METHOD AND SYSTEM FOR COORDI NATI NG DEVI CE SETTI NG BETWEEN A COVMUNI CATI ONS :

CLI ENT AND | TS HOST DEVI CE FI ELD OF THE APPLI CATI ON [ 0001] The present
application deals with the coordinating device setting between a data
comruni cations client and its host device, in particular, to the
propagation of settings fromthe host to the data communi cations client
when a client node is set to adopt the host settings. BACKGROUND [0002]
In a host wireless device, it is sonetinmes desirable to add a client onto
the host to performfunctionality that the host normally woul d not

i ncl ude. THMETHQRD AND SYSTEM FOR CEIRDEYAEEING PRVIEE SEd re and hardware to
comuni catBETWEENA GOMMERN CAJEGOSICLIENTANRITS HOSTEREVIQH| cal | y woul d not
be. Further, certification could occur prior to the client being added,
especially in the case that the client is integrated after-market onto the

W rel ess Cﬁglﬁgpﬂ.@oﬁﬁiud;knbﬁ further desirable that the client is able to
communi cate with the na I|c ﬁwons B and that the host
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devi ce for® I'cation an aying or outputting fromthe
client aprﬂ@@féhﬁ?bﬁ‘ﬁ’fseﬂff@@{)ﬂ In sonme cases it is also desirable to be able
to use device settings fromthe host environnent in a client setting.
Exanpl es of this could include |locale information, tine zones, display
thenmes, date format, tine format or backgrounds. The automatic propagation
of a chang®ACKGROUNDdevi ce setting woul d be preferable in sone situations.
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client being added, especially in the case that the client is integrated after-market onto

the wireless device.

[0003] It is further desirable that the client is able to communicate with the native
applications on the host and that the host applications are able to communicate with
client applications. This communication preferably includes controlling a user interface
_on the host device from a client application, including registering inputs to the host
device for the client application and displaying or outputting from the client application.

[0004] In some cases it is also desirable to be able to use device settings from the host
environment in a client setting. Examples of this could include locale information, time
zones, display themes, date format, time format or backgrounds. The automatic
propagation of a change in host device setting would be preferable in some situations.

[0005] In one embodiment it is also desirable to have symbol inputs to a client
correspond with symbol inputs to a host. 1t is further desirable that the input of symbols

be simplified.
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[ 0007] The present system and nmethod provides a divided architecture for
integrating a client into a host wireless device. One key to the present
systemis that the host is recognized as the dom nant determnant in a

di vided architecture due to the fact that device type certification
efforts (A obal Certification Forum (CGF)/ PCS Type Certification Review
Board (PTCRB)) may happen prior to the client being integrated onto the
host. This necessitates that the host and tightly-tied applications to the
host remain unfettered. [0008] The present system and net hod provi des a
virtual me0onehé is furberidesisblarte belahiptorupgesds ot dawpawtle eerdvisioningél? ce and i's
used to r e&'d\rééa:yfra.mrélHoetaaévae@@,m&]@ﬁamgﬁb 1k nBRSHHWAR ortRETRI i&Akes t hrough
a client that would normally send client application comands and
functions to host dependent features, such as hardware, software, firmare
or conmuni cati ons networks. However, since the host dependent features are
certified gurmmﬁﬂqt roll ed by the host devi ce, the operating systemi nstead
comuni cates” W th abstraction |ayers. The abstraction |layers have a native i
interface for comunicating with host applications, allow ng client
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client andfe%' anges, .at the host device are ignored. [0010] A client

application accesses the user interface of a host device usi ng a host
native application, a platformabstraction |ayer and a host independent
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pl atform unction calls. The
host nati veanappllaatmﬁhromm@em@ﬂ)ﬁtwm@ nseeally send @Eﬂ%ﬁ?@“@h@ host device, and

is used t O SddR an@fuhbiRnS tARE: depERticRBrebiRres NRich 88 kardware, software,
firmware or communications nehnorké. However, since the host dependent features are
certified and controlled by the host device, the operating system instead communicates
with abstraction layers. The abstraction layers have a native interface for
communicating with host applications, allowing client applications fo use the host
dependent features by utilizing host applications.

{0009] Device setting such as locale, time zone, display themes, date format, time
format and backgrounds can be set using a binary variable. In one mode, the client
settings are adapted to automatically adjust when host device settings are changed.
This change is propagated by either having a listener at the host to signal a change in
device settings, or polling when a graphical interface of a client is brought to the
foreground. In the other mode the client settings can be fixed at the client and changes

at the host device are ignored.

[0010] A client application accesses the user interface of a host device using a host
native application, a platform abstraction layer and a host independent engine




interface. [0011]] One exanple of an input for the host native application
is the input of synbols. In a systemfor inputting synbols to a client
where the host has a native systemfor inputting synbols froma host
synbol table by navigating a host cursor to nove between adjacent synbols
di splayed within a host grid and the host further has a keyboard, the
keyboard can be taken advantage of to map synbols to one keystroke. A
client synbol table is created conformng to the host synbol table, and a
grid is made where the indicia of at |east one keyboard key is associ ated
Wi th a syndoimwsisetngtietneentierser ivedace andreudient oprlicatiey. The hdse keyboard, the

cursor j UnpgepkRidhiéhafrialid .ﬁétm%daeerﬁﬂéﬂmmenw%% pPEf@rm e&js@éuua.gla?ér the device
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upgr ade or, gﬂmgrade client service, i.e. to provision the data client

[ 0013] The" present application therefore provides a systemfor propagating
device settings to a data communications client froma host on a nobile
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setting i ndi cares sal I cations use device settings from
sai d host . aqi@tesA keyliethp keybesrd. ta%amrﬁ@atﬁmwoff@rqoﬁ@wotwﬁﬁya@g* a nmethod for
propagati ng devi ce settings to a data com‘rum cations client froma host on

a mobile d QF |5|n hangi ng
devi ce set Wi@?’%"ﬁ"ﬁﬂ’@% e(‘é'c%j RS ‘H'Shedt rqme%)ztf”g%)eﬁg&hoécteadgppl i cation;
noti f yi ng bhdeddatethe deningn By &lioeng sieps Bom a@f:ertugmhg@oggn eihagsledtmnges on t he
provisioning of the client can be changed. A host device user is thereby enabled to
upgrade or downgrade client service, i.e. to provision the data client

[0013] The present application therefore provides a system for propagating device
settings to a data communications client from a host on a mobile device, said system
comprising: at least one host application adapted to operate on the mobile device host
and further adapted to change device settings on the; mobile device; a notification means
adapted to notify the data communications client of device settings changes on the
mobile device; a mode setting at the data communications client, said mode selting
adapted to indicate whether client applications on the data communications client should
use device settings from said host; and a client settings application adapted to receive a
notification from the notification means and change device settings for said client
applications if said mode setting indicates said client applications should use device

settings from said host.

[0014] The present application further provides a method for propagating device settings
to a data communications client from a host on a mobile device, said method comprising




nobi | e devi ce; checking a node setting at the data conmunications client to
determ ne whether device settings changed at the host shoul d be propagated
to the data communications client; and if the checking step determ nes '
changes shoul d be propagated, changi ng device settings for said data
communi cations client. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] The present
system and nethod will be better understood with reference to the draw ngs .
in which: FIGURE 1 is a schematic diagram of the conponents and dat af | ow
according to the present systemand nethod; FIGURE 2 is a screen-capture
of a host thepgkpsedt shengingdericn getliensicodke mphileidedes wsing at least one iptbe sel ected in
the host epujidAHRMyindthEWRE cominbnigatDRS BRArJF BRlidd RitiAds dhafigds@Atheappl i cat i on
started froma haost environnent; FIGURE 4 is a,scree‘ge-glf{;\pdt re. of a client
2ppl | cat | TRORP APAEHCIEURY # AIORAEGA D1 BRI TR RIRCE & SRl B | on:

FI GURE 5 iwhethes 6hdinzakitiagaitangedat tie Hobishoddrpoprepdgatediicithdaittaf | ow for a user
interface I : : +Of d nmet hod; FI GURE
6 is a vi ecv?/%g'ﬁﬂg:g%%gfﬁe&/(r%ﬁg|fﬂ%§§§5eﬁlr%ﬁt%%ﬁﬁ§§%@%ﬁ€@? B’?/ari ous i nput :
opti ons orprepdgatst, chendingdevice exliRsdorsaigstacogmpinigatiods tignh general | y QUERTY
keyboard | ayout with synbols mapped to certain letters; 4 FIGURE 9 shows a
9*6 grid i ' d layout with synbols mapped to
certain Ie#'gfgﬂgﬁﬁémﬁﬁﬁ%#@'g&é grid in a generally QAERTZ keyboard
| ayout with synbols nmapped to certain letters; FIGURE 11 is a bl ock

di agram i | doyg rTﬂIa'pFéQerﬂS%%tl aRPREMEd il Bk ibeisr ufddAda Wit rbfredcd boawg har t

show ng the u.ggr.ade in tThe provisioning of a client; FIGJURE 13 is a

f1 owchart YASREHY iR downgrade in the provisioning of a client; and
FIGURE 14 is a block diagramillustrating the propagati on of changes in the

host  envi EIURRY s %%cﬁe%tig Qi%&a&%%’ﬂoﬁﬁ&é?\&sanﬁ labBfbw according to the

present system and method;

FIGURE 2 is a screen-capture of a host application showing various applications that

can be selected in the host environment;

FIGURE 3 is a screen-capture of a client application started from a host environment;

FIGURE 4 is a screen-capture of a client application started from the host environment

in a host application;

FIGURE 5 is a schematic diagram of the components and dataflow for a user interface
according to one aspect of the present system and method;

FIGURE 6 is a view of a host symbol table;

FIGURE 7 is a view of various input options on a host device;

FIGURE 8 shows a 9*6 grid in a generally QWERTY keyboard layout with symbols
mapped to certain letters;




DETAI LED DESCRI PTI ON OF THE DRAW NGS [0016] The present system and method
is directed to a divided architecture for a client on a host device. One
exanpl e of such an arrangenent woul d be a data-enabled cellular telephone
with a data device client running on top of the host tel ephone
environment. O her exanples of clients running on host environnents woul d,
however, Dbe known to those skilled the art and the above is not nmeant to
limt the scope of the present nmethod and system The exanples bel ow wil|
use a host that is a cellular telephone and a client that is a data device
client merERIBGYRESshows attrgidiinom ggneraliy SEERTY beybpard ypiggdth g@ehdse will require
certificathgneRid Qah@eft Ny rel eased for sale and use in a given market.
Exanpl es of certification include GSF- and PCS-type certification review
board (PCTRB) certifications. These certifications are for the hardware and
ti ghtly-ti HGUREDIlshowd 4 BByrit O 4 dererallp QMERTE. keli@iBRyduhwiirgaibols o | ncl ude a
client th et Y] ions capabilities without having to certify the
client, tﬁéaéb%?gg(?atl (@%#égs; the client requires a divided architecture in
whi ch the phone and the tightly-tied applications to the phone renain
unal t er ed. FIBUREOHI] a Claek @xpERliRsing B hagieiibieshtohe to acconplish this is
illustrated in Figure 1. Figure | shows a nethod and system for a divided
architecture 10 which includes client applications 20 running on top of a
vi rtual neEBURE 21s a l0@0it si@iviirathe apgrédedathieonevisi@inggha plientiny appl i cati on
that is designed to run on a virtual machine 22. In the exanple of Figure
1, these could. include a nessages lication 31 . for viewn ssages t hat
have been FIGURE/Bds @ {owbat shand %taﬁgg‘@égf?dﬁﬁn ?QQPTWIC’EWQ oﬁ? @?%%@Jrgn addr ess
book including phone nunbers, e-mail addresses or other contact
| nf or mat i opyah RIE {416k Yot @bhgta R iSRRG HeGRopaaoR b BlangRith tedobion 33 for
p

schedul i ng “appoi ntnents a 3 rra.na.gla/\{gi time, a browséer application 34 for
browsi ng t grRvirpRRent fdhe dete copMUNCHIBR PR a conpose- nessage application 35
to conpose nessages for SM5S or e- nmil, a save-nessages application 36 to
vi ew nessages that have been saved, a search-nessages application 37 to
search for a particular nessage, a |lock application 38 to |lock the
keyboar d aRETALEBNESGRIFHONDHTHEDRAWINGS and a set-up application 39 to
change the set-up configuration for client 15. Qher applications 30 coul d
al so exi st [G%‘?G] The present system and method is directed to a divided architecture for a client

on a host device. One example of such an arangement would be a data-enabled

cellular telephone with a data device client running on top of the host telephone

environment. Other examples of clients running on host environments would, however,

be known to those skilled the art and the above is not meant to limit the scope of the

present method and system. The examples below will use a host that is a cellular

telephone and a client that is a data device client merely for illusiration purposes.

