METHOD AND SYSTEM FOR COORDI NATI NG DEVI CE SETTI NG BETWEEN A COVMUNI CATI ONS
CLI ENT AND I TS HOST DEVI CE FI ELD OF THE APPLI CATI ON [ 0001] The present
application deals with the coordinating device setting between a data
comuni 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 nETEHSHANYSYYTEN ¥t COORDRVATIRGIPEYIORSERTXGMoUl d not
| ncl ude. BEWE%NA'@Wgﬁ%kfloﬁ%réLfEﬁﬁA‘Nﬁf‘r$ $PDEYACE and hardware to

conmuni cate over Ss networ k whereas a client typi 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

wirel essF OE THEDABBLICATION further desirable that the client is able to
comuni Cfd@ﬂ""fﬁ@pltegént%bﬁc\éﬁon @@a%ﬁvﬁl‘?ﬁie%ﬁrdﬂ%ﬂﬁégﬁe\h&s e‘lttﬁ’@q)ert\ﬁ@etn 4 he host

applications are ab comuni cat cli ations. This
conmuni céﬁﬁadﬁ“wlé‘lfc@ﬁ'@lﬂ g}lentrmdufaé@smﬂmeounmaﬁgular l!i%ti\e HFWE@IBT'%@ on the host

devi ce f%@tﬂb% ﬁ:érh%tho%pfa,lth@aéﬂaqemnﬁuma%meﬁﬁmeﬁtaealbﬁgnbdmwsgt 0 the host
device for t client application and displaying or outputting fromthe

client aBfpPRtéRE eshsetitts04] In sone cases it is also desirable to be able to
use device settings fromthe host environment 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 chaBPMdKGROUND device setti ng woul d be preferabl e in sone situations.

[ 0005] | i s.al so esw ve S uts to a
crient  DREEERE TR bl RSO B B AR TR Pk MR b o

t hat t hetao pgrigrmdiincipndiitf that the hsstmptmiliyeehuld rﬁtﬂ)ﬁ}ﬂ‘r]udbt The hbstri¢ typicaltlesi rabl e to
e 2D @ (e HEPLATE Sl ARl AUS.LAS, B REARID: Phideschdifil, GLr ect !y from
a host device wthou avin £h 0

oad new soO St’ devi ce.
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archit eClilfe bgiﬂﬁ aHH@o‘? gé;?écidﬂg irfthe 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 fo 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. It is further desirable that the input of symbols
be simplified.




client into a host wirel ess device. One key to the present systemis that
the host is recognized as the dom nant determ nant in a divided
architecture due to the fact that device type certification efforts

(d 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 nmethod provides a virtual

nmachi ne tib@ie] itSs AHALE (%%n’é‘ﬂ@'fb béé@éﬁo H;ﬂbré’ée dhRwhgRbe dRVA6AsiBNAg bfa Used to

run cllent applications. The virtual nmachine comunicates through a client
OS t hat \%%n*&'fﬁ‘awmn} 9h§-°éﬁa\f'e¢ WUt BRYIng tdpadpew spftraneien HisdostdRviGons to

host dependent features, such as hardware, software, firmare or
communi cat i ons netmorks. However, since the host dependent features are
certified and controlled by the host device, the operating system i nstead
communi cEBUMMARYt h abstraction | ayers. The abstraction | ayers have a native
interface for comunicating with host applications, allow ng client
applications to use the host dependent features by utilizing host
appl i cat i[os05] Th@@&%]an@sﬁeﬁﬁarﬁiﬁhéthd@ p&l\rmbs asjidim&lr@utebthf&fosz@ratidg apl ay

sing a binary
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application accesses the user interface of a host device using a host

native apphpiBanfedigreda pl atform abstraction | ayer and a host |ndependent
engi ne 2 comuni cati ng between the user interface and a client application.
The host __i ndependent englne i S glatforn1|ndependent and relies on the

pl at f or mI%R8d [The presany syplem a’ldd“? ot Broxides gryiiugt mastpng hakie SiRCEAPPS. The
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commands and functions to host dependent features, such as hardware, software,
firmware or communications networké. 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




