in SIGN

deliveredto aclientconnectedvith amobile phone.

WhenStreamParser detectsa<message/> elementit createsanew in-
stanceof Message . Throughsubsequerdallsto startElement() andchar-
acters() ,themessagebjectencapsulatthe XML messageStreamParser
thencreatesninstanceof ProcessMessageE xt andinvokesthemethodpro-
cess()

In process() the User objectfor the recipientis retrieved from User-
Homeandthedevicetype,whichin this caseis amobilephonejs retrieved. get-
BlockMessage() is invoked to determineif the userhassetary preferences
which would causethe messagé¢o be blocked. In this diagramthisis notthe case
andgetMaxSize() s invoked to getthe maximumallowed size of messages
destinedor amobile phone.In this casethe userhasseta limit whichis lessthan
themessagesizeandthe messagés consequentlyruncated.

The UserStream for the mobile phoneis retrieved andthe messagesentto
user
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Figure6.7: Dependeng betweerSIGN components
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Figure6.8: Sequenceliagramof messagelelivery

6.4 Client design

Jabbess client—serer modelis hearily weightedto favour the creationof simple
clients.Mostof theprocessingndIM logic is carriedoutonthesenerandthere-
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sponsibilitiesor theclientareminimal. To createa JabbeldM clientthefollowing
maintasksmustbeaddressed:

« Managingthe connectiorto a Jabbersener
» Implementinghe JabbelXXML messag@rotocol
* Providing thelM userinterface

Providing meansto connectto a Jabbersener andhandlethe XML message
protocolarefundamentalshatmustbein placefor every Jabberclient.

In the SIGN prototypewe have developedthreedifferentclients,namelydesk-
top client, PDA client and mobile phoneclient. In this sectionwe presentthe
centralpartsof the clientdesign.We will notdistinguishbetweerthethreeclients
sincethe centralpartspresentedhereapplyto themall.

6.4.1 Designoverview

Incomming XML
stream -
: XML
Jabb Connection XML
abber handling ¥ parsing
server
l
Outgoing XML XML XML elements
stream
Message
generate
XML handlers
Event
handling updates
i t
user inpu ¥
User interface

Jabber client

Figure6.9: Clientdesignoverview

Figure6.9 depictsanoverview of themainelementf theclientdesign.

The clients must createand managea TCP soclet connectionto the Jabber
sener. XML is exchangedvith thesener overthis soclet. An XML parselparses
incoming XML messagesMessagehandlershenhandleparsedXML, thereare
onehandlerfor eachtop-level XML elementg.g.<message/> , <presence/>
and<ig/> . Thesehandlerscontainthe functionality associatedo a particular
typeof messageUsuallythearrival of amessageavill triggeranupdateof theuser
interface.

The userinteractswith the applicationthroughthe userinterface,causingdif-
ferentevents.Eventscaneitherbe handledby theuserinterfaceor sentto anevent
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handler If aneventtriggersthesendingof anXML messagehemessag@andlers
generatehe XML.

6.4.2 Messageexchangeand processing

The client designis the similar for all clients, exceptfor the userinterface. The
differentdevicesand programmindanguagesisedrequiredifferentrealizationof
theuserinterface. Therearealsosomedifferencesn theimplementationdecause
of thedifferencen thefunctionalityontheclients. For example thedesktopclient
containgnorefunctionalitythanthe PDA andmobile phoneclients.

Figure6.10presentheclassdiagramrealizingthe communicationXML pars-
ing andmessag@rocessingntheclients.

TheclassJabberComm recevesthedatareadfromthe TCPsocletandparses
the XML message.The XML parseris realizedby the classXMLElement . A
completeXML messagés parsedeforeit is sentto processingThisis fundamen-
tally differentto the XML parsingonthesenerwheredatais sentfor processin@s
soonasonly a completetagis receved andnota completemessageThuson the
clientsanXML tree,e.g.atreeof XMLElement objects,containingall attributes
andtagsof completemessagés generatedbeforefurtherprocessings done.

@)
Runnable
(from lang)
The GUI implementation -
will vary in the different | JabberGui Frun(
client applications. — ‘

JabberComm
E¥iservAdr : String
ElementHandler & serverPort : int
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Figure6.10: Clientmessagéandling

When parsingis complete, JabberComm checksthe type of the XML mes-
sagee.g.<presence/> ,<message/> or<ig/> . Themessagés forwarded
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to the correspondindnandlerclassfor thatmessagdype. TheseclassesareMes-
sageHandler ,PresenceHandler andlgHandler . Thisdesignis similar
to thedesignonthesener.

Eachof theseclassescontainsfunctionality for extracting the elementsand
attributesof the particulartype of messageln addition,theseclasseperformthe
actionsassociatedvith the arrival of the particularmessagdype. Examplesare
updatingthe userinterfaceor promptingthe userfor input.

Themessagéandlerclasseslsocontainthe methoddor generatingoutgoing
XML messages.



Chapter 7

Implementation and Deployment
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7.1 Intr oduction

In thischaptemwe presentetailson theimplementatiorof the SIGN prototypeand
provide instructionsfor deplg/ing the sener andclient applications.

We start of by presentinghe sener implementationwith focuson changes
to the different Jabacomponents.Furtheron, Jabberrelatedpartsof the client
implementationsare explained. We concludethis chapterby describinghow to
installandrunthe SIGN sener andtheclientapplications.

ThecompleteSIGN installationwith sourcecodeis providedonaCD.

7.2 Sewer

In this sectionwe presentthe changesand additionswhich we have madeto the
variousJabacomponents Componentsiot mentionedn this sectionareleft un-
changedFor eachcomponentve specifythe numberof linesof codewhich were
addedo existing classesandthe numberof linesof the new classes.

7.2.1 Users component

Figure7.1shavs an ER diagramof the databaseisedin Jaba.Users storesthe
basicinformationabouta user— screemame, usernameandpassverd. Although
usernamesire uniquefor eachsener instance,an integer id-numberis given to
eachuser Domains storesthe sener's domainname,i.e. the namewhich is
appendedo the usernameéo form a jid. Messagesvhich cannotbe sentto auser
arestoredin Offline messages .

To implementthe datastoragerequirement®f SIGN this datamodelhasbeen
extendedandis shavn in gure 7.2. As canbe seenin the gure, Device .id
hasbeenaddedas an attribute to the contact-relatiorbetweenusers. This is to
implementspeci ¢ contactlists for eachdevice. The device id is aninteger with
therepresentatiofistedin table7.1.

Table7.1: Device _id values

Value Device

0 PC
1 Mobile phone
2 PDA

Furtheron, the table Preferences  hasbeenaddedto storevariouspref-
erencessetup by the user Users _id is a foreign key to the Users table and

1Thenamethatappearsn otherusers'contactlists
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Figure7.1: JabaER diagram

Device .id is oneof thevalueslistedin table7.1. Theltem eld containsan
optionsetby theuser Someof the optionscontaina parameterwhichis storedin
theParameter eld. Table7.2liststhepossibldtem valueswith corresponding
Parameter valuesandgivesadescriptionof theinterpretatiorof thesevalues.

In chapter6 the extensiondo thedata-tierinterfacewasdescribedlmplemen-
tationof thesemethodss donein theUserHomeDBclass whereexisting methods
for databas@accesseside. Figure 7.2.1shavs the implementatiorof the method
getMaxSize()  in UserHomeDB andprovidesanexampleof how the Pref-
erences tableis accessedThe methodretrievesthe maximumsize,setby the
user of messagedestinedo a mobile phoneor PDA.

Implementingthe changego the Users componentequiredabout200lines
of code.

7.2.2 Jabber component

In JabaXML elemeninamesanustexplicitly berecognizedn the XML messages,
otherwisethey arediscarded.This is a consequencef Jabas policy of corvert-
ing XML messaget objectrepresentationAs the <presence/> elementwas
extendedto include device information, the following changesvas madeto the
Presence class:

2Interpretecasane-mailaddressf thestringcontainghe'@' charactgmphonenumbemtherwise.
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Figure7.2: SIGN ER diagram

. Addeda stringconstanwith thenew elemeniname:"device”

. Addedamembewariable,device to holdthevalue

1
2
3. ChangedheendElement(jnethodto look for the<device/> tag
4. Includedthevalueof device in thetoString() method

5

. Addedgetandsetmethodfor device

Accordingto the Jabbemessagerotocol[20], presencenessagemay con-
tain a <priority/> tag. This tagis not handledby Jaba,and as SIGN uses
priorities, we implementedhe changesabove for the <priority/> tag asfor
<presence/>

Thetwo namespacessedin <ig/> messageked to the additionof two new
classegotheJabber componentTheseareSQRosterConfig andSQPref-
erences . Theseclassesvereimplementedas speci ed in the designchapter
TheQuery classwasmodi ed to instantiateeitherof theseclassesipondetection
of thecorrespondingnamespac# the startElement() method.

7.2.3 Process component

Themainchangeo thiscomponentvastheadditionof threeclassesProcessMes-
sage , ProcessPresence ,ProcesslgExt ,responsibldéor processingmes-
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public int getMaxSize(long userld, int  deviceld){
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, userld);

pst.setint(2, deviceld);

pst.setString(3, "size");

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

result = rs.getint("parameter");
}
rs.close();
pst.close();
} catch (Exception e){
System.out.printin("Exception in getMaxSize()\n");
System.out.printin(e.getMessage());
}
return  result;

}

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

Item Parameter Description

'block’ N/A Block messageom peoplenot
in the contactlist.

'size' Max. messagsize Truncatemessageslown to the
speci edvalue.

‘auto’ Message Sendthe speci ed messageas
auto-reply

‘forward" Phone numberor Forwardmessageto SMSor e-
e-mailaddres$ mail.

sage/> ,<presence/> and<ig/> messagesgespeciiely. The rst classim-
plementsthe messagelelivery algorithmwhich was presentedn chapter4. The
secondmplementgoutingof presencenessagesyhich wasnotdonecorrectlyin
Jaba.Thelatteris responsibldor handling<iq/> messagefor settinguserpref-
erencesanddevice dependentontactlists. Togetherthe classesonsistof about
250linesof code.

Two methodswverechangedn Processlg |, theoriginal classfor processing
<ig/> messages:

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

emitAllRoster() This methodis calledsucceeding successfulogonandsendsa
<presence/> messageo userssubscribingo presencénformationfrom
the userwho hasjust loggedon. In additionit sendsthe presencestateof
the contactsto the userlogging on. Changedo this methodconsistedof
addingdevice informationto the presencenessageandretrieving the con-
tactlist accordingto which device the useris logging on with. Changego
themethodamountedo about fteen linesof code.

7.2.4 Core component

No new classesvereintroducedn thiscomponentThechangesvhichweremade
consistedf delegatingthe processingf messageto the threenew classesn the
Process componentFor g messageshisrequirescheckingf thenamespacis

oneof thoseintroducedn SIGN. About30linesof codewereneededo implement
thechanges.
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7.3 Client implementations

In this sectionwe describémportantaspecbf thedifferentclientimplementations,
e.g.mobilephoneclient, PDA clientandthe desktopclient.

7.3.1 Mobile phone- J2ME client

The clientis implementedasdescribedn chapteré wherethe functionality with
regardsto the handlingof the JabberXML messagerotocolis asshav in g-
ure6.10.

The classJabberComm handlesXML parsingandrouting, whereasMes-
sageHandler, PresenceHandle r andlgHandler containshelogic for
how to handlemessages.

TheJ2ME clientis implementedusingthe Model-View-Controller(MVC) de-
sign pattern[10]. The classModel interactswith the differentmessagdandlers
on arrival andfor sendingof messagesThe View is realizedthroughthe differ-
entScreen classesDifferentscreengrovide the userwith the interfacefor the
differenttasks. The mainscreeris theclassContactsscreen  thatdisplaysthe
users contactlist andtheir avarenessnformation. The classController con-
trolswhatscreenshatareto bedisplayedasedndifferentevents,e.g.thearrival
of amessager auserevent. Thescreensetrieve thedatato bedisplayedrom the
Model .

The sourcecodeof the J2ME client applicationis foundin appendixC.1. It
consistof 19 classeandcomprisesapproximatelyl 500LOC.

7.3.2 PDA and desktopclients

The PDA clientwasdevelopedusingPersonalda andthe desktopclientwasde-
velopedwith J2SE Both clientssharethe samebasicdesignwhich canbedivided
into two logical components- one handlescommunicatiorwith the SIGN sener
(Jabber componentandthe otherimplementsthe userinterface(GUI compo-
nent).

Jabber component

TheJabber componenis basednthedesignwhichwaspresenteéh gure 6.10,
with a separatelassfor processingeachof the threetop-level JabberXML mes-
sagesHowever, thelgHandler  for the desktopclient hastwo additionalmeth-
odsfor generatingiq/> messagewith device dependentontactlists anduser
preferences.

In contradictionto the Jabber componenin Jabathis componentdoesnot
createobjectrepresentationf the XML messagesinsteadit extractsthe essen-
tial contentof the messagewhich is passedsparameterso methodsn the GUI
componentTable7.3shavs themethodsn GUI which arecalledby the different
messagéandlersn Jabber .
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Table7.3: GUI-componentethods

Method Invoked by Trigger
addContact() IgHandler Invoked whenthe contactlist is
recevedfrom thesener.

nevMessage() MessageHandler Invoked when a messageis
receved.

setPresence() PresenceHandlerInvoked when awvarenessnfor-
mationis receved.

GUI component

The GUI implementationyvariessubstantiallybetweenthe two differentversion.
Thisis dueto thefollowing factors:

1. Screen-sizeariessigni cantly
2. Desktopclient containsmorefunctionality
3. DifferentGUI librariesareused

In the PDA client, the userinterface hastwo main screens- one shaws the
contactlist anddisplaysawarenessnformationfor eachof the contacts Fromthe
otherscreentheusercanwrite messagew acontactandview anongoingmessage
dialog.

In the desktopclient, thereis a main window which displaysthe contactlist
and awarenessnformationfor eachof the contacts. Separatavindows are used
for messagelialogswith the contacts.However, both clientimplementthe same
interfacefor accesdy the Jabber component.

Table7.4shavs themethoddn Jabber usedby GUI andgivesadescription
of eachmethod.

Classesand lines of code

A total of fourteenclassegonstitutethe PDA client,where ve belongto Jabber
and veto GUI. Approximatelyonethousandinesof codeis split equallybetween
thetwo components.

Thedesktopclientconsistof fteen classes- vein theJabber component
andtenin theGUI componentThelinesof codecountfor Jabber components
aboutthe sameasfor the PDA client— alittle shortof 500. With abouta thousand
linesof codein the GUI componentthetotal reachesearly1500linesof code.
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Table7.4: Desktop-andPDA clientJabber -componeniethods.

Method Description

connect() Connectsto the SIGN sener
on the specied addressand
initiates the XML corversation
with the sener by sendingthe
<stream:stream>  tag.

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

sendMessage() Sendsamessagéeo auser

sendPresence() Sendsa presencenessagé¢o the
sener with device (PDA only),
presenceand contet informa-
tion.

7.4 XML

7.4.1 Parsers

TheNanoXML parselis usein theseneranddesktopapplicationsNanoXML is a
smallnon-\alidatingXML parseffor J2SE/J2EE]evelopedby MarcDe Scheemaeak
kNanoXML is aportof NanoXML, intendedo runon J2MEenabledievices.
This parseris usedin the mobile phoneandPDA client applications kNanoXML

wasportedby Eric Giguere.
Both parsersanbe downloadedfrom [25].

7.4.2 Jabber XML messagerotocol

Thetop level XML elementsf the JabberXML messagerotocolare <pres-
ence/>, <ig/> and <message/> . To provide theextendedfunctionalityin
the SIGN prototypeadditionsare madein the <presence/> and<ig/> ele-
ment. They aredescribedelow.

<presence/> element
In thiselementve have addedhesub-elementdevice/> . Thiselemenis used
to carryinformationaboutthe users 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,the SIGN prototypeusesthe element/status>  to carryinfor-
mationaboutthe context.

<ig/> element

We have introducedwo new namespace®r usein the<ig/> messagsentfrom
the desktopclient— jabber:ext:iqg:r oste rco nf ig andjabber:.ext:-
iq:preferences . The rst is usedfor sendingcontactlists for the mobile
phoneandPDA clientandthelatteris usedfor sendingvariouspreferencesetup
by theuser

An examplemessagéor the preferencesamespaces shavn below.

<ig type="set">
<query xmins="jabber:ex t: ig :p re fer ences" >
<mobile>
<block/>
<size max="100"/>
<forward type="SMS" address="+4791 709927" />
</mobile>
<pda>
<block/>
<size max="200"/>
</pda>
<desktop>
<block/>
</desktop>
</query>
</ig>

Theallowed subelementof the<query/> elementare<mobile/> , <pda/>
and<desktop/> . In turnthesecancontaindifferentsubelementsvhich specify
optionsfor thedifferentdevices:

<block/>  Setsthe optionto block messagefrom usersnot in the contactlist
for thea speci c device.

<size/> Setsamaximumsizefor messagedeliveredto mobilephonesr PDAs.
Thesizeis speci ed by the max attribute.

<forward/>  Setsthe optionto forward messageto either SMS or e-mail ac-
cordingto the value of the type attribute. address containsan e-mail
addres®r a phonenumberdependingn thevalueof type .
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An examplecontactlist messagés:

<ig type="set">
<query xmlns="jabber: ext :i g: rosterc onfi g">

<mobile>
<item jid="lisa@hauk02 A di.ntnu.no"/>
<item jid="albert@hauk 02.i di .nt nu.no" />

</mobile>

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

</pda>

</query>

<ﬁq>

For thismessagehe<query/> elementontainghesubelementsmobile/>
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
SIGN prototypesystem.Sourcecodeandnecessargetup les areall provided on
a CD. Thedirectorystructureis depictedin gure 7.4 with a shortdescriptionof
eachtop-level directoryin table7.5.

I'—I_ﬁl clients

[+ =3 desktop
&1 mobile

L 1 pda

#-_1 db

= 3 zign
_LI conf
?m£:J|m
1;] arr

Figure7.4: CD directorystructure

In thenext sectionsvewill describehemaincontentof eachof thedirectories
anddescribenow to installandrun thedifferentapplications.
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Table7.5: Directorydescription

Directory Description

sign Contains les for the SIGN prototype sener
application

db Containghe HSQLDB database

clients Contains the different client applications, both

source-andbinary les

7.5.1 SIGN server application

The les concerninghe sener applicationareplacedin thedirectorysign . The
sourcecodeis placedin the directorysrc andnecessaryibrariesare placedin
lib

The conf directorycontainsXML les for con guring differentparameters
of theSIGN sener. Thefollowing les andparametershouldbe changed:

con g.xml

The element<port> de neswhich port the sener listensto for incomingcon-
nections. This is setto 5222, which is de ned asthe standardJabberport and
implementedoy all Jabberclients. This shouldnot be changedunlessfor testing
or otherspecialreasons.

Theelement<bind> de nesthenameor IP addresf the machinerunning
the SIGN prototypesener andshouldbe setcorrectly

userDB.xml

This le de nes the parameterdor the sener's accesdo the database.The el-
ements<driver> and<url> de nes the databasalriver andthe URL to the
databaself the databaseisedis the one provided on our CD andit runson the
samemachineasthe SIGN prototypesener applicationtheseelds doesnotneed
to be changed.If anotherdatabaseés usedor it runson a differentmachinethe
elds mustbe changedaccordingly The usernameand passwerd for database
accesss alsode nedin this le.

The eld <login-domain> de nes the domainnamethatis givento nev
users.If thedomainis jabberntnu.ng new usersaregivenJabbeid's username@-
jabberntnu.no
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Building and running the SIGN sewer

To build theapplicationexecutetheant.bat  le, in thesign directory by typ-
ingant sar . Two new cataloguesvill becreated.Theseareapps andbuild

In orderto startthe sener a databasenustbe running. The databaserovided
onthe CD canbeused. This is presentedn the next section. To startthe SIGN
sener simply executethe le sign.bat

SQL for the generatiorof databasé¢ablesusedby the SIGN prototypesener
is providedin the le sql.db

7.5.2 Database

ThedatabaserovidedontheCD is placedn thedirectorydb andit istheHSQLDB
databaseThisis asimplesmalldatabasevrittenin Javzaandavailableat[12]. Any
databaseouldbeusedbut for the sale of completionwe provide HSQLDB.

The databases startedby executingthe le runServer.bat . The tables
usedby the SIGN prototypecanbe createcby runningthe databasenanagerEx-
ecutethe le runManager.bat  andpastethe scriptin db.sgl  for the table
generation.

7.5.3 Mobile phoneclient

The sourcecodeof the J2ME or mobile phoneclientis containedn the catalogue
\clients\mobil e\src.

The compiledJ2ME application,or MIDlet, is containedn thedirectory
\clients\mobil e\ bi n. MiDlets mustbe packagedn JAR(Java Archive)
les for distribution, similarto the packagingof applets.Severalextra elds must
beincludedin themanifestle of theJAR le. Thisincludesanew descriptorle
known asa JAD(Java Application Descriptor) le.

TheMIDlet JAR le for the mobile client applicationis namedUniChat.-
jar .

Installing the mobile client

Whenthe MIDlet is compiledandpackagedt is readyto beinstalledon a device.
ThereareseveralwaysMIDlets canbeinstalledon differentdevices.Usingadesk-
top PCthe MIDlet canbe transferredo the device by a datacableor aninfrared
(IR) connection.The MIDlet canalsobe installedremotelyif deployed onaweb
site. WhentheMIDlet is installedit canbe startedfrom a menuon thedevice.

7.5.4 PDA client

The sourcecode of the Personalda 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 —andajar le —Jab-
ber.jar  —with theremainingclasses.

Installing the PDA client

Beforethe applicationcanberun on aPocletPCdevice, the Personalda runtime
ervironmentmustbeinstalled. This canbe dovnloadedrom [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 directorymustbe placedtogethemwith thejar le. To transfer
the les, Microsoft ActiveSyncmustbe used,a programwhich comesalongwith
thePocletPC.

The classpathor the virtual machinemustbe set, which requiresa remote
registry editor

Change the following registry entry:

HKEY_CLASSES_ ROT
Java Class File

Shell
Open
Command

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

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

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

7.5.5 Desktopclient

Desktopclientsourcecodeis containedn thefolder\clients\desktop \s rc.
An executablgar le —JabberClient.ja r —canbefoundin \clients\deskt
Theapplicationis startedby executingthejar le with thecommand:

java -jar JabberClient.j ar .

30necomewith MicrosofteMbeddedisual Tools, availablefree of chage from [19].

op\ bi n.
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Evaluation
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8.1 Scenario

In thissectiorwe give adetaileddescriptiorof thescenariantroducedn chapterd.
This scenarios usedto demonstratéhe SIGN prototypefunctionality First we
presenthedifferentactionsthatoccur Thenwe presentheresultsfrom therun of
thescenaricanddiscusghe behaiour of the SIGN prototype.

8.1.1 Scenariodescription

Figure8.1 depictsthe main movementsanddevicesusedby thetestuser who we

have namedlill. Thescenarialescribesdayatwork, whereshestartsoutathome,
thengoingto alunchmeetingbeforeendingup attheof ce. In thefollowing tables
we describethe actionsassociatedo eachdevice andimportantfeatureshey aim

to demonstrate.
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12
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Mobile phone FDA Desltop PC

Figure8.1: Evaluationscenario

Table8.1 describesghe beaginning of the scenariovherethe useris athomein
themorningconnectingvith amobilephone.

Table8.2 describeshe actionsthatoccurat the lunchmeetingusingthe PDA.
Jill connectgo the IM serviceand setthe presencdo communicatehat sheis
occupiedin a meeting. After the meetingshecommunicatesvith a colleagueat
theof ce.

Backattheof ce Jill connectswith the desktopPCandthe subsequerdctions
aredescribedn table8.3.

8.1.2 Scenariorun and results

In this sectionwe presentanddiscusghe resultsfrom the scenarioWe conducted
thetestby carryingout the actionsof the differentusers.Prerequisitesf thetest,
asit is describedyerethatSIGN clientswereinstalledonthedifferentdevicesand
thatuseraccountsandcontactlists arecreated.The differentdevicesusedduring
thetestarelistedbelav. Thescreershotsprovidedin this sectionaretakenfrom a
repetitionof the scenariausingdevice emulators.

* Mobile phone- MotorolaAccompli008
* PDA - SiemensSX45i
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Table8.1: Actionson mobilephone

# Action Description Testedfeature
M1 Logon Log on, presence
M2 Receve contactlist Device dependent
contactist
M3 Sending message Albert is displayedas Sendingmessages
to secretary Albert, availableandusingthe
about the lunch desktopPC
meeting
M4 Receving message Receving
from Albert messages
M5 Set presenceto “Do Presence
Not Disturb”
M6 Incoming messageon Messages blockedby Filtering
sener from user Si- ltering rulessincenot
mon in contactlist
Table8.2: Actionson PDA
#  Action Description Testedfeature
P1 Logon Log on, multiple
resourcespresence
P2 Receve contactlist Device dependent
contactlist
P3 Setting presenceand “dnd” and”l amin a Presence;ontext
context meeting”
P4 Sending messageto Herman is displayed Messaging
colleagueHerman asavailable
P5 Receving message Multiple resources
from Herman
P6 Setpresenceéo opaque Transparent/Opaque
communication
P7 Logoff Log off, presence

» DesktopPC
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Table8.3: Actionson DesktopPC

#  Action Description Testedfeature
D1 Logon Logon
D2 Receve contactlist Device dependent
contactlist
D3 Receving ofine mes- Messagesent earlier Ofine messages,
sage by user Simon, but Itering
blocked by Itering
rule
D5 Adding Simonto mo- Contact list
bile phonecontactlist administration

D6 Settingpreferences Forwardingto SMS Preferences

D7 Logoff Multiple resources

Mobile phoneclient

Thescreershotin gure 8.2shavsthemobilephoneclientaftercompletionof the
4 rst actions(M1-M4)in table8.1. Figure8.3shavs the userAlbert's view of our
testuserdill, onhisdesktopclient. Thescreershotillustratesoneof theextensions
madeto the awarenesénformation,e.g. avarenes®f device. Theiconillustrates
thatJill is connectedvith amobilephone.

Figure8.2: Mobile phonescreershot

After action M5 the awarenessnformation available aboutJill haschanged.
Thepresenceas now setto “Do notdisturb”

Due to the limited device capabilitiesclient compleity should be reduced.
This is accomplishedy limiting wirelessclientsto only provide basicIM func-
tionality. Messagings illustratedby the mobile phonescreershot. Theindication
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Jahher - alberti@haul
File Presence Contacts

_4 Contacts
= g il
= Jaymz
- B Kirk
- g Lars

Cutput

|Commecting. ..

|»

| Logon 0K

=

Figure8.3: Desktopscreershot(1)

for the messageeceved from Albert (actionM4) is shavn on the device by the

numberin thebraclets,e.g.thenumberof unreadmessages.

Action M6 occursatthe sener. A user Simon,notin Jill's contactlist, sends
her a message.The handlingof this messagellustratestwo importantfeatures
introducedin the SIGN prototype. This is device dependentontactlists andthe

concepbf pushingthecontroltowardstherecipient. Thelatteris controlledby the
recipientby settingpreferences.

Jahher - albert@haukOZ ;IQI ﬁi

File Fresence Contacts

A Contacts
...... E. Jill

...... g Jayrriz
2 Kirk
Lo 5 Lars

:b:cunnecting. are
|Logon 0K

Cutput

|»

Figure8.4: Desktopscreershot(2)
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Dueto thelimited wirelessnetworks the amountof dataexchangedshouldbe
reduced.In the SIGN device dependentontactlists let the usercontrolwho can
make contactwhenmobile. It reduceghe amountof dataexchangedas contact
lists on desktopclientsoftencontainmary contacts Whenon the move andusing
wirelessdevicestheusershouldbeableto limit activity anddisruptivenesdo only
the mostimportantcontacts.

Jill haschosen,by setting preferencesto block messagefrom usersnot in
her contactlist whenconnectedvith a mobile phone.The messagérom Simonis
thereforeforwardedto Jill's desktopclient. Sincethis is notonline,the messagés
storedasanof ine messagefFigure8.4shawv otherusers'view of Jill, in this case
Albert, afterall actionsin table8.1hae occurred.

PDA client

Screershot8.5shavsthe PDA clientafteractionP5in table8.2. Jill hasconnected
with herPDA, exchangednessagewith hercolleagueHermanand nally sether
awarenesnformation.Screershot8.6 shavs Hermans view of Jill.

&3 7abber WS ]

File  Prezence
Jill {Online)
ElBetty
EiKirk
ElLisa
Blalbert
SlHerman 1)

Connecting... ﬂ
Logon QK]

kT ;ﬁl

Figure8.5: PDA screershot

Important functionality illustrated is the possibility to have multiple active
clientsor resources.In mary existing IM servicesthis is not possibleandlogin
causesnotheractie clientto beloggedoff.

Jill is now displayedasonlinewith herPDA, shavn by theawarenessf device.
WhenJill logs off with the PDA client (actionP7),shewill bedisplayedasonline
with her mobile phonewhich currentlyis her otheractve client. The screershot
alsodemonstratethe device dependentontactlist sincethis is differentthanthe
oneon themobilephone.Onthe PDA Jill hasaddedwo othercolleagues.

During hersessiorwith the PDA Jill alsosetshercontet information,another
extensionof the awarenes@formation. However, in the SIGN prototypethe con-
text mustbe written in by the user On wirelessdeviceswith cumbersomenput
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methodgheinputneededrom usersshouldbereducedasfar aspossible.ln most
situationsthe useris notinterestedn spendingime writing informationaboutthe
context.

Jabher - herman@haukik =10] x|

File Presence Contacts

i Contacts

=0 Jil

L B i bert
jill@hauklZ.idi.nthu.nol'min a meeting

Output j
Connecting. .. :
Logon 0K ;l

Figure8.6: Desktopscreershot(3)

Contet is providedin the SIGN prototypebecausét is regardedasimportant
informationaboutusersonline with wirelessdevices. However, context shouldbe
providedautomaticallywith theaid of othersystemsOneobvioustype of context
informationis the geographicapositionof a user This canbe provided by GPS.
GPRSnetworks canalsoprovide somedegreeof positioning. With interfacesto
thesesystemsthe SIGN prototypecould provide automaticcontext information
sincethesystenmprovidestheability to carryanddisplaythisinformation. Context
canalsobe exceededeyondthe sheergeographicapositionof a user Interfaces
to schedulingor calendasystemsouldprovide informationabouta users current
schedulendderieif theusers currentlyin ameetingor have otherappointments.
Furtheron sensorsn buildingscouldderive if auseris in ameetingif it cansense
morethanonepersonin aroometc.

Desktopclient

Backattheof ce, asJill connectswvith thedesktopclient, the messagsentearlier
by Simon (actionM®6) is now receved asan of ine messageThe desktopclient
is displayedin gure 8.7. Notice alsothatJill's contactlist on the desktopPCis
muchlongerthanthe oneson thewirelessdevices.

The desktopis theinterfaceto controlling the contactlists, settingthe prefer
encesand lter rules. Figure 8.8 shaws the interfaceto administratehe contact
lists on all the client devicesand gure 8.9 shaw the interfaceto setpreferences
and ltering rules.
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Figure8.7: Desktopscreershot(4)
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Mohkile phone | PDA'
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Lars Albert
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i Cancel

Figure8.8: Desktopscreershot(5)

WhenJill is donefor the day shesetsthe preferenceo receve all incoming
messageen SMS. Shelogs off heractive clients,the mobile phoneandthe desk-

top.
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Figure8.9: Desktopscreershot(6)

8.2 Wirelessclient development

During the developmentof the SIGN prototypewe have implementedclientsfor
desktopPCs,PDAs andmobile phones.