[0017] A host device will require certification prior to being released for sale and use ina
given market. Examples of certification include GSF- and PCS-type certification review
board (PCTRB) certifications. These certifications are for the hardware and tightly-tied
applications to this hardware.

[0018] In order to include a client that has communications capabilities without having to
certify the client, the integration of the client requires a divided architecture in which the

phone and the tightly-tied applications to the phone remain unaltered.




part of client ‘applications 20 and the above-listed applications are not ;
nmeant to be limting. Further, other clients besides client 15 could exist
on the host device and these other clients could have applications 29 '
whi ch coul d be invoked fromapplication 30. [0021] Virtual machine 22 is
preferably started at power-up of the host device and stays running no
matter what. In one preferred enbodinent, the virtual nmachine is a JAVA
virtual nmachine and client applications 20 are JAVA applications. [0022]

Al'l client applications 20 use virtual machine 22 to invoke instances of

obj ect s created by client applications 20. [0023] A feature call such as a
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are built aBmator 200sinird@mitGeofansiiaboacnae 22he host devi ce has acquired
certification for its host dependent features such as hardware, software
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host devi c;ﬁese[n&%@hd@e@mmmdmmu pagE uodeisoermail agdrksses preotifes genigads of t he

host devi C'ﬁfan%t & for iafMluaiS bl &5Mpafigh)] daféﬁélér%Pﬁucﬁlorn%@tféﬂécﬁgdhllidgz ing the

f eat ures, ove archrtecture provi client ﬁg I"i c |ons 20 can
run on a h@P@?‘“%WFSr%‘ﬁrﬁ'ﬁ’iﬁg'ﬁ%H“ﬁsaé’rW%rF%‘%ﬁ?ﬁi‘l"@?"ﬁ’l’bf‘?‘i’é’“ﬂ tNeHEA ce wi t hout

having to dtRerGefiord, ¥ compdss-radsabideempplidatiorcds tesbmpae heesaabee dbr SHISidre- host
dEVI ce af E%rﬁ[h%]er%{glescs%t esoeip llGanlJl égjtP v%vﬂﬂes@ggfegﬁha@ﬁéﬁ%eﬁgﬂleé IaOI’l tot he hOSt
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the phone Ication could be an f':l % or contact
appl i cat i Oﬁhgzcllgqﬁgoqtdﬁ@vaéagglcatlons 29 which could be invoked from app tcatlon

[0024] Virtual machine 22 is preferably started at power-up of the host device and stays
running no matter what. In one preferred embodiment, the virtual machine is a JAVA
virtual machine and client applications 20 are JAVA applications.

[0022] Al client applications 20 use virtual machine 22 to invoke instances of objects

created by client applications 20.

[0023] A feature call such as a hardware call on system 10 from client applications 20
would normally go through client OS 24. Client OS 24 includes a number of primitives
for interacting with hardware. However, in the case that client applications 20 are built
onto a host device and because the host device has acquired certification for its host
dependent features such as hardware, software and firmware, it is preferable that
instead of interacting with the features directly, client OS 24 interacts with a host
abstraction layer 26. Host abstraction layer 26 converts calls from client applications 20




phone nunbers for individuals. A user may w sh to sel ect a phone nunber
fromthe address book and have the wi rel ess device phone that person. In
order to acconplish this, a user may sel ect the phone nunber and select an:
option to phone that phone nunber. In this case, contact application 32 =
i ndi cates through virtual machine 22 to OS 24 that it needs to nake a
phone call. Instead of using the host dependent featrue directly fromOS
24, a notification is sent to host abstraction |ayer 26 which, through
native interface 28 invokes the correct host application 40 to nmake the
phone cal |to hbst ctilsehroaghamnmeitiee inferfRea: éNative intsifgcaflindkerehgsheanpbcadipns i cat i on

42.. Phone anphidcAbi,Qnr Aol iBfnSidtdie! Benhengoral | and the user proceeds

as if the phone call was started fromclient application 20. [0026]
Simlarly, cI ient application 20 could give a user the option (instead of
phoni ng  tjoez4) meERIsE HERGFlicAiRNs Beol@ i febiuresEtagestsievisd theotham Mul ti - nedi a

t tact,. t d
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exanpl e Ofde'\:;ic;QWtﬁou%haJirﬁ%?e hodl. ARPLIBRE R Wektiebs EiReSMihapgt i cation 44 or
MVE application 46. 0027],_An alternativ ﬁrﬁﬁeﬂ%\!% client
appl i cati ﬁ?vﬁﬁa%ﬁﬁ'f% B AnGdipgian afRaee %tafjﬁ'ﬁ?n ithedtog % phone nunber

within it, for exanple, in nessages application 31. Messages application

31 could gfoﬁﬁ%%ﬁé%?{amétggfQmelnpécbgﬁc%n&rpu@rﬁ%e Lo PRRAS tAYMARAg ¥id h the

message. A phone-re tion 42.° Short-nessage service (SMB)
appl i cat i olepone cgff whan the b?ﬁéé?"a"eﬁﬁgﬁb@r tetsphonee VY t §§B?I cation 46 is
started Wéﬁ%rbhrﬁ@ﬁhs%ﬂﬁély madswamsmg%st aﬂsucst.dnstmeme tHertoemhond tal cl i ent OS 24

to the host, abst on.,.l er wth a
native i nt‘@'ﬁﬂ?ii‘gs‘:ﬁ # I'?%é Seé:ﬁp ?é:@ r%i\,gaﬁe igéé%i&%%m}}égﬁﬁf?ﬁ led in the
art wil| rtedughthe wiraless $y§te§Up‘|!ﬂweé%r weanie 8 sienhaprlipadion @Btheaiove0  and host
appl i cat i oRghithGwrd r@qﬁu@@tt@?mﬁ'\@oﬁ@%@apdl@b@hﬁbﬂ@rwmmmﬂ\@hﬂn@ chie supplied

i e, aRBlerE Simchon sod] Gt -2 D80 i SRblsAPn B )0, o2l o 4
appl i cat i ophcpanuinBeradt individedisf Acrerandyogsh toaplpttiaqipnopurdt@r frather ence is now
made to Fi gufe Dol fiHabe theHHBMEs ovie pRETR tRAREMBE. In order to accomplish

this, a user may select the phone number and select an option to phone that phone

number. In this case, contact application 32 indicates through virtual machine 22 to OS

24 that it needs to make a phone cali. Instead of using the host dependent featrue

direcily from OS 24, a notification is sent to host abstraction layer 26 which, through

native interface 28 invokes the correct host application 40 to make the phone call. inthe

example of Figure 1, this would be phone application 42. Phone application 42 then

starts the phone call and the user proceeds as if the phone call was started from client

application 20.

[00286] Simiiarly, client application 20 could give a user the option (instead of phoning
the phone number) to use a short-message service or a multi-media message service 1o
contact the individual. In each of these cases, a different host application 40 is invoked,
but this is done similarly through the host abstraction layer 26 and native interface 28. In
the example of Figure 1, these host applications include SMS application 44 or MMS
application 46.




of a host application. The host application lists a series of client
applications that can be activated. As used herein, activated can nean to
both start a client application 20 or to bring an already started client
application 20 to the foreground. In order to activate a client
application 20, the user scrolls to the client application that s/he
desires and selects the client application. Reference is nade again to
Figure 1. Wien an application is selected in the host environnent, a
client application selection application 48 uses a set of appllcatlon

pr ogr amm nigo2ntAeralteroative EAPhEY ofmcliatiaphicatine 20@et!d bp an el greswagstien can
request a .ﬁélbaﬁ@tg fﬂam Mﬁ%tek Qhird® f&rcéx%%tb ViR bR ssalgBO 3 ca%h Qﬂt MédRdscat i on

sel ection applicdtion uses a client abstraction ¥ 50 to activate an
appl i cat i orPPligating $i ‘&Uldeﬂ'l\{e 56T 1he 8ptiariR copct ep ?ﬂe"é‘ﬁﬁ FHISN sel ection
appl i cati omest8ge ah pisona-rélstad kpmitatioh &2, shert-ireastgk atwide (SME) dpplivatiaid®t r act i on
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virtual Wﬁﬁéﬁbé&?ls%gnwﬂé&hatrp@%%u{té?@cé@é RF b Askteppiestionapp! i cation 20 to
become active or, alternatively, performs a "reverse native call", either

t hrough cli ent OS5 24 or via client connect 52 to mani pul ate the native
r epr esent ajooes) Asfons ekitieddh therstt wilbjeelize, dathis shpntiadibetweartibe spiliieativesCc| i ent
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networ k features 't cations. exanpl e,
client 15 besterpisatian é%t”é‘“ﬂf@i’ H'@P”& aE?J@E‘i'“\“l% W%PBEJB’F“C’Ph té "M@Mﬁ originally

supported ggpiitdtion st device. Cient connect 52 involves a protocol stack
to performthis nessaging, and thereby increase and inprove client

functionality. [0033] An exanple of the above is a client cal endar
appl i cat i ofp028] 1t is Furber desisable hatar@lientspplisatinngp g peliveieg ifP® 230shr a cl i ent

-mai | apphy ;ﬁaéﬁoﬁ Bo. aﬁefeﬂehbtsu& nak @thdé B Fub@reac W@ﬁe 2@5@&9}5 Srdenguptared.. Request s

for acllen 0 be act { are. c I 1N tion calls !

t hr ough naf’ﬁtQ/@PF g 8’&21' 'fg"f’%’?ﬁ% 'O'?]f‘f'%tﬁeﬁ'es ﬁeﬁ%%n éé\c?téon%%aE%Hg%t ;

appl i cat i ondivaied. Ahesee hafpil, editied nan PGandtp dothistant eoelignigvplicetian0tdiie di spl ay

f oreground, mg[a%?*ré& fér&féﬁ%né\téﬁp%&éﬁabﬁnﬁ@%o%m hd 2R & h@vetdd and Figure
n_

4 repr esents SCre ture gl}pﬁé’ ﬁ&gﬁss a | I cation 31.
As wi | eCI&ﬁb?F@B?a&E’%EO L}’ ‘S‘ﬁ’éscécﬂlﬁ e thg ey tigp {h SCHESH or ot her
mar ker on blectShE Rt gahltafioe Refsteticdie misle dgdinto Figiredt dVhen an
" application is selected in the host environment, a client application selection application
48 uses a set of application programming interfaces (APIs) by which the host operating

system can request a client application 20 to activate.

[0030] Client application selection application 48 uses a client abstraction layer 50 to
activate an application within client applications 20. Client application selection
application 48 calls a function that is translated in client abstraction layer 50. Client
abstraction layer 50 then uses viriual machine 22 to activate a client application 20.

[0031] Client abstraction layer 50 in alternative embodiments can either inject the client
0S 24 event into virtual machine 22 which causes the selected client application 20 to
become active or, alternatively, performs a “reverse native call”, either through client OS
24 or via client connect 52 to manipulate the native representation of some client object
which causes the selected client application 20 to become active.




“that the client i's in the host environnment. [0035] Alternatively, client
application selection application 48 nmay conmuni cate directly wth virtual
machine 22 in order to activate a client application 20. This may occur,
for exanple, in the case where client application selection application 48"
knows the code or a hook to start client application 20. [0036] Once
virtual nmachine 22 receives a nessage to activate an application, either
fromthe client application selection application 48 directly or through
client abstraction layer 50, a client application is activated and needs
to assunme control of the host user interface. In order to do this, client

applicati I { I G n
applicati 3@0%3 dl%??:‘?% |Ct(r\:§i caﬂggﬁé%dlfgrn@lwbowfef@ge? |fégnﬂé-|6gﬁ) g%%h%hiﬂtsaser
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to take ovgr .ntam;esuls%or@a@n tHelHast &éeié@neﬁenacdaﬁéétah wb@tré%ﬁﬁb’tot@bd! glgk @ppl i cation
20 and the Cient ag%){hc ion Ctl on 48 adapts all of
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user interface. Client application selection application 48 is an
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detai|l below preci at ed one skilled he art, other
enbodi nent SEEHTPRIISFIgER B3 ‘f'“lae‘ﬂle”tg’ T@WP cafign Q%@’Sﬁﬁfg‘i’ iy t%?ﬁrere@s control of
t he user i ghpeird Figarebia FRequédts fonk clidnt agplictibn fol bedhctiatsaughcongdriedtto appl i cat i on

sel oot on ARGoh Sk A0 hale hlidhe A0 UREL ] ! RaleliLliely dinl rabl e when using

a host an evice’ se ronized in certain
si t uat i onsapplixafiprsc20s é'h@ﬁerﬁj?@“@é‘ms(ﬁolﬂﬁ%ﬂ%'@ib@@ﬁ&%‘@éﬁ?’?h@éegf‘{“ﬂ?fe zone
settings, date format settlngs tlmsforrrat settlngs or t heme settings

Local e, d her el set h t

| anguage o@ﬁ‘ﬁ?ﬁ“ﬁ?gﬁp&%sgn Sf‘%‘?n g‘ﬂjﬁ%@y‘%é%‘?’ﬁgﬁw reﬁ n% ué:%crg%pan?sh | t
coul-d al socaphud ofdies disrdayiad yrivesauds srplitatigu 8&tAson) be @pgeciate(gmmﬂfskll}RZERTY
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background i mages %0 n setup application 39 referred in Figure 1, a
user can chgideecisatinidbe BoshepEonPet all ows the user to use host settings
for the device settings or customsettlngs As  one skilled in the art wll

appr eci at e[OO?S]%teJng{ \%gluf-!l tgag)pﬁﬁ% chuelc?ghc%ﬁo# rTDJ d«%f'nrr‘i\mﬁ:gﬁ dwe&tl?cal e and

time zone ese nc U
with virtual machine 22 in order to activate a client application 20. This may occur for

example, in the case where client application selection application 48 knows the code or
a hook to start client application 20.