[ 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

navi gating a host cursor to nove between adjacent synbols displayed 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 ebmatunlcafsd bé?@@erktﬁ¥§9é§*;ﬁel‘f§d’e érﬁ:i @@I%ﬂ%;ﬁ)‘h@ﬁloﬂ‘ trRe fosty Mol such t hat
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be changd¥ vice: ?Pédé? uped orepEYRlonsAnd ¢ries IR 48 or downgr ade
client seityifsxe, i.e. to provision the data client [0013] The present
application therefore provides a system for propagating device settings to
a data conmmunications client froma host on a nobile device, said system
conpri si m@m 'iaionle@asmplenﬁahmt ‘Z@pf:Hei oAt naive agpljpbih it theopputaf eyraioid. fre nobi | e
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settlngs or said client pp Ications if sald node settln% i ndi cates said
client appliGieghatdrnst AmviavaceId &eysasseciatedmith agympelenel Hiaiwhers e us¢r0014] The

present pRktesatiedm hekbRRar® Y EHES jdnpRiohnd cdrifsphfPRpgAtHong devi ce
settings to a data communications client froma ﬁost on a nobil e device,

sai d nmethod conprising 3 the steps of: changing device settings on the
nobi | e deso1eg Plpt&iis_fm:@;of|ﬂ%§éwé§t%n|‘t£é?éccotﬂﬁli‘alhb@&bﬂn%ﬁw@t@tthéﬂﬂ; Bigeddpe data

communi cations cl t .of devjce settipgs es._.on e .nmobil e device;
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data 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 setting
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




comuni cations client; and if the checking step determ nes changes shoul d
be propagated, changi ng device settings for said data communi cati ons
client. BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0015] The present system and
method will be better understood with reference to the draw ngs in which:
FIGURE 1 is a schematic diagramof the conmponents and datafl ow according to
the present systemand nethod; FIGURE 2 is a screen-capture of a host
application showi ng various applications that can be selected in the host

envi r onngRy srebd %nﬁin?%eiﬁzfﬁé&%@}'&ﬁﬂé WBil®beReLldirRit I8RPhhLRIst On start ed

froma host_ environnen I's a screen-capture of a client
appl i cat i2BRlicstien: netiving din 4ate corpunisalians shient At devige settings £hafgsk PR S on;

FI GURE 5 nhebild deGBE RBbdkingH R9faBRi0hg SR BAEROMRIIhRafHE Hlaktad herhing a user
interface according to ope aspeﬁt@ t%];stthe present system and net hod; FlI GURE

6 is a viBRNSF davisrattings spanaedah be prapagaifddR st d8jar i ous i nput

Ept ibonsd@larrmdmgtior@emh 'emeancﬁrﬁd%ﬁe&irasdﬂﬁ@gsd@teﬁﬁiﬁesg(:sﬂadgé@s@umral ly QV\ERTY
eyboar ayout with s ols .mapped to certain letters: 4 FIGURE 9 shows a
005 or o P PRIy SRS e o oA AT T Sy TSI s mapped to
certain letters; FIGURE 10 shows a 9*6 grid in a generally QAERTZ keyboard
| ayout wi LR letters; FIGURE 11 is a bl ock

di agram ﬁ#‘ﬁgt ra |@5T‘§%ﬁ§§ﬁﬁr§8ﬁﬁy@y§tl on; FIGURE 12 is a flowhart

showi ng the upgrade in the provisioning of a client; FIGURE 13 is a

fl owchart 1 \éﬂgmﬂﬁ i L SLon ' rmeand

FI GURE 14{0@2"1%%6%%%59 gtgr am | ?thg? %@ﬁeﬁ%eﬁ%h@ﬂo%&é&%g@h %‘F\eq% C%g(%]gﬁges in the
host enwrawngreintwhiah: t he data communi cations client. DETAI LED DESCRI PTI ON