Our experiencedrom working with J2ME and Personaldaa for the wireless
clientsare good. With prior knowledgeto Java little effort is neededo get ac-
guaintedwith theseJava version.Neverthelesssoftwaredevelopmentfor wireless
devicesproved moretime consumingthanexpected. IDEs anddevice emulators
areavailable and easyto usebut whentestingon the actualdevices, errorsoften
occurred,not experiencedn the emulators.No possibility for detuggingon the
actualdevice demandedhatmuchtime andeffort hadto be spentto correcterrors.
Theseerrorsoften weredueto the mismatchbetweenthe speci cation of the de-
velopmentlanguageandthe device provider's actualimplementatiorof the Java
virtual machine. This was speciallythe casewith J2ME. In additioninstallation
andtestingonwirelessdevicesarecumbersome.

ImplementingpracticalandusableGUIs on the wirelessdevices proved dif -
cultandtime consuming.

8.3 Changesto Jabber

In chapter6 we describechow we intendedto changelabato supportthe require-
mentsto SIGN. Our focusfor the changesvason isolatingthe changesandavoid
having to implementfunctionality alreadyprovided by Jabber Furtheron, we
wantedto minimize the necessarghangeso the existing sourcecodein orderto
male the procesf adaptingo new Jabbewrersionseasier
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Architecture

We madea decisionnot to make ary fundamentathangego the existing Jabber
systemarchitecturesuchasaddinga servicelayeror separateener components.

As for addingtheservicelayer, isolationof changesvould have beenachiered.
However, a lot of functionality provided by Jabbemwould have to be duplicated
in the layer, suchas connectionhandling, XML parsingand userdatastorage.
In additionwe wereunsureif it would actually be possibleto implementall the
requirementsn the servicelayerwithout having to changeJabbeatall.

The optionto useseparatesener componentsvas eliminatedwhenthe deci-
sionto useJabaratherthanjabbed wasmade.But in ary casewe hadthe same
doubts,aswith the servicelayer, whetheror not we would be ableto implement
the SIGN requirement®y usingthis approachIn somecaseghe needto "undo”
actionstakenby the Jabbesenerwould arise.In othercasesve would notbeable
to usethe existing functionality at all, which would have requiredduplicationof
existing functionality

As aresult,we did notchangehearchitecture.

Design

Jabais built up of several componentsvhich provide differentfunctionality and
we decidedto implementthe changesy modifying the existing componentand
addinga new.

TheJabber components responsibldor converting XML messagemto ob-
ject representatiorfor further use by the other components.As changedo the
messagerotocol was necessarythis componenthadto be changed. Two nen
namespaceare usedfor <ig/> messagesontainingdevice dependentontact
listsanduserpreferencesThis requiredtheadditionof two new classesndin turn
changesn the existing classwherenamespacearehandled.The extendedaware-
nessinformationis carriedwithin the <presence/> messagesConsequently
the correspondinglassin Jabber waschanged.

The Process componentis usedfor processingmessagesifter they have
beenbuilt up by the Jabber component.Changego this componentonsisted
of addingthreenew classes- onefor processingachof thethreetop-level Jabber
messageandsomechangesn oneof the existing classesThe new classfor pro-
cessingciq/> messagewasusedn parallelwith theexisting, with the rst being
responsibldor handlingmessageanderthe two nev hnamespaces he othertwo
classeseplacedunctionalitywhichin Jabavasdoneby the Core component.

The UserHomecomponentis the interfaceto persistentdatastoredby Jaba.
With the additionalstoragerequirement®f SIGN, this componentvas changed.
Insteadof isolatingthe changesn a new class,methodgor storingandretrieving
datawasaddedo the existing Jabaclass.

Table8.4 summarizeshe numberof changesnadeto the Jabacomponents.
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Table8.4: Changedo Jabacomponents

Component Modied New classes
classes

Jabber 2 2

Process 1 3

Core 1 0

Users 1 0
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9.1 Similar efforts and relatedwork

Muchresearclandwork hasbeendoneto make toolsor systemsupportingcollab-
orative work, providing messagingndawarenessnformation. This hasresulted
in anumberof commercialndresearctsystemslin theresentyears,with thepro-
liferation of powerful mobile devicesandbetternetworks, someof the efforts also
includedsupportfor useranddevice mobility.

In this chapterwe presentwork relatedto the SIGN prototype. Among mary
systemandtoolswe have selectedsomeefforts thataddresshe sameproblemsas
we have, althoughtheremight be differencesn the compleity, sizeandfunction-
ality of thedifferentsystemsWe will comparethe effortsto ourwork ontheareas
listedin table9.1.

Table9.1: Areasto compare

Area Description

IM support Supportfor basiclM features

Mobility Supportfor different service accessmethodsand
devices

Awareness Typesof avarenes@nformationavailable

Personalization Possibilityto adaptthe serviceto userneeds

Technologies Technologiesised

Messagerotocol ~ Open,standardproprietaryor closed

Systemarchitecture Architectureandmiddlenare

Eachof the efforts thatwill be discusseds listedin table 9.1 togetherwith a
shortsummary

Table9.2: Comparablevork

Effort Domain Project type
MOTION  Platformfor providing servicesto build col- Research
laborative applications

CAMP Modular mobile Internetportal with context Research
awarenesgeatures

PRAVATA Systemproviding awarenessupportfor mo- Research
bile users

ConNeus Systemthat integrates awareness,IM and Research
othercommunicatiorchannels
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9.2 MOTION

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

The focus is on supportingcollaborationand distributed working methods.
MOTION is a tool providing workers with the ability to locate arteficts, docu-
mentsand expertsthroughdistributed searchessubscriptiongo informationand
noti cations, messaging@ndmobileinformationsharingandaccess.

Presentation Layer

1
: Business Specific Services
Team Work Services :

TWS

Layer Access DUMAS

Contral Remre oy Vst Publish/ Distributed Artifact

User Commirity Subseribe Search Management
Management Management

Communication Middleware

Event based System Peer—to-Peer File Sharing

Figure9.1: Overviev of the MOTION Architecture

MOTION is a platform for providing servicesto build collaboratve applica-
tions. It providesa basicsetof servicesandan API suchthatthesebasicservices
can be customizedor extendedto meetspeci ¢ organisationneeds. The basic
componentareusermanagemerandaccesgontrol, messagingpublishandsub-
scribecomponentrepository artefact manageranddistributed searchcomponent.
An overvien of the MOTION architectureandits basicserviceds depictedn g-
ure9.1%.

Herewe will mainly discussthe messagingomponenof MOTION. This is
oneof thecomponentslepictedn gure 9.1andadetailedview of thiscomponent
is shavnin gure 9.22.

Themessagingerviceis usedbothfor deliveringmessagebasecbn subscrip-
tion andfor communicatiorbetweenusers. Message$asedon subscriptioncan
bereceved,for example whennev document®n topicstheusersubscribeso are
enteredn the system Messagesantherebybe of thefollowing types,System-to-
UserandSystem-to-Communitgmainly basedbn subscription)lJserto-Userand
Userto-Community(similar to mailing lists). In thisway MOTION supportdasic
IM featuresvery similarto the SIGN prototype.

In MOTION the Presentatioh.ayer providesthe userinterfaceto the services

Thefigureis takenfrom [15]
2Thefigureis takenfrom [15]
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andare built usingthe TWS API. In the SIGN prototypethe presentatiorlayer
correspondso thedifferentclientscurrentlyavailableonmobilephonesPDAs and
desktoPCs.MOTION providesacces$o theserviceshroughthesamedevicesas
the SIGN prototype.It is describedhatatypical con gurationof MOTION hasa
numberof userinterfacesfor differentdevicessuchasdesktopcomputerslaptops,
PDAs, Web bronvsersand WAP. In the implementedorototypea natve Java user
interfaceandanexperimentalightweightJava PDA interfaceis available,although
it is notspeci edif theTWS API canbeusedto build clientsonall mobiledevices.

The MOTION front-endcomponenis the interfaceto the MOTION messag-
ing component.lt providessimple primitivesfor sendingmessagesThesemes-
sagesasin the SIGN prototype aretransformedo XML eventsthatarepublished
throughthe publish/subscribeomponent.

Thereis no descriptionof the currentuserinterfacesandnothingis described
abouthow contactsarehandledandwhatawarenesinformationis availableabout
thesecontacts.However, by settingpreferencesa usercandecidehow messages
addressetb hershouldbe delivered. In thisway MOTION providessomeof the
samefunctionalityasthe SIGN prototyperegardingpersonalizatiomllowing auser
to setpreferences.

As shawvn in gure 9.2, MOTION categorisesmessagedasedon delivery
mechanismand distinguisheshetweenSMTRE, SMS, WAP S| and desktopmes-
sages.Theappropriategatavay recevesthe messagetransformst to the speci ¢
protocolandforwardsit to theuser Thisis similar to the SIGN prototype,which
alsoprovidesinterfacesto SMS and SMTR To further supportmobility in MO-
TION, a WAP gatevay is provided to supportaccessy WAP enableddevices.
The SIGN prototypedoesnot supportWAP, but we have insteadchoserto provide
clientsdevelopedin J2ME andPersonalda to supportPDAs andmobile phones.
This malkesit possibleto maintaina certainconsisteng in theuserinterfaceacross
platforms. This also reduceghe numberof protocolsthat the systemsneedsto
handleand canreducetime and complity whenimplementingchangesor nev
features.

Presentation Laver + Business Specific
GSM Phone

WAP Phone ‘ ‘[ Mail Client ‘

Publish/Subscribe
(Middleware)

Gateway

[Desktop Messages ‘

Figure9.2: TheMOTION MessagingArchitecture
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MOTION is a framework for building applications,whereasthe SIGN pro-
totypeis focusedtowardsinstantmessaging Neverthelesscomparingthe archi-
tectureof the two systemshereare similarities. The functionality in MOTION
is separatedn to componentsnorethanis the casefor Jabaimplementationof
Jabber The functionality provided by Jabbercanbe comparedo the Messaging
componentand Publish/Subscribeomponenin MOTION. Jabberalso provides
accessontrolfunctionality werein MOTION thisis doneby DUMAS. Between
thesecomponentXML is usedasthedataformat,which alsois thecasen Jabber

Thepresentatiotayerin the SIGN prototypeis thedifferentclients. Thislayer
is only coupledto the senerthroughthe XML messag@rotocol. Thusary device
ableto interpretXML canfunctionasa SIGN client. In MOTION thepresentation
layer is moretightly coupledto the otherlayersof the systemthroughthe use
of specic MOTION libraries. WhereasSIGN is a client - sener architecture,
MOTION canalsobea peerto-peerarchitecturesincesomeof theclientscanhost
services.

9.3 CAMP

CAMP [18] is a conceptfor a modularmobile Internetportal enhancedvith con-
text awareness$eaturesThegoalis to make Internetservicesnoreindependenof
differentdevices,accessietwork technologiesandserviceproviders. In addition,
ensuringhatservicesaredeliveredin waysthatbestbene t theusemeedsandsat-
isfying userswith smalldevicesandlimited input capabilities. CAMP comprises:

« A framework for hostingservices

* A middlevarefor authenticatingisers managingandaccessingontext in-
formation

« An adaptatiorprocesgshatallows variousadaptatiorstepsbasecon context
information.

SinceCAMP is aframenork for hostingservicedt doesnot directly offer IM
functionality IM could be oneof the servicesbuilt uponthe framewvork. As net-
work servicesGSM SMS, WAP andWEB arementionedput client development
is notthoroughlydiscussed.

CAMP is hearily focusedon the context of theusers.Theinclusionof context
awarenessnakesit possibleto provide userswith accesdo a variety of services
thatareautomaticallyadaptedo thesensedisers context. In CAMP thefollowing
is statedconcerningcontext awareness?The environmentis modelledasa multi-
dimensionaktontet spacepy takinginto accountary factorthatmightin uence
notonly presentatiomspectshut alsothe businesdogic itself of ary user- service
relationshig. SinceCAMP is an architectureanda framework for providing ser
vices,no speci ¢ modelfor this multidimensionakontet spaces provided. For
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the SIGN prototypewe have developedthe dimensionsof the ervironmentfor an
instantmessagingiser This modelwaspresentedn chapter3.

Figure9.3: The CAMP adaptatiormechanism

In CAMP actionscan be triggeredby comparingwherethe usersarein this
dimensionagainstpreferencesetin a userpro le. Adaptationof servicesto de-
vice andusercontet is discussedn CAMP but with themainfocuson the sener
side of the system. This adaptatiormechanisnis presentedn gure 9.3% andis
comparabldo the SIGN prototype. The userinteractswith the systeminvoking
a service. Theresultis adaptedaccordingto preferencesgevice capabilitiesand
othercontet information. This adaptatiormechanismis similar to the handling
of datain the SIGN prototypewerethe XML datais adaptedandsentto the users
basedn device anduserpreferences.

Internally the systemhandlesnformationin a terminalandnetwork agnostic
way whereXML is used. FurthermoreXSLT is usedfor transformatiorof XML
documentsn combinationwith addingor remaoving informationbasedon device
capabilities XML is themessagéormatusedin the SIGN prototype.

CAMP is built uponan underlyingobjectorientedcomponentbasedMobile
Multimedia Architecture(M3A). This architecturevasbuilt for targetingmobile
computing,enablingcontext awareneseformationandsupportingdevice adapta-
tion. M3A is basedon the experiencesrom the MASE architecturgMobile In-
formation SupportErvironment)from the ATCS/IST On-The-Mwe project[16].
The component-basedrchitecturds similar to the Jabbemreferencearchitecture
describinga framework for routing XML messages.However CAMP is more
componenbasedandcomprisesnorefunctionalitythanour SIGN prototype.As
CAMP is acomprehense framework for offering servicesover theInternetto dif-
ferenttypesof devicesusingcontext avareness$o provide terminaladaptationthe
SIGN prototypeis oneservicethatcan t well in thegeneraframevork of CAMP.

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

ThePRAVATA prototype[11] is anexampleimplementatiorof aconcepfor ubig-
uitousawarenessind contet speci ¢ support. The prototypeis developedin the
context of computersupportedcooperatie work, whereindividuals who are at
different placesneedto cooperate.The motivation is thatit is often dif cult to
spontaneouslyeachthe personghat areneededat a currenttime. In contrastto
the SIGN prototypePRAVATA doesnot supportmessagingonly avareness.

The PRAVATA prototypeusesan awarenessnformation ervironmentcalled
NESSIEto supportawareness.In NESSIEsensorsare associatedavith actorsor
otherobjectsand captureeventsrelatedto them. Eventsare thengeneratedcand
sentto the NESSIE sener that storestheseevents. Indicatorsare then usedto
presentheseeventsto otherusers.A rangeof indicatorsor interfacesareavailable
in NESSIE.Examplesarepop-upwindows for computersticker tapes 3D graph-
ical presentatioretc. However, all thesearefor stationarydevicesand PRAVATA
extendsthis presentatiorto mobile devices. The PRA/VATA Client realiseghein-
terfacefor mobiledevicesby theuseof WAP andWML andenablesemoteaccess
from ary device equippedvith a WAP browser

However, theuserhasto make aqueryto getnew information,sinceinformation-
pushis not supported.Only supportingWAP limits the ability to make functional
userinterfacesespeciallyon more powverful devices suchas PDAs and not sup-
porting pushmalkes the servicecumbersomeo use. In the SIGN prototypethe
differentclientapplicationsactassensorandindicators.Mobility is supportedy
providing Java clientsfor mobile deviceswith pushsupport.

The PRAVATA prototypeaddressesomeof the sameproblemsasthe SIGN
prototypeconcerningawarenessnformationandmobility. It is distinguishede-
tweeng3 typesof avarenesspresencewarenessavailability avarenesandtask
awarenessMore detaileddescriptiorof whateachof theseawarenessypesshould
includeis notdescribedbut in the prototypeexamplesof whatthesecanbearede-
scribedthoughvery limited.

In addition,the concepiof awarenesgontets aredescribedasatool to struc-
tureandprovide theinformationthatis mostrelevantfor acertainsituation.Aware-
nessinformationis structuredandpre-selectedh differentcontexts speciallycon-
structedfor a given situation. Especiallyfor mobile usersit is importantto easily
receve the awarenessnformationandonly informationthatis relevantto the cur-
rent situationor contect the useris in. Awarenessnformationis very similar to
thatprovidedby the SIGN prototype.

In the SIGN prototypeinformationconcerninglevice is capturecautomatically
without interactionfrom the user Focusis on makingthe systemeasyto useon
cumbersomenobiledevicesandinformationis automaticallypushedo usersvhen
the stateof a contactchanges.Thereis no mentionof the userbeingableto set
preferences the PRAVATA prototypespecifyingwhatinformationthatshouldbe
receved.
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Figure9.4 4 shav the PRAVATA software architecturevhereNESSIEis de-
picted.

" Evem :
database
http~ b

Figure9.4: The PRAVATA architecture

The architectureof the PRAVATA prototypeis similar to the SIGN prototype
in mary ways. PRAVATA usesNESSIEto supportawarenessand interfacesto
stationarydevices. The PRAVATA CommunicatiorLayertranslateshe datafrom
NESSIEformatto WML andvice versafor mobility support.It is not mentioned
whatprotocolor dataformatthatis usedin NESSIE.

In the sameway asNESSIE , Jabbehandlesawarenessnformationby recev-
ing avarenessvents(e.g. XML messagesindnotifying otherusers.In the SIGN
prototypethe sensorarethe differentclientscapturinginformationsetby the user
anddependenon device. In additionthe clientsarealsotheindicatorspresenting
informationto theusers.

9.5 ConNexusand Awarenex

ConNe&us and Awarene [30] is an effort to integrateawarenessnformation,in-
stantmessagingnd othercommunicatiorchanneldacilitating peopleto contact
eachother ConNeus offers this functionality in an interface for desktopPCs.
Awarene extendsthis functionalityto mobile devices.

ConNeus/Avarena providesbasiclM functionality similarto the SIGN pro-
totype. In additionto providing awarenessnformationthrougha contactlist and
supportingdM chat,theinterfaceprovidesacontacttoolbarenablingrelevantcom-
municationresources.In this way userscan switch to communicationchannels
suchasphone,e-mail etc. by clinking on a button. Figure 9.5 depictsa screen
shotof the contactlist, awarenessnformationandthe communicatiortoolbar In

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

additionto the desktopinterfaceinterfacesfor RIM ° and Palm clients are pro-
vided to supportmobility. Theseclientsare written in C++. In this way Con-
Nexus/Avareng& supportmobility the sameway asthe SIGN prototype- by pro-
viding clientapplications.

ConNeus/Avarena handleswarenessonceptualldifferentthanin the SIGN
prototypein thata useris provided with muchinformationandhasto deducethe
bestway to contactanotheruser The systemprovidesthe userwith information
aboutthelocal for whereotherusershave beenmostrecentlyandary communi-
cationthey might be engagedn. If a useris active on the desktopcomputerit is
displayedthattheuseris in theof ce. By selectingoneuser alist of all thelocals
availableis displayed,ncludingif the useris currentlyactive in the local or how
long it hasbeenidle. For eachusertherewill be sereralsuchlocalswhereof ce,
homeandmobile areexamples.This is similar to the SIGN prototypehandlingof
multiple active clientsor resources.

Basedon local information, the usermustchoosehow to make contact. In
ConNeus/Avareneg therearelittle informationprovided aboutthe availability of
theuser Thisis in contrastto the SIGN prototypethat provides awarenessnfor-
mationaboutthe availability or presence®f auser In additionthe controlof how a
usercanbereacheds pushedowardstherecipient.Basedon userpreferenceand
awarenesghe systenroutescommunicatiorio thedesireccommunicatiorchannel
of therecipientandnotthesender

The ConNexus/Avarena componentsiresimilar to the SIGN prototype.Fig-
ure9.6° shavs the main componentsThe desktopandmobile device clientscon-

SResearclin Motion(RIM) Blackberrydevices
5The®gureis takenfrom [30]
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Figure9.6: The Awaren& components

nectto the Awarene sener. This sener communicatesvith the clientsandredi-
rectmessageandeventsto appropriatelients.In this way Awarene is similarto
the Jabbersener. Therearetwo additionalsener-side componentgo enablethe
servicefor wirelessdevices, the Sener Proxy and Mobitex Transcoder It is not
speci edin detailwhatthesecomponentslo. Awaren& alsoprovidesaninterface
to thetelephoneservicethroughthe Dialer Sener. In thiswayit is possibleo place
callsbetweemwaren& users.Thesener componentsrewrittenin Java.

The communicatioris doneby the useof an ASCIl messagérotocol. In the
SIGN prototypeXML is usedo facilitateeasymanipulatiorof dataandcornversion
to othermessag@rotocols.
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10.1 Conclusion

We claim thatin orderto make IM systemsamobile, merely providing clientsfor
wirelessdevicesis not sufcient. The SIGN prototypeis a realizationof an IM

systemsupportingmobility, where Jabberis usedto provide the basicIM func-
tionality. Somefunctionality is extendedand new functionality found important
to supportmobility is introducedinto the system. We have developedclientsfor
mobile phonesPDAs anddesktopPCs.

Extending existingIM functionality

An importantextensionof basiclM functionalityis theimplementatiorof extended
awarenessnformation. The available avarenessnformationin existing IM sys-
temsdoesnot provide userswith sufcient informationaboutthe contactgo infer
their capability or willingnessto communicate.

The SIGN prototypestructuresthe awarenessnformation along three axes.
Thesearedevice, presencandlocation/contet. Valuesonthethreedifferentaxes
canbe setindependentiyof eachother Device is animportantextensionbecause
it representinformationabouta users ability to communicatevith others.

Contet/locationis addedo capturethatuserscanbein differentervironments
andsettingswhich affect the users ability andwillingnessto communicateCon-
text or locationinformationwill however notbetruly valuablebeforetheinforma-
tion canbededucedutomaticallyfrom systemsuchasGPS calendar®r different
typesof sensors.

New functionality intr oduced

An importantconcepiintroducedn the SIGN prototypeis thatit is highly con g-

urableby theuser In contrasto existing IM systemsSIGN pushesontroltowards
the recipientratherthanthe sender SIGN providesthe userwith meansto con-
trol how he canbe reached.The usercanset Itering rulesfor controlling how
incomingmessageshall be treatedbasedon differentcriteriasuchaswhich type
of device heis connectedvith.

For IM systemssupportingmobility, we believe it is importantto provide dif-
ferentiationof functionalitydependenof device. Thisis dueto thehighly different
device capabilitiesandcommunicatiometworks used. The client applicationsor
thin wirelessdevices should be kept simple and the amountof information ex-
changedver limited wirelessnetworks shouldbe keptsmall. In the SIGN proto-
typethedesktopclientfunctionsasafully featuredM clientandastheinterfaceto
settingpreferencesThe mobile phoneclient, on the otherhand,only providesthe
basicIM functionality suchas messagingandawareness.To reduceinformation
exchangedhe contactlist canbe setindependentlyor eachdevice.
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Wirelessclient development

The SIGN prototypeprovidesthreedifferentclient applications.Two for wireless
devices, namely mobile phonesand PDAs. Oneclient is available for desktop
PCs.SIGN demonstratethatIM canbe extendedto mobile device usedin every
daylife. Theuseof Java, J2ME andPersonalda, shavs that clientsfor wireless
devices can be provided using the sametechnology This limits the numberof

technologieghat a userneedsto know of andusefor wirelessaccesdo IM. In

additionit providesconsisteng in the userinterfaceacrossdifferentdevicesand
easeshedevelopmenteffort.

Changing Jaba architecture and design

Oneof our researchquestiongelatedto what changesvere necessaryo extend
the Jabberarchitectureand designto supportmobility. Our optionson architec-
tural changesvasaffectedby the decisionto usethe Jabaimplementatiorof Jab-
ber, a decisionwhich wasin uenced by factorssuchasJava beingthe preferred
programmindanguageanduseof the architectureasa casestudyin the software
architecturecourseSIF8056.

Having decidedon Jaba,we madethe decisionnot to make ary fundamental
changedo the architectue, insteadincorporatingchangego supportmobility by
alteringthe design This involved extendingsomeof the existing Jabacompo-
nents,maving somefunctionality betweencomponentandthe additionof a new
component.

This violated our goal of isolatingchangesand avoiding duplicationof func-
tionality, howeverwe believe thework effort wasreducedcomparedo amorefun-
damentabrchitecturathange A downsideof ourchoserapproachs thatadapting
the systemto new Jabaversionswill requiremorework.

In our opinion Jabais currentlyquiteimmature. It is not fully in compliance
with theJabbestandardndlackstheability to communicatevith otherlM system
asthe JabbettransportsarenotimplementedUntil Jabais further developed,we
concludethatjabbed is the preferredchoice.

XML and wirelessclients

With regardsto whetheror not XML is a suitablemessagéormatfor thin, wireless
devices,our experiencavith XML in SIGN suggestshatXML worksverywell, at
leastfor usein anIM system.Dueto the limited messageize,thelow frequenyg
of messageandtherelatvely simplestructureof the JabberXML messageshe
proces®f parsingthe messagedid notinterferewith regularuseof theclients.

We usedthe kNanoXML parserfor thewirelessclients. Thisis a DOM parser
whichbuildsanXML treein memoryfor eachmessageDueto thelimited memory
budgetof thewirelessdevices,usingaSAX parserwhichis lessmemoryintensve,
mayyield betterperformance.
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TheXML element-andattributenamesisedn Jabbefavourshumarreadabil-
ity ratherthanbandwidthef ciency. Togethemwith theinherentoverheadn XML
messageghisis adravbackin low-bandwidthnetworks andpaclet-switchedhet-
workswhereuserspayfor theamountof datatransferred.

Extending the Jabber protocol

Thethreebuilding blocksof theJabbemessagerotocolare<message/> , <pres-
ence/> and<ig/> . In thisthesiswe wantedto nd outif the messag@rotocol
couldbe extendedo supportmobility.

In SIGN the necessargxtensiongncludedinformationaboutdevice andcon-
text/locationfor the wirelessclientsandthe ability to setthe variouspreferences
which wereintroducedo supportmobility.

This requiredno changedo the<message/> element.The<presence/>
elementwas extendedto include a sub elementfor carrying device information,
whereascontet/location information was conveyed within the existing sub ele-
ments. As the Jabbemessag@rotocolmakesuseof XML namespacet® allow

e xible extensionsof the <ig/> messagethe remaininginformationwas con-
tainedin <ig/> messageandertwo hew nhamespaces.

Changingthe messagerotocolin itself waseasy but it requiredchangeson
thesener.

10.2 Further work

This sectionpresentsomepossibleareador furtherwork onthe SIGN prototype.

Awareness

Little wasdonein SIGN with regardsto awarenes®f context andlocationother
thanenablingtheusersto setandview thisinformation. Furtherwork on automat-
ing theextractionof thisinformationis requiredn orderto make thesystenuseful.
If the useris responsibldor providing both presenceand context/locationinfor-
mation,it will becomea burdenon the usersto constantlyupdatethe information.
Neglectingof this taskwill leadto discrepang betweerthe actualstateof a user
andthe staterepresenteth thesystem.

By connectindSIGNto varioussystemssuchasGPS calendaandsensorsthe
systentanbedevelopedtio extractbothpresencandcontet/locationinformation.

Usability study/experiment

In this thesiswe have madethe claim thatin orderto male IM usefulin a mobile
ervironment,it is not sufcient simply to provide IM clientsfor wirelessdevices.
We thushave extendedsomeexisting IM conceptsandintroducednew functional-

ity.
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In orderto establishf ourclaimis legitimateor if our proposedolutionspro-
vide userswith theright tools for ef cient communicationfurther studiesarere-
quired. This could consistof formal experiments,casestudiesor usersuneys,
wherea populationof usersmale useof the systemfor someperiodof time. This
could provide feedbackon the existing functionality and suggestiongor further
improvement.

Jabaand jabberd

As we statedin the previous sectionJabais, at leastfor the moment,lacking in

termsof functionalityandmaturitycomparedo jabbed. We thereforeregardtran-
sitionto jabbed asanecessityin the processof converting SIGN from its current
statusasa prototypeto a systemin production.

SIGN clients

Theclientapplicationsn SIGN areimplementedisingdifferentJavatechnologies,
with J2ME, Personalda and J2SEusedfor mobile phone,PDA anddesktopPC

clients,respeciiely. Althoughthe clientssharethe samedesignfor implementing
the Jabbemessag@rotocol,we did notimplementa genericcomponenfor this

purpose.

By implementingthis componentcompatiblewith all the differentJava ver
sion, maintainingand extendingthe clients becomesan easiertask. Furtheron,
developingSIGN clientsfor emeping, Java-enabledieviceswill bereducedo ap-
plying thiscomponenandimplementinga userinterfacewhich canbecustomized
to thenew device.

Inter nal, corporate messaging

Over thelastyears,the businesscommunityhasadoptednstantmessagingo fa-
cilitate collaboratiorbetweeremplg/eesandthetrendseemso beincreasing5].
Using the publicly available IM systemsntroducesprivagy and securityrisks as
messageare sentover a public network without encryption. Furtheron, they do
not provide morethanbasicmessagin@ndpresencéunctionality which may not
besufcient to promotecollaborationn itself.

By settingup SIGN for useon internalnetworks, companiesanenforcesecu-
rity policies.Securityis alsooneof thefocusareador thejabbed project. Chapter
9 shaved thata lot of researcthasbeendoneon systemdor collaboratve work,
andfurtherwork on extendingSIGN with functionality for this purposecanmale
SIGNagoodalternatve for internalmessagingystemsasthebasicframevork for
extendedawarenessn place.
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A.1 Functional requirements

The functional requirementsare numberedand labelled accordingto table A.1.
Requirementdabelled FC are requirementsvhich shall be implementedfor all
versionsof the clientapplications Requirementsvith the FCD pre x concerrthe
desktopapplicationonly, whereagequirementsabelledFCW arefor thewireless
device applications.

Requirementso thesener arelabelledFS. As theJabasener alreadycontains
mostof the basicinstantmessagindgunctionality the requirementsisted hereare
only thosewhich arespeci c to the SIGN prototype.

TableA.1: Requirementsabelling

Application Label
Client (all versions) FCn
Desktopclient FCDn
Wirelessclient FCWn
Sener FSh

A.1.1 Client

Therequirementpresentedn this sectionappliesto all versionsof the client ap-
plications.

General IM functionality

The following requirementsoncernsthe basicIM functionality which shall be
availablein theclientapplications.

FC1- Logon
The usermust enterthe addressof the sener to log on to and musthave
createdan accounton this sener beforehandseeFCD1). The usermust
entertheuseridenti cation (jid) andpasswerd. A priority mayoptionallybe
provided.

FC 2- Log off
Theusershallbeableto log off thesystem.

FC 3- Sendmessage
The usershall be ableto senda messagéeo usersin the contactlist. Only
chat-stylemessageshall be supportedj.e. messagethat have a body but
no subjecteld. Themaximumlengthof a messagshallbe500characters,
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however limitations may exist on somedevices,which will enforcea lower
maximummessagéength.

FC 4 - Readmessage
Theusershallbe ableto readincomingmessageandshallreceve a noti -
cationwhenanenv messagéasarrived.

FC 5- Show availableusers
Theusershallbe ableto choosewhetherhe wantsall contactdisplayedin
the contactlist or only theavailablecontacts.

FC 6 - Block messages
Theusershallbe ableto setthe optionto block messageffom usersnotin
the contactist. The ltering shallbedoneonthesener.

Awarenesg equirements

Thefollowing requirementspecifyhow theclientapplicationshallhandleaware-
ness.

FC 7 - Setpresence
Theusershallbeableto setthe presencetateby selectingoneof thevalues
availablefor eachversionof the client application. Table A.2 shavs which
statesare availablefor the threedifferentclient applications. The selected
presencetateshallbe sentto thesener.

TableA.2: Presencstates

Desktop PDA Mobile

PC phone
Online X X X
Freefor chat X X X
Donotdisturb X X X
Away X X

Extendecaway X

FC 8- Show/hide presence
Theusershallbeableto shav or hidehis presenceShav shallbethedefault
value. In the rst case,changesn the presencestateshall continuouslybe
sentto the sener. In thelatter case,anunavailablepresencenessagashall
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be sentto the sener. Theuserwill thenappearto be of ine to otherusers,
but shallcontinueto receve bothmessageandawarenesinformationfrom
thecontacts.