[0036] Once virtual machine 22 receives a message to activate an application, either
from the client application selection application 48 directly or through client abstraction
layer 50, a client application is activated and needs to assume control of the host user
interface. In order fo do this, client application 20 makes a call back to client application
selection application 48 indicating that client application 20 needs the user interface.
Client application selection application 48 then uses host code to take over the Ul and
thus becomes a portal between client application 20 and the host. Client application
selection application 48 adapts all of the host inputs to events for the client and takes
over control of the user interface. Client application selection application 48 is an
uncertified embodiment of a host native application 60 described in more detail below.
As will be appreciated by one skilled in the art, other embodiments could by certified.




[0040] If the node is set to the host settings, the device settings for the
client are synchronized with the host's device settings. Any changes in
the host's device settings are propagated to the client and the client's
device settings are, therefore, also changed. For exanple, if a user :
changes the | anguage from French to English in a host application 40, this
is propagated to client 15 and client applications 20 will use English.
[0041] In the case where the client display is set to mmc the host

di spl ay, propagation of changes in the host display is acconplished by
havi ng a |[p&37¢ e mprietdms icomtrol ofde vser infegfacehimckaient A8 s notifiesidtroughgs. Upon a
change in host |istener will notify setup
applicati O%Q@gﬁﬂﬁét{oqg,&g arrllggﬁhgg&?eae&rﬁﬁ%ade to the host device settings and
this change will be reflected in the client device settings. [0042]

Al ter nat i vieb3g] Ithy fafieg atsiBleafhef usiiga pest and é Benriestithedevizt sétthars beoul d i ncl ude |

ol 1TNg | xSt @ apaRLEAL SRRE SLRRLAEFAOIhDSEIga | 2kes over.

This polli r¥5 device set the client
devi ce setztmeag@tlrmﬁoﬂatm@m)%ewm wﬁquﬂ@eﬂlﬁg%préwﬁm% Lpestadmde. If a

change hasgagmrd Raes, .n&:%s%h&@tse@lﬁgg@eh a§ﬂuana%e@memﬁwdm{ 10 [0043]
Thus i f the node I_lﬁ aut ona e host

ett] s in t
device sePPMRGSEMIEN HILHE Of %pa[nﬁg B ‘é@?lso @Fqg‘ﬁ%‘Peg?%‘gS%gﬁf’%@gﬁ"ﬁ Yener or by
poI | i ng, asg. d@mkERTNeAZEmm\ﬁHVEfﬁmdrAQVORAK Cmversstihgs coulddnawdeolps set to

" manual ' O‘Saﬁgé‘ggﬁeb&%rgbrﬂﬁﬁ‘a ed he user can update the device settings in

the client an ent a cations will use these dlspl ay setting instead
of the host device settings. If the node is set to 'client settings',
changes t oo0383 In map@h(ﬂzﬁm B®refefiet irFgurei1l, & ube chgcabedbdiyeanld reate

applicati . b e | f ce to Figure
14. A m)bio“‘ﬁét aﬁcgw/‘pi 48% ﬂ USE _s%ﬁ@gé'fgar ﬁgbg\ﬁ%eo%ﬁﬁﬁf éva%ggﬁge@ﬁ%nﬁt& 1415 on a
host commueriechiledin tpeari wik amwa#g aiffesent mople settinsoropid b userior hepe,

comuni cat jp@iiSand thid ZoRE R Be¥P kdid BORtindlRMH ForeMeddedeEndiost  appl i cati ons
1442 which include a device setting application 1443 allowi ng the user to

change device settings. As described above, these settings can be various
t hi ngs i nieb4a]ilfrte mbaiﬁeisxeh"tetmémﬁaegmgs,ﬁﬂeeimicse@tﬁﬁgsgx,thd aentlaes date formats,

time for rraéyﬁci@Sniz%tdnﬁﬁ the host's device settings. Any changes in the host's device seftings
are propagated to the client and the client’s device settings are, therefore, alsc changed.
For example, if a user changes the language from French to English in a host application
40, this is propagated to ciient 15 and client applications 20 will use English.

[0041] In the case where the client display is set to mimic the host display, propagation
of changes in the host display is accomplished by having a listener application
monitoring the host device settings. Upon a change in the host device settings, the host
listener will notify setup application 39 that a change has been made to the host device
setftings and this change wiil be reflected in the client device settings.

[0042] Alternatively, propagation of a change in the device settings could include polling
every time a graphical user interface from the client takes over. This polling involves
comparing the host device settings with the client device settings and thereby
determining if a change has been made. If a change has been made, the client device
settings are updated.
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settings that the user may wi sh to have both on the host and the client
side. For exanple, the user nay wish to use a 24-hour format rather than a
12-hour format for tine display and nmay change this in device setting
application 1443. [0046] As will be appreciated, host applications run on a
host operating system 1444 and the host device includes storage 1446.

[ 0047] Once a user changes a device setting in device setting application
1443, this information is propagated to a device setting application 1424
| ocated on data conmunications client 1415. Device setting application
1424 woul 0048 Thyribipegmtieist'@domaticaardost settinh€, chprdesdathe best davi®0 t hat t he
change affs%ﬁ?%’uﬁsa utlelito A8 AR eRITr AHShnRisteNASR by B! Achickatinkie art, the
update step from device setting application 1424 nay be a gl obal message
sent to al3Po%pplications 1420 or may be sent to sel ected applications, for
exanpl e through a registration nmeans where applications indicate to device
setting j i.0 4 t. . 1 pt i I ameters.
The changgteﬁ%igﬁf%ogﬁ‘%}ls%%%h% 'é&geel?l%aﬁpghgﬂ d&ﬁ@%’ﬁ%ﬁ%&h[heggéerﬁcgw%%nd native
i nterface thegdevicesetiogcin theetfertispy dieahappiicapnsi withesedhrse disply felfindon vi rt ual o
machi ne 1424ead §bHostRRVicE Setfhst irith Aed ik Sattd efend delthgEPohandeso Mecess client
st orage 1430, user has the option of

2T 10049] 0 diment.  th
telling th@sﬁ?eg'cﬁgmﬂ?%“@w‘? ‘gﬁ‘g‘?‘?&b‘ﬁ'@hﬁ%@fﬂonﬁgoi gnore changes made on the

host environnent. In this case, the user through settings user interface

appl i cat i ﬁ{doﬁ%ﬁ?g%%e@éréﬁnn@ﬁrfﬁb%% Elgdke #0965 dARELIAB t he host

envi ronne 0 I gnor ed. I s case, device setting .application

1424 wi || Peivdes adatagempunications client 1418082 Hosk opmpRicatign seyiea Fviig 21422 t o

d_elt lergi ne ceftifiell bertiori 10 Gdrangenusioatiohs witethp nepadat-est desicamplutesdiosons 1420. As
Wi e appreci. . . ' vice setting |
applicati o%)pﬁ%ﬂﬁ“sc e%l%%iﬁén‘\%ﬁg %g_ﬁé\é{eﬁ% Hfé‘g a@%ﬁ:%h%ﬂ;%@%@ﬁgﬁg{%&g“ on 1422, '
devi ce set thangsdexjspispiingsi ds degitedahgve thase GRitIAgS GaP B VHIPUEHINGS per si st ed, '
prefer a{)' yftn&;ndiﬁgg::n é/gdna{sétlﬁ@gs§fheﬁ1atg_emng%m%céu%zdfa@gbmﬁ;m?§ hﬂhatisblr ﬁ‘hﬁ“' d  based
propagate the chapges to applicatian an is.fla e set base
on setting®gs pﬁgﬁﬁﬁg%ﬁ%ﬁﬁ?‘@%@bwﬁ%ﬁtaT%%%@Hen} ?ﬁgeof%gr to propagate
changes f r emniples the apginmayatishonsisd 4 22 houtdurmatrathet thamg 12-hpyplferpat foon 1443 coul d

send a NMesgagGishisy SR\HLynafdel thiS th RRé L&) HPfcaldhifaasThi s coul d

[00486] As will be appreciated, host applications run on a host operating system 1444
and the host device includes storage 1446.

[0047] Once a user changes a device setting in device setting application 1443, this
information is propagated to a device setting application 1424 located on data
communications client 1415. Device sefting application 1424 would then propagate the
change to the applications 1420 that the change affects. As wilt be appreciated by those
skilled in the art, the update step from device setting application 1424 may be a global
message sent to all applications 1420 or may be sent to selected applications, for
example thrdugh a registration means where applications indicate to device setting
application 1424 that they are interested in certain parameters. The change notification
is sent through abstraction layer 1428 and native interface 1426 as described above and
applications 1420 run on virtual machine 1424.

[0048] Device setting application 1424 may also access client storage 1430.
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be a periodic nessage or instigated whenever device setting applications
1443 is changed. Further, a listener 1448 could be enployed to nonitor
when device setting application changes are made in which case they wl| :
notify device setting application 1424. [0051] Based on the above, changes |
made in the host applications can be reflected in client applications in |
order to provide a user with a consistent environnment to operate in.

[ 0052] A further consideration for the above will be referred to herein as
conflict resolution. In sone instances, device settings that may be set iny
t he host €ni49] bromersmbodienpninthe usenres the aptien o 4dllingtthe detajeamamunisatiangi cat i ons
client 141%..73§5 SXHER Gandds mdd€ on URBlosBEhFodnltft. AR HiCRsé aROuage to Swahil i

in the host environnment usilng device set,tl,%%3 agpl%catio 1443, this would
get pr opadhitudh sedingeyice itestecs prpcalipp i #a2deqiciesio &.c'e%%}@i"%’esdevi ce setting |
appl i cat i oRadb4Rdhd st sratrodmeant siioubthighored. anthisagee, sletitd segginor  appl i cations
1420. In thi S a. flict. i i ; | oyed.
[0053] A rPReogn{Ees it cadiuh SOa o i BRRRARRaRAT6R RBAATT, TVeC,
thi s case,whekher thdsbinge shpuld behpropacatedée apsficaipes H28gAawids 2BPEP#RS t hat are
avai | abl e gtindpexiash HehinCits@a®of daGibe SR pYRaticadi424 dheckiRgwitat a

communi catigons client 14151,(&%',he_t St of e c%$t|€ni fﬁ&%@g& CEQQLUde

al t er nat i vV¥EMPRYRer FRERCR RPN % 4319 RE1RYS WRTCI B2 KOHIY 6% D1 oy shoul d
‘the user figlweich ipeesiséd, prederaininsuppdstiesonpt.iaod ndsates wbethesditshedldle. Thus,
for exam?péggtettﬁ@ch% %ﬁ?éﬁ@%ﬁﬁ& $420 o8 R BHROTH 6B s@Dashidd dettingd1at T he

data co cations clie oes not support, device setting

appl i cat i offelinERerAPPiRBYs¥220 proceed with English as the alternative
| anguage setting. [0054] Alternatively, device setting application 1424 may |
pronpt t he[00503rn brder ta prbpagesé changestemn bost aprbcatipoy 1448, dspice eeftias sel ect ed at
the host Sﬁ%ﬁ iote kA8 chhl§ sAROY RefX |c%ri,cé fettidg P phtafdinsI82 £ Cinds @ulianguage not

support ed e data conmmuni cations client, "device sett] n? application
1424 may phemprriofiamessage of Betiagiedheasvsatevine sPingarrieatirtt 144a %
communi cat éfaRged IFuRRdr, Dstatay 1448 coub e bmploydico elohitornabn devidelsatting he devi ce

setting application has chgosen s sui I X . WL L be appreci at ed
by those s%ﬂ'@@ﬂn Fhr? PR At egx“éhécptﬁa%en{é]ganwﬁPoifgﬁégéeoﬁ'gwg E'?)%?Ignl anguage

settings at®4may include, for exanple, tine zone settings in certain parts
of .

