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Abstract

In this paperwe describea Mobile InstantMessaging sys-
tem,MIM, designedor mobileernvironmentsDuring design
of mobileapplicationsseveral new problemsand possibili-
tieshaveto beconsideedthatdo not existwith applications
targetedat desktopPCs. Oneexampleof an applicationnot
designedor a mobileervironments current,very popular,
instantmessging systemsud asICQ, AIM andMSNmes-
sengr.

We describewhycurrentsystemsre notsuitablein a mo-
bile ervironmentandpresenbour architectuie for a new sys-
tem, MIM, and showvariousimplementationgor different
mobiledevicessut as PDAs, wearable computes and mo-
bile phones.

1 Introduction

Today wirelesstechnologiessuchas GRPS,new 3G net-
works anddifferentWLAN technologiesare rapidly being
developedanddeployedproviding wirelessaccesso then-
ternetin amuchlargerscalethanbefore. At the sametime,
new mobile platformslike PDAs, advancedmobile phones
andwearablecomputersarebecomingmoreandmorecom-
mon.

Togetherit will meanthatthe Internetwill be accessible
from arnywhere,on awide varietyof differentplatformsand
connectiortechnologiesA usershouldbe ableto expectto
accesghe sameapplicationsandserviceshatareavailable
on afixed,connected®Cfrom amobile connectedinit.

Software applicationsfor thesemobile platformsfacea
numberof differentproblemsthatapplicationsdesignedor
PCsdo not experience,especiallyfor distributed applica-
tions that neednetwork connectvity. In additionnew pos-
sibilities areopenedup for mobile applicationssuchaslo-
cationindependencdocationandcontect avarenessSome
of theuniqueconditionamobiledistributedapplicationdace
are:
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Wide variety of user interface possibilities This can
range from a normal PC ervironmentto a mobile
phoneor a wearablecomputerwith only audio user
interactioncapabilities.

Resource limitations Resourceswvailable on mostmobile
devices are usually very restricted. Differentlimita-
tions suchas weight and size meanless CPU power
andstoragecapabilities.

Heter ogeneous networ ks The connectvity canvary from
alow lateng alwaysconnectedroadbandonnection
to alow bit ratewirelessconnectiorwith high paclet
loss that only supportsHTTP connectionsthrough
proxiesandfirewalls. Oftenthe network connectvity
canbetemporaryaswell, for examplewhenwe move
in andout of areaswithout coveragein a wirelessnet-
work or for devicessuchasphoneghatarenot always
connected.

M obility and state We shouldnotberestrictedby the lim-
ited userinterfaceof mobile deviceswhenwe arefor
examplein the office andhave accesshe work PC. It
shouldbe possibleto easilyswitchthe device we work
with while alwayshaving accesgo the samedataand
applications.Long term and shortterm state,suchas
programstateandconfigurationdetailshave to be syn-
chronizedbetweenseveral applicationinstancesrun-
ning on differentdevicesat the sametime. A new in-
stanceshouldhave accesghe samestateasothercon-
nectednstances.

Theseareof coursenotall the problemsanduniquecon-
ditionsthatexist, but arethe problemsthatwe focusedonin
the systemdescribedn this paper

1.1 Instant Messaging

Instant Messaging(IM) systemssuchas ICQ, AIM and
MSN Messengehave becomextremelypopularduringthe
lastfew years. All thesesystemsare designedor desktop
PCswith theassumptiorthatauseronly usesonecomputey



or atleastonly onecomputerat atime. New protocolsand
standardgor instantmessagin@rebeingdevelopedby e.g.
the IETF andthe JabberSoftware Foundation but it is un-
likely thattheseprotocolsare adaptedby ary of the major
systemsaary time soon;althoughJabbehashadsomesuc-
cesson internalcorporatenetworksanda clientis included
in certainmobile phones.

If we wantto usethesesystemsn a mobile ervironment
we eitherhavetotry to adapto theassumptionaboutusage
thesesystemshave madeor try to adaptthe IM systemgo
bettersuitthe needf a mobileervironment.

In this paperwe will presenta systemthat canbe used
to adaptcurrentinstantmessagin@ndsimilar systemgo a
mobileervironment.In thenext sectiorwe describen more
detailthe problemswith the currentsystemsandin section
2 we introduceour new platform. Then,in sections3 and4
we presenthe architectureandimplementation.Sectionss
and6 discusseselatedandfuture work andfinally we end
with adiscussiorandconclusionsn sections7 and8.