FC 9- Display presence
The presenceof the contactsshall be displayedin the contactlist. When
presencehangesarereceied by the application,the changesshall be re-
ected onthescreen.

FC 10- Display device
Theusershallbe ableto view the device informationsetby the contacts.If
no device informationis availablefor the contactit shall be interpretedas
if heis usinga desktopPC. Separateepresentationshall be available for
usersconnectedvith amobile phoneandusersconnectedvith a PDA.

FC 11- Setcontext/location
Theusershallbeableto setthe context/locationin which heis usingthesys-
tem. This shallbe doneby allowing the userto write textual representation
of the contet/location. The maximumlengthshallbe 15 charactersWhen
enteredtheinformationshallbe sentto the sener.

FC 12- Display context/location
The usershallbe ableto view contet/locationinformationsetby the con-
tacts.

A.1.2 Desktopclient

Requirement$=C1 — FC12 apply to the threedifferent client applications. The
requirementpresentedh this sectionapplyto the desktopapplicationonly.

FCD 1- Createaccount
Usermustcreateanaccountbeforethey canstartusingthesystem.Theuser
mustenterthe addresf the sener on which the accountshall be created
andentera usernameandpassverd. If the usernames not uniquefor that
sener, theusershallbe promptedo entera differentusername.

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 the personalietailsof userdn thecontactist.

FCD 4 - Authorize subscription
Theusermayrequireto authorizeotherusersbeforethey canaddtheuserto
their contactlists andsubscribeo awarenesénformation.
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FCD 5- Add contact
The usershall be able to add a contactto the contactlist by enteringthe
contacts jid andoptionallya nicknameto be shavn in the contactlist. The
applicationmustthensenda subscriptiorrequesto the contact.

Contactlists may be speci ¢ for eachdevice, andif the contactallows the
subscriptionthe usershallbe ableto choosewhich contactlists the contact
shallbeaddedo.

FCD 6 - Remove contact
A usermayremove a contact.The contactshallberemovedfrom all contact
lists,andanun-subscriptioimessagshallbe sentto the sener.

FCD 7 - Edit contactlists
The usershall be ableto edit the contactlists for all the devicesusingthe
desktopapplication.For eachcontactthe userhasadded he shallbe ableto
choosédf thatcontactshallbeincludedin the contactlist sentto eachdevice
catgory. Changesn the contactlists areeffectuatedhe next time the user
logson from eachversionof the clientapplication.

FCD 8- Block messages
The usershallbe given the optionto block messagefrom usersnot in the
contactlist. This shallbe doneon a per device basis,for instanceall mes-
sagesareacceptedy the desktopapplication but only messagefom con-
tactsonthemobiledevices. Theblocking shallbe doneonthesener.

FCD 9- Setmaximum messagdength
Theusershallbeableto specifya maximumlengthfor messagesentto the
mobile client. Messagegxceedingthe speci ed shall be truncatedon the
sener.

FCD 10- Setforwarding
The usershall be ableto setthe option to forward messageso SMSor e-
mail. When set, the usermustenterthe phonenumberand/orthe e-mail
addressTheforwardingshallbedonebasedn thefollowing criteriasetby
theuser:

Forwardif notconnectedvith ary client

Forwardall messages
Theusershallbeableto putrestrictionsonthemessagethataresentto themobile
devices, however this can only be donefrom the desktopclient. If the useris

connecteabnly with amobiledevice client, Itered messagearetreatedasof ine
messageandsentwhentheuserconnectsvith a desktopclient.
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A.1.3 Wirelesslients

Thefollowing requirementsrespeci ¢ for the J2ME andPersonalda client ap-
plications.

FCW 1- Devicetype
Thewirelessdevice client applicationshall be responsibldor notifying the
senerof whattypeof deviceit isrunningon. Thisshallbedoneimmediately
after a successfulogon, unlessthe userhaschosemot to shaw the device
type(seeFC2). ThePDA applicatiorshallusethevalue'pda’ andthemobile
phoneapplicationshallusethe value'phone’.

FCW 2 - Show/hide device
The usershall be ableto shawv or hide the device with which device heis
connected.The rst caseis the default value. In the latter casea presence
messagavith no device informationshallbe sentto thesener.

FCW 3- Setautoreply message
The usershallbe ableto specifya message¢hatwill be storedon the sener
andsentasanautomaticeply whennenvw messagearereceved. For exam-
ple: “I' ve readyour messagel' Il getbackto youin afew minutes”.

FCW 4 - Setforwarding
Theusercansetthe optionto forward incomingmessageto SMSto a pre-
de ned mobilephonenumber

FCW 5 - Automatic presencechange
If the useracceptsa phonecall, the presenceshall automaticallybe setto
busy

A.1l.4 Sewer

FS1- Createaccount
A usernamandpassverd mustbe provided by the userin orderto createa
new accountlf theusernamalreadyexists,theaccountshallnotbecreated
and the usershall be noti ed of this. The new userinformation shall be
storedin thedatabase.

FS2- Logon
During alogonattemptthefollowing informationmustberecevedfrom the
user:
» Usernameor JabbelD
» Passvord

 Device catgory
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If the usernameand password arevalid, the device dependentontactlist
shallbesentto the useralongwith awarenessnformationaboutthe usersin
thelist.

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

FS4 - Contactslist storage
Contactists shallbe storedonthesenerandsentto theclientsubsequerb
log on.

FS5 - Devicedependentcontactlists
The usermay have separateontactlists for the differentdevices. On the
sener oneglobal contactlist shall be storedin additionto one contactlist
perdevice. Thegloballist will containall theusers contactsandthecontacts
in the differentdevice dependenlists will comefrom thislist.

FS6- Procesanessage
The sener shallreceve messagefrom the usersandroutethemto there-
cipient(s).A messagshallbe processea@ccordingo preferencesetby the
users.

FS7- Procesgreferences
Theclientcansetthe preferencespeci edin tableA.3.

TableA.3: Preferences

Preference Description

Maximummessagasize This preferenceanbe setfor wirelessdevicesand
setalimit for maximumsizeof a messagesentto
theseclients.

Block messages If this preferencess setmessagefrom otherusers
thanlistedin the contactlist areblocked.

Forwardto e-mail Preferencesetto enableforwarding of messageso
ane-mailaddress.

Forwardto SMS Preferencesetto enableforwarding of messages
mobile phoneasSMS.

Thepreferenceshallbestoredin the database.

FS8- Messageltering
Messagesanbe Itered ontheseneraccordingto userpreferenceskilter-
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ing is donebasedon the ruleslistedin table A.4. Following the tableis a
furtherdescriptiorof therules.

TableA.4: Filter rules

Filter rules Description

Messagesize Thesizeof amessagexceedsa certainlimit

Block messages Only messagefom theusersin thecurrentcontact
list is sentto theclient

Messagesize
If the messagesize preferencds setand a messagexceedsthe limit the
following actionsshallbe performed.
* Reducemessageo thespeci edsize
» Sendreducedmessage
* Sendcompletemessagé¢o desktop
Block messages

If the sendelis notin the contactlist andthis preferencas setthefollowing
actionsshallbe performed.

» Checkotherdesktopcontactlists
« If found,sendto desktop
« If notfound,discardmessage

FS9- Auto reply

If the userhassetthe preferencdor auto-replymessagehe sener shall
automaticallysendthereply messagéo the senderf themessage.

FS10- E-mail messagdorwarding

The sener shall be capableof forwarding message$o an e-mail account.
Basedon preferencesetby the usermessagesanbe sentto a prede ned
e-mailaddresstoredon the sener. The sener shallprovide aninterfaceto

ane-mailgatevay.

FS11- SMSmessagdorwarding

The sener shallbecapableof forwardingmessage® SMS.Basedon pref-
erencessetby the usermessagesanbe sentto a prede nedmobile phone
numberstoredonthesener. Thesenershallprovide aninterfaceto anSMS
gatevay.

FS12- Processawarenessvents

Awarenessventsrecevedfrom theusersshallberoutedto otherusers.Only
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userswho subscribao awarenessnformationfrom the sendershallreceve
the information. Awarenessnessageshall be routedaccordingto prefer
encessetby therecipient.

FS 13- Preferencesstored on the sewer
Preferencefor eachusershallbe storedonthesener.

FS14- Device dependentpreferences
Preferencegsan be setup independenthfor eachdevice catgyory. These
shallbe storedonthesener andduringmessag@rocessingnd ltering the
preferencesisedshallbe accordingo the currentlyactive device.

FS15- Ofine messages
A messagéestinedor auserwhichis notcurrentlyonlineor hasnotsetary
forwardingrules, shall be storedin the databaseThe of ine messageare
sentto the userthe next time helogson to the systemandarethensubject
to thesameltering rulesasonlinemessages.

FS16- Multiple active clients
A usershallbe allowedto keepsereral clientsactive simultaneouslyallow-
ing connectiondrom different devices at the sametime. The conceptof
resourcedn Jabbeshallbe usedto make distinctionsbetweersimultaneous
connectionginddecideto which clientto routemessagesEachclientis at-
tachedo oneresourceln additioneachresourcénasa priority thatis usedto
determineto which connectioror client messagemtendedto thatrecipient
shouldbe sent. The connectionwith the highestpriority valueis the con-
nectionto which the messagesare sent. Priority valuesmustbe a positve
integerandcannotbe 0. The connectionwith the highestpriority valuehas
the highestpriority, thus 1 haslower priority than5. In the event of atie
betweerpriorities,messageshouldberoutedto themostrecentconnection.
In additionpreferencesetby the usercaneffect wheremessageshouldbe
routed,thusoverridingthe useof priorities.
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A.2 Non-functional requirements

A.2.1 Client

NF 1- Usertraining
Usershouldbeableto usethesystenwithoutary formaltrainingor needfor
readingtheusermanual providedthatthey have basicknowvledgeof Instant
Messagingystemsandconcepts.

NF 2 - Consistentuserinterface
Userinterfaceson thedifferentclientapplicationsshallbe similar to a max-
imum possibleextend. Menusshall have the samenamesandconsistof the
samechoiceswhensimilar functionalityis availableon the differentclients.
This shall assurethat usersfamiliar with onetype of client easily canuse
otherclientapplications.

NF 3 - Coreclient parts
Threedifferentclient applicationsshall be made. Theseclientswill runon
differentdevicesandoperatingsystemsClientsshallbewrittenin Java and
core partsof the client applicationsshall be identi ed andtried separated
into components.In this way core componentscan be reusedin all three
clientapplications.

A.2.2 Sewer
Reliability

The Jabbettechnologyusedin this systemis opensource.Sinceno measureon-
cerningthe failure rate of Jabbertechnologyis available and extensve testingof
Jabbetechnologystabilityis outof thescopefor this project,specifyingmaximum
downtimefor the systemis dif cult.

Security

NF 4 - Authentication
All usersof the systenmustbe authenticatedy a usernamendpassverd.

NF 5- Protection of data
Standardusersshallonly have the possibilityto read,delete,modify or add
dataconcerningheirown userpreferencesr standaralataconcerninghese
users. Only usersgrantedAdministratoraccessights shall gain accesdo
Administratorfunctionality Accessto the sener machineis assumedan-
dledby accessestrictionsn the operatingsystem.
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Maintainability

The systemwill be madein aneducationaketting. Time may preventimplemen-
tation of all possiblefeaturesof a fully functionallM system.However emphasis
shall be placedon making an architectureand codesuchthat changesand addi-
tionseasilycanbe madeto thesystem.This makesit possiblefor othersto usethis
systemasa basisfor furtherstudieson IM systemsThesystenshallalsobeused
for anarchitectureassessmerstudyfor 4th gradestudentsat NTNU.

NF 6 - Components
Thefunctionalityof thesystenmshallbedividedin separateomponentfian-
dling logically differentfunctionality It shouldbe possibleto make changes
in one componentwithout having to make changesn other components.
This shallmalke it possibleto work with andchangeone partof the system
with limited knowledgeof otherparts.

NF 7 - Loosecoupling
Thereshallbevery loosecouplingbetweerthe differentcomponentsn the
system,handlinglogically separatedunctionality Substitutingone com-
ponentwith anothercomponenhandlingthe samefunctionality shall take
lessthanoneworking day provided thatthe new componentare readyfor
substitution.

NF 8 - Adding of extensions
Adding of new functionalityto thesystenshallbesimple.Functionalitynat-
uralin acompletelM servicemay be left out dueto time constraints How-
ever it shouldbe possibleto continuework on this systemin otherprojects
makingit into amorecompletesystem.

A.2.3 Implementation

NF 9 - Programming language
The primary programminglanguageof the projectis Java. The following
versionsshallbe usedfor the differentpartsof the system:

» Java DevelopmentKit 1.3.1(JDK 1.3.1)for programmingsener side
anddesktopclient.
» J2MEWirelessToolkit 1.0.3for programmingmobile phoneclient.
« Personalda 1.2afor programmingPDA client.
Otherprogramminglanguagesanbe usedif necessaryo changeexisting

software component®r producenecessarglue code. All versionsof the
programmingervironmentsabove arethelatestreleaseatthetime of writing.

NF 10- Modelling language
UML shallbeusedasthestandaranodellinglanguageThisis arequirement
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becausehe studentsvho will evaluatethe systemin the software architec-
turecourseuseUML.

NF 11- XML
The systemshall be basedon exchangeof XML messages.XML is the
standardisedin Jabbemlandwill ensuranteroperabilitywith existing Jabber
clients.In additionis XML a e xible andstandardvay of exchangingnfor-
mationacrosdifferentplatforms. The JabbetXML messagrotocolshall
beused.In additionothermessagg@rotocolsor changes$o JabbeXML pro-
tocol canbe madeto supportthin clientssuchas mobile phonesor PDAs.
Clientsusingthe standardlabbemessag@rotocolshall be ableto usethe
system.
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Architecture Of An
Instant Messaging System

By
Svein Lovland
Audun Mathisen

IDI, NTNU
08.03.2002

Presentation Structure

Introduction and background

Instant Messaging (IM) system
requircments

Introduction to Jabber

Jabber as a core in the IM system
Demonstration

IM and Jabber architecture
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Instant Messaging System

System similar to available

IM systems, such as AOL o
Instant messenger, MSN '
Messenger and ICQ

Support for additional
client devices

Extended functionality

Extended awareness carrier %

[ et

Our Work

Research on IM and mobility
Specifying system requirements
Developing an IM server using Jabber

Developing Clients
* Desktop PC — Java 2 Standard Edition (12SE)
Mobile phone — Java 2 Micro Edition (J2ZME)
PDA — Personallava or J2ME
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IM System Requirements

Extended functionality

* Message forwarding

* Message filtering
Extended awareness carrier
Awareness of device
Awareness of location

* Awareness of context

Jabber

Open Source Communications Platform

Jabber IM service available
» Distributed network of servers
Clients connect to one server
Similar to e-mail service
Open XML message protocol
Many clients available
In use today. See ber.org
Interoperability Wlth other IM services
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SIGN SourceCode

C.1 Mobile phoneclient

Commands.java

%

*

*/

O©CoO~NOUODWNPE

» Commandgava

packageUniChat

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
import javax. microedition. io .x;

10 import java.io .x;

11

12 /s

13« @vesion

14 +/

15

16 class Commands

17 public CommandxitCommand

18 public CommandyoCommang

19 public CommandackCommand

20 public CommandeadCommand

21 public CommandwriteCommand

22 public CommandsendCommand

23 public CommandvievCommand

24 public CommandaddcontactCommand

25 public CommandaddCommangd

26 public CommandemarecontactCommand

27 public CommandogoffCommand

28 public CommandogonCommangd

29 public CommandsetCommand

30 public CommandsettingsCommand

31 public CommanduserCommand

32 public CommanduserDetailCommand

33 public CommandoresenceCommand

34 public CommandsetPresenceCommand

35

36 public Command§

37 / Geneal Commands

38 goCommand: new Command(&o® CommandOK, 2);

39 backCommané new Command®Back, CommandBACK, 2);
40 exitCommand= new CommangPExit®, Command.EXIT9);

41

42 /I Contatcssa@en

43 readCommand new Comman@Read, CommandSCREEN1);
44 writeCommand= new Command{Send, Command.SCREENL);
45 logoffCommand= new Commang°Logof®>, Command.SCREEN);
46 logonCommand new CommangLogon$ CommandSCREEN 5);
47 settingsCommand new Commang°Settings, CommandSCREEN 3);
48 userCommané new Comman@Usef, CommandSCREENSG);
49 presenceCommarrdnew Command(Presencg Command.SCREEN);
50

51 /I Write Messae screen

52 sendCommanég new Commang°’Send, CommandSCREEN2);
53

54 I/ Messae screen

55 viewCommand= new Command{Read, CommandSCREEN 2);
56

57 /I Settingss@en
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setCommand new CommanSe?, CommandSCREEN 2);

/I Presenceseen
setPresenceCommanrdew Command(@ef, CommandSCREEN 2);

/I Usedetailssceen

userDetailCommand new Command{Detail®, CommandSCREEN,2);
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Communication.java

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
10 import javax. microedition.io .x;

11 import java.io .x;

1

2 « Connectionjava
3

4«

5

6 packageUniChat

7

8

9

12

13

14  » @vesion

15

16 public class CommunicationmplementsRunnable

17

18 private JabberComnadapter

19 private StreamConnectioconn

20 private InputStreamin;

21 private OutputStreanout;

22 private StringBufer data;

23 private ByteArraylnputStreandatain;

24 private String outmsg;

25 private int count

26 public booleanread

27 private byte sendhiffer [J;

28 private byte datatf [];

29 I private byte receivehffer [J;

30 public static ®nal String ENVELOPE="°# n°,

31

32

33 public CommunicatiofJabberComna)

34 adapter= a;

35 read = true;

36 count =0;

37 data= new StringBufer () ;

38 /I receivebffer = new byte[500];

39 dataluf = newbyte[1000];

40 // datain = new ByteAraylnputSteam(datahuf);

41

42

43

44 public void connecf)

45 try

46 conn = (StreamConnectig@onnectooper(®soclet ://129.241.102.214:52223%
47 /I conn= (StreamConnectiofConnectoropern(” sodket://129.241.103.179:5222")
48 /I conn= (StreamConnectiofConnectoropern(” sodet:// ravn04 idi .ntnu.no:5222");
49 // conn= (StreamConnectio)Connectoroper(” soket:// hauk02idi .ntnu.no:5222");
50 in = connopeninputStreag);

51 out = connopenOutputStreafj

52 // datain = (ByteArmylnputSteam)connopeninputSgam();
53

54 catch(IOExceptione)

55 Systemerr. printin (°Connectionnot_established®);

56

57

58

59 public void disconnect)

60 try
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111
112
113
114
115
116
117

connclose() ;
in.close();
out. close() ;
catch(IOExceptione)
Systemerr. printin (°Error _closing_connection®);

public void run()
byte recevetuffer [] = newbyte[1000];
try
while(read
int ch;

while((ch = in.read()) = 1)
if (chl="")
data. append(char)ch);

else
data. append(char)ch);

adapterreceveMsgdata. toString() ) ;

data = new StringBufer () ;

/I Systemmout. println (" UFr read) ;
ch=in.read();

ch = in.read recevehuffer , 0, recevekuffer .length);
/I ch = datain.read receivehffer ,0, receivebffer .length);

/I Systemmout. println (" etter read) ;
/I Systemout. println ((char)ch);

Systemout. println (new String( recevehkuffer , 0, ch));
/I adapter.receiveMsfnew String( receivebffer ));

catch(Exceptione)
Systemerr. printin (°Error readingfrom.input?);
Systemout. printin (°Error readingfrom.input?);
disconnect) ;
read= false;

public void send String str)

try
sendiiffer = str.getBytey);
out. write (sendhffer) ;
out. “ush();
Systemout. printin (°XML . 19+ str);
catch(IOExceptione)
Systemerr. printin (°Error sendingfo .output®);
disconnect) ;
read= false;



154 SIGN Source Code
Contact.java

1 /x

2  « Contactjava

3 o«

4«

5

6 packageUniChat

7

8 import javax. microedition. midlet.x;
9 import java. util .x;

10

11 f+

12 *

13  * @vesion

14 +/

15 public class Contact

16 public Vector messages

17 public boolean status;

18 public String contet;

19 public String shaw;

20 public int device;

21 public String name

22 public String id;

23 public String subs

24 public int unread

25 private Messagenessage

26 public boolean statuschanged
27

28

29

30 public Contac{ String id, String username String subsc)
31 messages new Vector() ;

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 Contac{ String usernameboolean status)
42 messages new Vector() ;
43 this . status = status;
44 this .name= usernamg
45 this .unread=0;
46
47
48 public void addMessad&tring msg)
49 message new Messagémsg);
50 messageisertElementAfmessage0);
51
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Contactssceen.java

import javax. microedition. midlet.x;
import javax. microedition.io .x;

1 I/

2 » ContactsSaen.java
3«

4«

5

6 packageUniChat

7

8

9

10 import javax. microedition. lcdui .x;
11 import java.io .x;
12 import java. util .*;

13 import java.lang.x;

14

15 /s

16  * @vesion

17 +/

18 public class Contactsscreerextends javax. microedition. lcdui . List
19

20 private Controller controller;

21 private Model model

22 private Vector contactlist;

23 private Contact contact

24 private int listindex ;

25 private Image of ineimage;

26 private Imageonlinemobileimg

27 private Imageonlinedesktopimg

28 private Imageonlinepdaimg

29 private String s;

30 private Vector names

31 private Integer integer;

32 private int index;

33 private int notconnected

34 private Imagd] images

35

36

37 public ContactsscregpController ¢, Modelm)

38 super(°Contact8, javax. microedition. Icdui. List .IMPLICIT);
39 this . controller = c;

40 this .model=m;

41 names= new Vector() ;

42 images= new Imagd4];

43

44 try

45 imageq0] = Imagecreatelmagf/UniChatimages of ine .png9;
46 imaged1] = Imagecreatelmag€/UniChatimagegmobile online.pnd);
47 imageqd2] = Imagecreatelmag€/UniChatimagegpdaonline.pnd);
48 imageq3] = Imagecreatelmag€/UniChatimagegdesktoponline.png9;
49

50 catch(IOExceptione)

51 Systemout. printin (°Error Joading.images);

52

53

54 addCommangtontrollercommandseadCommanyl

55 addCommangontrolleccommandsvriteCommangt

56 addCommangontrolleccommandgresenceCommaid

57 addCommangtontrollercommandsogonCommany

58 addCommangtontrollercommandsogoffCommang;

59 addCommangtontrollercommandsettingsCommanyd

60 addCommang@ontrolleccommandsiserCommanyl
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61 addComman(ontrolleccommandsxitCommang;

62 addComman@ontrolleccommandaiserDetailCommarnd
63

64 setCommandListengzontroller) ;

65

66

67 public void updateDat§)

68

69 setTtle (°.° + modelgetUserNam@ +° (° + modelgetUserPresen¢g + °)°);
70

71 int listsize = this.size();

72 for(int num=0; num listsize; nhum++)

73 this . delete(0);

74

75

76 listsize = namessize();

77 for(int p =0; p listsize; p++)

78 namesemaoeElementA{0);

79

80

81 contactlist = modelgetContact§) ;

82 int size = contactlist. size();

83 for(int i=0;i size; i++)

84 String displaystring = new String() ;

85 contact = (Contac) contactlist.elementAfi);

86 displaystring = contact name

87 /I Showstatus

88 String shav = contact shaw;

89 if (shav != null)

90 displaystring= displaystring. conca(® (° + shav +°)°);
91

92 /I Showunreadmessges

93 int unread= contactunread

94 if (unread 0)

95 displaystring = displaystring.conca(®(° + new Integer(unread. toString() + °)

0) :

96 /I'if (modelsound==true)

97 AlertType. WARNING.playSoundcontrollerdisplay);
98 1

99
100 if (contact status == true)
101 append displaystring, image§contact device]) ;
102
103 else
104 namesaddElemer{tdisplaystring) ;
105
106
107
108 if (modelshavall == true)
109 listsize = namessize();
110 for(int i=0;i listsize; i++)
111 append( String)nameselementA¢i) , imageg0]) ;
112
113
114
115
116
117 public void deleteDatd)
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
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182

public void updateContad)
int index = getSelectedInde() ;
s = getString(index) ;
int i = s.indexOf(".");
if (i 0)
s = s. substring(0, i);

model setCurrentContags) ;

public String getContacf String nam¢
int i = nameindexOf('.");
if (i 0)
name= namesubstring(0, i);

return name

public void test(Contactc)
int size = this. size();
for(int i=0;i size; i++)
if (getContacfthis . getString(i)) . startsWith (c.namg)
if (c. statuschanged
if (c. status == true)
insert (0, this. getString(i), onlinemobileimg;
delete(i);
else if (c. status== false)
delete(i);
if (modelshawvall == true)
appendthis . getString(i), ofineimage);
delete(i);

else
int unread= c.unread
String name= c.name
if (unread 0)

name= nameconcaf® (° + new Integer(unread . toString() + °)°);

AlertType. WARNING.playSoungcontrollerdisplay);
set(i , name onlinemobileimg;

return;
else
if (c. status== true)
if (c.unread 0)
String name= c.name

name= nameconcaf® (° + new Integer(c.unread. toString() + °)°);

insert (0, name onlinemobileimg;

AlertType. WARNING.playSoung¢controllerdisplay);
else

insert (0, c.name onlinemobileimg;
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Controller.java

©CoO~NO U WNPE

15

x Contoller .java

*

*/

packageUniChat

import javax. microedition. midlet.x;
import javax. microedition. lcdui .*;
import javax. microedition. io .x;
import java.io .x;

/**
* @vesion
*/

class Controller implementsCommandListener
private Model model
public UniChatmidlet;
public Commandsommands;
public Display display;

/I Sceeens

private Logonscreeriogonscreen

private Contactsscreencontactsscreen
private Sendscreersendscreen

private Messagescreemessagescregn
private Settingsscreen settingsscreen
private UserDetailsscreenuserDetailsscreen
private Presencescreepresencescreen

public Controller(UniChatmid)

midlet =

mid;

model= new Modelthis);

commands: new Command§);

display = Display. getDisplay(midlet);
contactsscreerr new Contactsscregthis , mode);
sendscreerr new Sendscredthis , mode);
messagescreen new Messagescreéthis , mode);
settingsscreen= new Settingsscreefthis , mode);

userDetailsscreens new UserDetailsscregfthis , mode);

presencescreen new Presencescreéthis , mode);
setMainScreef) ;

public void commandActiofCommanct, Displayabled)
if (c == commandxitCommand
midlet. destrgApp(false);
midlet. notifyDestryed () ;

if (¢ ==commandsogonCommanyl

modellogon() ;

%

if (modellogon())

logonsceen= new Logonsceer( this, mode};
display. setCurent(logonsceen);

else

*/

display. setCurent( contactssaen);
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109
110
111
112
113
114
115
116
117
118
119
120

if (c == commandsiserCommar)d
logonscreers new Logonscreefthis, mode);
display. setCurrentlogonscreeh;

if (c == commandgjoCommanyl
logonscreenupdateDat§) ;
modellogon() ;

if (c == commandsvriteCommanyl
contactsscreerupdateContad) ;
display. setCurrenfsendscreey

if (c == commandsendCommarnd
sendscreerupdateDat§) ;
contactsscreerupdateDat§) ;
display. setCurrent contactsscreej;

if (c == commandseadCommand
contactsscreerupdateContad) ;
messagescrearpdateDat§) ;
display. setCurrenfmessagescregn

if (c == commanddackComman&& (d == messagescreend == sendscreen d ==
settingsscreen d == logonscreen d == userDetailsscreen d == presencescreen
)
contactsscreerupdateDat§) ;
display. setCurrent contactsscreej

if (¢ == commanddogoffCommand
modellogoff () ;
display. setCurrent contactsscreej,
contactsscreerupdateDat§) ;

if (c == commandsetCommand
settingsscreenupdateDat§) ;
display. setCurrent contactsscreej
contactsscreerupdateDat§) ;

if (c == List .SELECT.COMMAND)
contactsscreerupdateContad) ;
messagescreampdateDat§) ;
display. setCurrenfmessagescregn

if (c == commandssettingsCommand
display. setCurrent settingsscree;

if (c == commandsuserDetailCommarnd
contactsscreerupdateContad) ;
userDetailsscreerupdateDat§) ;
display. setCurrent userDetailsscree)y,

if (c == commandgpresenceCommajd
display. setCurrent presencescregn

if (c == commandsetPresenceCommagnd
presencescreenpdateDat§) ;
contactsscreerupdateDat§) ;
display. setCurrent contactsscreej;

public void setMainScreef)
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121
122
123
124
125
126
127
128
129
130
131

contactsscreerupdateDat§) ;

display. setCurrent contactsscree);

public void nevContactEent))
contactsscreerupdateDat§) ;

display. setCurrent contactsscreej,
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ElementHandlerjava

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
10 import javax. microedition.io .x;

11 import java. util .;

12 import java.io .x;

13 import nanoxmlx;

1 I/

2 x ElementHandlejava
3 o«

4«

5

6 packageUniChat

7

8

9

15 [

16  * @vesion

17 «/

18 public class ElementHandler

20 protected JabberComneony
21 protected Model mode}

23 public ElementHandlg¢dabberComne, Model m)

25 this .model=m;
26 this .com=c;

30 public void handleElemerfkXMLElementnodé
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IgHandler .java

©CoO~NO U WNPE

15
* IgHandler.java

*/
packageUniChat

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
import javax. microedition. io .x;
import javax. microedition.rms.x;
import java.io .x;

import java. util .x;

import nanoxmlx;

public class IgHandler extends ElementHandler
private StringBufer msg;

public IgHandle(JabberComne, Model m)
super(c, m);
msg= new StringBufer () ;

public void handleElemerikXMLElementnode
String type = node getProperty°type) ;
Enumeratiorenum= nodeenumerateChildre(j;
kXMLElementelement= null;
if (enumhasMoreElemen(y
element= (kXMLElemen)(enumnextElemeng));

if (type. startsWth (°result®))
if (element== null)
Systemout. printin (°INFO:.Logon.successf@);
model setUserStatu@rue) ;
com.sendRoster®
else if (elementgetTagNamé). starts\Vith (°query))
com.sendLogonM<{

else if (type. startsWith (°set®))
if (element!= null)
Enumerationchildren = elementenumerateChildref) ;
while( children.hasMoreElementy)
kXMLElementchild = (kXMLElemen{(childrennextElement));
String jid = child . getProperty®jid °);
String name= child . getProperty°namé);
String subs= child . getProperty® subscriptiorf) ;
Enumeratiore = child .enumerateChildref) ;
while (e.hasMoreElemen(y)
kXMLElementch = (kXMLElemenj(e.nextElement));
/I String group = ch. getContentg) ;

modelnenvContactjid , name subg;

modelnenvContact);
comsendStatu§ ;
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JabberComm.java

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
10 import javax. microedition.io .x;

11 import java. util .*;

12 import java.io .x;

13 import nanoxmlx;

1

2 * JabberCommava
3 o«

4

5

6 packageUniChat

7

8

9

14

15 /e

16  * @vesion

17 +/

18 public class JabberComm

19

20 protected StringBufer msg;

21 public Communicatiorcommunication

22 protected Model mode}

23 protected String name

24 protected String message

25 protected String outmessage

26 private MessageHandlenessageHandler

27 private PresenceHandlgoresenceHandler

28 private IgHandlerigHandler,

29

30 /I Receivingmessges

31 public static ®nal String TAG CONTACTS=°contacty
32 public static ®nal String PROP. USER=°usef;

33 public static ®nal String PROR STAT = °status;

34 public static ®nal String PROR MSG =°msg®;

35 public static ®nal String PROR FROM = °fromUser®
36 /I Sendingmessges

37 public static ®nal String TAG LOGOFF="ogoff©,
38 public static ®nal String TAG MSG =°msg®