).

[0051] Based on the above, changes made in the host applications can be reflected in

client applications in order to provide a user with a consistent environment to operate in.

[0052] A furiher consideration for the'above will be referred to herein as conflict
resolution. In some instances, device settings that may be set in the host environment
- may not have an equivalent in data communications client 1415. For example, if the
user sets the device language to Swahili in the host environment using device setting
application 1443, this would get propagated fo device setting application 1424.
However, device setting application 1424 may not have a Swahili language setling for

applications 1420. In this case, a conflict resolution scenaric needs to be employed.

[0053] A first option for conflict resolution is an automatic mapping. In this case, the

device will have a set of pre-programmed options that are available at the host which are
not also available at the data communications client 1415. The list of exceptions further
include alternatives that the data communications client 1415 should employ should the
user select ane of the non-supported options on the host side. Thus, for example, if the
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the world, unsupported thene s€ttings or other options known to those
skilled in the art. The above is not neant to be limting and the present
application could include all of these conflict situations, anong others.
[ 0056] Reference is now nade to Figure 5. In order to interact with a user
of a host device, client applications 20 need to provide a user interface
90. On a host device having one or nore input devices such as a keypad,
keyboard, roller wheel, scrollstrip, touch-pad, d-pad or other navigation
device, and a screen, a user nust be able to input actions for client

appl i cat i onser 2€ectan Enflage sesidstSvabiii thd hel dapuiomaneicatione nitentrpfdbidosst | ons 20
oper ati ons (o) : lish this,
Chree  conpananiot dre kiR BEREOR bRy o bRl SrdsRAEHRE 20 et
system Th@E@WEWéb&%@E©§@ﬂmntlve application (HNA) 60, platform abstraction

| ayer (PAL) 80, and a host- independent engine (HHE) 70. [0057] HHE 70 is a -
platformi Qﬂﬁﬁ‘ﬁfveﬁwmﬁmg &Meﬁloﬁmﬁﬁaﬁlﬂﬁmaﬂtﬁéudeh&)r hasdisiorabst r act i on

[ude#)
| HAL ti
botween  MESTHT BePoRed oHiB s PREEH LD Al o B SUnaa o gl kBRSO
preferred twhoeliseients afkigudm fos suppod nrtbe ﬂmwwwﬁ@@ cigrgoBgice H E 70
i ncl udes bl Vipbhidafdn m@maﬁ}%rc%ﬁot %d.lsgrl f’o%all@ﬁa% !anﬁhﬁéﬁoﬁda@a used to

activate, start i nsta S 1.n | i cations 20
when cl i enf’or.“L'B”’?'%a*'o'b""di?@@tor By a ‘@??theéfheég?’lnatf"ﬁm%r??‘”% "®ent 15 when it
IS not. 13apficdBh hbtNthobéh isasitaties beyond PAL 80, and thus can adapt user
interface 90 to conform and adapt to a particular host on behalf of client

applicatio 5310As WANGe §hr&iiled BtRodeailingdinlite &H, Ei&bﬁ‘d?ﬁs mﬁlmxrgsodﬁ@@adl ng on the
desi gn of host app ication infrastructure he user terface

requir errenfaﬁg‘éﬂgets indsRaf My dichop g ‘?‘??P@rﬁ’m?:@“eéﬁ'ﬂ?ﬁﬂ "écerfaﬂn '?3§t58 vi saged
that in al tremoadaneiipodedihame setﬂndsmybthar@btlam:kndwspdtagsemmed inthesrf. ace are
required, I L &qa dikerface can
be provi degﬁe %85 Hn\é%rt}é% Oilf’lngl %dei%?g%%%‘g%'%ﬂ&“ﬁe rlggr%av(\aork necessary to
recei ve i nfgse eanffictsiyations. ﬁﬁfﬁﬁ“ﬁ@fh%en a user br| ngs a client application 20
to the foreground. In a keyboard/display enbodiment, this may involve

creating @gﬁ][\’ﬁéf?r%ﬁéé |§r§§~ Fnrﬁ'v%f ?gg%rﬁée In orgg'etg Thte? Lct MW a iﬁ!sé}%f a hg'sta voi ce-only

host enbod
device, client applications 20 need to provide a user interface 90. On a host device

-having one or more input devices such as a keypad, keyboard, roller wheel, scrollstrip,
_touch-pad, d-pad or other navigation device, and a screen, a user must be able to input
actions for client applications 26, and the results of the input and client applications 20

operations need to be displayed on the screen. In order to accomplish this, three
components are provided within the I/O architecture of the present system. These are a
host-native application (HNA} 60, platform abstraction layer (PAL) 80, and a host-
independent engine (HIE) 70.

[0057] HIE 70 is a platform independent component. Since PAL 80 contains the host
abstraction layer (HAL) 26 and the client abstraction layer (CAL) 50, translation between
the client and the particutar host is performed in it. in a preferred embodiment PAL 80 is

a C function interface.

[0058] HIE 70 includes both virtual machine 22 and client OS 24. These are used to
activate, start, or call instances of objects in dlient applications 20 when client 15 is
object oriented, or call functions in client 15 when it is not.
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recogni'tion and voice synthesis. [0060] For input 92, HNA 60 is responsible
for passing user actions to HE 70 through platformabstraction |ayer 80.

| nputs 92 can include button presses, keystrokes, stylus inputs, roller
wheel notions, scrollstrip notions, touch-pad notions, d-pad notions, voice
commands, accel eronmeter notions or other inputs that would be known to :
those skilled in the art. These inputs are translated and/ or napped as
received fromthe host operating systemand fed through the input function
of the platformabstraction |ayer 80. [0061] For output 94, HNA 60 may

‘receive scr een updates fromH E 70 at any time, including when client
appl i cati g Hbma %N%sl%%l bL.J;b%dfpw 8 ks cznséfpt Mﬁ%&@cm@ cQﬁom@t ored and
nmenory is maintaln a co franme copy separate

fromthe aEfS'ﬂlaﬂeFéttQ %ﬁaréﬁué%lha%} of pehplf of pliepiporg t’?";s 2o Wof‘@%aé‘?ound when

receiving ramcaupdmre@nﬁ‘ o8 dabEndid), ontthe Besidheof tiapbétapplicationdifspinagurar ea nust be
updat ed as q Qe host device

reflects thw@cll’sgé'ﬁtegﬁ%e r&%u'reﬂ?ﬁ%g}%feef)% Ob%k%ﬁn es\glg?rqHﬁ&J%ém?Er ansitions into
t he f or egrewisagedithat inaitematsckmbodinissts, ajppbpard eiddistRYISPETeHRERN t h t he

conpl ete C;%E'n!n%ﬂté“r aﬁéméth@l%/ B afrient VO{GQ-QﬁI?]ntéaaB@éancﬂétheallHNH pes

envi saged include audi o fones, .voice, host - specific

features, SJEFesRASbie Tgtgreating fhsmeypry ”@8‘35!56'?' reg‘?eréP%’t ii'r‘lfdlageat i on or
i ndi cati orbut;iﬁwb@ﬂﬁas]er binga aptieft epplieatios 20 daliheriomégroudNAINGD uses a franewor k

that updatg gbéemﬁdl ermbdimnt Rl %mgy ﬁgéi\?eydré'ﬂin %a@ b&dng@%am&v' ded by PAL

80, and processes user actl ons em 0 be sent down as events

to PAL 80.wiggtsofgmekipg.\n paeice-edy %{%EE‘B‘PHW‘ 1§ MAIVRIRRSRESS hus enhanci ng
t he por t abjlebdgnitio®bind WiceGyihtRddis.t 0 ot her host devices. [0064] Reference is
now made to Figures 6-10 which illustrate a specific exanple of how HNA 60

adapts user actions and provides a user interface on behal f of client
appl i cat i ol¥86@dapined 9 oA B0 isapsansikls fuspagsingasenasiignato HEST0 thpedss] First, a

system forp z%%ét%chdmg&fereﬁl n%)u&aéztdaﬁmc%eb&% dr&s&é’lﬁé%trbués@nmue 6. The
syst em enp] o artic

ar semantic.for s n the users of
traditionaf? %p’i‘ﬁﬂe whgs! Ht'clﬂ'ﬁ ScCF?gB{H%g‘Pt'Wsi tPu%'fﬁg&og?’}? g Q/'gPtaoc?sovr?'Cgl I
appl i cat i oesnririds] aveelerometehmotims br oth$r0ABE] th@yeutitbednawn i thdseskillggr aphi cal
user interface, el-grend k00Hh858d andorimbpsy BRkeived from the host

operating system and fed through the input function of the platform abstraction layer 80.

[0061] For output 94, HNA 60 may receive screen updates from HIE 70 at any time,
including when client application 20 is not in the foreground. These updates must be
stored and memory is used by HNA 60 to maintain a complete frame buffer copy
separate from the application display area. 1f HNA 69 is in the foreground when
receiving an update from HIE 70, then the application display area must be updated as
well as the frame buffer so that the display on the host device reflects the screen change
immediately. Whenever HNA 60 transitions into the foreground, it must update the

application display area with the complete contents of the frame buffer.
[0062] Other output 94 types envisaged include audio tones, voice, and signals to

actuate host-specific features, such as an offset motor or led for discrete notification or

indication.
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table to a user. Cursor 102 is noved along a 9 x 4 grid in order to sel ect
a synbol. Since the nunber of rows of the grid is snmaller than that of the
table, the synbols are offered on two pages, [0067] Referring nowto
Figure 7, the user may nmani pul ate any nunber of input devices on a
particul ar host, including a keypad 104, a 4-directional D pad 106, rocker
swtches 108, as well as a QAERTY keyboard provided in two portions, a

| eft keyboard portion 110L and a right keyboard portion 110R Most

not ably, the host semantics for synbolic input on this particular host
requi re t Hao63g v s prefetr®@ etnbodimerd Hivh 60 heesgritachelyyrkitisat upddtestthegser By pad 106 to
sel ect a Maeéxégﬁngsaygﬂgmm .rrbggﬁf%lndww FB‘ALSstQﬁ& aﬁ{swsgés lgé@émér% bérHNA 60

preserves e senant I:‘p apting
actions a Q?PP"&Stth%E’I q3§8[“i‘¥9ﬁ“@§§\‘e”it%t°| ﬂkép *’d%"%ﬁ—’é‘gﬁdé'“fsd'ﬁe %‘S?‘?Pb‘%‘ltY c input
gi ven t he &aiNa-6DaRby dnBadcRRitine @ﬁtaamty@rlhelanena@pdtneeamstomceao }  [0069] :
Referring now to Figure 8, operationally, client graphical user interface
el ement 114 offers a slightly different 9 x 6 synbol table on two pages,
wher ei n s\ife@N} Reltesgncs isi riow magsle tg Elgueasclt byhigplystisie erspedificexpmple P06, t hus

preservi n%mm@sda%mw écaorasraa.u rov&xega@gérmeﬂa%‘%ﬁséhamﬁcneat now noved
however on a i nst ead rid. This grid height is

pr ef er abl eaﬂphcaﬂ?'&eﬁdg?tﬁd f?éh%’fﬁ“éa"f"ﬁ? ?’Fﬁ‘[?aﬁﬁ%!a of each of the letter 15 rows
of the keyboard of Figure 7 to one of the synbol rows of the grid. The F

wi dth of t@&%% mfstermo%waﬁ&kngt}?%ﬂ ;caérﬂo@ug%m%hng%sal user

el emrent 11 t1ona 't cation user to quickly learn
the | ayoutsyéﬁemtefﬁ@'cy?ﬁtﬁ’éﬂmﬂ'&rtﬂe@amfP'é'Sy'Tl?P'i'q ‘F%t thgt the pes ofispiiP®At i ons, and to
conti nue t#pphi@RbesNDE AER iISdxped tROklid binall apeca@ibnst Ulikzed &n @chot06 f or

sel ecting a synbol. [0070] Thus, a user is enabled to directly input one of
27 synbol s using one keystroke instead of having to resort to using the

d- pad 106-006eM§ineentignally, hosiarenbicaintger infsriacasisnryt §00 qfiets 298 5BYMPB071] Not e
that the esgsl@eu AB& Cdor Eogywe&a@&b @l@wgﬂa ¥ Rhet tHQdr0h smse,: tShigeri ght -

t k th f th
T o ot oo S B o BB n P B epiS oo el oot 1"
keyboard porivoeagesl OR, since the

[0067] Referring now to Figure 7, the user may manipulate any number of input devices
on a particular host, including a keypad 104, a 4-directional D-pad 106, rocker switches
108, as welt as a QWERTY keyboard provided in two pottions, a left keyboard portion
110L and a right keyboard portion 110R. Most notably, the host semantics for symbolic
input on this particular host require that cursor 102 be moved on the grid by manipulating
D-pad 106 to select a particular symbol.