MostcurrenM systemsaredesignedn awaythatmakes
it impossibleor very hardto usemorethanoneclient pro-
gramper userat the sametime; if a userwantsto connect
both from their office PC and a mobile client at the same
timethey’'rein troublesincethesystenonly allows onecon-
nectedclient at a time. In addition, evenif morethanone
clientcanbe connectedht the sametime, messageareonly
forwardedto oneof theclients.

Configurationstatesuchasthe users contactist, history,
settingsetc. is oftenstoredoy theclientlocally, makingsyn-
chronizationabig problem.This is mostlydueto scalability
issuessincemostsystemsave millions of users.Somesys-
temssuchasthe latestversionsof ICQ supportshostingthe
users contactlist at the sener which makesit easierto run
clientsfrom more than one computerat the sametime but
doesnot completelysolve the problem. For example,the
messagdistoryis still storedlocally at eachclient. To get
acompleteview of thehistory, accessgo the historyfrom all
clientsthe userhasusedis needed.

Also, if the network connectvity is lost or the user
switchesconnectionmethodthe useris marked as being
“Off-line”, althoughtheremight be a high probability that
the connectvity is regainedshortly. In a wirelessnetwork
this will be problematicsinceshortlossesof connectvity
might occuroftenwhena userfor instancemove from one
cell to anotheror briefly loosescoverage.

Sincecurrentsystemsassumehat the users positionis
fixedto onePCthereis nolocationor positioninformation.
This is not the casefor a mobile device; herea users po-
sition dynamically changeand can provide importantand
valuableinformationto othercontacts.

Implementation®f differentinstantMessagingsystems
alreadyexist for platforms such as PoclketPC and J2ME
MIDP for PDAs andmobile phonesput they still have sim-
ilar problems! They do notattemptto solve the problemof

1Seee.g. QSM (http://wwwsoftec-india.com/gsm/)or MiMessenger
(http://mwwmordax.com/manual/manuahim_en.html)
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mobility; it is justimplementation®f the sameapplications
for differentplatforms.

2 Mobilelnstant Messaging

Designinganew IM systemandexpectingall usersto adopt
it is unrealistic;mostuserssimply usethe samesystemall

theirfriendsandcontactase.Theextremelylargeuserbase
of the systemanakesit hardto seeary new bettersystem
gaining ary large market share. Therefore,a systemthat
canusethe currentIM systemsis highly desirable. It is

also desirableto be able to connectto sereral systemsat

the sametime andaggreatethe differentusercommunities
andpresenta singlelist of contactgo the user Clientsthat
canconnectto differentsystemsalreadyexist, for example
EveryBuddy?, Trillian® andGAIM*.

A usershouldbe ableto move from his homePC,to a
mobile unit suchasa phonewhile on the road andfinally
to his work PC without having to rememberto manually
logout from eachunit beforeswitchingto a new one. The
user statusshould not switch from “Online” to “Off-line”
andbackagaineachtime the userswitch unit or whenthe
network connectvity is temporarilylost sincethe userwill
probablyregainconnectvity shortly Thecontactist should
be automaticallysynchronizedamongour clients; if a new
contactis addedwhile usinga mobile phonethis new user
shouldalsoshav up in the contactlists in all otherclients.
If a contactsendsa messagewe shouldbe ableto receive
andreadit on ary of theconnecteapplicationsatary time.
Noneof the currentsystemsando this today
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2.1 Limitationsof current solutions

3 Architecture

The goalsfrom the previous sectioncanbe achieved by us-
ing a hierarchicalsystemwith a Mobile InstantMessaging
(MIM) senerrunningontheHome PC, whichis for exam-
pletheusersactualhomePC,office PCor acentralnetwork
sener. DifferentlM systemsreconnectedy MIM plugins,
providing the MIM sener with contactlists, users’status,
functionsfor settingour own status,receving andsending
messagestc.