39 public static ®nal String TAG MSGBODY = °body;
40 public static ®nal String TAG ADDCONTACT = °addcontaét
41 public static ®nal String TAG REMOVECONTACT = °remaecontact
42 public static ®nal String PROR TOUSER= °toUse?;
43

44 private String agent

45 /I private StringBufer msg;

46

47 public JabberComifModel m)

48 this .model=m,

49 agent= °mobile;

50 msg= new StringBufer () ;

51 messageHandler new MessageHandléhis, mode);
52 presenceHandler new PresenceHandlghis , mode);
53 igHandler= new IgHandle(this , mode);

54

55

56

57 public void sendMsgString msg

58 communicatiorsendmsg);

59
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61 public String generateRosterQ)

62 kXMLElementnode= new kXMLElemen();

63 nodesetTagNam¢iqP);

64 nodeaddPropert{ftype®, °get);

65 nodeaddPropert{Pid®, ° fullroster 30 °);

66 kXMLElementchild = new kXMLElemen();

67 child .setlagNamé°query);

68 child . addPropertg®xmins®, °jabber:iq: roster°);

69 nodeaddChild child);

70 String s = ° iq.type= °get ©  query xmins= %abberiq:roster®  /ig ©;
71 / return node toString() ;

72 return s;

73

74

75 public void sendLogdMsg()

76 String logoff = ° presenceype= °unavailable °/ ©;
77 sendMsglogoff);

78 logoff =© /streamstream ©;

79 sendMsglogoff);

80

81

82 public void sendContactsMg§tring contact, String msg
83 message generateContactMggontact, msg;

84 sendMs@message

85

86

87 public void parseContactMggXMLElementnode

88

89 String from = node getPropertf PROP_-FROM);

90 String time = null ;

91 Enumeratiorenum= nodeenumerateChildre(j;

92 kXMLElementelement= (kXMLElemen))(enumnextElement));
93 String body= getContentelement toString() );

94 Systemout. println (°Front .° + from);

95 /I Systemout. printin (" time: ” + time);

96 Systemout. println (°Message? + body);

97 /I modelnenContactMs@from,body, time);

98

99

100 public void parseContactsInftkXMLElementnodg

101 /I nodegetTagNamé);

102 Enumeratiorenum= nodeenumerateChildref;

103 while(enumhasMoreElemen(})

104 kXMLElementelement= (kXMLElemen)(enum.n&tElement));
105 String user = element getPropertf PROP.USER);
106 String status = element getPropertf PROP_STAT);
107 Systemout. println (user+ °.° + status + ° n%;
108 /I modelnewContacfuser, status);
109
110
111
112 public void parseErrorMstkXMLElementnode
113 String errormsg= node getPropertf PROP.MSG);
114 Systemout. println (°Error: .° + errormsg+ ° n9;
115
116
117
118 public void parselnfoMs@kXMLElementnodg
119 String info = node getPropertf PROP_MSG);
120 /I modelnewInfo(info);
121

122
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124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140

141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159

160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

public String generateContactMg§§tring toUser, String msg
kXMLElementnode= new kXMLElemen();
nodesetlagNamémessad®d;
nodeaddPropert{°to®, toUsel);
kXMLElementchild = new kXMLElemen(();
child .setlagNamébody9;
child . setContentmsg);
nodeaddChild child) ;
/I Systemout. println (node toString() );
/I String xml = node toString() ;
Il return node toString() ;
String s=° messaggo= ©+toUser+° ©  body °+msg+° /body
return s;

public String generateSubRé€y

/message®;

String s =° iq.type= %et® query xmins= %abberiq:roster® item jid= °
audun@jabbeorg °.name °audun® subscriptior °none °© ask= °subscribe®

group friends /group fitem /query [ig 9
return s;

public String getConten¢String node
int length = nodelength() ;
int end= length 8;
int size =(length 6) 7;
return node substring(6, end.trim () ;

public void sendRosterQ)
String query = generateRosterQ);
communicatiorsendquery);

public void sendStatu§)
String query=° presencetype= %available © shav online /shaw
status device mobile /device /presence®;
communicatiorsendquery);

public void sendPresen¢&tring status, String context)
String presence= ° presence
if (status.length() 0)
presence= presenceconcaf® shawv ©°+ statust® /shav ©);

if (contet . length()  0)
presence= presenceconcaf® status °+ contet + © /status ©);

presence= presenceconcat® /presence °);

communicatiorsendpresence;

public void receveMsg String buf)
try

int offset=0;
/I Systemout. println ("XML 2"+ buf);

if (buf.charA(1)=="2")

status online /
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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 sendInitailLogonMs¢) ;

188 return;

189

190

191 else if (buf. startsWith (° strean))

192 sendInitailLogonMsg) ;

193 return;

194 else if (buf. startsWith (° /stream))

195 communicatiorread= false;

196 communicatiordisconnec) ;

197 communicatiors null ;

198 return;

199

200

201 while( offset  buf. length())

202

203 try

204 if (msglength() 0)

205 msgappendbuf);

206 buf = msgtoString() ;

207 msgdelete(0, ( msglength()));

208

209

210 kXMLElementxmltree= new kXMLElemen();
211 offset += xmltree. parseStrindbuf, offset);
212 name=null ;

213 name= xmltree.getTagNamé¢);

214

215 if (namel= null)

216 if (nameequalg°iq®))

217 I parselgMsgxmltree) ;

218 igHandler. handleElemerikmltree) ;
219

220 else if (nameequalg®presenc®))

221 I/l parsePesenceMsgmltree);

222 presenceHandlenandleElemerfkmitree) ;
223

224 else if (nameequal¢°messagd)

225 // parseMessgeMsgxmltree);

226 messageHandld¢randleElemeigkmltree) ;
227

228

229 catch(XMLParseExceptior)

230 if (offset ==0)

231 msgappendbuf);

232 Systemout. println (°XML - : %+ msgtoString));
233 return;

234 else

235 msgappendbuf. substring( offset));

236 Systemout. println (°XML - : %+ msgtoString));
237 return;

238

239

240

241 catch(Exceptione)

242 Systemout. printin (e);

243
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244
245
246
247
248
249
250

251
252
253
254
255
256

257

258
259
260
261
262

263
264

265
266

public void createConnectiof)
this .communicationr= new Communicatiothis);
communicatiorconnect) ;
new Threadcommunicatioh start() ;
String str = © streamstreamto= °129.241.103.179 xmins= %abberclient ° xmins:
streans °http:// etherx. jabber.org/streams® ©;
communicatiorsendétr) ;

public void sendLogonMs@
/I String str =" iq type= "set " id= "JCOMS5 ” queryxmins= " jabberiq:auth
username "+ modelgetUserNam@ +” /username passwod " + model
getRasswod() + " /passwod  resouce alag-531 /resouce /query [ig ”;
String str = ° iq.type= °set © id= 2JCOM5 ©  query xmins= %abberiqg:auth °
username °+ modelgetUserNam@ +° /username password °+ model
getRassvord() +° /passwerd  resource mobile /resource /query /ig ©;
communicatiorsendétr) ;

public void sendlnitailLogonMsg)
/I String str=" ig type= "get " id= "JCOM_40 " queryxmins= “jabber:ig:auth
" username "+ modelgetUserNam@ +” /username /query [iq ”;
String str = ° iq.type= °get ° id= °2JCOM40 ° query xmins= %abberiq:auth
° username °+modelgetUserNam@ +° /username /query [igq ¢
communicatiorsendétr) ;
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Logonscreen.java

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
10 import javax. microedition.io .x;

11 import java.io .x;

1

2 = LogoSceenjava
3 o«

4«

5

6 packageUniChat

7

8

9

12

13

14 |

15 « @vesion

16 «/

17 public class LogonscreemxtendsForm

18

19 private Controller controller;

20 private Model model

21 private TextField nameField

22 private TextField passverdField;

23 private ChoiceGroupsareRPassvordField

24

25 public LogonscreefController ¢, Modelm)

26 super(°Logon9;

27 this . controller = c;

28 this .model=m;

29 String[] elements= new String[1];

30 elementd0] = °Save passvord®;

31 nameField= new TextField(°Username?®, ® , 20, TextField.ANY);

32 passwrdField = new TextField(°Passverd: .°, ® , 20, TextField.PASSWORD);

33 savePassvordField = new ChoiceGroufnull, ChoiceGroupMULTIPLE, elementsnull);

34 appen@nameField;

35 appendpasswrdField) ;

36 appeng@savePassvordField);

37

38 addCommangontrollercommandsackCommangd

39 addComman@ontrolleccommandggoCommany

40 setCommandListengzontroller) ;

41

42

43 public void updateDat§)

44 modelsetUserinfdnameFieldgetString() , passwrdField. getString() , saveRassverdField.
isSelected0));

45 /I modelsetUserInfd” nioto”, ” passwod”, saveRsswodFeld. isSelected0));

46

47
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Message.jaa

1 I

2  x Messagejava
3 o«

4«

5

6 packageUniChat
7

8

9

/**

10 * @vesion

11 +/

12 public class Message

14 public String message

15

16 public MessagéString msg)
17 this .message- msg

18

19
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MessageHandlejava

O©O~NOUThWNPE

%
x» MessgeHandlerjava
*

*/
packageUniChat

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
import javax. microedition.io .x;
import javax. microedition.rms.x;
import java.io .x;

import java. util .x;

import nanoxmlx;

/**

* @vesion

*/

public class MessageHandlexxtendsElementHandler

private StringBufer msg;

public MessageHandléfabberComne, Modelm)
super(c, m);
msg= new StringBufer () ;

public void handleElemerijkXMLElementnode

String type = node getProperty(°type®) ;
String from = node getProperty°from9;
String to = node getProperty(°ta®) ;

String body= null ;

Enumeratiorenum= nodeenumerateChildref;
while(enumhasMoreElement})

kXMLElementchild = (kXMLElemenf)(enumnextElement));

if (child .getTagNamé). startsVith (°body9)
body= child . getContenf) ;

modelnenvContactMsgfrom, bodyy),
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Messages@en.java

import javax. microedition. midlet.x;
import javax. microedition.io .x;

10 import javax. microedition. lcdui .x;
11 import java.io .x;

12 import java. util .*;

1 I

2  x Messaesceenjava
3

4

5

6 packageUniChat

7

8

9

13

14 |

15 « @vesion

16 +/

17 public class Messagescreesxtends javax. microedition. lcdui . List
18 private Controller controller;

19 private Model model

20 private Messagen;

21 private Vector v;

22

23

24 public Messagescreéontroller ¢, Model m)

25 super(®Messagés javax. microedition. Icdui . List .IMPLICIT);
26 this . controller = c;

27 this .model=m;

28

29 addCommangontrollercommand®ackCommanyg
30 addCommangontrolleccommandsvriteCommangt
31 setCommandListengcontroller) ;

32

33

34 public void updateDat§)

35

36 int listsize = this.size();

37 for(int num=0; num listsize; hum++)

38 this . delete(0);

39

40

41 v = modelgetMessagés;

42 int size = v.size();

43 if (size  modeldisplaynumber

44 size = modeldisplaynumber

45

46 for(int i=0;i size; i++)

47 m = (Messag}v.elementAti ) ;

48 appen@m.messagenull ) ;

49

50 modelsetMessageRegd

51
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Model.java

15

*

*/

©CoO~NOUTDhWNPE

* Modeljava

packageUniChat

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;

10 import javax. microedition.io .x;
11 import javax. microedition.rms.x;
12 import java.io .x;

13 import java. util .x;

15 [

16  *» @vesion

17 +/

18 public class Model

private JabberComnadapter
private Vector contacts

private Contact contact,

private int count

private String infomsg

private String errormsg
private UsertheUser

private Controller controller;
private String currentcontact
public int displaynumber
public booleanshawall;

public booleansound

private RecordStorerecordstore
private RecordEnumeratioanum;
private boolean store;

public HashtabledeviceMap

public Model(Controller ¢)
contacts= new Vector() ;
adapter= new JabberComifthis);
theUser= new User(};
count =0;
infomsg= null;
this . controller = c;
displaynumber=5;
shawall = true;
sound= false;
store = false;
deviceMap= new Hashtablé3);
deviceMapput(new Integer(1) , °Mobile®);
deviceMapput(new Integer(2) , °PDAO);
deviceMapput(new Integer(3) , °Desktop);

%
try

recodstoe = recodstore .openRecatStoe(” Stoe”, true);
catcdh(RecodStoeExceptione)

/I return;

try
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111
112
113
114
115
116
117
118
119
120
121
122

enum= recodstoe.enumeateRecads(null , null, false);
catcdh(RecodStoeNotOpenExceptioa)
Il return;

try
theUserpassWird = new String(enumnextRecod());
theUseruserName= new StringlenumnextRecod());
store = true;
catch(InvalidRecodIDException e)
/l return;

catch(RecodStoeNotOpenExceptioa)
Il return;

catch(RecodStoeExceptione)
/l return;

*/

theUseruserName= °jill ©;
theUserpassVérd =2 jill ©;

public void newContac{String id, String name String subg
if (®ndContac{id) == null)
Contactc = new Contacfid , name subg;
contacts addElemer(t);
count+;

public void newContacf)
controller .setMainScreef) ;

public void nevContactMsgStringuser, String body)
contact= null ;
contact= ®ndContac{user);
if (contact != null)
contact addMessagéody);
contactunread+;
controller .nevContactEent();

private Contact ®ndContac{ String id)
for(int i=0; i contactssize(); i++)
if (((( Contac) contactselementA¢i)).id).equalgid))
return (Contac) contacts elementA(i) ;

return null ;

private Contact®ndContactByNamtringnamé
for(int i=0; i contactssize(); i++)
if (((( Contac) contacts elementA¢i)) .name.equalgnamg)
return (Contac) contacts elementA(i ) ;
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123
124 return null;
125
126
127 public void setUserInfq String userNameString pass\Vdrd, booleansave)
128 theUseruserName= userName
129 theUserpass\V@rd = pass\érd;
130
131 I 1«
132 if (save)
133
134 try
135 enum= recordstoreenumerateRecor@wll , null , false);
136 catch(RecordStoreNotOpenExceptieh
137 return;
138
139
140 try
141 recordstore deleteRecor( enumnextRecordId)));
142 recordstore deleteRecor( enumnextRecordld)));
143 catch(InvalidRecordIDExceptio €)
144 /I return;
145
146 catch(RecordStoreNotOpenExceptie
147 Il return;
148
149 catch(RecordStoreExceptioa)
150 Il return;
151
152
153 try
154 recordstore addRecor(userNameyetByteg) , 0, userNamdength());
155 recordstore addRecor(pass\Vérd.getByteg) , 0, passvérdlength());
156 catch(RecordStoreNotOpenExceptie
157
158 catch(RecordStoreExceptioa)
159
160
161 store = true;
162
163 %!
164
165
166
167 public void setUserStatugooleanb)
168 theUser status = b;
169 if (b == false)
170 setUserPresen¢gOf ine?);
171 else
172 setUserPresen¢®Online) ;
173
174
175
176 public void setUserPresen¢&tring presencg
177 theUserpresence= presence
178
179
180 public String getUserPresende
181 return theUser presence
182
183
184 public String getUserStatu§)
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185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

String s;
if (theUser status == true)
s = °Online;
setUserPresen¢Online®) ;
else
s = °Ofine%;
setUserPresen¢@Of ine®);

return s;

public String getUserNam@
return theUseruserName

public String getRassvord()
return theUserpassVérd;

public booleanlogon()
II'if (true)
adapter createConnectiof) ;
return false;
Il else
/I return true;
1

public void logoff ()
removeAllContacty) ;
adaptersendLogdMsg();
setUserStatugfalse) ;

public Vector getContact$)
return contacts

public void setCurrentContagtString name)
Contactc = ®ndContactByNam@amsg);
currentcontact= c.id;

public String getShav()
Contactc = ®ndContac{ currentcontac);
return c.shaw;

public Contact getCurrentContad)
Contactc = ®ndContac{ currentcontac);
return c;

public void writtenMsg String msg)
adaptersendContactsMggurrentcontact msg);

public Vector getMessage®
Contactc = ®ndContac{ currentcontac);
return c.messages
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247

248

249 public void setMessageRefd

250 Contactc = ®ndContac{ currentcontac);

251 c.unread=0;

252

253

254 private void removeAllContactg)

255 int size = contacts size() ;

256 for(int i=0;i size; i++)

257 contacts removeElementA{0);

258 count=0;

259

260

261

262 public void newPresenceMg&tringfrom, String to, String shav, String status, String
device)

263 Contact contact= ®ndContac{from);

264 if (contact != null)

265 if ( status. startsWith (°Online?))

266 contact status = true;

267 contact shav = null ;

268

269

270 if (device != null && device. startsVith (°mobile?))

271 contact device =1;

272 else if (device != null && device. starts\ith (°pde))

273 contact device = 2;

274 else if (device != null && device. starts\With (°desktof))

275 contact device = 3;

276 else

277 contact device = 3;

278

279

280 if (shaw != null)

281 contact shav = shaw;

282

283 if (status != null)

284 contact context = status;

285

286

287 controller .nevContactEent);

288

289

290

291

292 public void contactOfine (String id)

293 Contact contact= ®ndContactid);

294 if (contact != null)

295 contact status = false;

296 contact shaw = null ;

297 contact context = null ;

298 contact device= 1,

299 controller .newContactEent();

300

301

302

303 public void sendPresen¢&tring status, String context)

304 adaptersendPresen¢estatus, contet);

305 if (status.length() 0)

306 setUserPresenéetatus);

307
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308
309
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PresenceHandlejava

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
10 import javax. microedition.io .x;

11 import javax. microedition.rms.x;
12 import java.io .x;

13 import java. util .x;

14  import nanoxmlx;

1

2+ PresenceHandlgava
3

4«

5

6 packageUniChat

7

8

9

15

16 /=

17 = @vesion

18  «/

19 public class PresenceHandlezxtends ElementHandler

20

21 private StringBufer msg;

22

23 public PresenceHandlgiabberComne, Modelm)

24 super(c, m);

25 msg= new StringBufer () ;

26

27

28

29 public void handleElemerijkXMLElementnode

30

31 String type = node getProperty(°type®) ;

32 Enumeratiorenum= nodeenumerateChildre(j;

33

34 if (type != null && type startsWith (°unavailable®))

35 String from = node getProperty°from®);

36 model contactOfine (from);

37 else if (type != null && type starts\With (°subscrib&))

38 String from = node getProperty(°from°®);

39 comcommunicatiorsend® presencefrom= °nioto@jabbelorg °© to= °audun@jabbeorg
°_type= °subscribed®/ ©);

40 else

41 String shawv = null ;

42 String device = null ;

43 String status = null ;

44 String from = node getProperty°from°®);

45 String to = node getProperty°ta®);

46 while(enum.hasMoreElemertjs

47 kXMLElementchild = (kXMLElemenf)(enum.n&tElement));

48 if (child .getTagNamé). startsVith (°shan®))

49 shav = child . getConten() ;

50 else if (child .getTagNamé). startsVith (° status®) )

51 status = child . getConten) ;

52 else if (child .getTagNamé). startsVith (°device®))

53 device = child . getContenf) ;

54

55

56 modelnevPresenceMdd@rom, to, shawv, status, device);

57

58
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Presencescafen.ja/a
1
2 » Presenceseen.java
3 %
4
5
6 packageUniChat
7
8 import javax. microedition. midlet.x;
9 import javax. microedition.io .x;
10 import javax. microedition. lcdui .x;
11
12 |+
13« @vesion
14 +/
15 public class PresencescreeaxtendsForm
16
17 private Controller controller;
18 private Model model
19 private ChoiceGrouppresenceChoice
20 private ChoiceGroupmutoReplyBox
21 private ChoiceGroupmpaqueBox
22 private TextField sizeField;
23 private TextField autoReplyField
24 private TextField contetField ;
25 private String[] displayypes;
26 private String[] elements
27
28 public PresencescreéiController ¢, Modelm)
29 super(®Presencyd;
30 this . controller = c;
31 this .model=m;
32
33 elements= new String[1];
34 elementd0] = °Opaqué
35
36 displayypes = new String[3];
37 displayypes[0] = °Online;
38 displayypes[1] = °Do.not.disturl?;
39 display¥pes[2] = °Free_for .chaP;
40 presenceChoice new ChoiceGrouffPresenct ChoiceEXCLUSIVE, displayTypes null);
41
42
43 contextField = new TextField(°Contet®, © , 20, TextField.ANY);
44
45
46 sizeField = new TextField(°Max.size, ® , 3, TextField.NUMERIC);
47
48
49 opaqueBox new ChoiceGroufnull, ChoiceGrougMULTIPLE, elementsnull);
50
51
52 elementd0] = °Auto.reply’;
53 autoReplyBox= new ChoiceGrougnull, ChoiceGroupMULTIPLE, elementsnull);
54
55
56 autoReplyField= new TextField(®, °°, 20, TextField.ANY);
57
58
59 this .appengpresenceChoige

60 this .appendcontetField);
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this .appendsizeField);

this .appendopagqueBo¥
this .appendautoReplyBo;
this .appendautoReplyField;

addCommangontrollercommandsackCommangd
addComman@ontrolleccommandsetPresenceCommand
setCommandListengzontroller) ;

public void updateDat§)

String context = new String( contextField . getString() ) ;
String status = null ;
int index = presenceChoicgetSelectedInde() ;
if (index ==0)
status = °Online;
else if (index ==1)
status = °dncP,
else if (index ==2)
status = °cha#;

if (contet.length() 0 index!= 1)
modelsendPresen€status, contet);

String size = sizeField. getString() ;
if (size.length() 0)
/I modelsendMaxSizelf( size);

if (autoReplyBoxisSelected0))
String reply = autoReplyField getString() ;
/I modelsendAitoReplyPef( reply);

if (opaqueBoxsSelected0))
/I modelsendOpaquefif();
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Sendsceen.jaa

import javax. microedition. midlet.x;
import javax. microedition.io .x;

10 import javax. microedition. lcdui .x;
11 import java.io .x;

12 import java. util .;

1 I

2  x Sends@en java
3 o«

4«

5

6 packageUniChat

7

8

9

13 /e

14  « @vesion

15 «/

16 public class SendscreeextendsForm

17

18 private Controller controller;

19 private Model model

20 private TextField message®eld

21

22 public SendscregController ¢, Modelm)

23 super(®Messag®);

24 this . controller = c;

25 this .model=m;

26 message®eld= new TextField(®, ®, 100, TextField.ANY);
27 appen@message®elyt

28

29 addCommangtontrollercommand®ackCommanyg
30 addCommangontrolleccommandsendCommarni
31 setCommandListengcontroller) ;

32

33

34 public void updateDat§)

35 modelwrittenMsg message®eldgetString() ) ;

36
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Settingssceen.java

1
2 * Settingss@en.java
3«
4«
5
6 packageUniChat
7
8 import javax. microedition.io .x;
9 import javax. microedition. lcdui .x;
10
11
12 |+
13  * @vesion
14
15 public class SettingsscreenextendsForm
16
17 private Controller controller;
18 private Model model
19 private ChoiceGrougsortChoice
20 private ChoiceGroupoundChoice
21 private TextField messages
22 private String[] display¥ypes,
23 private String[] sound¥pes
24
25
26 public SettingsscreefiController ¢, Modelm)
27 super(°Display..settings®) ;
28 this . controller = c;
29 this .model=m;
30
31 displayypes = new String[2];
32 displayTypes[0] = °Shav . All%;
33 displayypes[1]= °Shav Online;
34 sortChoice= new ChoiceGrougfDisplay._Types®,ChoiceEXCLUSIVE, displaytypes null);
35
36 sound¥pes= new String[2];
37 sound¥peq1] = °SoundONC,
38 sound¥ped0] = °Sound OFF®°;
39 soundChoice= new ChoiceGroufPSound® ChoiceEXCLUSIVE, sound¥pes null);
40
41 messages new TextField(%# Messages © , 2, TextField. NUMERIC);
42
43 this .appendmessages
44 this .appendgsortChoicg ;
45 this .appengsoundChoicg
46
47 addCommangtontrolleccommands.backCommand
48 addCommantontrolleccommands.setCommand
49 setCommandListengcontroller);
50
51
52 public void updateDat§)
53 Integer integer = new Integer( Integer. parselnmessagegetString()));
54 modeldisplaynumber integer . intValue() ;
55
56 int index = sortChoice getSelectedinae() ;
57 if (index ==0)
58 modelshavall = true;
59

else
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61 modelshavall = false;

64 index = soundChoicggetSelectedinae() ;
65 if (index ==0)
66 modelsound= false;

68 else
69 modelsound= false;
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UniChat.java

import javax. microedition. midlet.x;
import javax. microedition. lcdui .x;
10 import javax. microedition.io .x;

11 import java.io .x;

1 /&

2+ MobileIMSjava
3«

4«

5

6 packageUniChat
7

8

9

14 public class UniChatextendsjavax. microedition. midlet. MIDlet
15 public Controller controller;

17 public UniCha()
18 controller = new Controller(this);
21 public void startApp()

24 public void pauseApf)

27 public void destrgApp(boolean unconditional)
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Userjava

1 I/

2 Userjava

3 o«

4«

5

6 packageUniChat

7

8 import javax. microedition. midlet.x;
9

10 /e

11  * @vesion

12 +/

13 public class User

14 public String userName
15 public String passvérd,;
16 public boolean status;
17 public String presence= °Ofine?;
18
19 public Usex)
20
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UserDetailssceen.java

%
» UserDetails java
*/

packageUniChat

import javax. microedition. midlet.x;
import javax. microedition.io .x;
import javax. microedition. lcdui .x;
10 import java.io .x;

11 import java. util .*;

O©O~NOUThWNE

12 |+

13  * @vesion

14 +/

15 public class UserDetailsscreerextends javax. microedition. Icdui . List
16

17 private Controller controller;

18 private Model model

19

20 public UserDetailsscreefiController ¢, Model m)
21 super(°UserS, javax. microedition. lcdui . List .IMPLICIT);
22 this . controller = c;

23 this .model=m;

24

25 addComman@ontrolleccommanddackCommany
26 addCommanontrolleccommandsvriteCommanit
27 setCommandListengzontroller) ;

28

29

30 public void updateDat§)

31

32 Contactc = modelgetCurrentContad) ;

33

34 setTtle (°User. .°+ c.namg;

35

36 int listsize = this.size();

37 for(int num=0; num listsize; num++)

38 this . delete(0);

39

40

41 String text = °Device: .°;

42 if (c.device 0)

43 text = text .conca{( String)modeldeviceMapgei{new Integer(c. device)));
44

45 appendtext , null);

46

47 text = °Status.”;

48 if (c.shaw != null)

49 text = text .conca{c.shaw);

50

51 appendtext , null);

52

53 text = °Contet:.°;

54 if (c. context != null)

55 text = text.conca(c. contet);

56

57 appendtext , null);

58
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C.2 PDA client

int
int
int

int
int
int
int
int

MOBILE =0;
DESKTOP=1;
PDA =2;

ONLINE =0;
OFFLINE=1;
DND =2;
AWAY =3;
XA =4;

public Contac{ String jid , String namg

unreadMessagesnew Vector) ;

public void setPresend@nt shav, String status, int device)

public void addMessadg&tring msg

public EnumeratiorgetUnreadMessag@s
return unreadMessagedements);

public void remoreUnreadMessag@s
unreadMessageemoveAllElements);

Contact.java

1 packagejabber,

2

3 import java. util .;

4

5 public class Contact

6

7 public ®nal static

8 public ®nal static

9 public ®nal static

10

11 public ®nal static

12 public ®nal static

13 public ®nal static

14 public ®nal static

15 public ®nal static

16

17 private String usernamg
18 private String jid ;

19 private String contet = ©;
20 int device;

21 int shaw;

22 Vector unreadMessages
23

24

25 this .username= name
26 this . jid = jid;

27 shav = OFFLINE;

28 device = DESKTOP,
29

30

31

32

33 this .shav = shaw;

34 this . context = status,
35 this . device = device;
36

37

38 unreadMessagesldmsg);
39

40

41

42

43

44

45

46 public String getNamé¢)
47 return usernamg

48

49 public String getJid()
50 return jid ;

51

52 public String getContgt ()
53 return contet;

54
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ContactPanel.java

©CoO~NOUDhWNPE

49

50

51

52

54

packagejabber,

import java.awt .x;
import java.awt.event.x;
import java. util .x;

public class ContactRnel extends Panel implements ActionListener

private ®nal static int TOP=22;

private ®nal static int ROW.HEIGHT = 20;

private ®nal static int ICONMARGIN =1;

private ®nal static int NAME.MARGIN = ICON.MARGIN + 18;

JabberFram&ame

static Font bigFont;

static Font smallFont;
Vector rows = new Vecton) ;
Row selectedRw = null ;
MenultempopupSengd

®nal static Imageheader= Toolkit. getDefultToolkit () .getimagé’border. gif°);
Imageicons[][] = newImagdg3][3];

public ContactRnel(JabberFram&ame
this .frame = frame
popupSend new Menulten{°ReadSendmessagdy®;
popupSendiddActionListeng(this);

MouseListeneml = new MouseAdapte()
public void mouseReleasédlouseEente)
Enumeratiorenum= rows.elements) ;
while (enumhasMoreElemengy
Row row = (Row)enum.ng&tElement);
if (row.rect. containge.getX() , e.getY()))
selectedRo = row;
shavPopupMen(row, e);

addMouseListenéml);

bigFont = new Font(°®time<®, Font.BOLD, 14);
smallfont = new Fonf(°®times, Font.PLAIN, 12);

icons] Contact DESKTOH][ ContactONLINE] = Toolkit.getDe&ultToolkit().getimag¢’
desktoponline. gif°);

icong[ Contact DESKTOH|[ ContactOFFLINE] = Toolkit.getDeaultToolkit().getimag¢®
desktopofine . gif°);

icong[ Contact DESKTOH[ ContactDND] = Toolkit.getDefultToolkit() .getimagé°desktopdnd. gif
0) :

icons[ Contact MOBILE][ContactONLINE] = Toolkit.getDe&ultToolkit() .getimag¢’mobile online.
gif°);

icons[ Contact MOBILE][ContactOFFLINE] = Toolkit.getDefultToolkit() .getimagé€®
mobileof ine . gif°);

icons] Contact MOBILE][ContactDND] = Toolkit.getDefultToolkit () .getlmagé¢’mobile dnd. gif°) ;

icong[ Contact PDA][ContactONLINE] = Toolkit. getDefultToolkit () .getimagé’pdaonline. gif°);

icons[ Contact PDA][ContactOFFLINE] = Toolkit. getDefwiltToolkit () .getimag¢® pdaofine . gif

O),
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106
107
108
109
110
111
112
113
114

115

icons] Contact PDA][ ContactDND] = Toolkit. getDefultToolkit () .getimagé’pdadnd. gif°);
MediaTracler tracler = new MediaTracler(this);
int id=0;
for(int r=0;r 3;r++)
for(int c=0;c 3;c++)
tracler .addimagécongr][c], id);
id++;

try
tracler . waitForAll () ;
catch ( InterruptedExceptionie)

private void shavPopupMen{Row row, MouseEente)

PopupMenypm = new PopupMen();

addpm);

Menultemjid = new Menulten{row.contactgetJid() ) ;

jid .setEnable(false);

jid . setfont(new Font(°times®, Font.BOLD, 12));
pmaddjid) ;

pmadd® ©);

pmaddpopupSeny

pmaddnew Menulten(°®Remae.® + row.contacigetNamé)));
pmshawv(this, e.getX() , e.getY());

public void addContagiContactc)

rows. insertElementA¢new Row(c), 0);
validate() ;
repaint() ;

public void clearContactg)

selectedRw = null ;
rows.removeAllElements);
validate() ;

repaint() ;

public void paint(Graphicsg)

int y = TOP,

int iconHeight = 10; // mobileonline. getHeight null) 2;
Imagebuffer = createlmagégetSizeg) .width, getSizg) . height);
Graphicsbg = buffer . getGraphics) ;

FontMetrics fm = bg. getFontMetrics(bigFont) ;