[0068] In this particular example, HNA 69 preserves the semantics of symbolic input on
the host while adapting actions a client application user is likely to desire for symbolic
input given the data-centric features of dlient applications 20.

- {0069] Referring now to Figure 8, operationally, client graphical user interface element
114 offers a slightly different 9 x 6 symbol table on two pages, wherein symbols can still
be selected by operation of d-pad 106, thus preserving the host symbolic input
semantics. Cursor 116 is now moved however on a ¢ x 3 grid instead of a 9 x 6 grid.
This grid height is preferable in order to be able to map one row of each of the letter
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t opnost’ rows of the three standard keyboards shown herein contains 10 keys. |
This has been shown above to provi de advantages and thus shoul d not be

considered a |imtation. Nonetheless, it is envisaged that the techniques
taught herein could be adapted to other keyboard |ayouts and grid sizes on:
a per host basis by those of skill in the art, and thus those adaptations '

are also within the scope of this application. [0072] In alternate
enbodi ments, the unused keys can remain unutilized, or they can be
assigned a function to further enhance synbolic input, such as toggling
bet ween t hews ofding leysozsy offbgurp Age sne dftthd synhblgowsesficsaige the width of Biggl i ng
bet ween sy @ﬁtgﬁéd ﬁ‘l@@allﬂg a ﬂQEQH&It bﬁﬂﬁ%lg er'é%%eﬁtfﬂﬁﬁﬁ’alfaﬂ% of the many

ot her key s aval t1cul ar oard avai l bIe on the host
keyboar d. tfadiiprt hest @PR"E%*‘GQ U%’dlo quickly ipare frfed@@“‘lﬂfwet%‘é‘b@im S¥ilean further
adapt and gipmipdigntta@piichifons SatdEdntiguedt cuemporiroadly suppesihe useoftiaer t i cul ar,

Figure 9 sho apt ation an conformty to a host variant having an
AZERTY ke;f%%%d\f"ggq%‘?ﬁ[aﬁnaﬁ % shows the sane in the case of a QAERTZ

keyboard. Note that in each case, the indicia used in user interface

el ement 1o rhQd, BRisdrGs ériaa%leb @d’&#&;ﬂ)ﬂﬁp& bRe B@"Itsyl‘ﬁbﬂlﬁusﬂmb ksgyrbiaar d, and
t hat the input acti ons taken

user._a el ect the
corres pond[‘ﬂ@f"ds‘if RBEIE oreseaq v %E"bﬂﬁﬁ? 1%0*(‘?‘@5 éﬁ';fﬁﬁ‘fpg ng 'InB'r?t YWHBdt, HNA 60
adapts keysikiriog®s by mapping each grid location on the 9 x 3 grid onto a
key on the keyboard graphical user interface 16 el enment, shown as QAERTY,
AZERTY and RTZ variants in Eg%ures 8,9 and resPectlveI For out put,
HNA 60 enh4REd doterfbatdhegimbaginmgntsal Sigurep $- ﬁ%d‘?"ﬁﬁf?t?iyéjod‘f’ e hei9Espondi ng
al phabet i Cm&"ﬂ{e)dc'bfltr@ﬁbé owhe laGwinead mewatmoi e. i tAO 7k oRBE embbdigeitaf t he

dr aw ngs, I%Seth éey' rﬁ%r% d]bbr}{ce{ﬁ Pdfn glaﬁi‘g}lqhé I(%Jrgggﬁ%} ﬁoﬁoéﬁceﬁﬂé" le station

i ncl udi ng p F&rre C esent
appl i cat i clapmosgiindyis| of thettiaree @tﬁnflal‘i)@wgaf@ dfown QBIIG‘V' canteip WSV\I hiehass s

Comﬂén: Cft be2P: SH&M éb%v@t@ trm:eaéﬂ%rlaég% bind P Bnodllithotlisd ebnsigsraY B f:at io tn
capabilities, atjon er s ility to
comuni cat BV NBP‘H@ SohisEereoEy g'lag{?\? t%ﬁ“'ﬁ%??@&eﬁ%? ¢ Lg‘ﬁ)endl ng on the
exact funcédaptedltd dtherkeyhoadisaloutsiaad wid sikesss aiev hew barig/byteoseaf ekified to as a
data mes stﬂ? LR ganﬁ?ﬁ’dscfﬁﬁe %géﬁf\ﬂto}‘n\@é(re%%g%thm@hé’\égﬁﬁé &35 ;ﬂ@étlbn device, a

cel lul ar telephone wit ata nmessagli ng capabilities, Wi rel ess Internet
appliance, or a data conmuni cation

[0072] In alternate embodiments, the unused keys can remain unuiilized, or they can be

assigned a function to further enhance symbolic input, such as toggling between the
various symbol pages. It is also envisaged that toggling between symbol pages can be
.accomplished by use of any one of the many other keys available on the particutar
keyboard available on the host keyboard.

[0073] Figures 9 and 10 illustrate how the HNA 60 can further adapt and conform to the
semantics of variants of a host. In particular, Figure 9 shows adaptation and conformity
to a host variant having an AZERTY keyboard, and Figure 10 shows the same in the
case of a QWERTZ keyboard. Note that in each case, the indicia used in user interface
element 114 conforms to the layout of the particular host keyboard, and that the input

actions taken by the user are adapted fo select the corresponding symbol.

[0074] To summarize the example, for input, HNA 80 adapts keystrokes by mapping
each grid location on the @ x 3 grid onto a key on the keyboard graphical user interface
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devi ce, ‘as exanples. [0076] Wwere nobile station 1100 is enabl ed for
two-way communication, it will incorporate a comrunication subsystem 1111
including both a receiver 1112 and a transmtter 1114, as well as
associ at ed conponents such as one or nore, preferably enbedded or
internal, antenna elenents 1116 and 1118, |ocal oscillators (LGCs) 1113,

and a processing nodul e such as a digital signal processor (DSP) 1120. As
will be apparent to those skilled in the field of comrunications, the
particul ar design of the comunication subsystem 1111 will be dependent ]
upon t he calemen shayh enQWERYT AZERTY avti QWERME vafemisdeFiguras®antet® t o operate. |

For exanpl g¢, ;’6?%\5) Eorufbhd, ﬂNA%%QhéH%%s lh@%ﬁsﬂ@?_ by s%o%gnmh&a& b subsystem

1111 desi gne perate with comuni cati on
system t h‘é’“%{%q‘mnﬁ‘%ﬁ? Ifey d(‘f%‘ﬁ‘ﬁh!?ﬁ'f’\i’&??’b‘ﬁ’“%%t em GPRS network, UMIS
net wor k, EDGE network or CDVA network. [0077] Network access requi rerrent S

wll also i t

t he Mbbi tetéaﬁﬁ %ﬁ@i@%n Su;eyﬁqf gfogtgg{lx\%g%iﬂf%%é%%ah?get@ ed on the
net wor k uS$tﬁt@nmdudlnqn@f¢r®dmbpﬁlwmﬁ@ﬁfhﬁ@ﬁﬁb@ﬁueés%tbélpaqsé@i aﬂp‘tcﬁtfcé‘ach mobile 1
station. |moM%§t|&ﬂﬁﬁP$e@%wt&&wa9mﬁieib§b &)ﬂiﬂ@n@é}m d&@it‘,&\ﬂé’\ﬂﬁ-@,at however,

t k t ed t at
1700, A GRS VilgRRT e S e e epeiter. e pastep LOBortral et 1y o
nodul e (S Maabmtycb domnomitete with othep errariuger oystamGRRE: nédroedr Repeaddgan RUIM i n
order to o c?fugaloﬁéﬂﬁﬁpr%é% ﬁ@%ﬂe@%evsc%vrﬁ%w)wref@réﬂatb helaehdy RUM card, a

GPRS/ UMTS/ e station nma functional . Local or

non- netmr'ﬁeiséﬁ'ﬁﬂuﬁ?‘ﬁ%?BY?“F%YrR?B?"oﬂy‘re'ﬁ? el d%\’écei %%P’Pvekeemew‘@a functions
(if any) Sumélmassagﬂ@képaﬁmmfsgﬁmylessahﬂehﬁgapmhﬁ aalti domipdugicatiomt nobi | e
station 1300 wi asexa ?I unable to carry out any other functions involving
cormmuni cat  ons’ OVer the network 1100. The SIMRU M interface 1144 is
normal ly simlar to a card-slot into which a SIMRU M card can be inserted

and ej ect tezijlo#s;lﬁ%@e elio&keeskét@nQﬂcdﬁ%b&d}aﬁt%-wzbeomﬂ;%aﬁb&h Mvﬁ[arclilgzim ha\ée :
appr oxi mat e e onf i qur n an
ot her i nf o‘r"ﬁ‘}ﬁl{[’?rﬁtﬁ aﬁ%‘ﬁ‘“&lﬁé‘%’"é&*’%‘&ﬂ‘ﬁ"f. d%‘? d&ﬁé bog' ng @ related

i nf or mat i oianspr@®V 8114 ewe!r ssqesactedreimpondots Bgh 8¢ preet Qr@wr@ mrei@taﬁ?lw ation
procedur eserh@éb‘ae@ &6 Rernal, antenna elements 4116 and 1118, local oscillators (LOs) 1113,
and a processing module such as a digital signal processor (DSP) 1120. As will be
apparent to those skilled in the field of communications, the particular design of the
communication subsystem 1111 will be dependent upon the communication network in
which the device is intended to operate. For example, mobile station 1 100 may include
a communication subsystem 1111 designed to operate within the Mobitex™ mobile
communication system, the DataTAC™ mobile communication system, GPRS network,
UMTS network, EDGE nefwork or CDMA network.

[0077] Network access requirements will also vary depending upon the type of network
1119. For example, in the Mobitex and DataTAC networks, mobile station 1100 is
registered on the network using a unique identification number associated with each
mobilé station. In UMTS and GPRS networks, and in some CDMA networks, however,
network access is associated with a subscriber or user of mobile station 1100, A GPRS
mobile station therefore requires a subscriber identity module (SIM) card in order to
operate on a GPRS network, and a RUIM in order to operate on some CDMA networks.
Without a valid SIM/RUIM card, a GPRS/UMTS/CDMA mobile station may not be fully
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conpl eted, nobile station 1100 may send and recei ve communi cation signals
over the network 1119. Signals received by antenna 1116 through

comuni cation network 1119 are input to receiver 1112, which nay perform
such common receiver functions as signal anplification, frequency down
conversion, filtering, channel selection and the like, and in the exanple
system shown in Figure 11, analog to digital (A/D) conversion. A/D
conversion of a received signal allows nore conpl ex comruni cation functions :
such as denodul ati on and decoding to be perforned in the DSP 1120. In a
si m | ar nefamdpnal. sicghainen-hetwbes comeanasination dehctiore, gsrveall @s degdlly reqiedidi ng

modul ati o uﬁéﬁgnﬁ?ﬁ}%ﬂﬁ'sna] 1081 0% AR)efey caltifio IRy bk boRiaBIRChik RBile diflioh r ansmi tter