OF THE DRAW NGS [ 0016] The present systemand nmethod is directed to a

di vided architecture for a client
FIGURE 1 is a schematic diagram of the components and dataflow 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;
F!GURE 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;




on a host device. One exanple of such an arrangenent would be a

dat a-enabl ed cellular tel ephone with a data device client running on top
of the host tel ephone environment. Qther exanples of clients running on
host environnents woul d, however, be known to those skilled the art and
the above is not neant to limt the scope of the present nmethod and
system The exanples below will use a host that is a cellular telephone
and a client that is a data device client nmerely for illustration purposes.
[0017] A PFIGBREULIHICGR ad+b lyrifl M bERARTAAER 6L\ BEarRdyBht ifh HFIDRE T el eased for
sale and use in a given market. Exanples of "certiftication i1nclude GSF- and
PCS- t ype "o@RPef {9 extaidptterevi ew board (PCTRB) certifications. These
certifications are for the hardware and tightly-tied applications to this
har dwar e. éog%?! In order to include a client that has conmunications
capabi | i ti@YRE WS RS AU NG 9%nerlly (PVEREZ kpyhosid lay gt With £8P i on of t he
client refubpeeto erthinvietied; architecture in which the phone and the
tightly-tied applications to the phone renmain unaltered. [0019] One exanple
of an architecture to acconplish this is illustrated in Figure 1. Figure 1
shows a RGURE s adysk emgfzmn ilasteitvy dedsamotiictstgtionr € 10 whi ch i ncl udes
client applications 20 running on top of a virtual nmachine 22. [0020]
Client applications 20 can be any application that is designed to run on a
virtual FW@UYREMR i22a flowoharhshowicartpé epgidd-ingie protisionimgé actedtd | ncl ude a
nmessages application 31 for view ng nessages that have been received, a
contacts application 32, which presents an address book includi ng phone
nunber s, FRRGHRE|134d8 @ flowshast showitoibe dewrarads in theprovisening of & client;etidvi dual s or
conpani es, cal endar application 33 for scheduling appointnments and
managi ng tine, a browser application 34 for browsing the internet or other
net wor k, FAGHRRpWse ahiosk sigeram pusteaiing #he rygpagstion abhdwegerisdhafeast f or SMS or e-
mai |, a SRViEsHHRSS aols daRRlochimiric@NosSalicrt. Vi ew nessages that have been saved,
a search-nessages application 37 to search for a particul ar nessage, a

| ock application 38 to | ock the keyboard and screen of the nobile device,
and a set-up application 39 to change the set-up configuration for client

20 and ' RE b6 Het R TRuE Y e BRAVERGY o et o be limiting.
Further, other clients besides client 15 could exist on the host device and
;BSISie c at('.) }[@tﬁ{%&hg%Pés%ntcs%gge% Qn%vr%et%gg &sl cﬁt%%%e Qg a %i e Ia?&itgc?tldle orb g cl%errWOked from

on a host device. One example of such an arrangement 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 illustration 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.




[0021] Virtual machine 22 is preferably started at power-up of the host
device and stays running no matter what. In one preferred enbodi nent, the
virtual machine is a JAVA virtual machine and client applications 20 are
JAVA applications. [0022] Al client applications 20 use virtual nachine 22
to invoke instances of objects created by client applications 20. [0023] A
feature call such as a hardware call on system 10 fromclient applications
20 would normally go through client OGS 24. Cient OS 24 includes a nunber
of primtives for interacting with hardware. However, in the case that
client applications 20 are built onto a host device and because the host
devi ce hd0181 fnerexameleraf i2h ipEditpgrrerte pcampliply Bis is diseaige it Figwretur es such as

har dwar e FigbtoRs anfethbd BMRSBient for baivticalRERRESEr Rhich Relgackight
interacting with the features directly, client OS 24 interacts with a host

abst r act i96RIGRHYw 20ignnipg gp topfia didyal BilechiBg &% 26 converts calls fromclient
applications 20 6 to host calls through a native interface 28. Native
interfac 0%8 i nvokes host applications. 40 in order to use the, host

dependentl09<03 (ipRiarplicafings N ReeRvaprligalin et sdlesigagd fogur cagyiiueht i ons
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.user may W sh ne
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phone other clients could have appiications 29 which could be invoked from application 30.