Enumeratiorenum=rows.element§) ;
while (enumhasMoreElement})
Row row = (Rowv)enumnextElement);
Imageimage= icong[ row. contact device][ row. contact shaw];
bg.dravimagdimage ICON_MARGIN, y imagegetHeighnull)+3, null);
bg. setfont(bigFont) ;
bg. setColoColor.blue) ;
bg.dravString(row. displayString, NAME _MARGIN, y);
if (row.contact unreadMessagesize() 0)
bg. setfont(smallFont) ;
bg. setColor(Color. black) ;
bg.drawString(°(°® + String.valueOfrow. contact unreadMessagesize()) + ©)°,
NAME _MARGIN + fm.stringWdth(row.displayString+2, y);
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116

117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142

row.rect = new RectanglNAME _MARGIN 2,y fm.getMaxAscer(),fm.stringWdth(row.

displayString+5, fm.getMaxAscer()+3);

y += ROW_HEIGHT,;

g.dravimagegbuffer , 0,0, null);
bg.disposH) ;
buffer . "ush();

public void actionPerforme¢ActionEvent e)
Object o = e.getSourcé) ;
if (0 == popupSeny
frame setMessagedhelselectedRw . contac) ;

private class Row

public Row(Contactc)
contact= c;
displayString = c.getNamé);

public Contact contact,
public Rectanglerect;
public Imageicon;

public String displayString;
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ContextDialogjava

O©O~NOUThWNPE

packagejabber,

import java.awt.x;
import java.awt.event.x;

public class ContetDialog extendsDialog implements ActionListener

TextField tfContext = new TextField(®, 10);

Label labelContgt = new Label°Enter_contet®, Label.LEFT);
Button ok = new Button°OK?);

Button cancel= new Button®Cance?);

booleanokPressed false;

public ContetDialog(JabberFramé&ame
super(frame, true);

ok.addActionListene¢this);
cancel addActionListenetthis) ;

Panel p = newPanel);
p.add labelContgt ) ;
p.add tfContext ) ;
p.addok);
p.addcance);

addp);
setSize(100,150);

public void actionPerforme@ActionEvent €)
if (e.getSourcg) == ok)
okPressed- true;
dispose) ;
else if (e.getSourc€) == cance)
dispose) ;
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ElementHandlerjava

O©O~NOUThWNPE

packagejabber,
import nanoxmlx;
public abstract class ElementHandler

protected JabberFramegui;
protected JabberComnecomm;

public ElementHandlgdabberFramgui, JabberComneomm)
this .gui = gui;
this .comm= comm;

public abstract void handleElemerfKMLElementxml);

public static String trimJid( String jid )
int endinde = jid .indexOf(" /' );
if (endinde 0)
return jid . substring(0, endinde);
else
return jid ;
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HeaderPanel.java

O©O~NOUThWNPE

packagejabber,

import java.awt.x;
import java.awt.imagex;

public class HeaderBnelextends Panel

private Imageborder,

private String username= null ;

private String status = °Ofine?;

private static Font nament=new Font(°®time®, Font.BOLD, 14);
private static Font statusBnt = new Font(®times, Font.PLAIN, 12);

public Header@nel)
border= Toolkit . getDefultToolkit () .getimagé’border. gif°);
MediaTraclker mt = new MediaTracler(this) ;
mt.addIimagéborder, 0) ;
try
mt.waitForID(0);
catch ( InterruptedExceptionie)

public void setUsernan{é&tring usernamg
this .username= usernamg

public void setStatug String status)
this . status = status,
repaint() ;

public void paint(Graphicsg)

int fontBaseline = 15;

if (usernameé= null)
int statusX= g. getFontMetrics(namef®nt).string\Wdth (usernamg
Dimensiondim = getSiz€) ;
g. setfont(namefnt);
g.dravString(username 2, fontBaseling;
g. setfont( statusent) ;
g.drawvString(°.(° + status + ©)°, statusX, fontBaseling;
else
g. setfont(namefont);
g.drawvString(® No.User ©,2,fontBaseling;

g.dravimageborder, 0,22, null);
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IgHandler .java

O©O~NOUThWNPE

10
11
12
13
14
15
16
17

packagejabber,

import java. util .*;

import nanoxmlx;

public class IgHandler extends ElementHandler

private ®nal static String ONLINEEMESSAGE=° presence status Online /status /
presence ©;

public IgHandle(JabberFramgui, JabberComneomm)
super(gui, comm);

public void handleElemerfKMLElementxml)
String type;
String id;

type = xml. getProperty°type®) ;
id = xml.getProperty°id®);

if (type. equalsignoreCageresult®) type. equalsignoreCageset))
if (id.equalsignoreCag&ogor?))
gui. println (°Logon_OK?);
/I gui.connecte(true);
/I gui. setttle ();
commsendONLINE_MESSAGE);
commsendcomm.FOSTER);
else if (id.equalslgnoreCageroster°))
XMLElementchild = (XMLElemenf§xml.getChildrei).elementAf0);
for (Enumeratiore = child .enumerateChildref) ; e.hasMoreElemen(; )
XMLElementcontact= (XMLElemenfe.netElement);
String nick = contact getProperty®namey,
String jid = contact getProperty°jid ) ;
gui.addContagnew Contactjid , nick));

else if (type. equalsignoreCageerror))
gui.setConnectedalse , °Logon.failed®);

else

gui. println (°Handleme: n°+ xml.toString() ) ;



C.2 PDA client 195

Jabber.java
import jabber.x;

public class Jabber

1
2
3
4
5 public static void main(String[] amgs)
6 new JabberFran{g;

7

8
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JabberComm.java

packagejabber,

import java.io .x;
import java.net.x;
import nanoxmlx;

public class JabberComnmplementsRunnable

©CoO~NOUDhWNPE

private ®nal static int PORT =5222;
10 private ®nal static String DEVICE = °pd&;

12 private JabberUseruser,

13 private JabberFram&ame

14 private Soclet soclet;

15 private InputStreamin;

16 private OutputStreanout;

17 private booleandoRead= true;

18 private ElementHandleigHandler,

19 private ElementHandlepresenceHandler
20 private ElementHandlemessageHandler

21

22 ®nal static String ROSTER=° ig.id= °roster °.type= °get °© °+
23 ° queryxmins= %abberiq: roster °/ °+
24 ° fig o

25 ®nal static String UNAVAILABLE =° presencetype= °unavailable °/ ¢
26 ®nal static String DISCONNECT=° /streamstream ©;

27

28 public JabberComitdabberFram&ame JabberUseuse)
29 this .frame = frame

30 this . user= user,

31 igHandler= new IgHandle(this .frame, this);
32 presenceHandler new PresenceHandlghis .frame, this);
33 messageHandler new MessageHandléhis.frame, this);
34

35

36 public void connecf String adr) throws Exception
37 try

38 soclet = new Soclet(adr, PORT);

39 in = soclet. getlnputStrean) ;

40 out = soclet.getOutputStreaf) ;

41 (new Threadthis)) . start() ;

42 sendgetConnectMessagmlD) ;

43 catch (Exceptione)

44 doRead- false;

45 throw e;

46

47

48

49 public void disconnecf)

50 senq UNAVAILABLE);

51 sendDISCONNECT);

52 try

53 Threadslee500);

54 catch ( InterruptedExceptionie)

55 doRead- false;

56

57

58 public void processMessa@8tring s)

59 Systemout. println (s);

60 int offset =0;
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int pos
XMLElementm;
if (s.charAt(1) =="'?") /I beagin document
offset = s.indexOf(* ', offset);
offset+=1,
if (offset +6 = s.length())
return;

String temp=s. substring( offset+1, offset+7);

if (tempequalg®stream))
offset = s.indexOf(* ', offset);
sendgetLogonMessadaserusernameuser.passvord)) ;
frame setConnectedrue , °Connectedto _sener?);
return;

while( offset  s.length())
try

m = new XMLElemen();

offset += m.parseStrings, offset);

String elementName m.getTagNamé);

if (elementNamequal$°iq®))
igHandler.handleElemeiin);
else if (elementNamequal¢’presencd)
presenceHandlenandleElemerin);
else if (elementNamequalsignoreCagenessady)
messageHandldrandleElemein);
else
frame println (m.toString() ) ;

catch(XMLParseExceptiormle)
frame println (xmle.getMessag@) ;
break;

public void send String s)
try
out. write(s.getBytey) ) ;
out. "ush();
catch (IOExceptionioe)
doRead- false;
frame println (°Disconnectey) ;

public void sendPresen¢&tring context , int shaw)
if (contet . equalg°hide?))
send® presenceype= °unavailable °/ °);
return;

StringBufer buf = new StringBufer () ;

buf.appen® presencerom= %+ usergetJid() + ° ° type= °available °

switch(shaw)

case Contact ONLINE:
buf.appengPonline®) ;
break

case Contact AWAY:
buf.appengPavay®);
break

case Contact DND:

shav ©);
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123 buf.appen@dnd’);

124 break;

125

126 buf.appen@® /shav °);

127 buf.appen® status °+ context + © /status °©);

128 buf.appen@® device °+DEVICE +° /device °);

129 buf.appeng® /presence °);

130 sendbuf. toString());

131

132

133 public void sendMessag8tring toUserJid, String text)

134 String msg=° messagad= °12 © to= %+ toUserJid+° °© °+
135 ° body °+text+° /body °+

136 ° /message®;

137 sendmsg);

138

139

140 private String getConnectMessaffgtring sener)

141 String temp= ° streamstreamto= %+ sener + © © %+

142 oxmins= %abber client ° 2+

143 oxminsstreans °http:// etherx. jabber.org/streams® ©;
144 return temg

145

146

147 private String getLogonMessag8tringusername String pwd)
148 String temp="° ig.type= °set ° id= °logon ©  query xmins= %abberiq:auth © °+
149 ° username °+ username-° /username®+

150 ° passwrd °+pwd+° /passwrd ©+

151 ° resource pda /resource /query [ig

152 return temg

153

154

155 public void run()

156 byte[] buf = newbyte[1000];

157 int bytesRead- 0;

158

159 while(doReagl

160 try

161 bytesRead: in.readbuf);

162 if (!doReadl

163 return;

164 if (bytesRead= 1)

165 frame setConnectedfalse , °Connectionclosedby . peef);
166 return;

167

168 processMessagmew String(buf) . substring(0, bytesRea)) ;
169 catch (IOExceptionioe)

170 frame setConnectedalse , °Connectionclose® + ioe.getMessage) ;
171 doRead- false;

172

173

174

175
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JabberFrame.java

packagejabber,

import java.awt .x;
import java.awt.event.x;
import java. util .x;

©CoO~NOUhWNPE

private MenuBarmenubay
10 private Menultemexit;

11 private Menultemconnect
12 private Menultemdisconnect
13 private Menultemsetup

15 private Menupresencge
16 private Menultemonling
17 private Menultembusy;
18 private Menultemaway;,
19 private MenultempresenceShg;
20 private MenultempresenceHide

22 private MenultempresenceCorué,

24 TextArea output;

25 ContactRnel contact@nel;
26 MessagenelsendRnet

27 Header@nel header

28 JabberComnecomm;

29 private Hashtable contacts

31 JabberUsemser = null ;
32 String sener = null ;
33 booleanconnected= false;

34

35 public JabberFram@

36 super(®Jabbef) ;

37 contacts= new Hashtabl¢) ;

38 initGUI () ;

39 shaw();

40

41 /I Closable window

42 addWindowListenenew WindowAdaptex)
43 public void windovClosingWindowvEvente)
44 if (connectedl

45 comm.disconne¢};

46 Systemexit (0);

47

48 );

49

50

51 private void initGUI ()

52 setSize(240,320);

53 setResizabléfalse);

54

55 menubar= new MenuBaf);

56 Menu®le = new Menu°File°);

57 connect= new Menulten{°Connecy);
58 connect addActionListenetthis) ;
59 ®le .addconnecj;

60 setup= new Menulten{®°Setup);

public class JabberFramextendsFrameimplementsActionListener
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61 setup addActionListenefthis);
62 ®le .add setup ;
63 ®le .addnew Menulterr(® °));
64 exit = new Menulten{®Exit°);
65 exit . addActionListenefthis);
66 ®le .add exit);
67 menubaadd ®le );
68
69 presence= new MenuPresenc®;
70 online = new Menulten{°Online?);
71 online. addActionListenefthis);
72 presenceadd online);
73 busy = new Menulten{°Do not.disturl®);
74 busy. addActionListene¢this);
75 presenceaddbusy);
76 away = new Menulterr®Awayr);
77 away.addActionListenetthis);
78 presenceaddaway);
79 presenceaddnew Menulten(® ©));
80 presenceCorte = new Menulten{(°Contet..°);
81 presenceadd presenceConte) ;
82 presenceCorté. addActionListene¢this ) ;
83 presenceaddnew Menulten(® ©°));
84 presenceSho = new Menultem{(°Shav presenc®;
85 presenceShwo.addActionListenefthis);
86 presenceHide= new Menulten{°Hide. presenc®;
87 presenceHideaddActionListenefthis );
88 presenceaddpresenceHide
89 menubamaddpresencg;
90
91 setMenuBafmenubay;
92
93 header= new Header@nel);
94 header setSize(100,30) ;
95 contact@nel = new ContactRne( this);
96 contactRnel. setSize(100,100);
97 sendRnel = new Message&nel(this);
98 output = new TextArea® , 4,1) ;
99 output. setEditablg false);
100 output.setBackgroun@olor.white) ;
101
102 setLayoutnew GridBagLayouf));
103 addComponenfsontact@ne);
104
105
106 private void addComponen(Banelpane)
107 removeAll();
108 setLayoutnew GridBagLayouf));
109 GridBagConstraintgyc = new GridBagConstraint§ ;
110 gc. ®ll = GridBagConstraint8BOTH,;
111 gc.gridx =0;
112 gc.gridy =0;
113 gc. gridwidth =1;
114 gc. gridheight = 1;
115 gc.weightx = 100;
116
117 if (panel== contact@nel)
118 gc.weighty = 1;
119 else
120 gc.weighty = 4;

121 addheader, go);
122
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152
153
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180
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184

gc.gridy =1;

gc. gridheight = 2;
gc.weighty = 10;
addpanel, gc);

gc.gridy =3;

gc. gridheight = 1;
gc.weighty = 0;

add output, gc);
doLayouf);

header invalidate () ;
header repaint() ;

public void println ( String s)
output.appends +° n9);

public void setConnectedooleanconnected String message
this .connected= connected
if (connectedl
header setStatug°Onlin€);
else
header setStatug®Of ine®);
printin (messagg

public void addContagiContactc)
contacts put(c. getJid() , ¢);
contact@nel.addContact);

public void clearContactg)
contacts clear() ;
contactRnel. clearContactg) ;

public void setPresendgString jid , int shav, String status, int device)
Contactc = ( Contac) contacts get( jid );
if (c==null)
return;
c. setPresendshav, status, device);
contact@nel. repaint() ; /x @todorepaint region onlyx/

public void nevMessagéString jid , String header, String body)
Contactc = ( Contac) contacts get(jid );
if (c = null)
if (sendRnel.isShaving() && c == sendRnel contact)
sendRnel.displayMessade.getNamé), headetbody);
else
c.addMessagbeader+ body);
contactRnel. repaint() ; /+ @todorepaint region onlyx/

public void setContacténel()
addComponenfsontact@nel);
contactRnel. invalidate () ;
contact@nel. repaint() ;



202

SIGN SourceCode

185
186
187
188
189
190
191
192
193
194
195
196
197
198
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239
240
241
242
243
244
245
246

public void setMessagefelContactc)
addComponenfsendRne);
sendRnel.doLayouf);
sendRnel. setContacfc);
/I sendRnel. invalidate () ;
/I sendRnel. repaint() ;

private booleanshavSetupDialog)

SetupDialogdlg = new SetupDialogthis) ;

dig.shaw();

if (dlg.okPressefl
String name= dlg.tflUsernamegetText () ;
headersetUsernan{@ame);
sener = dlg. tfSener . getText () ;
user = new JabberUségname dig.tfPassverd. getText () , name+ °@°+ sener) ;
header repaint() ;
return true;

return false;

public JabberUsegetUse()
return user,

public void connect)
clearContactg) ;
try
if (user== null)
if (! shavSetupDialog))
return;

println (°Connecting.®);

comm= new JabberComithis, user);
comm.connegsener);
catch(Exceptione)

output. setext (°Connectionfailed: n°+ e.getMessagdg);

public void actionPerforme@ActionEvent e)
Object source= e.getSourcg) ;
if (source== exit)
if (connecteyl
commdisconned);
Systemexit (0);
else if (source== connec}
connect) ;
else if (source== setup
shavSetupDialog);
else if (source== online)
user. presence= ContactONLINE;
if (comm!= null)
header setStatug°Online®) ;
commsendPresen{Online®, Contact ONLINE);

else if (source== away)
user. presence= ContactAWAY;
if (comm!= null)
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247 header setStatug®Away’);
248 comm.sendPresen@Away®, ContactAWAY);
249
250 else if (source== busy)
251 user.presence= ContactDND;
252 if (comm!= null)
253 header setStatug°Busy);
254 comm.sendPresen€Busy, ContactDND);
255
256 else if (source== presenceHide
257 presenceremove(presenceHide
258 presenceadd presenceSho);
259 commsendPresené¥ide’, 0);
260 else if (source== presenceSho)
261 presenceremove(presenceSho);
262 presenceaddpresenceHidg
263 commsendPresen¥®nline®, Contact ONLINE);
264 else if (source== presenceConte)
265 ContetDialog dlg = new ContetDialog(this);
266 dlg.shaw();
267 if (dlg.okPressejl
268 String context = dlg. tfContext . getText () ;
269 comm.sendPresen@entet, user.presencg;
270
271
272
273
274

275
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JabberUserjava

1 packagejabber,

2

3 public class JabberUser

4

5 String usernamg

6 String jid ;

7 String passwerd;

8 int presence= Contact ONLINE;
9

10 public JabberUsdIrString name String pwd, String jid )
11 this .username= name

12 this .passverd = pwd;

13 this . jid = jid;

14

15

16 public void setUsernamtring usernampg
17 this .username= usernamg

18

19

20 public void setRssvord( String pwd)
21 this .passverd = 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 usernamg
34

SIGN SourceCode



C.2 PDA client 205

MessageRnel.java

©CoO~NOUhWNPE

packagejabber,

import java.awt .x;
import java.awt.event.x;
import java. util .Enumeration

public class Message&nelextendsPanel implements ActionListener

JabberFram&ame
TextArea output,
TextArea write ;

Button send

Button cancel

Contact contact= null ;

public Message&nel(JabberFramparen)
frame= parent
initGui () ;

public void initGui ()
output = new TextArea® , 4,10, TextArea. SCROLLBARS VERTICAL ONLY);
output. setEditablg false);
output.setBackgroun@olor.white) ;
write = new TextArea® , 2,10, TextArea SCROLLBARS NONE);
write . requestbcus() ;
send= new Button°Send);
send addActionListenefthis);
cancel= new Button°Cancel);
cancel addActionListenetthis);

setLayou{new GridBagLayoup));
GridBagConstraintggc = new GridBagConstrainty ;
gc. ®ll = GridBagConstraint8BOTH,;

gc.gridx =0;

gc.gridy =0;

gc. gridwidth = 4;

gc. gridheight = 4;

gc.weightx = 100;

gc.weighty = 10;

add output, gc);

gc.gridy =4;

gc. gridwidth = 3;
gc. gridheight = 2;
gc.weightx = 100;
gc.weighty = 0;
add write , gc);

gc. ®ll = GridBagConstraint8OTH,;
I/l gc.anchor = GridBagConstaints. CENTER
gc.gridx =3;

gc.gridy =4;

gc. gridwidth =1;

gc. gridheight = 1;

gc.weightx = 0;

gc.weighty = 0;

addsend, gc);

gc.gridy =5;

addcancel, gc);
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public void setContacfContactc)
if (contact != c)
output. setext (%) ;
contact= c;

Enumeratiorenum= c.getUnreadMessag@s
while (enumhasMoreElemen(y
displayMessade.getNamé), ( String)enumnextElement)) ;

c.remareUnreadMessag@s

public void displayMessadeString author, String msg)
output. setforegroundColor. blue) ;
output.appendauthor + °: n°);
output. setforeground(Color. black) ;
output.appendmsg+° n°);

public void actionPerforme@ActionEvent e)

Object o = e.getSourcé) ;

if (0 ==seng
if (write.getText () . length() ==0)

return;

displayMessagérame getUse() . toString() , write. getText ());
frame.comm.sendMessa@m®ntactgetJid) , write.getText());
write . setText (%) ;
else if (o == cance)
frame setContacténel() ;
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PresenceHandlejava

1 packagejabber,
2
3 import nanoxmlx;
4 import java. util .Enumeration
5
6 public class PresenceHandlezxtends ElementHandler
7
8 public PresenceHandlgfabberFramgui, JabberComnecomm)
9 super(gui, comm);
10
11 public void handleElemefjKMLElementxml)
12 String tempg
13 String status = ;
14 String jid = null;
15 int device = Contact DESKTOP,
16 String type = null ;
17 int shav = Contact ONLINE;
18
19 jid = trimJid (xml.getProperty°from9);
20 type = xml. getProperty°type®) ;
21 if (type != null && typeequalsignoreCageunavailable®))
22 shav = Contact OFFLINE;
23 if (type != null && typeequalsignoreCageavailable®))
24 shav = Contact ONLINE;
25
26 for (Enumerationchildren = ( Enumeratiojxml.enumerateChildre; children.hasMoreElemen(s
)
27 XMLElementnode= (XMLElemenfchildrennextElement);
28 String tagName= nodegetlagNamé);
29 if (tagNameequal$® status®) )
30 status = nodegetContents) ;
31 if ( status.equalslignoreCageonline®))
32 shav = Contact ONLINE;
33 else if (tagNameequal¢g’shan©))
34 temp= node getContent§) ;
35 if (temp!= null)
36 if (tempequalsignoreCagednd’))
37 shav = Contact DND;
38 else if (tempequalsignoreCageavay®))
39 shav = Contact AWAY;
40 else if (tempequalsignoreCagexe’))
41 shav = Contact XA,
42 else if (tempequalsignoreCageonline®))
43 shav = Contact ONLINE;
44
45 else if (tagNameequal¢°device®))
46 temp= nodegetContent$) ;
47 if (temp!= null)
48 if (tempequalg®mobile?))
49 device = Contact MOBILE;
50 else if (tempequalg°pd&))
51 device = ContactPPDA;
52 else if (tempequalg°desktop))
53 device = Contact DESKTOP,
54
55
56
57
58 gui. setPresendgid , shav, status, device);
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SetupDialogjava

1
2
3
4
5
6
7
8

©

10
11
12
13
14

packagejabber,

import java.awt .x;
import java.awt.event.x;

public class SetupDialogextendsDialog implements ActionListener
public ®nal static String SER/ER = °hauk02idi.ntnunc®;

TextField tfUsername= new TextField(10);

Label I[Username= new Label°Username);

TextField tfPassvord = new TextField(10);

Label labelRassvord = new Label°Passvord:°);
CheckboxstorePwd= new Checkbox°Store passverd®, false) ;
TextField tfSener = new TextField(SER/ER, 10);

Label labelSerer = newLabel(°Sener:°);

Button cancel= new Button°Cancel);

Button ok = new Button(°OK®);

booleanokPressed false;

public SetupDialogJabberFramé&ame
super(frame, °Setup, true);
/I setSizd Toolkit . getDefaultBolkit () . getSceenSizd));
setSize(240,320);

ok.addActionListene¢this);
ok. setSizg cancel getSizqg) ) ;
cancel addActionListenefthis);

addWindowListenenew WindowvAdaptex)
public void windowClosingWindowvEvente)
disposH) ;

)i
initGui () ;

private void initGui ()
Panel p = newPanel);
p.setLayoutnew GridBagLayouf));
GridBagConstraintggc = new GridBagConstraint§ ;
gc. ®ll = GridBagConstraintHORIZONTAL;
gc. gridheight = 1;
gc. gridwidth =1;
gc.weightx = 100;
gc.weighty =0;
gc.gridx =0;
gc.gridy =0;
gc.anchor= GridBagConstraintEAST;
p.addlUsernamegc);

gc.gridx =1;

gc.gridy =0;

gc. gridwidth = 2;

gc.anchor= GridBagConstraintSVEST;
p.addtfUsername gc);

gc.gridx =0;
gc.gridy =1;
gc. gridwidth =1;
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111
112

gc.anchor= GridBagConstraintsEAST,
p.addlabelRssvord, gc);

gc.gridx =1;

gc.gridy =1;

gc. gridwidth = 2;

gc.anchor= GridBagConstraintSVEST,
p.addtfPassverd, gc);

gc.gridx =1;
gc.gridy =2;
gc. gridwidth =1;

gc.anchor= GridBagConstraint<CENTER,;

p.addstorePwd gc);

gc. gridwidth =1;

gc.gridx =0;

gc.gridy =3;

gc.anchor= GridBagConstraintEAST,
p.add labelSerer , gc);

gc.gridx =1;

gc.gridy =3;

gc. gridwidth = 2;

gc.anchor= GridBagConstraintSVEST,
p.add tfSener , gc);

gc. ®ll = GridBagConstraintdNONE;
gc.gridx =0;

gc.gridy =4;

gc. gridwidth =1;

gc.anchor= GridBagConstraintEAST,
p.addok, gc);

gc.gridx =1;

gc.gridy =4;

gc.anchor= GridBagConstraintSVEST,
p.add cancel, gc);

addp, BorderLayoutNORTH);

public void actionPerforme(@ActionEvent €)

Object 0 = e.getSourcé) ;
if (0 == cance)
dispose) ;
else if (0 == ok)
okPressed- true;
disposd) ;
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MessageHandlejava

1 packagejabber,

2

3 import nanoxmlx;

4 import java. util .Enumeration

5

6 public class MessageHandlezxtendsElementHandler
7

8 public MessageHandlérabberFramgui, JabberComneomm)
9 super(gui, comm);

10

11

12 public void handleElemerfKMLElementxml)

13 String jid = trimJid (xml.getProperty{°rom9);

14 String id = xml.getProperty°id®);

15 String subject = ;

16 String body = ;

17

18 for (Enumeratiore = xml.enumerateChildref) ; e.hasMoreElemeng; )
19 XMLElementchild = (XMLElemenfe.nextElement);
20 String tagName= child.getTagNamé);

21 if (tagNameequal$°subjecP))
22 subject = child . getContent$) ;
23 else if (tagNamezqual$’body?))
24 body= child.getContent$) ;
25
26
27 gui.nevMessag§id, subject, body);
28
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ConnectDialogjava

O©CoO~NOUODWNPE

package jabberclient;

import javax.swing.x;
import java.awt.x;
import java.awt.event.x;

public class ConnectDialogextends JDialog implements ActionListener

public ConnectDialog)

public ®nal static String SER/ER =°hauk02idi.ntnuno®,

TextField tftUsername= new TextField(10);
Label I[Username= new Labe(®Username);
TextField tfPassvord = new TextField(10);
Label labelRassvord = new Label°Passvord:©);

CheckboxstorePwd= new Checkbox°Store passverd®, false) ;

TextField tfSener = new TextField(SER/ER, 10);
Label labelSerer = new Label(°Sener:°);

Button cancel= new Button®Cancef);

Button ok = new Button°OK?);
booleanokPressed false;

public ConnectDialo@JabberFramé&rame
super(frame, °Connect, true);
I setSizd Toolkit . getDefaultBolkit () . getSceenSizd));
setSize(240,240);

ok.addActionListene¢this);
ok. setSizg cancel getSizqg) ) ;
cancel addActionListenetthis);

addWindowListenenew WindowAdaptex)
public void windovClosingWindowvEvente)
dispose) ;

)
initGui () ;

private void initGui ()
JRanel p = newJRanel) ;
p.setLayou{new GridBagLayouf));
GridBagConstraintggc = new GridBagConstraint§ ;
gc. ®ll = GridBagConstraintHHORIZONTAL ;
gc. gridheight = 1;
gc. gridwidth =1;
gc.weightx = 100;
gc.weighty = 0;
gc.gridx =0;
gc.gridy =0;
gc.anchor= GridBagConstraintEAST,
p.addlUsernamegc);

gc.gridx =1;
gc.gridy =0;
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107
108
109
110
111
112
113
114
115
116

gc. gridwidth = 2;
gc.anchor= GridBagConstraintSVEST;
p.addtfUsername gc);

gc.gridx =0;

gc.gridy =1;

gc. gridwidth =1;

gc.anchor= GridBagConstraintEEAST,
p.addlabelRssvord, gc);

gc.gridx =1;

gc.gridy =1;

gc. gridwidth = 2;

gc.anchor= GridBagConstraintSVEST;
p.addtfPassverd, gc);

gc.gridx =1;

gc.gridy =2;

gc. gridwidth =1;

gc.anchor= GridBagConstraint<CENTER
p.addstorePwd gc);

gc. gridwidth =1;

gc.gridx =0;

gc.gridy =3;

gc.anchor= GridBagConstraintEEAST,
p.add labelSerer , gc);

gc.gridx =1;

gc.gridy =3;

gc. gridwidth = 2;

gc.anchor= GridBagConstraintSVEST;
p.add tfSener , gc);

gc. ®ll = GridBagConstraintdNONE;
gc.gridx =0;

gc.gridy =4;

gc. gridwidth =1;

gc.anchor= GridBagConstraintEAST;
p.addok, gc);

gc.gridx =1;

gc.gridy =4;

gc.anchor= GridBagConstraintSVEST;
p.addcancel, gc);

getContentBne() .addp, BorderLayoutNORTH);

public void actionPerforme¢ActionEvent e)

Object 0 = e.getSourcg) ;
if (0 == cance)
disposH) ;
else if (0 == ok)
okPressed- true;
disposH) ;
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int
int
int

int
int
int
int
int

MOBILE =0;
DESKTOP=1,
PDA =2;

ONLINE =0;
OFFLINE=1;
DND =2;
AWAY =3;
XA =4;

private String status = °Ofine?;

public Contact String jid , String namg

unreadMessagesnew Vector) ;

public void setPresenddnt shaw, String status, int

public void addMessag&tring msg
int end= unreadMessagesze() ;

unreadMessagessertElementAtmsg end;

public EnumeratiorgetUnreadMessag@s
return unreadMessagedements);

public void remoreUnreadMessag@s
unreadMessagaemoveAllElementg);

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

9 public ®nal static

10 public ®nal static

11

12 public ®nal static

13 public ®nal static

14 public ®nal static

15 public ®nal static

16 public ®nal static

17

18 private String usernamp
19 private String jid ;

20

21 int device;

22 int shaw;

23 Vector unreadMessages
24

25

26 this .username= name
27 this . jid = jid;

28 shav = OFFLINE;

29 device = DESKTOP,
30

31

32

33

34 this .shav = shaw;
35 this . status = status,
36 this . device = device;
37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52 public String getNamé¢)
53 return usernamg

54

55

56 public String getJid()
57 return jid ;

58

59

60 public int getShaev()
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return shaw;

public int getDeice()
return device;

public String getStatuy)
return status;

public String toString()
return username
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ContactDialogjava

©CoO~NOUhWNPE

package jabberclient;

import javax.swing.x;

import java.awt.x;

import javax.swing.border.x;
import java. util . Vector,
import java. util .Enumeration
import java.awt.event.x;

public class ContactDialogextends JDialog
/I Gui
GridBagLayougridBagLayoutl= new GridBagLayouf);
JButton buttonOk= new JButtor() ;
JButton buttonCancel= new JButton() ;
TitledBorder titledBorder1;
JTabbed@nejTabbedBnel= new JTabbedBnd);
JPRanel panelMobile= new JPanel) ;
GridBagLayougridBaglLayout2= new GridBagLayouf);
JList listAllMobile = new JList();
JList listSelectedMobile = new JList() ;
DefaultListModel ImAllMobile = new DefaultListModel) ;
DefaultListModel ImSelectedMobile= new DefaultListModel) ;
TitledBorder titledBorder2;
TitledBorder titledBorder3;
JButton buttonAddMobile= new JButtor();
JButton buttonRemeeMobile = new JButtor();
JList listSelectedPda= new JList() ;
JList listAllPda = new JList();
DefaultListModel ImAllPda = new DefaultListModel) ;
DefaultListModel ImSelectedPda new DefaultListModel) ;
JButton buttonAddPda= new JButtor();
JRanel panelPA = new JRanel);
GridBagLayougridBagLayout3= new GridBagLayouf);
JButton buttonRemeePda= new JButtor();