Clientsconnecto theMIM sener, whichhandlesall syn-
chronizationand storesstatesuch as recevved and unread
messagedjistory and status. Whena client first connects,
thefull stateis retrievedfrom the sener. Furtherupdatego
the state,suchasanincomingmessageare sentto all con-
nectedclients. The MIM sener is always connectedo the
differentIM systemssoa userwill be ableto receve mes-
sageatary time. If noclientsareconnectedveraduration
of time, the statusandautoresponsenessageanbe setto
pre-configuredvalues.

If clients cannot keepa connectionto the MIM sener
open continuously it can also run in a polling mode,
wherethe client regularly connectsto the sener for syn-
chronization: messageshat have beenwritten are sentto
the sener and on to their recipients, new messagesre
downloaded,etc. This modeis primarily for clients run-
ning on phonesfor examplethe MIDP profile asusedby
mary “Java” phonesonly guaranteegetwork connectvity
throughHTTPR.

Seefigure 1 for anexampleof this architecturewith two
differentMIM plugins, one for the ICQ network and one
for the AIM network. Threeclients are connectedo the
MIM sener: Oneon a PC,oneon a PDA andoneon a
mobilephone.Theclientsonthe PCandthe PDA useafull
graphicaluserinterface while the Phoneclientusealimited
userinterfaceadaptedo the possibilitiesof the unit.

2http:/Iwwweverytuddycom/
Shttp://wwwtrillian.cc/
“http://gaim.sf.net/

3.1 Communication Protocol

We usea simplelight weight,low bandwidthmessag@ass-
ing systenthatcanwork overary protocolthatsupportsoi-
nary datatransfer althoughit could beimplementecbn top
of for exampleatuplespacaystensuchasJazaSpaces|flor
T Spaces[R but work would be neededo malke thesesys-
temswork efficiently over thelimited network serviceshat
arecurrentlyprovidedby e.g. Jasa MIDP phone.This limi-
tationis oneof thereasonshatrulesout protocolsbasedn
IP multicastthatwould have beenmoreefficientin asystem
like ours.

3.2 Example of a message exchange

In figure 2 we seean example of a messagesxchangein
MIM. Threeclients and two plugins are connectedo the
sener.

In a)amessagés recevedfrom alM systemby aplugin,
thenin b) themessageis readby auserusingoneclientand
finally in ¢) a messagés sentasa reply backto the plugin
which forwardsthemessagé¢o thelM system.

An incoming messages sentthroughthe plugin queue
to the sener control which sendsit on to both the client
gueueandthepolling clientqueue It alsoforwardsthemes-
sageto the statecomponenfor storage. The client queue
sendghemessagéo all clientsthatareconnectedwhile the
polling client queuestoresit in a statecomponenfor each
connectegolling client.

Whena userreadsthe messagethe client sendsa notifi-
cationbackto the senerthroughthe client queue.This no-
tificationis broadcastetb all connectealientsasdescribed
above. Clientscanusethis naotificationto changethe status
of receved messagefrom “Unread” to “read”. The noti-
fication is also sentto the centralstatewhich updatesthe
statusof themessagén storage.

A messagdérom aclientto anIM systemis sentthrough
theclientqueueto thesener, whichfirst sendst to the state
componentlt thenusesthe “User to plugin” componento
look up which plugin thatis connectedo thetargetiM sys-
tem. Thenthe messagés sentto the correctplugin through
theplugin queue.
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Figure3: MIM runningdifferentplatforms;on phonegThe screenshotsarefrom the J2ME WirelessToolkit emulator),on a
PC,onaniPAQ Poclet PCPDA andon awearablecomputer(thescreershotshovs whatis displayedn thetopright cornerof

theheadup display).

4 Implementation

The currentimplementationconsistsof a mix of Java and
C++ applications. All communicatioris basedon TCP or
HTTP. The communicationprotocol is a simple message
basedprotocol, where eachmessagesuch as a statusup-
date or user statusinformation usually is between20 and
30hytes.

4.1 Clients

All clientsareimplementedn differentversionsof the Java
platform. They canbe deliveredto the client platform by
regular software installationmechanismsyia applets,Java
Webstartor Over the Air (OTA) provisioningfor WAP and
GPRS Seefigures3 and4 for somescreershotsof different
clients.

Theinterfacefor PDAs andPCsis createdy thesameap-
plication,while it hadto be completelyrewritten dueto the
differentnatureof the userinterfaceAPI in J2MEMIDP. A
userinterfacedescriptionlanguagesuchasUIML[3] could
be usedinsteadto provide differentuserinterfacesfor dif-
ferentplatformsautomaticallyfrom onespecification.