[0021] 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

virfual 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




nunber. In this case, contact application 32 indicates through virtual
machine 22 to OS 24 that it needs to nmake a phone call. Instead of using
t he host dependent featrue directly fromQOS 24, a notification is sent to
host abstraction |ayer 26 which, through native interface 28 invokes the
correct host application 40 to make the phone call. In the exanple 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 I L 17 I ' i cation
20 coul d 30 31 Ruof BRal ATt es, Mol el dehlken Bt BRI S To
use a shdptn ﬁ@g’é@g@eélﬁmsédemﬂﬂdaﬂmtviesmdh%hm%ﬁg@ service to contact
the individual. In each of these cases, a different host application 40 is
i nvoked, but this is done simlarly through t he host abstraction | ayer 26

and nat i (@034 Beraugedosigppligatiophiaveledhp faatups pf thehesttevien elleertitan
appl i cat ifaH abﬂﬁ;laﬁ@% %Iﬁﬂﬂﬁlh?%f@ﬁu% (E i a@lﬁ@chﬁ@bu‘o@l@eélﬁlet 7 [0027] An

alternative exanple of aclien ication 20 coul d be an e-mai| nessage
that i nélieri@eplicapns o Gk PN \ﬁnhpﬁ‘i qmvir@nmqrglan@gwpéeatprﬁs REbedgeis

appl i cat igeticd withdR HeAsE B realRRlfy. CAiié BRabRs e dlidht w Beactied $€thetHagt Option to
contact the gh ne nLEmber wth the ssa one-rel ated application 42,

short - masdg?ﬁﬁ et Eat(o@h/@fi”ﬂ‘ﬁﬁlaf‘@g’ﬁ @ﬁrk%ﬁadd'ttﬂn e RosheRyics message service

(MVB) application 46 is started within host applications 40. This is done
th h t t OS 2 t he host abst I th

equost 1R SUERET 1§ SoHAPPUR PR CSR HE09f PORYSE RoSENARS Feat i on 40
[0028] Agdeleprensicall vbeh the Hokedeaice iswa kéliule ddlegrenedsitieniis treupt | ed bet ween t he
appl i cat 'e?IUI dpr%lgent ﬁ‘:nsdsrlgggtm\%ﬂgl 'ug h8§sap§'9<iatlé)rps t%%?c—lsaﬁéé ﬁgﬁ?ﬁgﬁ"b‘?ﬁ"c%n the phone

nunber woul appli phone
appl i cat IWreﬁzeS%t applichicisiusa cawﬂetahardm firmppire ond poftwat®to ¢oDOed] It is

further qgs, @Iﬂle%v:rﬁe@@& sPsth! Fidve A h&ﬁh'a@ &%p@&t@?kb‘&ﬁé Boyer om a host

application 40. Reference is now nade to ure shovvs a screen
capt ure ashitgctieseadgsithe avolong Oﬁaqfeosh@mhcatml in erder tﬂ'fnﬁ'f%ﬁbg phorsegdlles of

client a@@&lieﬁ?édp‘ﬂ@a’iloh'&@&Id%%n%dr&QBb&@é%ntaeﬁadbﬁéﬁloh%rz%ﬁ1|nd’aﬁitebVat ed can
mean to both start a client a)g ication 20 or to bring an already started
K

client afBPneadmeRrssey ndvidyass. 4 HeRjreayish foselicia phens aHrhe) F0m the

address book and have the wireless device phone that person. 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 call. Instead of using the host dependent featrue
directly 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. In the
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.

[0026] Similarly, 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 to
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.