/I Membervariables
JabberFram&ame

Vector contacts= new Vecton) ;
booleanokPressed- false;

public ContactDialogJabberFramé&ame
this .frame = frame

try
jbinit ();

catch(Exceptione)
e. printStackTace() ;

Enumeratiorenum= framecontactsHastelementg) ;
while (enumhasMoreElement})
Object 0 = enumnextElement);
ImAllMobile .addElemer{b);
ImAllIPda.addElemer{b);

public ContactDialod)

try
jbinit ();
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61 catch(Exceptione)
62 e. printStackTace() ;
63
64
65
66 private void jblnit () throws Exception
67 tittedBorderl = new TitledBorde BorderFactory. createEtchedBordé€olor. white, new Color
(178,178,178)) ,°Contacts);
68 tittedBorder2 = new TitledBorde BorderFactory. createEtchedBordé€olor. white, new Color
(178,178,178)) ,°Selected);
69 tittedBorder3 = new TitledBorderBorderFactory. createEtchedBordé€olor. white,new Color
(178,178,178)) ,°Available?);
70 this .getContent&ne() . setLayoufgridBagLayout};
71 buttonOk setext (°OK9);
72 buttonOk addActionListenefnew java.awt. event. ActionListener()
73 public void actionPerforme@ActionEvent €)
74 buttonOk actionPerforme(k) ;
75
76 );
77 buttonCancel setext (°Cancel) ;
78 buttonCanceladdActionListenefnew java.awt. event. ActionListener()
79 public void actionPerforme(@ActionEvent €)
80 buttonCancehctionPerformede) ;
81
82 );
83 panelMobilesetLayoufgridBagLayout;
84 listSelectedMobile setBorde( titledBorder2) ;
85 listSelectedMobile setMode{lmSelectedMobilg;
86 listAllMobile . setBordef titledBorder3);
87 listAllMobile .setMode{lmAllMobile);
88 buttonAddMobilesetText (° 9);
89 buttonAddMobileaddActionListengmnew java.awt. event. ActionListener()
90 public void actionPerforme(@ActionEvent €)
91 buttonAddMobileactionPerforme(®);
92
93 );
94 buttonRemeeMobile.set®ext(® 2;
95 buttonRemeeMobile.addActionListendnew java.awt. event. ActionListener()
96 public void actionPerforme@ActionEvent e)
97 buttonRemeeMobile actionPerformeft);
98
99 );
100 listSelectedPdasetBorde( titledBorder2);
101 listSelectedPdasetMode{lmSelectedPda
102 listAllPda . setBorde( titledBorder3);
103 listAllPda .setMode{lmAllPda);
104 buttonAddPdasetText (° o;
105 buttonAddPdaaddActionListenefnew java.awt. event. ActionListener()
106 public void actionPerforme(@ActionEvent €)
107 buttonAddPdaactionPerforme(®) ;
108
109 );
110 panelPA.setLayoufgridBagLayout$;
111 buttonRemweePdasetText(° 9);
112 buttonRemeePdaaddActionListengnew java.awt. event. ActionListener()
113 public void actionPerforme(@ActionEvent €)
114 buttonRemeePdaactionPerformege);
115
116 );
117 this . getContent&ne() .addbuttonOk, new GridBagConstraints

0,4,1,1,0.0,0.0
118 ,GridBagConstraintEEAST, GridBagConstraint8lONE, new Insets (0, 50,0,0) ,0,0) );
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119

120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179

this .getContent&ne() .add buttonCance) new GridBagConstraints
(2,4,1,1,0.0,0.0

, GridBagConstraint€EEAST, GridBagConstraintslONE, new Insets(0, 0,0,50) ,0,0) );
this .getContent®ne() .addjTabbedBnel, new GridBagConstraints (0,0, 3,3,1.0,1.0

,GridBagConstraint<CENTER GridBagConstraint8 OTH, new Insets(0,0,0,0) ,0,0) );
jTabbedBneladdpanelMobile °Mobile phoné);
panelMobileadd listAllMobile , new GridBagConstraints (0,0, 2,4,1.0,1.0

, GridBagConstraint<CENTER GridBagConstraint8 OTH, new Insets(0, 0,0, 0) , 0,0) );
panelMobileadd listSelectedMobile, new GridBagConstraints (3,0, 2,4,1.0,1.0

, GridBagConstraint<CENTER GridBagConstraint8 OTH, new Insets(0, 0,0, 0) , 0,0) );
panelMobileaddbuttonAddMobile new GridBagConstraints (2,0, 1, 1,0.0,0.0

, GridBagConstraintsSOUTH, GridBagConstraintBOTH, new Insets(0, 0,0,0) ,0,0) );
panelMobileaddbuttonRemueMobile, new GridBagConstraints (2, 3,1, 1,0.0,0.0

, GridBagConstraintdNORTH, GridBagConstraintSlIONE, new Insets(0, 0,0,0) ,0,0) );
jTabbedBneladdpanelP, °PDA°);
panelPA.add listAllPda, new GridBagConstraints (0,0, 2,4,1.0,1.0

, GridBagConstraint<CENTER GridBagConstraint8 OTH, new Insets(0, 0,0, 0) , 0,0) );
panelPA.add listSelectedPda new GridBagConstraints (3,0, 2,4,1.0,1.0

,GridBagConstraint<CENTER GridBagConstraint8 OTH, new Insets(0,0,0,0) ,0,0) );
panelPA.addbuttonAddPdanew GridBagConstraints (2, 2, 1, 1,0.0,0.0

, GridBagConstraintsSOUTH, GridBagConstraintBOTH, new Insets(0, 0,0,0) , 0,0) );
panelPA.addbuttonRemeePda new GridBagConstraints(2, 3, 1, 1, 0.0,0.0

, GridBagConstraintdNORTH, GridBagConstraintSlONE, new Insets(0, 0,0,0) ,0,0) );

void buttonAddMobileactionPerforme@ctionEvente)
Object item = listAllMobile . getSelecteddue () ;
if (item == null)
return;
ImAlIMobile .remareElemenitem);
ImSelectedMobileaddElemer{item);

void buttonRemeeMobile actionPerforme@ctionEvente)
Object item = listSelectedMobile getSelecteddue() ;
if (item == null)
return;
ImAlIMobile .addElemer(item);
ImSelectedMobileemoreElemenitem);

void buttonAddPdaactionPerforme@ctionEvente)
Object item = listAllPda . getSelecteddue () ;
if (item == null)
return;
ImSelectedPdaddElemeriitem);
ImAllIPdaremoreElemenfitem);

void buttonRemweePdaactionPerforme@ctionEvente)
Object item = listSelectedPda getSelecteddue() ;
if (item == null)
return;
ImAllPda.addElemer{item);
ImSelectedPdaemoreElementitem);

void buttonOkactionPerforme@ActionEvent e)
okPressed- true;
disposH) ;
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180 void buttonCancehctionPerforme@ActionEvent e)
181 disposH) ;

182

183
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ElementHandlerjava

O©O~NOUThWNPE

package jabberclient;
import nanoxmlx;
public abstract class ElementHandler

protected JabberFramgui;
protected JabberComnecomm;

public ElementHandlgdabberFramgui, JabberComnecomm)
this .gui = gui;
this .comm= comm;

public abstract void handleElemefXMLElementxml);

public static String trimJid (String jid )
int endinde = jid .indexOf(' /' );
if (endinde 0)
return jid . substring(0, endinde);
else
return jid ;
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IgHandler .java

package jabberclient;

import java. util . Vector,
import java. util .Enumeration
import nanoxmlx;

public class IgHandler extends ElementHandler

©CoO~NOUhWNPE

private ®nal static String onlineMessage © presence status Online /status /presence®

10 private ®nal static String CONTACT. LIST_NAMESPACE =° %abberext:ig:rostercon®g°°,
11 private ®nal static String PREFERENCESNAMESPACE =° %abberext:iq:preferences,

13 public IgHandle(JabberFramgui, JabberComncomm)

14 super(gui, comm);

15

16

17 public void handleElemeifKMLElementxml)

18 String type;

19 String id;

20

21 type = xml. getProperty°type®) ;

22 id = xml.getProperty°id®);

23

24 if (type. equalsignoreCageresult®) type. equalsignoreCageset’))
25 if (id . equalsignoreCagelogor?))

26 gui. println (°LogonOK?);

27 gui.connectegtrue);

28 gui. setTtle ();

29 commsendonlineMessagde

30 commsendRost€j;

31 else if (id . equalsignoreCageroster°))

32 XMLElementchild = (XMLElemenfxml.getChildreif).elementAf0);
33 for (Enumeratiore = child .enumerateChildref) ; e.hasMoreElementy; )
34 XMLElementcontact= (XMLElemenfe.netElement);

35 String nick = contact getPropertf°namey;

36 String jid = contact getProperty°jid ) ;

37 gui.addContagnew Contactjid , nick));

38

39

40

41 else if (type. equalsignoreCageerror®))

42 gui. println (°Logon.failecP);

43 else

44 gui. println (°Handleme: n°+ xml.toString() ) ;

45

46

47

48 public static String getContactListMs¢EnumeratiormobileContacts EnumeratiorpdaContacts
49 StringBufer buf = new StringBufer () ;

50

51 buf.appen® iq.type= %set© ©);

52 buf.appen@® queryxmins=°+ CONTACT LIST NAMESPACE+° ©°);
53

54 buf.appen¢® mobile ©°);

55 while (mobileContactshasMoreElemen(y)

56 String jid = (( Contac)mobileContactsnextElement)) . getJid() ;
57 buf.appeng® itemjid= %+ jid +°© ° [ ©);

58

59 buf.append® /mobile ©°);
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113

buf.appen¢® pda ©);

while(pdaContactshasMoreElemen(y)
String jid = (( Contac)pdaContactsextElement)). getJid() ;
buf.appeng® itemjid= %+ jid +°© ° [ °);

buf.appen¢® /pda ©°);
buf.appen¢® /query °);

buf.appen@ /ig °);
return buf. toString() ;

public static String getPreferencesMessdgBreferencesintaate pref)

StringBufer buf = new StringBufer () ;

buf.appen® iq.type= %set° 9);
buf.appen¢® queryxmins=°+ PREFERENCENAMESPACE +° ©);

buf.appeng® mobile °©);
if (pref.getMobileBlock))
buf.appen® block/ °);
String size = pref.getMobileMaxSiz§);
if (size != null)
buf.appen@® sizemax= ©9);
buf.appendsize);
buf.appen °/ °);

buf.appeng® /mobile °);

buf.appen@® pda ©°);
if (pref.getPdaBlock)
buf.appen® block/ °);
size = pref.getPdaMaxSizg;
if (size != null)
buf.appen® sizemax= ©);
buf.appendsize) ;
buf.appen °/ °);

buf.appen@® /pda ©°);

if (pref.getDesktopBlocl)
buf.appen® desktop ©);
buf.appen® block/ °©);
buf.appeng® /desktop ©);
else
buf.appen® desktop ©);

buf.appen® /query ©°);
buf.appen¢® /iq °);
return buf. toString() ;
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JabberClient.java

1 package jabberclient;
2
3 import javax.swingUIManager
4
5 public class JabberClient
6
7 public JabberClient)
8
9
10 public static void main(String[] amgs)
11 try
12 UlManagersetLookAndFegUIManagergetSystemLookAndFeelClassNaf))e
13
14 catch(Exceptione)
15 e. printStackTace() ;
16
17 JabberFram&ame = new JabberFran@;
18 frame set\isible (true);
19
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JabberComm.java

package jabberclient;

import java.net.x;
import java.io .x;
import nanoxmlx;
import tools.NonBlockinglnputStream

public class JabberComnmplementsRunnable

©CoO~NOUhWNPE

10 /I Soket variables

11 int senerPort =5222;
12 String senerAddress
13 Soclet soclet;

14 OutputStreanout;

15 InputStreamin;;

16 booleanread = true;
17

18 /I Membervariables

19 JabberFramgui;
20 JabberUseluser,

22 /I Elementhandles

23 ElementHandleigHandler,

24 ElementHandlemessageHandlger
25 ElementHandlepresenceHandler

27 /I XML strings
28 String connectString= ° streamstreamto= °hauk02idi.ntnu.no ° 2+

29 oxmins= %abber client ° 2+

30 oxminsstreans °http:// etherx. jabber.org/streams® ©;
31

32 String rosterString = © igJdd= °roster ° type= °get ° °+
33 ° queryxmins= %abberiq: roster °/ °+
34 ° Jig 9

35

36 public JabberComifdabberFramgui, JabberUseuser) throws Exception
37 this .gui = gui;

38 this . user = user,

39 igHandler = new IgHandlefgui, this);

40 messageHandler new MessageHandlégui, this);

41 presenceHandler new PresenceHandl@ui, this);

42 /I createRrser();

43

44

45 public void connect String adr) thr ows Exception

46 try

47 soclet = new Soclet(adr, senerPort);

48 out = soclet.getOutputStrearf);

49 in = soclet. getlnputStrear() ;

50 (new Threadthis)). start();

51 sendgetConnectMessagmlD);

52 catch (Exceptione)

53 read = false;

54 throw e;

55

56

57

58 public void disconnect)

59 send® presenceype= °unavailable °/ ©);

60 send® /streamstream ©);
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61 gui. clearContactg) ;

62 gui.connecte(false) ;

63

64

65 public void sendPresen¢&tring context , int shaw)
66 if (context . equalg®hide®))

67 send® presenceype= °unavailable °/ °);

68 return;

69

70 StringBufer buf = new StringBufer () ;

71 buf.appen@® presencefrom= %+ usergetJid() + ° ° type= ®available ° shav ©);
72 switch(shaw)

73 case Contact ONLINE:

74 buf.appen¢Ponline®) ;

75 break;

76 case Contact XA:

77 buf.appenPx);

78 break;

79 case Contact AWAY:

80 buf . appen@Pawvay?);

81 break;

82 case Contact DND:

83 buf.appengtdndP);

84 break;

85

86 buf.appen@® /shav °);

87 buf.appen® status °+ context + © /status °);
88 buf.appeng® /presence °);

89 sendbuf. toString());

90 /

91

92 public void sendMessa@8tring toUserJid, String msg)
93 String xml =° messagdad= °12 ° fo= °°+toUserJid+° ° °+
94 ° body °+msg+° /body °+
95 ° /message®;

96 sendxml);

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.readbuf , 0, available);
109 String temp= new String(buf);
110 /I Systemout. printin (” " + tempsubstring0, bytesReap) ;
111 processMessaffemp substring(0, bytesRea}) ;
112 else
113 try
114 Threadsleep(200);
115 catch ( InterruptedExceptionie)
116
117
118 catch(IOExceptionioe)
119 gui. println (°Error reading) ;
120 read= false;
121

122
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123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183
184

private void processMessa@8tring s)

int offset =0;

int pos

XMLElementm;

Systemout. println (° L+s);

if (s.charAt(1) =="'?') /I begin document
offset = s.indexOf(* ', offset);
offset+=1,
if (offset +6 = s.length())

return;

String temp= s. substring( offset+1, offset+7);
if (tempequalg°streand))
offset += s.indexOf(" ', offset);
sendLogof);
gui.connecte(itrue) ;
return;

while( offset  s.length())
try

m = new XMLElemen(();

offset += m.parseStrings, offset);

String elementName m.getTagName);

if (elementNamequal$°iq®))
igHandler.handleElemeiin);
else if (elementNamequal¢’presencd)
presenceHandlenandleElemerin);
else if (elementNamequalsignoreCagenessady)
messageHandldrandleElemeiin);

catch(XMLParseExceptiormle)
gui. println (xmle.getMessagd@) ;
break;

public void send String s)
try
out. write(s.getBytey) ) ;
out. "ush();
Systemout. printin (° O+9);
catch (IOExceptionioe)

gui. println (°Error.sending n° + ioe.getMessag@) ;
ioe. printStackTace(Systemerr) ;

private String getConnectMessaffgtring sener)
String temp= ° streamstreamto= %+ sener + © ° %+
%mins= %abber client ° 2+
oxminsstreans °http :// etherx. jabber. org/ streams®
return tempg

private String getLogonMessadg
return © igtype= °set © id= °logon © °+
° queryxmins= %abberiq:auth © °+
© username ° + usertoString() + © /username®+
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185 ° passwrd °+user.passard+° /password °+
186 ° resource test /resource °+
187 ° /query °+

188 ° Jig 9

189

190

191 public void sendLogof)

192 sendgetLogonMessadp;

193

194

195 public void sendRoste()

196 send rosterString);

197

198
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JabberFrame.java

package jabberclient;

import java.awt.event.x;
import java.awt.x;

import javax.swing.x;

import javax.swing tree .x;
import javax.swing.border.x;
import javax.swing event.x;
import java. util .Enumeration
10 import java. util .Hashtable

©CoO~NOUhWNPE

12 import nanoxmlx;
13 import java.awt.Font;

15 public class JabberFramextendsJFramemplementsActionListener, TreeSelectionListener

17 /I GUI elements

18 JPRanel contentRne;

19 JTextArea output,

20 JSplitRane splitPane;

21 JTree tree;

22 DefaultTreeModeltreeMode]

23 DefaultMutable TeeNoderootNode

25 /I Menues

26 JMenuBamenuBar= new JMenuBa();

27 JMenumenuFile= new JMenuy);

28 JMenultemmenuFileConnect new JMenulten°Connec, 'c');

29 JMenultemmenuFileDisconnect new JMenulten{®Disconnect, 'd" );
30 JMenultemmenuFilePreferencesnew JMenultenf®Preferencés 'p' ) ;
31 JMenultemmenuFileExit= new JMenultenf®Exit°, 'e' ) ;

33 JMenumenuPresence new JMenu()

34 JMenultemmenuPresenceOnlirenew JMenulten{°Onlin€, 'o");

35 JMenultemmenuPresenceDrdnew JMenulten{®Do _not.disturl?, 'b");
36 JMenultemmenuPresencefay = new JMenultenf?Away?, ‘a');

37 JMenultemmenuPresenceXA new JMenultenf’Extendedaway?, 'x') ;
38 JMenultemmenuPresenceHidenew JMenulten{°Hide presenc®;

39 JMenultemmenuPresenceShko= new JMenultenf°Shav presenc®;

41 JMenumenuContacts new JMeny°Contact®);

42 JMenultemmenuContactsAdd new JMenultenf°’Add._contac?);

43 JMenultemmenuContactsReme = new JMenultenf’Remae.contact);
44 JMenultemmenuContactsAdm new JMenulten®Edit_contactlists);

46 /I Popupmenu
47 JMenultempopupSend new JMenulten{’'Sendmessad®;
48 JMenultempopupRemee = new JMenulteng);

50 /I Membervariables

51 JabberComncomm;

52 HashtablecontactsHashs new Hashtabl¢) ;

53 HashtablecontactVihdovHash= new Hashtabl¢);
54 JabberUseluser;

55 Contact selectedContact null ;

56 String senerAddress

57 String contet;

59 public JabberFramg
60 super(®Jabbe?) ;
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61 try

62 jbinit ();

63 catch (Exceptione)

64

65 addWindowListenenew WindowvAdaptex)

66 public void windonClosingWindowvEvente)

67 Systemexit (0);

68 )

69

70 Imagelconicon = new Imagelcoif®bulb online. gif°) ;

71

72 setlconlmagéicon.getimagg)) ;

73 setSizg250,350)

74

75

76 private void jbinit () throws Exception

77 Border etched= Borderfactory. createEtchedBordéy;

78 Border border = BorderFactory. createTtledBorder (etched °Outpuf);
79 JScrollRne scrollOutput;

80 JScrollRine scrollTree;

81

82 /I Outputarea

83 output = new JTextAred);

84 output.setLineWraftrue);

85 output. setBorde(border) ;

86 scrollOutput = new JScrollRneoutput) ;

87 scrollOutput. set\erticalScrollBarPlicy (JScrollRine.VERTICAL _SCROLLBAR_ALWAYS);
88

89 /I Tree area

90 rootNode= new DefaultMutableTeeNodg°Contact®);

91 treeModel= new DefaultTreeMode{rootNodg);

92 treeModelsetAsksAllavsChildrer(true) ;

93 tree = newJTredtreeMode);

94 tree. putClientProperty®JTree. lineStyle®, °Angled);

95 tree. addTreeSelectionListendthis) ;

96 tree. setCellRenderginew TreeRender€y);

97 ToolTipManagersharedInstand@ .registerComponeitree) ;
98 scrollTree = new JScrollRneg tree);

99
100 MouseListeneml| = new MouseAdapte()
101 public void mousePressédlouseEente)
102 TreeRuth path = tree. getRathForLocation(e.getX() , e.getY());
103 if (path== null)
104 return;
105 DefaultMutableTeeNodeselectedNode: ( DefaultMutableTeeNodgpathgetLastRthComponert}
106 if (selectedNode= rootNodg
107 return;
108 Contactc = ( Contac)selectedNodsgetUserObjed) ;
109 selectedContact c;
110 shavPopupMen(, e);
111 ;
112 tree.addMouseListenéml);
113
114 splitPane = new JSplitRang( JSplitRane. VERTICAL _SPLIT, scrollTreg scrollOutpu) ;
115 splitPane. setDviderLocation(200);
116
117 content@ne = ( JRanel)getContent&ne() ;
118 content@ne.add splitPane) ;
119
120 /I Menus

121 setJMenuBgmenuBay;
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122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181
182
183

menuFilesetText (°File®);
menuFilesetMnemoni€f');
menuFileConnecddActionListenefthis);
menuFileaddmenuFileConnegt
menuFileDisconnecaddActionListene¢this);
menuFileDisconnecietEnable(false);
menuFileaddmenuFileDisconnegt
menuFilePreferenceaddActionListene¢this) ;
menuFileadd menuFilePreferencgs
menuFileaddSeparatd) ;
menuFileExitaddActionListenefthis);
menuFileaddmenuFileExij;
menuBaraddmenuFilg;

menuPresenceetText (°Presencd ;
menuPresencgetMnemoni¢p’);
menuPresenceOnliredldActionListeng(this ) ;
menuPresencaddmenuPresenceOnlijie
menuPresenceDratldActionListend(this) ;
menuPresencaddmenuPresenceDid
menuPresenceyay.addActionListendthis);
menuPresencaddmenuPresenceyay);
menuPresenceXAddActionListendthis);
menuPresencaddmenuPresenceXA
menuPresencaddnew JSeparatd(j) ) ;
menuPresenceShaaddActionListendthis);
menuPresenceHidedActionListendthis ) ;
menuPresencaddmenuPresenceHijte
menuBaraddmenuPresenge

menuContactsetMnemoni¢c') ;
menuContactsAddddActionListendthis) ;
menuContactaddmenuContactsAdd
menuContactsReme.addActionListendthis);
menuContactaddmenuContactsRenie);
menuContactaddSeparatd) ;
menuContactsAdraddActionListeng(this);
menuContactaddmenuContactsAdin
menuBaraddmenuContac)s

/I Popupmenu
popupSengddActionListengthis ) ;
popupRemee.addActionListendthis);

public void nevMessagéString jid , String subject, String body)
Contactc = ( Contac) contactsHaslget( jid ) ;
if (c == null)
return; // Do something!
MessageFramigame= shavMessageDialo@);
framedisplayMessadge.getNamég), body);

public void setPresendgString jid , int shav, String status, int
Contact contact = ( Contac) contactsHashget( jid ) ;
if (contact != null)
contact setPresendshav, status, device);

treeModelnodeChangedootNod§;

device)
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184 public void addContadiContact contacf)

185 contactsHasput( contact getJid() , contacd;

186 DefaultMutableTeeNodenode= new DefaultMutableTeeNodécontact false);
187 treeModel insertNodelntgnode, rootNode rootNodegetChildCoun) );
188

189

190 public void remaseContactString name

191

192

193

194 public void clearContactg)

195 rootNoderemaoveAllChildren() ;

196 treeModelreload() ;

197

198

199

200

201 public void print(char c)

202 output.append(new Charactefc)) . toString() ) ;

203

204

205 public void print( String s)

206 output.appends);

207

208

209 public void println ( String s)

210 output.appends + ° n°);

211

212

213 public void setTtle ()

214 setTitle (°Jabber. .°+ user. getJid());

215

216

217 private booleanshavConnectDialo@)

218 ConnectDialogllg = new ConnectDialoghis) ;

219 dig.shaw();

220 if (dlg.okPressefl

221 String userName= dlg.tfUsernamegetText () ;

222 senerAddress= dlg. tfSener . getText () ;

223 user = new JabberUsduserNamedlg. tfPassvord. getText () , userNamer °@°+ senerAddresy
224 return true;

225

226 return false;

227

228

229 private MessageFramshavMessageDialo@ontactcontacy
230 if (contact== null)

231 return null ; // Notify user

232 MessageFrameurrentFrame= (MessageFrameontactWithdovHashge{contactgetJid) ) ;
233 if (currentFrame== null)

234 currentFrame= new MessageFranfeontact this);

235 currentFramesetSizg250,350)

236 currentFrame set\isible (true);

237 contactVihdovHashput(contact getJid() , currentFramg;
238 else

239 currentFrame set\isible (true);

240

241 return currentFrame

242

243

244 private void shavContactsDialo§)
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245
246
247
248
249
250

251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
201
292
293
294
295
296
297
298
299
300
301
302
303
304
305

ContactDialogdlg = new ContactDialogthis);
dlg. setSizg300,300)
dig.setModaftrue);
dlg.shaw();
if (dlg.okPressejl
String msg= IgHandler.getContactListMs¢dlg.ImSelectedMobileelementg) , dig.
ImSelectedPdalementg) ) ;
commsendmsg);
Systemout. printin (° 2+ msog;

private void shavPreferencesDialog
PreferencesDialogllg = new PreferencesDialog ;
dlg. setSize(300,400);
dig.setModaftrue);
dlg.shaw();
if (dlg.okPresseyl
String msg= IgHandler.getPreferencesMessdgtg) ;
Systemout. printin (msg);
if (comm!= null && msg!= null)
comm.senfsg);

private void connecf)
try
if (user==null)
if (! shavConnectDialog))
return;

printin (°Connecting.?);
comm= new JabberComithis, usej;
commconnectsenerAddress;
catch(Exceptione)
output. setext (°Connection.failed: n°+ e.getMessagg);

private void shavPopupMen(Contactc, MouseEente)
JPopupMengpm = new JPopupMen();
JMenultemjid = new JMenultenfc.getdid)) ;
jid .setEnable(false);
pmaddjid);
pmaddSeparatdy;
pmaddpopupSeny
popupRemee.setext(c.getNamé);
pmaddpopupRemee);
pmshav(tree, e.getX(), e.getY());

public void actionPerforme(@ActionEvent event)
JMenultemitem = (JMenultemeventgetSourcé) ;
if (item == menuFileExi}
Systemexit (0);
else if (item == menuFileConnegt
connect) ;
else if (item == menuFileDisconnelt /++ @todochedk that comm!= nullx/
commdisconnedy;
else if (item == menuPresenceDhd
if (context == null)
comm.sendPresen@dnd, ContactDND);
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306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339
340
341
342
343
344
345
346
347
348
349
350
351
352
353

else
commsendPresenéeontet, Contact DND);
else if (item == menuPresenceOnlihe
if (context == null)
commsendPresen®nline®, Contact ONLINE);
else
commsendPresenéeontet, Contact ONLINE);
else if (item == menuPresencayay)
if (context == null)
commsendPresen@way®, ContactAWAY);
else
commsendPresenéeontet, Contact AWAY);
else if (item == menuPresenceXA
if (context == null)
commsendPresen¥a®, Contact XA);
else
commsendPresenéeontet, Contact XA);
else if (item == popupSenyl
shavMessageDialoelectedContayt
else if (item == menuContactsAdin
shavContactsDialo@) ;
else if (item == menuFilePreferencgs
shawvPreferencesDialdQ ;
else if (item == menuPresenceHijle
commsendPresené¥ide?, 0);
menuPresencemae(menuPresenceHiie
menuPresencaddmenuPresenceShi;
menuPresencealidate() ;
else if (item == menuPresenceSh)
commsendPresen®nline®, Contact ONLINE);
menuPresencemore(menuPresenceShy;
menuPresencaddmenuPresenceHijte
menuPresencealidate() ;

public void valueChangedreeSelectionEant )

TreeRith path = tree. getSelection&th () ;
if (path== null)
return;

public void connecte¢booleanb)

menuFileConnectetEnabledb);
menuFileDisconnecietEnable¢b);
menuFile validate() ;
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JabberUserjava
package jabberclient;
public class JabberUser

String jid ;

1

2

3

4

5 String usernamg
6

7 String passwerd,
8

9 public JabberUsdrString name String pwd, String jid )
10 this .username= name

11 this . passwerd = pwd;

12 this . jid = jid;

13

14

15 public void setUsernam(&tring usernamg
16 this .username= usernamg

17

18

19 public void setRssvord( String pwd)
20 this .passverd = 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 usernamg

33
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MessageFrame.jaa

1
2
3
4
5
6
7
8

©

10
11
12
13
14

package jabberclient;

import javax.swing.x;
import java.awt.x;

import javax.swing.border.x;
import java.awt.event.x;

public class MessageFramextendsJFrame

/I GUI elements

TitledBorder titledBorder1;

JTextArea inputArea= new JTextAred));
GridBagLayoufridBagLayoutl= new GridBagLayouf);
JLabel headerBnel = new JLabe();

JButton buttonSend= new JButtor() ;

/I Membervariables

Contact contact,

JabberFram&ame

JTextArea otuputArea= new JTextAred();

public MessageFranf€ontactcontact, JabberFram&ame
super(contact getNamé¢));
this . contact = contact,
this .frame = frame
try
jbinit ();

catch(Exceptione)
e. printStackTace() ;

private void jbinit () throws Exception

headerBnel. setfont(new Font(°TimesS Font.BOLD, 14));

headerBnel. setforeground Color. blue) ;

headerBnel. set¥ext (°_Til : .° + contactgetNamé¢) +° 2 + contact getStatuy));

tittedBorderl = new TitledBordel(®°) ;
JScrollRine scroll = new JScrollRne(otuputAreq ;

scroll . set\érticalScrollBarPaty (JScrollRine.VERTICAL _SCROLLBAR_AS_NEEDED);

scroll . setAutoscrollqtrue);

inputArea setMaximumsSizgnew Dimensior{10, 10));
inputArea setMinimumSizénew Dimensior{10, 10));
inputArea setLineWraftrue);

inputArea setRovs(4);

this .getContent&ne() . setLayouf{gridBagLayout};

buttonSendsetTolTipText (°Sendmessageo.® + contact getNamé));

buttonSendsetEext (°Send);

buttonSendaddActionListene¢newjava.awt. event. ActionListener()

public void actionPerforme(@ActionEvent €)
buttonSendactionPerforme(ke) ;

):

otuputArea setBorde(BorderFactory. createEtchedBord€y) ;

otuputArea setPreferredSizénew Dimensior{40, 20));
otuputArea setCaretPositiorf0);

otuputArea setEditablg false);
otuputAreasetColumng0);
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otuputAreasetLineWraftrue);

otuputAreasetRaovs(500);

this .getContent&ne() .add scroll , new GridBagConstraints (0, 1,5, 3,1.0,1.0
,GridBagConstraint<CENTER GridBagConstraint8 OTH, new Insets(0, 0, 1, 0) , 92,36)

scroll .getMewport() .addotuputArea null );
this .getContent&ne() .addinputArea, new GridBagConstraints (0,4, 3,2,1.0,0.0
,GridBagConstraint<CENTER GridBagConstraintslORIZONTAL, new Inset$1, 0, 2, 0)
, 162,40));
this .getContent&ne() .add headerBnel, new GridBagConstraints (0,0, 2,1,0.0,0.0
, GridBagConstraint<CENTER GridBagConstraints8lONE, new Insetq0, 0,13,0) , 0,0)