AlthoughJavais platformindependenthis is not enough
to createoneuserinterfacefor differentclientsfor two rea-
sons;the sameuserinterface APIs are not available on all
platformsthatrunsJava, andthelimitationsandpossibilities
of theavailableplatformsvarieswidely. It doesnothelpthat
theuserinterfaceis writtenin Javaif it is basednagraphi-
cal userinterfaceandour platform only have audioandtext
userinterfacecapabilities.A userinterfacethat workswell
on aPCdoesmostoftennotwork well ona PDA dueto the
limited screersize.

PocketPC 2002 The implementatiorfor Poclket PC PDAs
usesheJeodePersonallavaruntimewhichis almosta
full JDK1.1.8implementation.

PC The PC versionusesthe sameimplementationas for
PocletPC,but the different platforms are detectedat
runtimeandthe userinterfaceis adaptedo bettersuit
the particularplatform.

Phone The implementationfor mobile phonesusesthe
Java 2 Platform, Micro Edition (J2ME)[4] as pro-
vided by the ConnectedLimited Device Configura-
tion (CLDC)[5] and Mobile Information Device Pro-
file (MIDP)[6]. Only HTTP communicatioris usedas
thisis theonly network connectvity thatis guaranteed
by the MIDP standard. The big differencesbetween
J2ME andotherJava platformsmeanthat we unfortu-
nately can not usethe sameimplementationalthough
mary classeganstill bereusedFor example theuser
interfacehadto be completelyrewrittento suitthelim-
ited interfacesof MIDP. This systemalso providesa
muchcheapemway to sendmessagefom phoneghan
the,atleastin Europe gxtremelypopularSMSservices
(seesection? for acomparison).

Wear able computer This implementationis still experi-
mentalsincethe wearablecomputerit is designedor
is still beingbuilt. Currentlyit usesanM2 headup dis-
play anddifferentsmallkeyboardsconnecteakitherto
alaptopor aniPAQ PDA. Theuserinterfaceusesiow
level Java graphicsprimitivesto createa custominter
facemoresuitablefor aheadup display

4.2 Plugins

Three plugins exist today an ICQ plugin, an IRC plugin
and a plugin for the chat componentin the MarratechPro
E-meetingprogram. The ICQ plugin is written using the
Licg® plugin API in C++. The basicinstantmessagindea-

Shttp:/iwwlicq.org/
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turessuchsendingandrecevsing messageshangingstatus,
retrieving userinformationetc. areimplemented.

ThelIRC[7] pluginis implementedasa Java programthat
shavs the differentIRC channelsasusersn the aggreyated
userlist in MIM. Currentlyit is not possibleto dynamically
join andleave channels.Only the basicfunctionssuchas
messaget channelsaandprivatemessageto usersareim-
plemented.

MarratechProis an e-meeting product by Marratech
AB[8] which is designedor IP multicastbut it alsoworks
with unicast.It hascomponentsuchasaudio,video,shared
whiteboardandchatandis mostlywrittenin Java. Thechat
plugin for MIM usesthe chatagentfrom the MarratechPro
application,soit is fully compatible. Differente-meeting
groupsare representecs differentusersin the MIM user
list.

5 Reated work

Framevorksdevelopedn thefieldsof ubiquitousandpena-
sive computingaredesignedo solve mary of the problems
mobile applicationsface. For examplein [9], approaches
for systemsfor penasive computingare presented:data
and functionality needto be separatedforce applications
to explicitly acquireall resourcesandto be preparedo re-
acquirethem,a commonsystemplatformallowing applica-
tions to run on wide variety of devices. Theseapproaches
aresimilar to the onesusedin our system.The systembuilt
on theseprinciples,oneworld[10] could have beenusedas
platform for our system,but like mary othersimilar archi-
tecturesit reliesfunctionality (suchas objectserialization)
whichis notavailableon all of ourtargetplatforms.
Insteadof having multiple concurrentlyrunning clients,
we could useoneclient that migratesto the currentdevice
suchasin the Sprite[1] or Emerald[12 systems put this
doesnot work if a client becomesdisconnectedrom the
network sincewe thendo not have arny way of migratingto
anotherdevice. Therearealsoproblemswith for example

migratinga clientusingthe Jasa AWT API to adevice only
supportingthe Jasa MIDP API.