1114 for: 3 to ana conversi on, frequenc up conversi n, filtering,
anpl i fi cat1'9R wirke ”d‘?%lﬁ%orﬁa% PRHANS GBPT uARioRSYRL ”B‘ﬁ'cﬁf&“ﬁﬁ‘ﬁ{ 1119 via
ant enna 11d8vorPBR01 TRO ShrRUDNMInkrfaco tRgSSsoraaiyEmiaciata canl-gotgrawsich but  al so

provi des 1 96E681 458 AL ALANPII Sl SR0L BlenORRINTLE, TiDe, 92T 1S

applied t 'n recé transmtter 1114 nay
be adapt i V@MRUIN0ad esinlhave am@a@&iemmlﬁﬁfamreorgawm*sbnwd@y al gorithns

i mpl enent eghnfiglrddoR 14842 8nd &tRQ {RbrrabvPrIgs shdnl inmyifidatior, BRd subedAReni cate with

mul tiple systen& &BEt shown). For exanple, network 1119 nmay conmmuni cate
with both SR eIP%e systemand a web client systemin order to
acconmodat e various clients with various service |levels. [0080] Mbile

station 11@97@&:%@ ?\Mifﬁd h%}%.w.i@gﬁst@t.én ST RNAGEHSMaurkd AWMk cont rols the

overall operation o evi ce. Communi cation functions, incl ing at
| east dat acopted, Brobile diend H%ERY THhe a“%lfeée'iﬁ%wmt‘?qﬁ‘%ﬁﬁﬁvﬁrot ni cation
subsyst em debddrk 1MC rSipaRcesed byl dd8nral 1406 thadugh ashmunitdtibn hetwodidn1glevi ce

subsyst ens?\;lljrf[)ftztg?eo%]@gr ﬂhﬁmh% nEJtpl%out L{CL%@'QTW%Q&V r Jh@hns LEBGRYN access

menory ( RA auxiliary 1n stens 1128, seria
port 1130, ereifigalian.dregugry d@rgemé&rsmsfﬁemm @haarpﬁhé?l%cwla he likes A¥YR - r ange

communi cat :h@eﬁarﬁ;s@%@hegnommngune 1&%3@9“@619@YMD&oﬁw§iﬁﬁtﬂm general l'y
desi gnat ed as Smﬂure 11

perform co‘fﬂ‘?u?‘fF'B'éf’{ %rﬁc‘?"éel]a]ﬂggﬁm?‘ﬁ%@?f %@p%@?'@ﬁ'%m%? 'HMCtéoﬂ &< t%€ns may
provi de "résnatielatidn avd decedifeto be pérfnmoed orike DSRIA1200 |y 2 sisdaemanngsy st ens, such

as keyboarg r}]als?’cg b@’ﬂ'g dshi‘\ it a?é’ prodesded, frf&fudﬁﬁ ARliSton Y enddBiny f? dxdrie, POt h
cormunl Catl n-related functions, such as entering a text ssage for
by DSP 1120 and input to transmitter 1114 for digifal to analog conversion, frequency up
conversion, filtering, amplification and transmission over the communication network
1119 via antenna 1118. DSP 1120 not only processes communication signals, but also
provides for receiver and transmitter control. For example, the gains applied to
communication signals in receiver 1112 and transmitter 1114 may be adaptively

controlied through autornatic gain control algorithrms implemented in DSP 1120.

[0079] Network 1119 may further communicate with multiple systems (not shown). For
example, network 1119 may communicate with both an enterprise system and a web

client system in order 1o accommodate various dlients with various service levels.

[0080] Mobile station 1100 preferably includes a microprocessor 1138 which controls
the overall operation of the device. Communication functions, including at least data and
voice communications, are performed through communication subsystem 1111.
Microprocessor 1138 also interacts with further device subsystems such as the display
-1122, flash memory 1124, random access memory (RAM) 1126, auxiliary input/output
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transmi ssi on over a communicati on network, and device-resident functions
such as a calculator or task list. (0082] QOperating system software used
by the m croprocessor 1138 is preferably stored in a persistent store such
as flash nmenory 1124, which may instead be a read-only nenory (ROM or
simlar storage elenent (not shown). Those skilled in the art wl|

appreci ate that the operating system specific device applications, or
parts thereof, may be tenporarily |loaded into a volatile menmory such as
RAM 1126. Received conmunication signals nay also be stored in RAM 1126.
[0083] As (ERbsubsystemssH 2fesar port 1180, l‘s%vhoﬁé"%i%ﬁ!@gl&?"éd% MGORIPPE er ent  ar eas

for both QegRILNSH-rdge B6AMBNidatioss SBSysRIn® 1 AaEnd afotidraeagesubdisdms1152, 1154
and 1156. Thes&yi djffqeren gtorage types indicate that each program can

al | ocat e #°pEPMY 5987 FSW2nenory 1124 for theirown data storage
requi rements. M croprocessor 1138, in addition to its operating system
functions, preferably enabl es execution of software applications on the

nobil e station. A predeternm ned set of apgl i cations that co[%t rol basic
oper at i ond0081] ﬁ@!“ﬁd’f thg sulsysteras shayain FigHEe Vinasiame enmiiil @HeT61%%ppl i cat i ons
for exanplgpctivhd, bvhék@ésﬂ&hér)éubd?&elnﬁ&‘Ia@lplrcﬁdieorﬁsmaiﬂ’l dren-gbatd famctiads00 duri ng

manuf act ur | r ef erred sof t a I
i nformati o%q%?%ﬁaﬁ? St(lﬁﬁv?ms ol eboa"ﬁg'\?lh%% {1%& J‘ﬁi?q%&aﬁgk ani ze and
manage datke usee s bofelcammngcat@nrﬁ@edr@eﬁtwm: svﬁba%ﬁﬂtﬁﬂn@aéq Eie?ﬁ‘?gef%h as, but

not |im t%ntsﬁ’hssﬁn B@érla:coﬁrﬁqluﬁiaﬁﬁh nBMBIK Snd #QicE Pesiidht finctidbag®@nt s, and
task itens. one or nore nenory stores would be available on the ¢

mobi | e staﬁcﬂﬁt"w”af'&' Hitate storage of PIMdata items. Such PIM
appl i catr on woul d preferably have the ability to send and receive data

itens, Wall dXBdtbred t he PIM
Idata itens eng? bé}g %Meafaaﬂ@%% egﬁ%&r@égr%%% thég%&%g%?éﬁq%iggﬁzé d, rede via the

wirel ess riB@Rsrsistert sigre spEh 5 fas 28 whishgppy jasle ding data
items st Omado@f(Reﬁl?&Cdlrﬁﬂa@dtoWgé blethehiOBb shonmLI TREseSKiédEImtherary wither

appl i cati ops recar“Y] t%atstﬁ)e gperatm&%%?eqn L.é?frctéegrc %Lﬁroﬁé af é?'@tﬂelgé:{’ rg%)' ough t he

net work 11% auxiTrar s Sste rla port 11
short - r angee *@mmnwvaﬂ%fn@ w@?ﬁ%ﬁﬁfﬁi\m %F%lﬂzeoﬁﬁ‘@“’egw tabl e subsystem

1142, and idasheHidah Sidhats Hsdiso b didted RAMM 4#2%. or preferably a non-volatile
store (not shown) for execution by the mcroprocessor 1138. Such

flexibility
[0083] As shown, flash memory 1124 can be segregated into different areas for both

computer programs 1158 and program data storage 1150, 1152, 1154 and 1156. These
different storage types indicate that each program can allocate a portion of flash memory
1124 for their.own data storage requirements. Microprocessor 1138, in addition to its
operating system functions, preferably enables execution of software applications on the
mobile station. A predetermined set of applications that control basic operations,
including at least data and voice communication applications for example, will normally
be installed on mobile station 1100 during manufaciuring. A preferred software
application may be a personal information manager (PIM} application having the ability
to organize and manage data items relating to the user of the mobile station such as, but
not limited to, e-mail, calendar events, voice mails, appointments, and task items.
Naturally, one or more memory stores would be available on the mobile station to
facilitate storage of PIM data items. Such PIM application would preferably have the
ability to send and receive data items, via the wireless network 1119. In a preferred
embodiment, the PIM data items are seamlessly integrated, synchronized and updated,
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in application installation increases the functionality of the device and
may provide enhanced on-device functions, conmunication-related functions,
or both. For exanple, secure conmunication applications may enabl e

el ectronic commerce functions and other such financial transactions to be
performed using the nobile station 1100. [0084] In a data conmunication
node, a received signal such as a text nmessage or web page downl oad wil |
be processed by the communi cation subsystem 1111 and input to the

m croprocessor 1138, which preferably further processes the received signal
for out putia the wiralesschetwiria 1191 with the mokile satieaupsrslogrresgondingAaia ilsmer y 1/ O

devi ce 112s$ored>outb%§<5ma@éd mf%ds@c@ﬁ@&ér@%téﬂ-%dﬁ@%p@h@ﬂor%@ﬁﬁm pdata itens
such as e %cl es fo l ﬁ ‘%‘H Eﬁ ﬁéboard 2, which is
pref er ablg}‘Sl 4 SRS 'BOI%{FF? |'3°%§} Yot Vit bl i 85HERE™ ype keypad, in
conj uncti cnmbwstelm 11‘25 shriglgloeyl 1301 2Roraradgeamsnuioptiens salvsybibindig0 ¢rz0y devi ce
1128. Suc hotﬁé?fgﬁ.%ﬁdsubég@%ﬁ] {1, ént]%tamgds by éng%mnttﬁéam?weﬁ% & fragampLcati on

network throu nmuni cati on Su For voi ce
conmuni cat ﬁ%ﬁ@'at"ﬁ\?@lr% npt hgwpden exacdipn Hfbl@ie Imdorgpragesen 113% GPuck fiesfiiity ar |
except thah ab@mm%tﬂamahcﬁemhd fupiceinantabi tie Bevica i tiay pavide S peaker 1134

and si gnal s heraci%é 8% g?‘wce Isoljogﬁn F% %!CEQID{I geefé]tecg f’%m&ﬁn? %r gotﬁn l%r(&ggﬂg 1136

Al ternati V& ol C€ Ness
recor di ng segeromanpication aaml@@tmbémamph@w@cérameﬁombﬁceémﬁfmﬁﬁ@% 1100

Al though VQh&RuH firBHEh Frafiddeiis tObE PaHorrhss Wirfues mbbi stzB6¢ o0l | shed primarily
t hrough the speaker 1134, display 1122 may al so be used to provide an

indication of the identity of a calling party, the duration of a voice
call, or owh&4] in = dateeomahicatioh atodel, a mtavaumignasufions ateztrmaseage WOEB] Seri al

port 1130 dhefd bQHEe?dv%ﬂb%@r‘él:é&s&?ﬂiméEé/m#ﬂ@m&dﬂ?x‘x%{?ét&ﬁﬂﬂ Adpusgnal - digital

assi st ant £ on synchroni zation with a user's
deskt op co ﬂt“é?p"("f?é?o"éW'Chﬁﬁ?f%%b'ﬁfég'i‘?%mcésseﬁme receved sigpl f¥nal  devi ce
conmponent . out&wmhad]@ﬂéwmiﬁﬁamubtdregmm uxBiatyJ/ex delvioe 3¢48. p!nm‘eeofences t hr ough

an externa| 09% %a(f"gn 1 n?% s%f »@é%d]%gao e'm%%[xéh% {N@%gq?or fzﬂﬂ)l he

capabiliti e 5 o bi toon rovi mation or
sof t war e desingl fb@&@b@%dﬁiﬁﬁ Wéldélﬁz{ﬁf@'ﬁb'lﬁ@@"@‘?ﬂ?@iph@wmﬂ‘ﬁ!fb@ﬁr@l?fa Wi rel ess

communi cat !e%h@@tWHéypaEhﬁ cOhjlrRXiGRREn td@u@b@@dmaahapé@)blyfanraumwmpl e be used
tO | oad ande%?c%r#gé gurg;h kcg%pc%% er%tsb r%ay(fj 51 %gtratarbsrmstye% over adcomrr%mc% cgn thus

network through the communication subsystem 1111.

[0085] For voice communications, averall operation of mobile station 1100 is similar,
except that received signals would preferably be output to a speaker 1134 and signals
for transmission would be generated by a microphone 1136. Alternative voice or audio
I/O subsystems, such as a voice message recording subsystem, may also be
implemented on mobile station 1100. Although voice or audio signal output is preferably
accomplished primarily through the speaker 1134, display 1122 may also be used to
provide an indication of the identity of a calling party, the duration of a voice call, or other
voice call related information for example.