)i
this .getContent®ne() .addbuttonSend new GridBagConstraints (4,4, 1,2,0.0,0.0
,GridBagConstraint<CENTER GridBagConstraint8 OTH, new Insets(0,0,0,0) , 6,0) );

public void displayMessadestring user, String msg

otuputAreasetforeground Color. blue) ;
otuputAreaappenduser+ ©: n°);
otuputArea setforeground(Color. black) ;
otuputAreaappen@msg+° n°);

void buttonSendactionPerforme@ActionEvent e)

String s = inputArea getText () ;

if (s.length() ==0)
return;

inputArea setext (°°);

displayMessagérame user. toString() , s);

if (framecomm!= null)
frame.commsendMessadeontactgetJid) , s);
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MessageHandlejava

1 package jabberclient;

2

3 import nanoxmlx;

4 import java. util .Enumeration

5

6 public class MessageHandlezxtendsElementHandler
7

8 public MessageHandlérabberFramgui, JabberComneomm)
9 super(gui, comm);

10

11

12 public void handleElemerfKMLElementxml)

13 String jid = trimJid (xml.getProperty{°rom9);

14 String id = xml.getProperty°id®);

15 String subject = ;

16 String body = ;

17

18 for (Enumeratiore = xml.enumerateChildref) ; e.hasMoreElemeng; )
19 XMLElementchild = (XMLElemenfe.nextElement);
20 String tagName= child.getTagNamé);

21 if (tagNameequal$°subjecP))
22 subject = child . getContent$) ;
23 else if (tagNamezqual$’body?))
24 body= child.getContent$) ;
25
26
27 gui.nevMessag§id, subject, body);
28
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PreferencesDialogava

©CoO~NOUhWNPE

package jabberclient;

import java.awt .x;

import javax.swing.x;

import javax.swing.border.x;
import comborland jbcl . layout .x;
import java.awt.event.;

import javax.swing event.x;

public class PreferencesDialogextends JDialog implements Preferencesintaate

/I Membervariables
booleanokPressed false;
JabberFram&ame

booleanblockDesktop= false;
booleanblockMobile = false;
booleanblockPda= false;
boolean ®lterMobile = false;
String ®lterMobileValue = null;
boolean ®lterPda = false;
String ®lterPda\alue = null ;

booleanforwardSMS= false;
booleanforwardEmail= false;
String forwardRarameter= null ;

/I Gui elements
Integer\eri®er iv = new Integer\eri®er (this);
JTabbed@netabRane = new JTabbedBn«);
JRanel tabRaneFilter = new JRanel) ;
JPRanel blockRanel = new JPanel) ;
JRanel sizeRanel = new JRanel) ;
TitledBorder borderBlock
TitledBorder borderSize
JCheckBoxcbBlockMobile= new JCheckBox);
JCheckBoxcbBlockDesktop= new JCheckBox);
JCheckBoxcbBlockPda= new JCheckBoK);
VerticalFlavLayout verticalFlavLayoutl = new VerticalFlavLayout() ;
JCheckBoxcbFilterMobile = new JCheckBox);
GridBagLayousizeGridBagLayout new GridBagLayouf);
JTextField tfFilterMobile = new JTextField() ;
JCheckBoxcbFilterPda= new JCheckBoX);
JTextField tfFilterPda = new JTextField() ;
VerticalFlavLayout verticalFlavLayout2 = new VerticalFlavLayout() ;
JRanel buttonRanel = new JRanel) ;
JButton buttonOK = new JButtor();
JButton buttonCancel= new JButton() ;
JRanel tabRane®rward = new JPanel) ;
ButtonGroupbuttonGroupBrward = new ButtonGroup);
JRanel jPanell = new JPanel);
JTextField tfSMS= new JTextField() ;
JRadioButtorrbEmail = new JRadioButtol);
JTextField tfEmail = new JTextField() ;
JRadioButtorrbForwardSms= new JRadioButto();
BorderLayoutborderLayoutl= new BorderLayouf);
GridBagLayougridBagLayoutl= new GridBagLayouf);
TitledBorder titledBorder1;
Componentomponentl
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61 JCheckBoxCheckBox1= new JCheckBox);

62
63 public PreferencesDialof
64 try
65 jbinit () ;
66
67 catch(Exceptione)
68 e. printStackTace() ;
69
70 setTitle (°Preferenced;
71
72 private void jbinit () throws Exception
73 borderBlock= new TitledBorder Borderfactory. createEtchedBordé€olor. white,new Color
(148,145,140)) ,°Blocking_rules?) ;
74 borderSize= new TitledBorder Borderfactory. createEtchedBordé€olor.white, new Color
(148,145,140)) ,°Size_ ®lter °);
75 tittedBorderl = new TitledBordei(BorderFactory. createEtchedBordé€olor. white,new Color
(148,145,140)) ,°Forward.to°);
76 componentE Box. create¥rticalStrut (8);
77 tabRaneFilter. setLayouf verticalFlavLayout2) ;
78 blockPanel. setBorde(borderBlock;;
79 blockPanel. setLayouf verticalFlavLayoutl);
80 sizeRinel. setBordefborderSizg;
81 sizeRanel. setLayou{sizeGridBagLayoyt
82 cbBlockMobile setText (°Mobile_phoné);
83 cbBlockMobileaddltemListenginew java. awt. event. ltemListener()
84 public void itemStateChangé¢demE\ent e)
85 cbBlockMobileitemStateChangée);
86
87 );
88 cbBlockDesktopetMnemoni¢0');
89 chBlockDesktopsetText (°Desktofs);
90 cbBlockDesktopaddltemListendinew java. awt. event. ltemListener()
91 public void itemStateChangé¢demE\ent e)
92 cbBlockDesktoptemStateChangéel);
93
94 );
95 cbBlockPdasetext (°PDA);
96 cbBlockPdaaddItemListengmew java.awt. event. ltemListener()
97 public void itemStateChangé¢demE\ent e)
98 cbBlockPdaitemStateChangée);
99
100 );
101 cbFilterMobile. setToolTipText (®) ;
102 cbFilterMobile. setext (°Mobile Phoné);
103 cbFilterMobile. addItemListenefnew java.awt. event. ltemListener()
104 public void itemStateChangé¢demE\ent e)
105 cbFilterMobileitemStateChangge) ;
106
107 );
108 tfFilterMobile .setBackgroungColor. lightGray);
109 tfFilterMobile . setEnablefalse);
110 tfFilterMobile . setToolTipText (°Truncatemessagédo _this _size?) ;
111 tfFilterMobile . setinput\éri®er (iv);
112 cbFilterPda setText (°PDA°);
113 cbFilterPda addltemListenefnew java. awt. event. ltemListener()
114 public void itemStateChangédemEent e)
115 cbFilterPdaitemStateChange) ;
116
117 );
118 tfFilterPda . setBackgroungColor. lightGray) ;

119 tfFilterPda . setEnable(false);
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169

170
171
172
173

174
175
176
177
178
179

tfFilterPda . setToolTipText (°Truncatemessageo .this _size?) ;
tfFilterPda. setlnput\éri®er (iv);
buttonOK setext (°OK9);
buttonOK addActionListenemew java.awt. event. ActionListener()
public void actionPerforme@ActionEvent €)
buttonOK actionPerforme(@);

)i
buttonCancel setlext (°Cancel) ;
buttonCanceladdActionListenefnew java.awt. event. ActionListener()
public void actionPerforme¢iActionEvent e)
buttonCancehctionPerformede) ;

)i
borderSize setTitle (°Maximum.messagesize®);
rbEmail. set®ext (°E  mail®);
tfEmail . setMaximumSizghew Dimensior{60, 21));
tfEmail. setToolTipText (°E  mail addresy;
rbForwardSmssetText(°SMS9;
jPanell. setLayoufgridBagLayout});
tabRane®rward.setLayoutborderLayout);
tFSMS.setMaximumSizZ@ew Dimensior{40, 21));
tfSMS .setToolTipText (°Mobile_phonenumery;
tfFSMS.setColumnR0);
jPanell. setBorde( titledBorderl);
jCheckBox1setText(°Sendcopy .to.desktop.client®) ;
this .getContent&ne() .addtabRane, BorderLayoutCENTER);
tabRane add tabRaneFilter, ° Filter ©);
tabRaneFilter.addblockRanel, null);
blockRanel.add cbBlockDesktopnull ) ;
blockPanel.add cbBlockMobilg null );
blockRanel.addcbBlockPdanull ) ;
tabRaneFilter.add sizeRanel, null);

sizeRanel.add cbFilterMobile, new GridBagConstraints (0,0, 1, 1,0.0,0.0
, GridBagConstraint€EEAST, GridBagConstraintslONE, new Insets(5,5,0,5) ,99,0) );
sizeRanel.add tfFilterMobile , new GridBagConstraints (0, 1, 1, 1,0.0,0.0

, GridBagConstraintSVEST, GridBagConstraintdlONE, new Insets(0, 30,0, 0) , 50,0) );
sizeRanel.add cbFilterPda, = new GridBagConstraints (0, 2,1, 1,0.0,0.0
, GridBagConstraintVEST, GridBagConstraintdlONE, new Insets(5, 5,0,0) ,0,0) );
sizeRanel.add tfFilterPda , new GridBagConstraints (0, 3,1, 1,0.0,0.0
, GridBagConstraintSVEST, GridBagConstraintdlONE, new Insets(0, 30,0, 0) , 50,0) );
tabRaneFilter.add buttonRanel, null);
buttonRanel.addbuttonOK, null ) ;
buttonRanel.add buttonCance| null);
tabRane addtabRaneforward, °ForwardP);
tabRanerward.addjPanell, BorderLayoutNORTH);
jPanell.addrbForwardSms  new GridBagConstraints (0,0, 1,1,0.0,0.0
, GridBagConstraint3VEST, GridBagConstraintdlONE, new Insets(5, 10,0,5) ,0,0) );
jPanell.addtfSMS, new GridBagConstraints (0, 1,1,1,1.0,0.0
, GridBagConstraint3VEST, GridBagConstraints! ONE, new Insets(0, 20,0, 5) , 100,0)

);

jPanell.addrbEmail, new GridBagConstraints (0, 2,1, 1,0.0,0.0
, GridBagConstraint3VEST, GridBagConstraintdlONE, new Insets(0, 10,0,5) ,0,0) );
jPanell.add tfEmail , new GridBagConstraints (0, 3,1,1,1.0,0.0

, GridBagConstraint3VEST, GridBagConstraintdl ONE, new Insets(0, 20,0, 5) , 100,0)

)i
buttonGroupBrward.addrbForwardSm$;
buttonGroupBrward.addrbEmai);
jPanell.addcomponentlnew GridBagConstraints (0,4, 1,1, 0.0,0.0
,GridBagConstraintsCENTER GridBagConstraints’lONE, new Inset0, 0,0,0) , 0,0) );
jPanell.addjCheckBoxl  new GridBagConstraints (0,5, 1, 1,0.0,0.0
, GridBagConstraint3VEST, GridBagConstraintdlONE, new Insets(0, 10,0,0) ,0,0) );
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180
181
182 void cbBlockDesktoptemStateChangéiiemEwvente)
183 blockDesktop= (e.getStateChandg == ltemEwent SELECTED);
184
185
186 void cbBlockMobileitemStateChangédemEwente)
187 blockMobile = (e.getStateChandg == ItemEwent SELECTED);
188
189
190 void cbBlockPdaitemStateChangédemE\ente)
191 blockPda= (e.getStateChandg == ItemEwentSELECTED);
192
193
194 void cbFilterMobileitemStateChanggditemEwent e)
195 boolean selected = ( e.getStateChandg == ltemEwent SELECTED);
196 ®lterMobile = selected
197 tfFilterMobile . setEnabledselected;
198 if (selected
199 tfFilterMobile .setBackgroun@olor.white);
200 else
201 tfFilterMobile .setBackgroun@Color. lightGray);
202
203
204
205 void cbFilterPdaitemStateChangegdtemEwent e)
206 boolean selected = ( e.getStateChandg == ltemEwent SELECTED);
207 ®lterPda = selected
208 tfFilterPda . setEnablefiselected ;
209 if (selected
210 tfFilterPda . setBackgrounColor.white) ;
211 else
212 tfFilterPda . setBackgroungColor. lightGray) ;
213
214
215
216 void buttonOK actionPerforme@ctionEvente)
217 /I Get input
218 if ( ®lterMobile )
219 ®lterMobileValue = tfFilterMobile . getText () ;
220 if ( ®lterPda)
221 ®lterPda\alue = tfFilterPda. getText () ;
222
223 okPressed- true;
224 disposH) ;
225
226
227 void buttonCanceklctionPerforme@ActionEvent e)
228 disposH) ;
229
230
231 /I Prefeencelnterface implementations
232 public booleangetMobileBlocK)
233 return blockMobile
234
235
236 public booleangetPdaBlock)
237 return blockPda
238
239
240 public booleangetDesktopBlocg
241 return blockDesktop
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242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284

public String getMobileMaxSiz€)
if ( ®lterMobile )
return ®lterMobileValue ;
else
return null ;

public String getPdaMaxSiz@
if ( ®lterPda)
return Q®lterPda\alue ;
else
return null ;

/I Veri®es that input values are integers .
private class Integer\eri®er extends Input\Veri®er

private Componenparent

public Integer\eri®er (Componenparen}
this . parent= parent

public boolean verify (JComponeninpuf)
if (!(input instanceof JTextField))
return true;
JTextField tf =( JTextField) input;
String text = tf.getText () ;
if (text.length() ==0)
return true;
try
int i = Integer. parselnf(text);
return true;
catch (NumberfrmatExceptiomfe)

JOptionRineshavMessageDialo@arent °Input_.must be.an.integer value?);

return false;
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Preferencesinterface.jaa

1 package jabberclient;

2

3 public interface Preferencesinteate
4

5 public booleangetMobileBlocK);
6 public booleangetPdaBlock);
7 public booleangetDesktopBlocg ;
8 public String getMobileMaxSiz§);
9 public String getPdaMaxSizg;
10
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PresenceHandlejava

1 package jabberclient;
2
3 import nanoxmlx;
4 import java. util .Enumeration
5
6 public class PresenceHandlezxtends ElementHandler
7
8 public PresenceHandlgfabberFramgui, JabberComnecomm)
9 super(gui, comm);
10
11 public void handleElemefjKMLElementxml)
12 String status = %;
13 String jid = null;
14 String type = null ;
15 int device = Contact DESKTOP,
16 int shav = Contact ONLINE;
17 jid = trimJid (xml.getProperty°from9);
18 type = xml. getProperty°type®) ;
19 if (type != null && typeequalsignoreCageunavailable®))
20 shav = Contact OFFLINE;
21 if (type != null && typeequalsignoreCageavailable®))
22 shav = Contact ONLINE;
23
24 for (Enumerationchildren = ( Enumeratiojxml.enumerateChildre; children.hasMoreElemen(s
)
25 XMLElementnode= (XMLElemenfchildrennextElement);
26 String tagName= nodegetlagNamé);
27 if (tagNameequal$® status®))
28 status = nodegetContents) ;
29 if ( status.equalslgnoreCageonline®))
30 shav = Contact ONLINE;
31 else if (tagNameequal¢’shan©))
32 String temp= node getContents) ;
33 if (temp!= null)
34 if (tempequalsignoreCagednd’))
35 shav = Contact DND;
36 else if (tempequalsignoreCageavay®))
37 shav = Contact AWAY;;
38 else if (tempequalsignoreCagexa’))
39 shav = Contact XA,
40 else if (tempequalsignoreCageonline®))
41 shav = Contact ONLINE;
42
43
44 else if (tagNameequal¢°device®))
45 String temp= node getContents) ;
46 if (temp!= null)
47 if (tempequalg’mobile?))
48 device = Contact MOBILE;
49 else if (tempequal{°pd&))
50 device = Contact PDA;
51 else if (tempequalg°desktop))
52 device = Contact DESKTOP,
53
54
55
56
57 gui. setPresenggid , shawv, status, device);
58



244

SIGN SourceCode

TreeRendeer.java

1 package jabberclient;

2

3 import javax.swing tree .x;

4 import javax.swing.x;

5 import java.awt.Component

6

7 public class TreeRendereextends DefaultTreeCellRenderer

8

9 Imagelcor(][] icons = newImagelcori3][3];
10
11 public TreeRenderdy
12 icons[ Contact DESKTOH[ ContactONLINE] = new Imagelcorf°desktoponlinegif®);
13 icons[ Contact DESKTOR|[ ContactOFFLINE] = new Imagelcoif°desktopof ine.gif°);
14 icong[ Contact DESKTOH[ ContactDND] = new Imagelcorf°desktopdnd.gif);
15
16 icons[ Contact MOBILE][ContactONLINE] = new Imagelcoii’mobile.onlinegif°);
17 icons[ Contact MOBILE][ContactOFFLINE] = new Imagelcorf®’mobileof ine.gif°);
18 icons[ Contact MOBILE][ContactDND] = new Imagelcoif’mobile dnd gif®);
19
20 icons] Contact PDA][ContactONLINE] = new Imagelcor{®pdaonlinegif?);
21 icong] Contact PDA][ContactOFFLINE] = new Imagelcoif°pdaof ine.gif°);
22 icong] Contact PDA][ContactDND] = new Imagelcorf®pdadnd gif°);
23
24
25 public ComponengetTreeCellRendererCompent(
26 JTree tree,
27 Object value,
28 boolean sel,
29 booleanexpanded
30 boolean leaf,
31 int row,
32 booleanhascug
33
34 super.getTreeCellRendererCompanté
35 tree, value, sel,
36 expanded leaf, row,
37 hasfcug;
38 if (! leaf)
39 return super.getTreeCellRendererComporién
40 tree, value, sel,
41 expanded leaf, row,
42 hasfocus;
43
44 DefaultMutableTeeNodenode= (DefaultMutable TeeNodévalue
45 Contact contact = ( Contac)nodegetUserObjed) ;
46 setlcon(icong| contact getDevice() ][ contact getShav()]) ;
47
48 setToolTipText (contact getdid() + contact getStatusg));
49
50 return this;
51
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C.4 Serwer

C.4.1 Newclasses

ProcessMessageya

1 packageorg.ntnu. jabaet . process

2

3 import org.navadeckjabaserer . jabber.x;

4 import org.novadeckjabaserer . users.x;

5 import org.novadeckjabaserer . of ine . x;

6 import org.novadeckjabaserer .core.x;

7 import java. util .;

8

9 public class ProcessMessage

10

11 private StreamRrser streamparser

12

13 public ProcessMessa(fgtreamBrser streamparser
14 this . streamparser streamparser

15

16

17 // Addedby Audun

18

19

20 public void handleMessagblessagenessage

21 /I Ched forwarding rules andforward

22 // Get” best’ usestream

23 /IChed if in contact list

24 /IChek ®Iter rules

25 /I'If not sendto desktop

26

27

28 String to = messagget™();

29 UsertoUser= streamparselSERHOME ®ndUserByUsernan{i®);
30 UserfromUser= streamparseldSERHOME.®ndUserByUsernanfasernamg
31 messagset®o ( null );
32 messagsetFronfusernamg
33
34 if (toUser!= null )
35 /I Ched forwarding rules
36 I
37 if (toUser.getForwarding())
38 Il forward() ;
39 return;
40
41 */
42 if (! toUser.getOnling))
43 sendOfineMessagéromUser, to, messagge
44 return;
45
46
47 /I Deliver
48 /I Get best stream
49 String toResource= messaggetloResourc§ ;
50 UserStreanus = toUser.getUserStreaftoResourcg;
51 int device= 1;

52 if (us.getResourc@ .equalsignoreCagemobile?))
53 device =1,

54 else if (us.getResourcg . equalsignoreCageépd®))
55 device =2;

String username= ( String) streamparsemparametersget( streamparseltUSERNAME _PARAM);
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111
112
113
114
115

if (device == device ==2)
/IChed if ®lter on contactsanduser is in contact list

/l'ls user in contactlist?
if (! streamparseldSERHOME getBlockMessagéoUsergetld), fromUsergetld(), device
)
Systemout. printin (°User.in _contact_list :°);
int maxSize= streamparselUSER HOME.getMaxSizéoUsergetld), device);
/I'lf ®lter , ®lter sendto mobile and dekstop
if (maxSizel= 1&& messaggetBody().length) maxSiz¢

sendbDesktofffromUser,to, message
message reduceMessageSigressagemaxSize;

/I sendto mobile
/I Ched autoreply messge
String autoreply = null ;
if (streamparseltJSERHOME.getAutoReplytoUsergetld)), device) != null)
UserStreanfromstream= fromUser.getUserStregmull ) ;
if (fromstream!= null)
Messag®utmessage new Messagé);
outmessagsetBody autoreply) ;
outmessagsetFronfusernamg
fromstream postString(outmessageoString() ) ;

/I sendto mobile
if (us!= null)
us. postString(messagegoString() ) ;

else
/INo Sendo dekstop
Systemout. printin (°Sendto.desktop®);
sendBDesktolffromUser,to, messagg

else //not mobile
if (! streamparsetdSERHOME.getBlockMessadéoUsergetld), fromUser.getl¢), 0)

if (us != null)
us. postStringimessageoString() ) ;

else //Discard messge

/lend handle Messae

public void sendBDesktogUserfromUser String to, Messagemessage

UserStreanuserstream= getDesktopResour(®) ;

if (userstream= null)
Systemout. printin (°Hoyest. prioritet : .° + userstreamgetResourcg ) ;
userstreampostString(messaggoString() ) ;

else //Ingen desktoponline

/I Send of ine
Systemout. printin (°Send.off ine :°);
sendOfineMessagéromUser, to, messagg
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141

142
143
144
145
146
147
148
149
150
151
152
153
154
155

public MessageeduceMessageSiddessagenessagdant maxSize
String body = messaggetBody();
messagsetBodybody. substring(0,maxSiz¢);
return message

public void sendOfineMessag@UserfromUser, String to, Messaganessage
UsertoUser= streamparsetSERHOME.®ndUserByUsernangto);
Of ineMsg offMsg = new Of ineMsq);
offMsg.setMsgmessageoString() ) ;
offMsg.setUserld(( int )toUser. getld() ) ;
offMsg.setFromUserl({int )fromUsergetld() ) ;
streamparseilOFFLINE-MSG_HOME.storeOfineMsgoffMsg);

public UserStreangetDesktopResour¢8tring usernamg

UserStreanus = null ;
User user = streamparseltUSERHOME ®ndUserByUsernanfasernamg
Integer pri = new Integer( 1);
Enumeratiorenum= user. resourcekeys() ;
while (enum.hasMoreElemeit}s
Integer priority = ( Integer)enum.n&tElement);
us = user.getUserStreafnpriority . intValue() );

if (!(us.getResourc@ .equalsignoreCageémobile®) us.getResourc@ .

equalsignoreCageépde)))
if (pri.compare®(priority) 0)
pri= priority ;

if (pri.compare®(newInteger( 1)) O0)
us = user.getUserStreafpri . intValue() );
return us;
else
return null ;

/lend getDesktopResoce
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ProcessPesence.jga

1 packageorg.ntnu. jabaet . process
2
3 import java. util .x;
4 import org.novadeck jabaserer .core.x;
5 import org.novadeckjabaserer . jabber.x;
6 import org.navadeckjabaserer . usersx;
7
8
9 public class ProcessPresence
10
11 private StreamRrser streamparser
12
13 public ProcessPresen¢Btream@rser streamparser
14
15 this . streamparser streamparser
16
17
18 public void handlePresen¢@resencepresencg
19
20 Systemout. println (°handlePresenég;
21
22
23 if (presence getPriority () '= null)  //Addedby Audun
24
25 String username= ( String) streamparsemparametersget( streamparselUSERNAME _PARAM
)i
26 Systemout. print (usernamg
27 UserStreanstream= ( UserStrearystreamparseiparametersget( streamparser
USERSTREAMPARAM);
28 String resource= streamgetResourc§ ;
29 Systemout. print (resourcg ;
30 UseruserObj= streamparselJSERHOME .®ndUserByUsernanfasernamg
31 Integer pri = new Integer(presence getPriority ());
32 [/l userObjreplaceUserSaan(stream, pri . intValue());
33
34
35 if (presencegetTo() !'= null)
36 return;
37
38
39 /I For eadh friend
40 /l Get stream
41 /I'lf in  contactlist
42 /I Post messge
43 User user = ( User) streamparsemparametersget( streamparselUSER PARAM );
44 List onlineFriend= user. getOnlineFriends) ;
45 Iterator iter = onlineFriend iterator () ;
46
47 for(int i =0; i onlineFriendsize(); i++)
48 User friend = (Usel) iter .next() ;
49 String username= ( String) streamparserparametersget( streamparser
USERNAME _PARAM );
50 presencesetFron{ username;
51 UserStrearf] us = friend.getUserStreant};
52 if (us!= null )
53 for(int j =0; j uslength; j++)
54 String r = ug[j ]. getResourcf ;
55 /l'if in contactlist
56 ug]j ]. postString(presencetoString());
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58

60
61
62
63

/lend handle presence
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SQPreferences.j@a

1
2
3
4
5
6
7
8

©

10
11
12
13
14

packageorg.ntnu. jabaet . jabber;

import org.novadeck jabaserer . jabber.Element
import org.xml.sax.x;

public class SQPreferencesxtendsElement

public static ®nal String ELEMENT.NAME =,

private
private
private
private
private
private

private

private

static
static
static
static
static
static

String

®nal
®nal
®nal
®nal
®nal
®nal

String MOBILE. ELEMENT = °mobile;
String PDA_ELEMENT = °pd&;

String DESKTOR ELEMENT = °desktofs;
String BLOCK.ELEMENT = °block®;
String SIZE ELEMENT = %sizé;

String MAX_SIZE ATTRIBUTE = °max;

currentDeiceElement= null ;

booleanblockMobile = false;
private booleanblockDesktop= false;
private booleanblockPda= false;

private boolean ®lterMobile = false;
String ®lterMobileValue = null;
private boolean ®lterPda = false;
String ®lterPdaMalue = null;

private

private

public SQPreferencds
super(®);

public booleangetBlockMobilg)
return blockMobile

public booleangetBlockPd#)

return blockPda

public booleangetBlockDesktof)
return blockDesktop

public String getFilterMobile()
if ( ®lterMobile )
return ®lterMobilealue ;

else

return null ;

public String getFilterPda()
if ( ®lterPda)
return ®lterPdaMalue ;

else

return null ;

public void startElemen{ String namespaceURBtring elementNameString qName Attributes
attributes ) throws SAXException
if (elementNamequal§DESKTOP_ELEMENT))
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currentDeiceElement= DESKTOP.ELEMENT;
else if (elementNamequal§MOBILE _ELEMENT))

currentDeiceElement= MOBILE _ELEMENT;
else if (elementNamequal¢PDA_ELEMENT))

currentDeiceElement= PDA_ELEMENT;

if (elementNamequal$BLOCK_ELEMENT))

if (currentDeiceElementequal{ DESKTOP_ELEMENT))
blockDesktop= true;

else if (currentDeiceElementequal{PDA_ELEMENT))
blockPda= true;

else if (currentDeiceElementequal{MOBILE _ELEMENT))
blockMobile = true;

else if (elementNamequal¢SIZE_ELEMENT))

if (currentDeiceElementequal{PDA_ELEMENT))
®lterPda = true;
®lterPda\alue = attributes . get\Value(MAX_SIZE ATTRIBUTE);

else if (currentDeiceElementequal{MOBILE _ELEMENT))

®lterMobile = true;
®lterMobileValue = attributes . getValue(MAX_SIZE ATTRIBUTE);

public void endElemer(t String namespaceURBtring elementNamgString gName) thr ows
SAXException
if (elementNamequal$DESKTOP_ELEMENT))

currentDeiceElement= null ;

else if (elementNamequal§MOBILE _ELEMENT))
currentDeiceElement= null ;

else if (elementNamequal¢PDA_ELEMENT))
currentDeiceElement= null ;
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SQRosterCon g.java

©CoO~NOUhWNPE

packageorg.ntnu. jabaet . jabber;

import org.novadeck jabaserer . jabber.Element
import org.novadeck jabaserer . jabber. SQRosterltem
import org.xml.sax.;

import java. util . Vector,
import java. util . List;

public class SQRosterCon®gxtendsElement

public static ®nal String ELEMENT_NAME =%;
private static ®nal String ITEM.ELEMENT = %ten?;

private static ®nal String MOBILE.ELEMENT =°mobile®;
private static ®nal String PDA_ELEMENT = °pd&;

private String currentDeiceElement= null ;

private Vector pdaContactss new Vector();
private Vector mobileContacts= new Vectox) ;

public SQRosterCon®Q
this (ELEMENT_NAME);

public SQRosterCon®gtring elementNampe
super(elementNamg

public void startElemen{ String namespaceURSBtring elementNamgeString gName Attributes
attributes ) throws SAXException
if ( child = null )
child . startElemen{ namespaceURélementNamegName attributes) ;
return;

if ( elementNamequalg ITEM_ELEMENT ))
SQRosterltensqRosterltem= new SQRosterlterf);
child = sgRosterltem
setupLoggef child );
sqRosterltemstartElemen{ namespaceURElementNamgjName attributes) ;
else if (elementNamequal§MOBILE _ELEMENT))
currentDeiceElement= MOBILE_ELEMENT;
else if (elementNamequal$PDA_ELEMENT))
currentDeiceElement= PDA_ELEMENT;

public void endElemer(t String namespaceURBtring elementNamgString gName) thr ows
SAXException
if ( child != null )
child .endElemerntnamespaceURelementNamggName);

if (elementNamequal$i TEM_ELEMENT))
addlten{child);
child = null;
return;
else if (elementNamequal§MOBILE _ELEMENT))
currentDeiceElement= null ;

SIGN SourceCode
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else if (elementNamequal$PDA_ELEMENT))
currentDeiceElement= null ;

private void addlten{fElemente)
SQRosterltenitem = (SQRosterltene;
if (currentDeiceElementequal{ MOBILE _ELEMENT))
mobileContactsadditem. getJid() ) ;
else if (currentDeiceElementequal{PDA_ELEMENT))
pdaContactsadditem. getJid() ) ;

public List getMobileContact§
return ( List)mobileContacts

public List getPdaContac(}
return ( List)pdaContacts
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C.4.2 Modi®ed classes

UserHomeDB.java

©CoO~NO U WNPE

%

+ Copyright JabaServerProject 2001  Alexis Agahi

*/

packageorg.novadeck jabaserer . users

import org.novadeck jabaserer . jabber. SQRosterltem
import java. util .x;

import java.sql.x;

import org.apacheavalon.framevork.logger.;

import org.apacheavalon.framevork. con®gurations;
import org.apacheavalon.framevork. actiity .x;

public class UserHomeDBextendsAbstractLogEnablednplementsUserHomeCon®gurable

Initializable

I+ SIGNchange =/

private static String FIELD_ROSTERDEVICE.ID;
private static String TABLE_PREFERENCES
private static String FIELD_PREFUSERSID;
private static String FIELD_PREFDEVICE.ID;
private static String FIELD_PREFERULE;

private static String FIELD_PREFPARAM;

I+ EndSIGNchange =/

I+ SIGNchange ("25 LOC)/
/**
*» A methodto retreice device speci®c rostes . The device id is 1 for
» mobile phonesand 2 for PDAs
*
*» @paramuserldTheuses id in the datatbase
» @paamdeviceldDeviceid to indicate which roster to retreive
* @return List containing SQRosterltenobjects
*/
public List getRosterListByldlong userld, int deviceld)
List list = newArrayList();
Connectionconnection= null ;

try
connection= getConnectiof) ;
String query = °SELECT.2+TABLE USERS. x_FROM.° + TABLE USERS",'+
TABLE _ROSTER+
° WHERE.® + TABLE ROSTER+"+FIELD ROSTERUSERSID +°=? 2+
°_AND .°+ TABLE ROSTER+"+FIELD ROSTERFRIEND ID +'='+
TABLE _USERS-.'+FIELD _.USERID +

°_AND .°+ TABLE ROSTER+" + FIELD ROSTERDEVICE ID +°=79

PreparedStatemenist = connection prepareStateme(duery) ;

pst.setLong(1, userld);

pst. setint (2, deviceld);

ResultSetrs = pst.executeQuery);

while(rs.next())
SQRosterltenroster = new SQRosterlterf);
String domain= ®ndDomainNameBylfrs.getLong FIELD.USER DOMAIN_ID ));
roster. setJid( rs. getString( FIELD_USERLOGIN )+'@'+ domain);
roster.setNamérs. getString( FIELD_USERNAME ));
roster. setSubscriptior( %bottf ) ;
roster.setGrougf °friends® ) ;
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113
114
115
116
117

list .add( roster);

rs.close() ;
pst. close() ;

catch(SQLExceptiore)
e. printStackTace() ;

return list ;
/x EndSIGNchange »/

I+ SIGNchange ("30 LOC)

» Amethodto store a device speci®c contact list . The list doesnot contain
* any new roster items.