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 application
programm ng interfaces (APIs) by which the host operating system can
request a client application 20 to activate. [0030] dient application

sel ection application 48 uses a client abstraction layer 50 to activate an
appl i catl JmgY P i I tion
applicati g!?]h é\tn}(;éé n%hb@ganctllc)fnac?}%hpﬁggaglp g%lcg{ﬁg :gﬂ f@éﬂ?&aﬁ%tr@gctl on

| ayer 50.in@Ydes@phogp sumbet within it.dgieexaBpia, Henesseeses spnlicaion Jradiasaages2 to
activat e fpedahienB1 8HRY bvaki QB #Q op{.%%nt@cﬂtﬁ@bhmﬁw&&uﬁmtrleayer 50 in

alternative enbodi ments can either inject the client OS 24 event into
virtual rfBRsPeR 2Phola-Eirtehrrpdisationd2secscnapags peice 4pME) é%&“P%iW"Z‘d to

becone acdrinyfi- %dua%é@éwéérveé WMB?éépﬂlf:é'fﬁ)n& é@fé&é&@mﬁﬂﬁwbyt%pgwdahons ei ther
t hrough c] i ent connect mani pul ate the native

repr esent®d: i 16¥F ‘Bﬁo%W@@hlt%?"eﬁb?@&‘ to {1 togt %%J@%%O”t‘%r ?@I"‘@Eﬁeéae client

appl i cat irefluedOistconiaeea Withaoidtive intdidc0 28 2r {Adseappliestnemt 52 can be used for
network features for client applications. This enables, for exanple,

client 15 to comunicate using a specific protocol that was not originally
suppor t ed0028] tAseonkckiled Bithe ert wll iealide, datameaipphét! betwedr/ibe aaplmatixirmczol st ack

to perf t hi aging ndth reb iacr asea qve SLi

functt ondoy™ SelEEAZAS dy AERFE Bk, B8 pEBREn B WERI B Brle

appl i cat ifost zpplicdtion S0riredwetihg phonhepplpatiaed2, SME amp&iﬁhcglmea@j MMIS a cli ent

e- mai | pag, i&abh 9B as illustrated in the screen- capture Figure 4. Requests
I ent

for a cl appllcatlon to be activated are converted into function calls
t hrough native interface 28, which, in turn, makes calls on client

applicati i i he di spl ay
[@6@9 Zﬁqs fl.]Hi'\@?@es‘?rQQIle R RO apBlidi kb ﬂgtgb gétﬁ'f}@ﬂtfrtolh{;%q 9%% ol B oe 4

f or egr ound. &’ ure represents ca g
repr esent%ﬂphcaélem é Re%éfiﬂcél*?e“%’f mefe tofighred: biouresd shepesa agpst eaptdren 31. As

Wi Il be afprRei @iphehtioN. qrn@hgéﬂabbm:@noﬁ std B Sertstof c@erﬁ@Pa%an&@.rméma@b@er _
mar ker on the?éslcreen capture coul d be used to indica hat the client is

in the ho¥tvat %%Wmereifm?ﬂﬁte%@%mﬁ% foRaty stagt g cipnt applifaiiene? 8fosel ecti on
appl i cat iming48 alreydycsaradniieatappidatien B Yo theifdragreund. Unlord@abbetaiésa | n or der
t ° acti Va |gnt%p%,|ca$gr% 23 Qﬁ{la Iugeartslc% s Foothe-cl:-lri]ein?agp%%at?o%ctHgt’ s/rfleodresires and

selects the client application. Reference is made again to Figure 1. When 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 {o activate.

[0030] Client application selection application 48 uses a client abstraction layer 50 io
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 [ayer 50 then uses virtual machine 22 to activate a client application 20.

[0031] Ciient abstraction layer 50 in alternative embodiments can either inject the client
0OS 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.




exanple, in the case where client application selection application 48
knows the code or a hook to start client application 20. [0036] Once
virtual nachine 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
application 20 makes a call back to client application selection
application 48 indicating that client application 20 needs the user
interface. Cient application selection application 48 then uses host code
to take d&9®2] ClientlgpnrattS2 cauke bessidreretwosdeatares hertolierd mppliceterts. dpisl i cati on