[0086] Seriat port 1130 in Figure 11 would normally be implemented in a personal
digital assistant (PDA)-type mobile station for which synchronization with a user's
desktop computer (not shown) may be desirable, but is an optional device component.
Such a port 1130 would enable a user to set preferences through an external device or
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reliable and trusted connection to thereby enable secure device _
comuni cation. [0087] O her comunications subsystens 1140, such as a
short-range conmuni cati ons subsystem is a further optional conponent
whi ch may provide for conmunication between nobile station 1100 and
different systens or devices, which need not necessarily be simlar
devi ces. For exanple, the subsystem 1140 may include an infrared device
and associated circuits and conponents or a Bluetooth' comunication
nodul e to provide for conmmunication with simlarly enabl ed systens and
devi ces. ole@8Rruicatishiane woddrxendihe censbilidhs\of mebilestatian 4¥00byphone, s
typi cal |y JrQUidiRffoOhtorribh WedcRwark doWHBE® to AR HtMAI 6 GkaaRd t O provide
conmruni cat j ons services over a Wwreless commgclwg ti %g% networ k. This

[

process oft"Py9hR HEPRR SOPELEERIOR SRk NG R P uni cat i ons
devi ce andxtinpledeuyedie ldag ak eosyption kéyhmhtathe dadeethrovgisa dirsciand thuBypi cal |y a
network o Q I Sl . I i LR hAR O a service
contract. Q%L%Le,gngﬁgé{g# ﬁdenﬂgrr%gf] Fbgth%gfs’)} %1%81% S%?Lg?/?és%%g@%b ﬁk)iéehoh'ser of the
nobile is often referred to as a subscriber. [0089] In a voice and data
net wor k s yobe7q ©tiepbbrhilinimbnsustyemnisor40/R0tH & a ormmmaigecammonatangd GPRS

( Gener al PagkeE Radifo 'ﬁ%ste . c)CDI\/A g qngi vri \%(ije(én ul tik%hgn Access), or
various ot WEWSIH P YEIRE PRICNBI MRS WL ML PRLC ST EINANYed Data rates
f or GSM BEvisiwrehempilostatohM30q & diftarerd isystans ¢raleTiedsewiipmugsidaat i ons  Syst ens),
bot h voi c&,208-Aaba st Hetiess. TRY ekfnphY Bl sabdyBioln® 18P Riay Mck@dENI cat i ons.
devi ces. Exanpl e’ voi ce servi ge_s i.ncl ude voi ce C%I‘I I n_a}ﬂ@nd Short. Messagi ng
Service (* K%% devies A7 8Ssqgpigd SEHS UL MRen e RAYSIIE ™ BYBREYHYC" emai |, and
Mul t i medi amoddists agivitlg f@epmmaoric4tdivis)ih sinlia®Odnaiblbd hstegls amdyviessr vi ces may be
avai |l abl e on a given network, only those subscribers that use nobile
comuni cati ons devi ces that have been provisioned for those services wll
be abl e t dOBR81&¥ mebile sypmpnigatipnsTiaviceiaigh at a Blane. ipPBlsEIYTR™eEf t he subscri ber
gnd t he nedomane, mmﬁt @;gd [&rdvieRe adApteane pladiae corbiigniGibsdehiies ovary d§Si rgl an
1 existin ervice he.does. no ave, 1. n r ' i sabling
2 servi ce. MSEs iRydCalie i, T okt SrohelRPl-RaG P etk (L 0E0)

of fer a newollercoinmenicdiigns davice ahe Bietsatviseiif knowh §cthe bk psPredpiAtid-benefit from

them _Typically a network operator provisions the mobile via a subscription to a service

- contract. Thus, once the mobile has been provisioned, the user of the mobile is often

referred to as a subscriber.

[0089] In a voice and data network such as GSM (Global System for Mobite
Communication) and GPRS {General Packet Radio System), CDMA (Code Division
Multipte Access), or various other third generation networks such as EDGE (Enhanced
Data rates for GSM Evolution) or UMTS (Universal Mobile Telecommunications
Systems), both voice and data services may be available to mobile communications
devices. Example voice services include voice calling and Short Messaging Service
(SMS). Example data services include {nternet browsing, email, and Multimedia
Messaging Service (MMS).

[0090] Although many setvices may be available on a given network, only those
subscribers that use mobile communications devices that have been provisioned for
those services will be able to benefit from them. This may present problems for the
subscriber and the network operator alike. On one hand, the subscriber may desire an
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[ 0091] One known solution is to provide an out of band comunications |ink,
such as a Universal Serial Bus, on the nobile comunications device, and
enabl e the subscriber to |load new software onto the nobile via the out of
band conmuni cation link using a personal conputer, thus re-provisioning

t he device. This may be an unacceptable solution to both the subscri ber
and the operator as there is a significant risk that the nobile, by error,
receives a wong or inconplete |oad, and may require servicing.
Furthernore, this solution may be unacceptable to the subscriber who does
not have exisbessertics e dves sdhale, cergsucerade [0S disebliag @servispri€e nobi | e
station 11QQnh%d& dHPRE oS EHA tHeRpkRRS iy WakQo bifda lRAskiicedut @By 15, client

15 may be provi sioned directl a yser of nobile station 1110. [0093]
Referring '??B\W? Sghsgihess ‘i?’?',"c"‘é%“%ig?fﬁl%ﬁ‘w upgrade of client 15 is
illustrated. Pre-Condition(s): Device is configured to allow service

change """ L A = A = LRKs aServi ce
Change = I\[éggcﬁh&%ngc S ldghggst%—é@g:de Tﬁéﬁglfigﬁgcdfﬁ&gb @%ﬁgzﬁ]@ ce (;oﬁf i guration
menu i t em UnigersatBenalBus oa thereabile serpmryieadions dryisesage earltis g SURSHIRST 3. CLI ENT
di spl ays "owdael sERAITEbA thel rdbné Ui theoibf i bemtmcdtionlirkaisiaglo t he user
that they Op%‘és?&ggldcﬁaltpﬂtigrs tl’i&g re%kf(%\%éioriigg %tde\%% \ﬂ\ic?ﬁag 9 R Brlma p’kgb(?eS ) 4. USER
selects t eed.” 3. I | ysS erificatron™ Tnformational dialog
t o i ndi cat ®luiseto ptsthe ewbstiiber apifhe deeratnves thele isea dgnifichet rigethat e rei nst al |

desktop. (bRl BYerrbf 0doeivBs a WilRE of Rkihbiste idtdPaRGESGequlre sbivicBT di spl ays
"Loss of Data" dquestion to verlfé t he qser a% d@ne a bac& _prior
per f or m ngF‘{ﬁ’)‘ﬁ'F%ﬁ%.th'? BRIioN mpY Ps yujcogptalgiothe #ibseber WP HP5 LdH® 9. CLI ENT
saves new aeess toe peyspest amdpidet S’ servi ce change' flag. 10. CLIENT inforns
Host applications of required change to point to Cient applications 11.
CLI ENT tri 8ers cl ear of Host cal endar data. (Display 1206

SR [C(’) 921 However, since mobile station 1100 is a host communications device that hosts

client 15, client 15 may be provisioned directly by a user of mobile station 1110.

[0093] Referring now to Figure 12, an exemplary upgrade of client 15 is illustrated.

Pre-Condition{s): Device is configured to allow service change

Current Service Type = BASE

Service Lock = NO_LOCK

Service Change = NO_CHANGE

Acts and steps: 1. USER activates service configuration menu item.

CLIENT examines factory settings for service type

3. CLIENT displays “Contact Operator” informaticnal dialog to indicate to the user
that they must do this in order to get service. (Display 1203}

4. USER selects to proceed. .

5. CLIENT displays “Verification” informational dialeg to indicate user desires to
upgrade and indicates the need to reinstall deskiop. (Display 1204)

6. USER selects to proceed.

7. CLIENT displays “Loss of Data” question to verify the user has done a
backup prior performing upgrade. (Display 1205}

8. USER selects to proceed.

9. CLIENT saves new service type and sets ‘service change' flag.

10. CLIENT informs Host applications of required change to paint to Client
applications

11, CLIENT friggers clear of Host calendar data. (Display 1206}

12. CLIENT informs user the device will be powered off. (Display 1207)

13. CLIENT requests Host to power off the device.

14. USER slarts device.

15. HOST processes the change and clears ‘service change' flag.
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12. CLIENT informs user the device will be powered off. (Display 1207) 13.
CLI ENT requests Host to power off the device. 14. USER starts device. 15.
HOST processes the change and cl ears' service change flag. 22 16- USER
deinstalls current Cient desktop to renove base configured desktop 17.
User re-installs Cient desktop and sel ects Upgrade configuration. 18. USER
connects device to Client desktop 19. Cient Desktop synchronizes with
wireless data server 20. Cient Desktop associates identifier with user's
corporate email account 21. Cient Desktop downl oads keys & service books
22. Client Desktop perfeorupERdernalielenpenit Sligok deskiogiaramevichese codiguradidesSRT r egi ster s
on network 24. USER st rt%afg%'éﬁ”%'ﬁg%?g? %H%"fdeaq‘?ﬁpu@ﬁ’f‘endar events.

Post Provi sioni ng recofd éé&% le@%% Lyrrent Service Type =
UPGRADED Servi ce Lockyg= bMAESdTRNGS user NSricHMNGE ot NedrfotdtNiezil b6 ]

Referring now to Figura. ]@ent&&kwemﬁMemqrcad@kmf client 15 is
illustrated. User wans Glientd pa@mqwlklﬂmaéefmlﬁ@er M Pre-Condition(s):

Devi ce is configured t& R redistap ¥dewn rvice Type = BASE
Servi ce Lock= NO LOCK P“SeLF\?B t@ iy "n‘frféfe CIéc‘?s%and steps: 1. USER
activates seryi &\t} hf&ﬁﬁf@ﬁﬂn 2 CLI ENT exani nes factory-
settings for Copfifip t ¥ Do Ltk Llagﬁli d| spl ays "Verification" informational

dialog to indicate USGSenﬁlESha‘rﬁs—iﬂ@_CHdN(ﬂElgrade (Di splay 1303) 4. USER
sel ects to proceed.

[0094] Referring now to Figure 13, an exemplary downgrade of client 15 is illustrated.

User wants to downgrade to base service

Pre-Condition(s): Device is configured to allow service change
Current Service Type = BASE
Service Lock = NO_LOCK
Service Change = NO_CHANGE
Acts and steps: 1. USER activates service configuration menu item.
CLIENT examines factory settings for service type.

3. CLIENT displays “Verification” informational dialog to mdtcate user desires to
downgrade, (Display 1303)

4, USER selects to proceed.

5. CLIENT displays "Loss of Data” question to verify the user has done a
backup prior performing upgrade. (Dispiay 1304}

6. USER selects to proceed.

7. CLIENT saves current service type

8. CLIENT informs Host applications of required change to point to Hast
applications

9. CLIENT performs delste of ail data contained in the CLIENT file system

10. CLENT informs Host applications to perform “KillDevice” IT policy request to
clear all corporate data in Host file systems. {Display 1305)

11. CLIENT ssts the ‘service change’ flag.

12. CLIENT infarms user the device will be powered off. (Display 1306)

13. CLIENT requests Host {o power off the device.

14. USER starts device.

18. HOST processes the change and ciears ‘service change’ flag.

16. USER de-installs current Client desktop to remove upgrade configured desktop
17. User re-instalis Client desktop and selects base configuration.

Post Provisioning recorded as complete.
it . Current Service Type = BASE
Condition(s): Service Lock = NO_LOCK
Service Change = NO_CHANGE

23




5." CLI ENT displays "Loss of Data" question to verify the user has done a )
backup prior perform ng upgrade. (D splay 1304) 6. USER sel ects to proceed.
7. CLIENT saves current service type 8. CLIENT infornms Host applications of
requi red change to point to Host applications 9. CLIENT perfornms del ete of
all data contained in the CLIENT file system 10. CLIENT i nforns Host
applications to perform"KillDevice" IT policy request to clear all
corporate data in Host file systens. (Display 1305) 11. CLIENT sets

t he' service change' flag. 12. CLIENT inforns user the device will be
powered off. (Display 1306) 13. CLIENT requests Host to power off the

devi ce. 14. USER starts device. 15. HOST processes the change and cl ears

' service opaagenfd V1E§E§3rQeénQ§£ﬂolu%gr%Hé6%§m hedbnideslbap. to renove
upgr ade con ur ed top . User re-installs i ent desktop and sel ects
base conf |thEF°éftSl°6H"e qﬂ&‘i"e'iﬂr OVI si oni ng recorded as corrpl ete. Condition(s):
Current Service Type = BASE Service Lock = NO LOCK Service Change =
NO_CHANGE [ upgr ade or
downgr ade @ﬁé&éﬁfgggrgr%d[mgﬁs déslgﬁbera%%l;elrgﬁg gﬁnﬂfés@ﬁsfngmﬁ&agysﬁégrﬁ& [0096] The
embodi ment wetiedsdravine glements oy rﬁp@déwd%lle%"tépf e fagbrigHea §f thisy st ens or

met lhods hagol; n%t]lsﬂ. eimwr&teﬁraégc@eﬁmnﬁhmamemb@ﬂg@w lﬁéaﬂ&ﬁnél&dﬂﬂmﬁmeshof this
application. i's tte Scriptio enabl e t has in the art
to make angRpgEne ﬁ@?ﬁ?ﬁ?‘“ﬁ&\?ﬁ‘ﬁa‘%aﬁ’ﬁ? FiVERPENR eelf%r{% f| kewi se

cor r espondthe techninwseloé’msmpslloaﬁon Theinteoddtitcqpred ﬂcﬁftechﬂicwe%t?fﬁhlﬁ cation. The

| ntended Seapgiah bRl URRARLS, titchns RIS IHROD ddiReimifl Hees ot her

structures not dif t echni ques of
this appl |@5!m¥%'ﬁs a%t“'aégléﬁc?t@@d’sﬁé§°€P?F Pesgity aﬂaﬁmar 'mf‘lﬁ’@f‘ 8{518%5“6'9%3? |