*

Themethodusesa delete and insert policy: All roster items with the
speci®ed user anddevice id are deleted. Thenroster items from the

list are inserted.

* % ok

*

* @authorSvein

* @paamuserldTheid of the user

* @parmrosterList of jids

*» @paramdeviceldTheid of the device to store the list for

*/

public void setRosterLis{long userld, int deviceld, List roster)
Connectionconnection= null ;

String deleteQuery= °DELETE.FROM .° + TABLE ROSTER+° WHERE 2+
FIELD_ROSTERUSERSID +°=?__AND .2+
FIELD_.ROSTERDEVICE._ID +°=7%

String insertQuery= °INSERT ANTO.° + TABLE ROSTER+° VALUES(?,?,%;

try
connection= getConnectiof) ;

/I Delete current roster

PreparedStatemerist = connection prepareStateme(deleteQuery;
pst.setLong(1, userld);

pst. setint (2, deviceld);

ResultSetrs = pst.executeQuery) ;

pst. close() ;

rs.close() ;

/I Insert new items
long friendld =0;
Iterator iter = roster. iterator () ;
while ( iter .hasNat())
String jid =( String) iter . next() ;
User friend = ®ndUserByUsernanggd);
if (friend != null)
friendld = friend.getld() ;
pst = connection prepareStatemeginsertQuery ;
pst.setLong(1, userld);
pst.setLong(2, friendld);
pst. setint (3, deviceld);

rs = pst.executeQuery);
pst. close() ;
rs. close() ;
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118

119

120 catch(Exceptione)

121 Systemout. printin (°DB .exception.in _storeJUserHomeDBstoreRosterLig}°) ;
122

123

124

125 I+ SIGNchang (20 LOC)

126 *

127 * @pamamuserldTheuserid

128 *» @paamdeviceld Thedevice id O=desktop 1=mobile 2=pda

129 *» @patamprefeenceEither ' ®lter ' or ' blodk' or ' forward'

130 * @pamamvalueMaxmsg.lengtfor ' ®lter ', ' sms or ' mail' for forward
131 * null otherwise

132 */

133 public void setPreferenc@long userld, int deviceld, String preference String value)
134 Connectionconnection= null ;

135 try

136 connection= getConnectiof) ;

137

138 String insertQuery= °INSERT INTO.°+ TABLE PREFERENCES- ° VALUES(?,?,?,7
139 PreparedStatemeryist = connection prepareStateme(insertQuery ;
140 pst.setLond1, userld);

141 pst. setint (2, deviceld);

142 pst. setString (3, preference;

143 if (value == null)

144 pst. setString (4, °(null)°);

145 else

146 pst. setString (4, value);

147 ResultSetrs = pst.executeQuery);

148 rs. close() ;

149 pst. close() ;

150 catch(Exceptione)

151 Systemout. printin (°DB.exception.in storelUserHomeDBstoreRosterLig} n°);
152 Systemout. printin (e.getMessag@) ;

153

154

155 /x EndSIGNchange »/

156

157

158 I+ SIGNchang ("10 LOC) «/

159 public void deletePreferencgdong userld)

160 Connectionconnection= null ;

161 try

162 connection= getConnectiof) ;

163 String query= °DELETE.FROM .° + TABLE PREFERENCES- ° WHERE 2+
164 FIELD_.ROSTERUSERSID+°=79

165 PreparedStatemenist = connection prepareStateme(duery) ;

166 pst.setLong(1, userld);

167 ResultSetrs = pst.executeQuer) ;

168 rs.close() ;

169 pst. close() ;

170 catch(Exceptione)

171 Systemout. println (°Exception.in .deletePreference§: n°);

172 Systemout. println (e.getMessag@) ;

173

174

175 I+ EndSIGNchange =/

176

177 I+ SIGNchang ("15 LOC) «/

178 private boolean isUserInContactListlong userld, int deviceld)

179 Systemout. println (°Userid: .° + userld + © Device: 2 + deviceld);
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180 Connectionconnection= null ;
181 boolean result = false;
182 try
183 connection= getConnectiof) ;
184
185 String query= °SELECT_x.FROM.° + TABLE ROSTER+° WHERE 2 +
186 FIELD_ROSTERUSERSID +°=?_AND .°+
FIELD_ROSTERDEVICE.ID +
187 0=79,
188 PreparedStatemenist = connection prepareStateme(query);
189 pst.setLong(1, userld);
190 pst. setint (2, deviceld);
191
192 ResultSetrs = pst.executeQuery) ;
193 result = rs.next();
194 rs.close() ;
195 pst. close() ;
196 Systemout. printin (°isUser....° + result);
197 return result;
198 catch (Exceptione)
199 Systemout. printin (°Exceptionin _isUserinContactLisf) n9);
200 Systemout. printin (e.getMessag@) ;
201 return false;
202
203
204 /x EndSIGNchange */
205
206 /s SIGNchange ("20 LOC) #/
207 public booleangetBlockMessadéng userld, long friendld , int deviceld)
208 Connectionconnection= null ;
209 boolean doFilter = false;
210 try
211 connection= getConnectiof) ;
212 String query = °SELECT._x_FROM.° + TABLE PREFERENCES- ° WHERE 2 +
213 FIELD_PREFRUSERSID +°=?_AND .° + FIELD PREFDEVICE 1D +
214 °=?_AND .° + FIELD PREFRULE + °='block®;
215 PreparedStatemenist = connection prepareStateme(dquery) ;
216 pst.setLond1, userld);
217 pst. setint (2, deviceld);
218 ResultSetrs = pst.executeQuery);
219
220 doFilter = rs.next();
221 rs. close() ;
222 pst. close() ;
223
224 if ( doFilter)
225 return ! isUserInContactList friendld , deviceld);
226
227 catch (Exceptione)
228 Systemout. printin (°Exceptionin .doBlockMessagg n°);
229 Systemout. printin (e.getMessag@) ;
230
231 Systemout. printin (°Block.not_set: .© + userld + © 2 + deviceld);
232 return false;
233
234 /x SIGNchange «/
235
236 /s SIGNchange ("20 LOC) #/
237 public int getMaxSiz¢long userld, int deviceld)
238 Connectionconn
239 int result= 1,
240 try
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241 conn= getConnectiof) ;

242 String query = °SELECT.parametetFROM . + TABLE PREFERENCES © WHERE ©
+

243 FIELD_PRERUSERSID +°=?_AND .° + FIELD PREFDEVICE ID +

244 °=?_AND .° + FIELD PREFRULE +°=?9

245 PreparedStatemeryist = conn prepareStateme(duery);

246 pst.setLong(1, userld);

247 pst. setint (2, deviceld);

248 pst. setString (3, °size);

249

250 ResultSetrs = pst.executeQuery);

251 if (rs.next())

252 result = rs. getint(°parametel);

253

254 rs. close() ;

255 pst. close() ;

256 catch (Exceptione)

257 Systemout. printin (°Exceptionin .getMaxSizé) n°);

258 Systemout. printin (e.getMessag@) ;

259

260 return result;

261

262 I+ EndSIGNchange =/

263

264 I+ SIGNchange (20 LOC)/

265 public String getForward(long userld)

266 Connectionconn= null ;

267 String result = null ;

268 try

269 conn= getConnectiof) ;

270 String query= °SELECT. parameted~ROM .° + TABLE PREFERENCES °© WHERE 2
+

271 FIELD_PRERUSERSID +°=?.AND .2 + FIELD PREFRULE +°=?¢%

272 PreparedStatemeryist = conn prepareStateme(query);

273 pst.setLong(1, userld);

274 pst. setString(2, °forwardP) ;

275

276 ResultSetrs = pst.executeQuerf);

277 if (rs.next())

278 result = rs. getString(°parametel) ;

279

280 rs.close() ;

281 pst. close() ;

282

283 catch(Exceptione)

284 Systemout. printin (°Exceptionin .getForward() n°);

285 Systemout. println (e.getMessag@) ;

286

287 return result;

288

289

290 /x SIGNchang ("20 LOC) «/

291 public String getAutoReplylong userld, int deviceld)

292 Connectionconn= null ;

293 String result = null;

294 try

295 conn= getConnectiof) ;

296 String query = °SELECT_parameted~ROM .° + TABLE PREFERENCES-° WHERE 2+

297 FIELD_PREFUSERSID +°=?_AND .°+ FIELD PREFDEVICE ID + °=?°+

298 °_ AND .°+ FIELD PREFRULE + °=?°

299 PreparedStatemeryist = conn prepareStateme(query);

300 pst.setLong(1, userld);
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301
302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337

338

339
340
341
342
343

344
345
346
347

348

349
350
351

352
353
354
355

pst. setint (2, deviceld);
pst. setString (3, °forward’) ;

ResultSetrs = pst.executeQuery);
if (rs.next())
result = rs. getString(°parametel) ;

rs. close() ;
pst. close() ;

catch (Exceptione)
Systemout. printin (°Exceptionin .getAutoReply) n9;
Systemout. println (e.getMessag®) ;

return result;

[+ EndSIGN=/

public void

initialize ()

if (! INITIALIZED )

try

Con®guration conf = CONFIGURATION.getChild®user db°);
DATABASE DRIVER = conf.getChild(°driver®) . get\alue() ;
DATABASE.URL = conf.getChild(°url®).get\alue() ;
DATABASE LOGIN = conf. getChild(°login®) . get\alue() ;
DATABASE_PASSWORD = confgetChild°passverd®).get\alug ®);
LOGIN_.DOMAIN = conf.getChild(°login domair?).get\alug);

Con®guration confUsers= conf. getChild(°tables) . getChild(°users) ;

TABLE _USERS = confUsersgetChild(°namé).get\alue() ;

FIELD_USERID = confUsersgetChild(° ®elds®) . getChild(°id°®) . get\alue() ;

FIELD_USERNAME = confUsersgetChild(° ®elds®) . getChild(°hame}.get\alue() ;

FIELD_USERLOGIN = confUserggetChild® ®elds®) . getChild(°login®) . get\alue() ;

FIELD_USERPASSWORD = confUserggetChild°®elds).getChild°passwrd®).
get\alueg);

FIELD_USERDOMAIN _ID = confUserggetChild°®eld®).getChild°domain id°).
get\alueg);

Con®guration confDomains= conf. getChild(°tables’) . getChild(°domains);

TABLE_DOMAINS = confDomaingyetChild°namé).get\alue() ;

FIELD_DOMAIN_ID = confDomaingyetChild°® ®elds®) . getChild(°id°) . get\alue() ;

FIELD_DOMAIN _NAME = confDomainggetChild°®eld®).getChild°name}.get\alue
0;

Con®guration confRoster= conf. getChild(°tables’) . getChild(° roster°) ;

TABLE_ROSTER = confRostergetChild(°namé).get\alue() ;

FIELD_ROSTERUSERSID = confRostemgetChild°®eld®).getChild°user id°).
get\alue() ;

FIELD_ROSTERFRIEND.ID = confRostegetChild°®eld®).getChild°friend id°).
get\alue() ;

I+ SIGNChang ("10LOC) +/
FIELD_ROSTERDEVICE.ID = confRostemgetChild°®elds).getChild°device id®).
get\alueg);

Con®guration confPreferences= conf. getChild(°tables®) . getChild(° preference®);

TABLE _PREFERENCES: confPreferencegetChild°namey.get\alue);

FIELD_PREFUSERSID = confPreferencegetChild°®elds¥).getChild(°user id°).
get\alue() ;
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356 FIELD_PREFEDEVICE.ID = confPreferencegetChild°®eldsy.getChild(°device id°)
.get\alue() ;

357 FIELD_PREFRULE = confPreferencegetChild°®elds). getChild(°rule®) . get\alue()

358 FIELD_PREEPARAM = confPreferencegetChild°®eld®).getChild°paramete?) .
get\alue() ;

359 /+ EndSIGNChang /

360

361 catch( Con®gurationExceptiorce )

362 ce. printStackTace() ;

363

364

365 INITIALIZED =true;

366

367

368

369
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StreamParserjava
1 I/
2« Copyright JabaServerProject 2001 Alexis Agahi
3«
4
5 packageorg.novadeckjabaserer . users
6
7 import org.novadeckjabaserer . jabber. SQRosterltem
8 import java. util .x;
9 import java.sql .x;
10 import org.apacheavalon.framevork.logger.«;
11 import org.apacheavalon.framevork. con®gurationsx;
12 import org.apacheavalon.framewvork. actvity .x;
13
14 public class UserHomeDBextendsAbstractLogEnablednplementsUserHomeCon®gurable
Initializable
15
16 [+ SIGNchange =/
17 private static String FIELD_ROSTERDEVICE.ID;
18 private static String TABLE_PREFERENCES
19 private static String FIELD_PREFUSERSID;
20 private static String FIELD_PREFEDEVICE.ID;
21 private static String FIELD_PREFERULE;
22 private static String FIELD_PREFPARAM;
23 /x EndSIGNchange */
24
25 /% SIGNchang ("25 LOC)x/
26 fx
27 » Amethodto retreice device speci®c rostes . Thedevice id is 1 for
28 * mobile phonesand 2 for PDAs
29 *
30 * @pamamuserldTheuses id in the datatbase
31 » @paramdeviceldDeviceid to indicate which roster to retreive
32 * @return List containing SQRosterltenobjects
33 */
34 public List getRosterListByldlong userld, int deviceld)
35 List list = newArrayList();
36 Connectionconnection= null ;
37
38 try
39 connection= getConnectiof) ;
40 String query = °SELECT.°+TABLE USERS+° x_FROM.° + TABLE USERS+"+
TABLE_ROSTER+
41 ° WHERE.® + TABLE ROSTER+.'+FIELD ROSTERUSERSID +°=? 2+
42 °_AND .°+ TABLE ROSTER+'+FIELD ROSTERFRIEND ID +'='+
TABLE_USERS+"+FIELD_USERID +
43 °_AND .°+ TABLE ROSTER+' + FIELD ROSTERDEVICE ID +°=?9
44 PreparedStatemenist = connection prepareStateme(query);
45 pst.setLong(1, userld);
46 pst. setint (2, deviceld);
47
48 ResultSetrs = pst.executeQuery) ;
49 while(rs.next())
50 SQRosterltenroster = new SQRosterlterf);
51 String domain= ®ndDomainNameByl¢lrs.getLong FIELD.USER DOMAIN_ID ));
52 roster. setJid( rs. getString( FIELD_USERLOGIN )+'@'+ domain);
53 roster.setNamérs. getString( FIELD_USERNAME ));
54 roster. setSubscriptior( °bottf ) ;
55 roster.setGrougf °friends® ) ;
56 list .add( roster);



SIGN SourceCode

109
110
111
112
113
114
115
116
117
118
119

rs. close() ;
pst. close() ;

catch(SQLExceptiore)
e. printStackTace() ;

return list ;

I+ EndSIGNchang =/

/++ SIGNchang ("30 LOC)
» Amethodto store a device speci®c contact list . The list doesnot contain
any new roster items.

*
*
*
*
*

*

Themethodusesa delete and insert policy: All roster items with the
speci®ed user anddevice id are deleted. Thenroster items from the

list

are inserted.

* @authorSvein

*» @paamuserldTheid of the user

* @patamroster List of jids

» @paamdeviceldTheid of the device to store the list for

*
/
public void setRosterLis{long userld, int deviceld, List roster)

Connectionconnection= null ;

String deleteQuery= °DELETE.FROM.° + TABLE ROSTER+° WHERE 2+

FIELD_.ROSTERUSERSID +°=?__AND .2 +
FIELD_ROSTERDEVICE.ID +°=79

String insertQuery= °INSERT UNTO.° + TABLE ROSTER+ ° YALUES(?,?,%;

try

connection= getConnectiof) ;

/I Delete current roster

PreparedStatemenist = connection prepareStateme(deleteQuery;

pst.setLong(1, userld);

pst. setint (2, deviceld);
ResultSetrs = pst.executeQueryf);
pst. close() ;

rs.close() ;

/I Insert new items
long friendld =0;
Iterator iter = roster. iterator () ;
while ( iter .hasNet())
String jid = ( String) iter .next() ;
User friend = ®ndUserByUsernan{gd);
if (friend != null)
friendld = friend. getld() ;
pst = connection prepareStateme(insertQuery ;
pst.setLong(1, userld);
pst.setLong(2, friendld);
pst. setint (3, deviceld);

rs = pst.executeQuery);
pst. close() ;
rs. close() ;
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120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153
154
155
156
157
158
159
160
161
162
163
164
165
166
167
168
169
170
171
172
173
174
175
176
177
178
179
180
181

catch(Exceptione)
Systemout. printin (°DB .exception.in _storeJserHomeDBstoreRosterLig}°);

I+ SIGNchange ("20 LOC)

* @paramuserldTheuserid

*» @paramdeviceld Thedevice id O=desktop 1=mobile 2=pda

» @paramprefeenceEither ' ®Ilter ' or ' blodk' or ' forward'

* @pamamvalueMaxmsg.lengtfor ' ®lter ', ' sms or ' mail' for forward

null otherwise

public void setPreferenc@ong userld, int deviceld, String preference String value)
Connectionconnection= null ;

try

connection= getConnectiof) ;

String insertQuery= °INSERT UNTO.° + TABLE PREFERENCES ° VALUES(?,?,?,?
PreparedStatemenist = connection prepareStatemeginsertQuery ;
pst.setLond1, userld);
pst. setint (2, deviceld);
pst. setString (3, preferencg;
if (value == null)
pst. setString (4, °(null)°);
else
pst. setString (4, value);
ResultSetrs = pst.executeQuery);
rs. close() ;
pst. close() ;
catch(Exceptione)
Systemout. printin (°DB _exceptionin _store UserHomeDB:storeRosterLig} n°);
Systemout. println (e.getMessag@) ;

/x EndSIGNchange »/

/+ SIGNchang ("10 LOC) =/
public void deletePreferencgdong userld)
Connectionconnection= null ;

try

connection= getConnectiof) ;

String query = °DELETE_.FROM .° + TABLE PREFERENCES- ° WHERE 2+
FIELD_ROSTERUSERSID+°=79

PreparedStatemenist = connection prepareStateme(dquery);

pst.setLong(1, userld);

ResultSetrs = pst.executeQuery);

rs. close() ;

pst. close() ;

catch(Exceptione)

Systemout. printin (°Exceptionin .deletePreference§: n°);

Systemout. printin (e.getMessag@) ;

/x EndSIGNchange »/

/+ SIGNchang ("15 LOC) =/
private boolean isUserInContactListlong userld, int deviceld)

Systemout. printin (°Userid: .° + userld + © Device: 2 + deviceld);
Connectionconnection= null ;
boolean result = false;



264 SIGN SourceCode

182 try

183 connection= getConnectiof) ;

184

185 String query = °SELECT.»_FROM.° + TABLE ROSTER+° WHERE 2 +

186 FIELD_ROSTERUSERSID +°=?_AND .°+
FIELD_ROSTERDEVICE.ID +

187 0=79

188 PreparedStatemeryist = connection prepareStateme(query);

189 pst.setLong(1, userld);

190 pst. setint (2, deviceld);

191

192 ResultSetrs = pst.executeQuery);

193 result = rs.next();

194 rs.close() ;

195 pst. close() ;

196 Systemout. printin (°isUser....° + result);

197 return result;

198 catch (Exceptione)

199 Systemout. printin (°Exceptionin _isUserInContactLisf) n°);

200 Systemout. printin (e.getMessag@) ;

201 return false;

202

203

204 /x EndSIGNchange »/

205

206 I+ SIGNchang (20 LOC) «/

207 public booleangetBlockMessadéong userld, long friendld , int deviceld)

208 Connectionconnection= null ;

209 boolean doFilter = false;

210 try

211 connection= getConnectiof) ;

212 String query = °SELECT._»_FROM.° + TABLE PREFERENCES ° WHERE .2 +

213 FIELD_PREFUSERSID + °=?_AND .° + FIELD PREFDEVICE ID +

214 °=?_AND .° + FIELD PREFRULE + °='block®;

215 PreparedStatemenist = connection prepareStateme(duery) ;

216 pst.setLong1, userld);

217 pst. setint (2, deviceld);

218 ResultSetrs = pst.executeQuery);

219

220 doFilter = rs.next() ;

221 rs.close() ;

222 pst. close() ;

223

224 if ( doFilter)

225 return ! isUserInContactList friendld , deviceld);

226

227 catch (Exceptione)

228 Systemout. printin (°Exceptionin .doBlockMessagg n°);

229 Systemout. printin (e.getMessag@) ;

230

231 Systemout. println (°Block.not_set: .° + userld + ° 2 + deviceld);

232 return false;

233

234 I+ SIGNchange */

235

236 /x SIGNchang ("20 LOC) «/

237 public int getMaxSiz€long userld, int deviceld)

238 Connectionconn

239 int result=1;

240 try

241 conn= getConnectiof) ;
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242

243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270

271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301

String query = °SELECT. parametetROM .° + TABLE PREFERENCES- ° WHERE 2
+

FIELD_PREFUSERSID +°=?_AND .° + FIELD PREFDEVICE ID +
°=?_AND .° + FIELD PREFRULE + °=79

PreparedStatemenist = conn prepareStateme(duery);

pst.setLong(1, userld);

pst. setint (2, deviceld);

pst. setString(3, °size?);

ResultSetrs = pst.executeQuery) ;
if (rs.next())
result = rs. getint(°parameted) ;

rs.close() ;

pst. close() ;
catch (Exceptione)
Systemout. printin (°Exceptionin .getMaxSiz€) n9;
Systemout. printin (e.getMessag@) ;

return result;
/x EndSIGNchange »/

/x SIGNchange (20 LOC)+/
public String getForward(long userld)
Connectionconn= null ;
String result = null ;
try
conn= getConnectiof) ;
String query = °SELECT._parametef~ROM .° + TABLE PREFERENCES-°© WHERE 2
+
FIELD_PREFUSERSID +°=?.AND .°+ FIELD PREFRULE +°=7°
PreparedStatemenist = conn prepareStateme(query);
pst.setLong(1, userld);
pst. setString (2, *forwarcP) ;

ResultSetrs = pst.executeQuery) ;
if (rs.next())
result = rs. getString(°paramete) ;

rs.close() ;
pst. close() ;

catch(Exceptione)
Systemout. printin (°Exception.in .getForward() n°);
Systemout. printin (e.getMessag@) ;

return result;

/+ SIGNchang ("20 LOC) =/

public String getAutoReplylong userld, int deviceld)
Connectionconn= null ;
String result = null ;
try

conn= getConnectiof) ;

String query = °SELECT_parameted~ROM .° + TABLE PREFERENCES ° WHERE 2+
FIELD_.PREFUSERSID +°=?_AND .° + FIELD PREFDEVICE ID +°=?°+
°.AND .° + FIELD PREFRULE + °=?9

PreparedStatemenist = conn prepareStateme(duery);

pst.setLong(1, userld);

pst. setint (2, deviceld);
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302 pst. setString (3, “forwarcP);

303

304 ResultSetrs = pst.executeQuery);

305 if (rs.next())

306 result = rs. getString(°parameted) ;

307

308 rs.close() ;

309 pst. close() ;

310

311 catch (Exceptione)

312 Systemout. println (°Exception.in .getAutoReply) n°);

313 Systemout. println (e.getMessag@) ;

314

315 return result;

316

317 /+ EndSIGNx«/

318

319

320 public void initialize ()

321

322 if (VINITIALIZED )

323

324 try

325 Con®guration conf = CONFIGURATION.getChild°user db9;

326 DATABASE DRIVER = conf.getChild(°driver®) . get\alue() ;

327 DATABASE.URL = conf. getChild(°url®).get\alue() ;

328 DATABASE LOGIN = conf. getChild(°login®) . get\alue() ;

329 DATABASE_PASSWORD = conf.getChild°passwrd®).get\alug °°);

330 LOGIN_.DOMAIN = conf.getChild(°login domairf).get\alug);

331

332 Con®guration confUsers= conf. getChild(°tables’) . getChild(°users);

333 TABLE_USERS = confUsersgetChild(°namé).get\alue() ;

334 FIELD_USERID = confUsersgetChild(° ®elds®) . getChild(°id°) . get\alue() ;

335 FIELD_USERNAME = confUsersgetChild(° ®elds®) . getChild(°namé).get\alue() ;

336 FIELD_USERLOGIN = confUserggetChild® ®elds®) . getChild(°login®) . get\alue() ;

337 FIELD_USERPASSWORD = confUserggetChild°®eld®).getChild®passverd?).
get\alue);

338 FIELD_USERDOMAIN _ID = confUserggetChild°®elds9.getChild°domain id®).
get\alue);

339

340 Con®guration confDomains= conf.getChild(° tables®) . getChild(°domains);

341 TABLE_DOMAINS = confDomaingyetChild°namé).get\alue() ;

342 FIELD_DOMAIN_ID = confDomainsggetChild® ®elds®) . getChild(°id®) . get\alue() ;

343 FIELD_DOMAIN _NAME = confDomaingjetChild°®eld®’).getChild°namé).get\alue
0;

344

345 Con®guration confRoster= conf. getChild(°tables’) . getChild(° roster®) ;

346 TABLE_ROSTER = confRostergetChild(°namé).get\alue() ;

347 FIELD_ROSTERUSERSID = confRostegetChild°®elds’).getChild®user id°).
get\alug) ;

348 FIELD_ROSTERFRIEND.ID = confRosteigetChild°®elds’).getChild°friend id°).
get\alue() ;

349

350 /+ SIGNChang ("10LOC)+/

351 FIELD_ROSTERDEVICE._ID = confRostegetChild°®eld®).getChild°desice id°).
get\alug);

352

353 Con®guration confPreferences= conf. getChild(°tables) . getChild(° preference®);

354 TABLE_PREFERENCES confPreferencegetChild®namé).get\alug);

355 FIELD_PREFUSERSID = confPreferencegetChild{°®eld<’).getChild(°user id°).

get\alue() ;
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356 FIELD_PREFEDEVICE.ID = confPreferencegetChild°®eld®).getChild(°device id°)
.get\alue() ;

357 FIELD_PREFRULE = confPreferencegetChild°®elds®). getChild(°rule®) . get\alue()

358 FIELD_PREFPARAM = confPreferencegetChild°®eld®).getChild°paramete?) .
get\alue() ;

359 I+ EndSIGNChange »/

360

361 catch( Con®gurationExceptiorce )

362 ce. printStackTace() ;

363

364

365 INITIALIZED = true;

366

367

368

369
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Query.java

15
+ Copyright JabaServerProject 2001  Alexis Agahi
*/

packageorg.novadeck jabaserer . jabber,

import org.xml.sax.;
import org.apacheavalon.framevork.logger.*;

©CoO~NOUhWNPE

10 /+ SIGNchange =/

11 import org.ntnu. jabaet . jabber. SQRosterCon®g
12 import org.ntnu. jabaet . jabber. SQPreferences
13 import org.ntnu. jabaet . processProcessIgExt
14 /+ EndSIGNchang =/

15

16 public class QueryextendsElement

17

18 public static ®nal String ELEMENT_NAME =°query;

19 public static ®nal String NAMESPACE ATTRIB = °mins9

20 public static String NAMESPACE_AUTH = %abberiq:aut!?;

21 public static String NAMESPACE_ AGENTS= %jabberiq:agents;

22 public static String NAMESPACE_ROSTER= %abberiq:rostef;

23 public static String NAMESPACE_OOB = %abberiq:oob?

24

25

26 String namespace

27 ElementsubQuery

28

29 public Query)

30 this ( ELEMENT_NAME );

31

32

33 public Query( String elementName¢

34 super( elementNamg;

35

36

37 public void setNamespag¢eString s )

38 namespace s;

39

40

41 public String getNamespage

42 return namespace

43

44

45 public void setSubQuerf/Elemente )

46 subQuery= e;

47

48

49 public ElementgetSubQuerf)

50 return subQuery

51

52

53 /I processing

54 public void startElemen{ String namespaceURString elementNamgString gName Attributes
attributes ) throws SAXException

55 if ( child != null )

56 child . startElemen{ namespaceURElementNamegName attributes) ;

57 return;

58
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60 if ( elementNamequal§ ELEMENT NAME )&& namespaceURE null )
61 setNamespa¢@mamespaceUR)
62 /I Auth
63 if ( namespaceUR#qual§ NAMESPACE_AUTH ))
64 SQAuthsgAuth= new SQAuth);
65
66 child = sqAuth
67 setupLoggef child ) ;
68 sgAuth startElemen{ namespaceURElementNamgjName attributes) ;
69 /I Agents
70 else if ( namespaceURdqual§ NAMESPACE AGENTS))
71 SQAgentssgAgents= new SQAgents);
72
73 child = sgAgents
74 setupLoggef child ) ;
75 sgAgentsstartElemen{ namespaceURElementNamggName attributes ) ;
76 /I Roster
77 else if ( namespaceURdqual§ NAMESPACE_ROSTER))
78 SQRostesqRoster= new SQRoste);
79
80 child = sqRoster
81 setupLoggef child ) ;
82 sqRoster startElemen{ namespaceURelementNamggName attributes ) ;
83 /I OOB
84 else if ( namespaceURdqual§ NAMESPACE_OOB))
85 SQOo0bsqOob= new SQOo0H);
86
87 child = sqOoh
88 setupLoggef child );
89 sqOobstartElement namespaceURElementNamggName attributes) ;
90
91 [+ SIGNchange =/
92 else if (namespaceURdqual§ProcesslgExXNAMESPACE_ ROSTERCONFIG)
93 SQRosterCon®gqRosterConf new SQRosterCon®(g;
94 child = sqRosterConf
95 sgRosterConfstartElemen{namespaceURElementNamggName attritutes) ;
96 else if (namespaceURdqualgProcessIgEXNAMESPACE_ PREFERENCEY
97 SQPreferencesqgPreferences new SQPreferencéy
98 child = sgPreferences
99 sgPreferencesstartElementnamespaceURElementNamggName attributes) ;
100
101 /+ End SIGNchange«/
102
103
104
105
106 public void endElemer(t String namespaceURBtring elementNamgString gName) thr ows
SAXException
107 if ( child != null )
108 child .endElemer{tnamespaceURElementNamggName);
109
110 if ( elementNamequal§ ELEMENT NAME )&& namespaceURE null )
111 if ( namespaceUREqual$NAMESPACE_AUTH)
112 namespaceURdqual§NAMESPACE ROSTER)
113 namespaceURiqual§NAMESPACE OOB)
114 namespaceURdqual§ProcesslgEXNAMESPACE_.ROSTERCONFIG
115 namespaceURiqualgProcessIgEXNAMESPACE 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+=° query;

127 /I Attributes

128 if ( namespacé= null )

129 s +=°xmins= °°+ namespace °©
130 sS+=° 9

131 if ( subQueryl= null )

132 s += subQuerytoString() ;
133 s+=° /query ©

134 return s;

135

136
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