A remotedesktopsolutionsuchasVNCJ[13] or Microsoft
RDP[14]would solve someof our problemsbut would also
introducenew ones. The available bandwidthcan be very
limited and the lateng high, which would not provide a
good user interface experience. Also, the userinterface
cannot adaptto the new platform and we have no way of
using the applicationwith out network connectvity. For
someplatformssuchas mobile phonesthesesolutionsare
not practicalatall.

6 Futurework

Pluginsfor other systemswill be implemented. One way

to achiese this is to useoneof the applicationghatalready
have supportfor all the major instantmessagingystems.
Not only instantmessagingystemsanbepluggedn, other

chatandmessagingervicescanbe usedaswell.

Since most wireless communicationtechnologiescan
be usedto position the user positioning servicescan be
pluggedin to provide valuableinformationto otherusers,
suchasaddingthe users currentpositionor the lastknown
positionto the autoresponsanessagén 1CQ. The Alipes
platform[15] providesanarchitecturdor locationawareap-
plicationsandcanuseseveraldifferentpositioningtechnolo-
giesandcombinedifferentpositioningsourceso onemore
accurateposition.

Oneform of mobileplatformsthatneedspecialuserinter
facedesignis wearablecomputerswherethe userinterface
canbelimited to alow-resolutionheadmounteddisplayand
achordkeyboardor evenonly audioastheonly meanf in-
put or output. Seee.qg. [16] for anexampleof the problems
of userinterfacedesignfor wearablecomputers.

7 Discussion

Using a systemlike MIM on a mobile phoneto sendshort
text messagesan be a lot cheaperthan using the tradi-
tional SMSservice.Comparingcurrentpricesfor thelargest
Swedishphoneoperatoywe seethatthe differenceis huge.
A SMS messagdasa maximumlengthof 160 characters
andsendinga MIM messag®f 160 characterover GPRS
from a phoneuses392 bytes,including HTTP headersand
datafor boththeHTTP requestindresponself this dataex-
ceedsreemonthlyincludeddatavolumethe priceis 0.0069
- 0.048SEK dependingon the subscriptionwhile the price
for one SMS messages 1.50 SEK. This is about31-217
timescheaper

We canalsoevaluatehow our systenrelatego thediffer-
entproblemswe statedin sectionl. It canbe seenthatthe
MIM systemhandlesall of the problems:

Wide variety of user interface possibilities Some plat-
forms can be detectedat runtime and the interface



adaptgo thespeciakcharacteristicdyut otherplatforms
needspecializediserinterfaces.

Resource limitations Stateis keptata sener, noton each
clientreducingthe storageneededAn IM clientis not
aCPUintensveapplicationsothereis no problemwith
thelow CPU power of e.g.mobile phones.

Heter ogeneous networks We usea low bandwidthproto-
colthatcanbeusedoverHTTR, soit caneasilybeused
on deviceswith limited network capabilities. Clients
thatcannot maintaina continuousconnectiorwith the
sener canrun in a polling modeinstead. If we loose
connectiorfor sometime we will regainall lost infor-
mationwhenwe reconnectgain.

M obility and state Any number of clients can be con-
nectedat the sametime, and ary client hasaccesdo
the sameinformation and messageslif messagesre
recevedanda new clientlaterconnectsit will receve
thesemessageaswell.

8 Conclusions

In this paperwe have describeda new instantmessaging
systemMIM, designedor mobileervironmentsthatdo not
suffer from problemscurrentsolutionsdo. The systemsup-
portsany numberof concurrentlyconnectlients,which are
synchronizedsothata client canconnectanddisconnectt
ary time with out losing ary messagesThe systemis de-
signedto inter-operatawith differentcurrentinstantmessag-
ing systemssuchasICQ or MSN Messengerlt canrun on
differentplatformswith differentcapabilitiessuchasPCs,
PDAs, mobilephonesandwearableeomputersandcanwork
overtemporarylow bandwidthconnections.

It illustratessomeof the designprinciplesthat are nec-
essaryin a mobile ervironment: minimize statekeptat the
clients,adaptheuserinterfaceto thedifferentplatformsand
allow concurrentlyrunningclients.
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