St r uct ur eSsystems or methods with insubstantial differences from the techniques of this application

as described herein.
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systens or nethods wth insubstantial differences fromthe techni ques of
this application as described herein. 24 CLAIMS 1. A host device
conprising: a nunber of host device dependent features; a. nunber of host
applications adapted to interface with the host device dependent features
in order to OB?%ate t he host device, the host device dependent features and
host applK ns being certified; to a data comuni cations client
conprising a virtual nachine executing a nunber of <client applications
using a client operating system wherein, in order to invoke the certified
host devi ce dependent features, the client operating system conmmunicates
with one or nore of the certified host applications, at |east one of the
host applicati ghgespaéviet cotiprisingr adapted to change device settings on the
host dévicé; 15 a.notification mea stqg@lggsed to notify the data

communi cati ons wiuhéltftoﬁwsﬂ‘&)’i‘céé'ep?gf‘}i Ags c¢hanges on the host devii,lq1 in

order to propagat e i ; aantéde iokatface witna PR AV SHERMIDN: - 4
o de sett?ngpat _?%b%g‘étﬁ&tﬁ Hichi@s allgpréde i

a co ni cations client, .saj t iR héstlapt ed
to indi Cafegniy3gh beder ©d bﬁal#tcal@phqstﬁ‘%‘i‘%g‘cot}?s'i#é”cggfteger@g&m?ﬁ%?%ati ons client
shoul d use device _ zo S%E.bi 1gs from said host device; and a client settings
appl i cat i osppligationp BEIg& P ni cations client adapted t%ﬁggggh%ge&f-
notification frgfﬁtg hmp@hichiicnatlion compusinmh WiENRYAHRIFCE 8 et't i ngs for
saird cl'fent applications if sai m)g=négﬁt&ﬂgwﬁa@jngahaﬁdaaiodimbkeeﬂle

appl i cat i oolers hepplichtione usieg i L &S MPHI°ngs from sai d host devi ce, %%m% The
device of cl ab%i‘i ot WIGLE iBhenlht Tedirts, tlat clent onsRting SYSIPR) FOTMPIIGRIEE SR, 5¢
said host &% Pt Stener ‘adapted to poni tL §g]ilé?1°m hostRBplicadibnscieingf or

devi ce set bhagsmohooiybs cedified hest GaRHEROB 3ICFART I V\Eer ein said listener is
further adapted to noti 6d defiftos omthedottidenigs; appl i cation. 4. The

devi ce of M%P‘SQPF%C{%I‘%@%Q% vmg{rgei n the &({)& ég,{rﬁéﬁikﬁﬁn?%ﬁaﬁ_oif@@\“mes a

15 a notification means adapted to notify the

b}

1 i ata
settings changes on the host device in order to propagate device settings to the d

communications client;

a mode setting at the data communications client, said mode setting adapted fo

! icati i device
" indicate whether client applications on the data communications client should use

",  scitings from said host device; and

icati i : ceive a
a client settings application in the data communications client adapted to rec

devi i aid client
notification from the notification means and change device setungs for s

id cli jcati evice
" applications if said mode setting indicates said- client applications should use d

settings from said host device.

25
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2 The device of claim 1, wherein the notification means includes a listener at sa

i icati i 1 es.
host, said listener adapted to monitor said host applications for device settings chang

3 The device of claim 2, wherein said listener is further adapted to notify the chenf

3  settings application.

4 | The device of any of claims 1 to 3, wherein the notification means includes a

polling application located at said data communications client, said polling application
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pol ling application |ocated at said data comuni cations client, said
polling application 25 adapted to poll said at | east one host application
to determ ne whether a device settings change has been made. 5. The device
of claim4, further conprising a graphical user interface nonitor s
adapted to determ ne when a client application has taken control of a
graphi cal user interface on the host device. 6. The device.of claimb5,
wherein said polling application polls said at | east one host application
when sai d graphical user interface nopit.or daternineﬁlﬁhat t he chient to
appl i cat i cafapisd to aplbsaid ghleas| ongthostAPPHFatigR it dteruRs WhARET § 4RSI host
device. 7. i any of clains | to 6, further conprising an
abstractid%%?%?gg%gﬁl §E°native interface | ayer between said at |east one
host application and said client settings application, said abstraction

| ayer and pative interface |ayer. adapted for a parti.c I IS

appl i cati om, alﬁﬁ\/\ﬁkﬁ'é"es‘gfﬁlaﬁlétﬁ fﬂgt?ﬁhﬁ?f“@gf"in%nas g%Pfl;lgﬁt cg l%tggm%nélgrg%oé Wi th
the parfi Cydapled thQRienaitid! Whel h @lientSapplibetiotl ek askenfconnyl of a graphival bsero 7,
wherein the node setting is a flag that is persisted. 20 .9. The device of
any of clamh%ﬁmpwmﬂ@b0$%pwﬁ@r conprising a conflict resolution :
-application, said conflict resolution application adapted to provide an
alternative supported setting if said data communications client does not
support a et t i Hig deeice af clain 4, whareinsaidpobing appliratiemppaliscaidiap frastoge bost The
device of claim$9, wherein said confli r [0 I.Cat [ udes a
nmappi ng ta‘lﬂpgc"ftt?nrrﬁ’ Y rfé‘lﬁlpﬁ’c?"rp!‘%é’ﬁ élé{rt %nr?%ts‘acgm'slﬁéudi{ohe&é erérsia@%{vg%s ng)r{(gr t ed
setting, ldpplidfiondayiaken &ntol af the Braphibsl usdérinttifercoantid host deviol uti on’
application includes a 30 pronpt for pronpting a user to select the
alternative supported setting. 26 12. A nmethod of operating a host device

having a ”#‘”berT]%f?eb&%tonEyBPaaﬂﬁ@?&ﬂ&ménhér%aﬁl F@lfig b@LbHABkdOyirngd khe host

devi ce, a nunber of host applications adapted to interface

native interface layer between said at least one host application and said client settings
application, said abstraction layer and native interface layer adapted for a particular host

15 application, allowing said data communications client to communicate with the particular

host application.
" 8. The device of any of claims 1 to 7, wherein the mode setting is a flag that is
persisted.
20 _
9. The device of any of claims 1 to 8, further comprising a conflict resolution

application, said conflict resolution application adapted to provide an altemative
supported setting if said data communications client does not support a setting set at said
at least one host application.

25
10.  The device of claim 9, wherein said conflict resolution application includes a

mapping table to map unsupported settings with the alternative supported setting.

11.  The device of claim 9, wherein the conflict resolution application includes a

30 prompt for prompting a user to select the alternative supported setting.
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wi th the host device dependent features in order to operate the host
devi ce, the host device dependent features and host applications being
certified; and a data s comuni cations client conprising a virtual machine
executing a nunber of client applications for controlling the host device
using a client operating system the nethod conprising: arranging for the
client operating systemto conmunicate with one or nore of the certified
host applications in order to invoke the certified host device dependent
features ag for controlling.the host device; changing device settings on
i

the host dédfi ce®uBFHigd 4t opadidie Hiiest pyee biping 2 aumBE afticshdsvireetependsat with a
host devi C%aﬂﬁ@ﬁﬁ?‘@&ﬁmﬁlﬁ%}th‘é Rost Qt%vi&?h]hﬁ:ﬁbéﬂdfﬂostta id1Q5its aﬁﬂk&ﬁrﬁg@ﬂ%&g{ yrng

t he data comruni cati ons i ent of device settings changes on t

devi ce; i swelic®Rihest devinsddepsrdent frgtuses inherddmtoaoproaterting bet i demise,clhi dwott t 0

det erm ne e Vi C ettings,changed at the. host devyice should be

pr opagat ed%&{] h%epglgcfegl %8Er%ll'reﬁnia8'gt ots a@gﬁlcg(ﬁ ns- Deipe; fce'?ﬂlgg’c I‘Pé‘ékiandia?t ep

det er ni nes cahangesiclodictdt bemprigpngavRfial aloRg: NGedfiMyCe nuidkt iofd%ichor said
data comuni gations client. 20 13. The nethod of claim 12, wherein the

noti fyi ng %iflg‘ﬁa’ilwélf?fcfegff?lilgs theihag deyice usinmy elient aperafinesysienst, said |i stening
step nonitori ngugaidhda®dmprkRLl cations for device settings changes. 2§ 14.
The method of claim 13, wherern said notifying step notifies the data
communi cat i ons #rngmg fwhtdn chent dptratngsysteg otomniunivde widly ocorsedreiofige

changes haye.. red. 15 .The thod of any.of,.clains 12 to 14, wherein
Che o fycaun st afhoadqis i Bfael s WSBkhe Bkt Bee dpendeonb ool o o
| east one forsbntegifimg thatostiielicedtaning GevidRItNEE of theald8N@RideNisBB %k St

settings has occurred, 27 The net hod of claim 15, wherein said polling

.16, > .
step is acPiRARSEEPRlifaionaviich intprtacesypith 2 Bost devisndependentfeatyrn foprongplliing
graphi cal theebstigatiee.f ace on the host device.

notifying the data communications client of device settings changes on the host
device; |
15 checking a mode setting at the data communications client to determine whether
device settings changed at the host device should be propagated to the data
communications client; and
if the checking step determines changes should be j)ropagated, changing devicé
settings for said data communications client.
20
13. The me;hod of claim 12, wherein the notifying step includes listening for changes

at said host, said listening step monitoring said host applications for device settings

changes.

25 14.  The method of claim 13, wherein said notifying step notifies the data

communications client when said listening step finds device settings changes have

occuired.

15. The method of any of claims 12 to 14, wherein the notifying step polls from said
30 data communications client said at least one host application to determine whether a .

change in device settings has occurred,

27



17. The method of any of clains 12 to 16, further conprising a translating
step, the s. translating step occurring in and abstraction |layer and a
native interface | ayer between said host application and the data

comuni cations client, said translating step allowing a particular host
application to communicate with the data comruni cations client. 18. The
nmet hod of any of clains 12 to 17, wherein the checking step checks a flag
at a 10 preset nenory |ocation. 19. The nethod of any of clains 12 to 18,

further coppri si S Of L Ng- iflicts before said changi ng
step, sai dmr)'esoT}E/E?rr!\]téﬁ@gn If’lmcl:l slgs’{e‘g%réépgs\%ddﬁ ‘ﬁg"%ﬁ"ﬁ%ﬂi é?thvﬂ_ﬁ%v‘ggcr‘sﬁﬁ gt ed
setting t oapplicatichdtaatakenvanniotof 4 graghicd] ueRintérfacs 8 thedbRdesRBITUNI Cat i ons

client 15 does not support a setting set in said changing step. 20. The

met hod of claim 19, wherein said conflict resolving step chooses the

al ternat i VE7. SUPPRY ki88lod 8F by 81 1LY B {BIR0! ish i ppQrted
settings wwth the al ?er nat)inve supported gg’?lte{ %ﬁ?ﬁ)&%v@%m#&ﬁ%bﬁgof

claim 19, Ueleting sicpecewring iie and ebwiactionglaytreqnd pr mative Sntarfacsekaydrdbetsehect t he
alternativg; .setting. 22 A host device,.said device substantially
as herein %f@@#gg%%@%&ﬁ etﬁgf’[aét?ﬁg%mwgmﬁﬁipns fEerﬁ’rféldéfa"Cﬁi’ﬂF%g gfep f‘ﬁ@‘”“g a

acconpanyi pagticlahbsigpplicaBon b deaiiamicats witlp tedhtaREmaubRStiodykge, sai d net hod
substantially as herein disclosed wth reference to any one or nore of the

acconpanyi ng drawi ngs. 30 28 _
18.  The method of any of claims 12 to 17, wherein the checking step checks a flag at a

10 preset memory location.

19.  The method of any of claims 12 to 18, further comprising the step of resolving
conflicts before said changing step, said resolving conflicts step providing an alternative
supported setting to said data communications client if said data communications client

15 does not support a setting set in said changing step.

20.  The method of claim 19, wherein said conflict resolving step chooses the
alternative supported setting from a mapping table that maps unsupported settings with
the alternative supported setting. '

20 |
21.  The method of claim 19, wherein the conflict resolving step prompts a user to

select the alternative supported setting.

22, A host device, said device substantially as herein disclosed with reference to any -

25 one or more of the accompanying drawings.

23. A method of operating a host device, said method substantially as herein disclosed

with reference to any one or more of the accompanying drawings.

30
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