20 and t Re.Hes tor Shinplt cl%[ﬁ?l(l)!'r) Ftﬁ]dnprﬂ niSe Gﬁﬁ%gggﬁﬂ@ Ar6@E At 48 ﬁﬁlapt s all of

the host i1nputs to events e client an kes " over control of the
user i nt éfigiagly. sugpertastordpphpeidlevien. Sberdcpinsst aipholven @ pivtasg! stackda
uncerti flp@ptom%g«%&:a%m Tarf theeby Mefda¥& 2P gr&Rt dighk fiueRsify. 1 bed 1n nore

detail bel ow. e apprecl ated by one skilled in the art, other
enbodi ments . could by certified. 9 [0037] If the host requires control of

the user [poyagnhasempRGS theCdoRBls d 8lichBcdMtdaf bt chddn@daiistralel @the appl i cation
sel ection apﬁllcatlon 48 of this. [0038] It is further desirable when using

a host arf@regNERPIER Figuse 3.1n8 el iedBaibarlivstigs 2p dlusEiRd I BRFTEE I n certain
situati or@agm@m?afe £ eRéGURGR TO04ILITRN aﬁdliuﬁbnlt@aabai@aidtér@g@nﬁeﬁécma;to zone
settings, te format settings, ti ormat settings,or theme settings.
ocal o0 RSB BteR Stk fRErace Aaab b bt el RRI R B aet he

| anguage applidatiens 2% €tieae epplicationse@bamptien bimght sto toe displentdregrourishani sh. |t
could al so include the keyboard configuration, e.g., QARTY, AZERTY,
QAERTZ or DVORAK. Thene settings could include color patterns and

backgr oud@034inkigse 3[re@89nts calemwtan ppilivptidnc3d arolFiggrerefeprasentsiarsciegure 1, a

user can ; n I ettings
for the _%@@%Zﬁ@f%“?ﬁ%%‘)@?g%‘éé%%né@%%tﬁ"#;‘!’?s e e B ot el "
appr eci atiethegrigpistiepenar ersdkersearkereg toosdreerbeaptive gofld be tuhedhis, indi¢aie al e and

time zongpat®he LiRRSE it hdstsddmadicl uded in one node setting. [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 dqua3sp AREINLHIVRES clidht ApRiceRFORIRHor SodliBRionldseidy ARty ' S
devi ce setkln s are, therefore, also changed_ . )
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 to 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 o 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 80 described in more detail below.

As will be appreciated by one skilled in the art, other embodiments could by certified.




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 display, propagation of changes in the
host display is acconplished by having a |listener application nonitoring
the host device settings. Upon a change in the host device settings, the

host Ilistener will notify setup application 39 that a change has been nade
he h h
L0, L BIBRRAS o BRSNS b0l IR0 L ab8 SRLISEM Brbgt e

t he devi cherd@pplicaiipn sstretian ppdicatite 4800f1thing every tlne a graphical user
interface fromthe client takes over. This polling involves conparing the
host devi ce settinﬁs with the client device settings and thereb

det er mi nilPRP8I ft infugheripsirpkie whee Hsingd dostinda dinalibet thedevirecsellingd o t he
client d%%&x?onlz%@tlﬁ bdHhn ﬁfﬁtl&%d%e@/ﬂ:e sRinb 904 myﬂlg§ Idchle s@ﬁm&?%ﬁ’te’ S

"autonmati C' " host settlngl , Can es in the ho devi ce settlngs ar e
pushed té‘)’ﬁ%%etmgse‘#ﬂte fasmehes tlm%rtmgfpra'at valtinasér themeniptiep, kaggle. @ descri bed

above. [ QRddibed herefiMeRIES Latiouk @@mﬁ@é’j@mh%ssd‘ﬁi lahQuddR M e inteFfadd, Fent
settings', the user can update devi ce settlngs in the client and

client afpPPeistFogish gy irmen %rsfq?é‘?@ dicepd Apodraiyderige kevheprdaanigurstios: nost

devi ce setld.] @@ERTY, ATHRTVPARWERTSIDVORAK! TABhe SEtihgN@RId inclb@ngas to the
host's dev].ce se be ignored by client applications 20. [0045]

The abové&? %mf)@f’(ﬁ é?Ckg@élﬁd\,W?% Steference to Figure 14. A nobile device 1410
i ncludes a data conmmuni cations client 1415 on a host conmuni cati on devi ce

having a0 b LG8 AAELIRNO AN FEBATLN £t LONS LS e, Detgppr k. Host

devi ce i app i"cat’ions vice setting
appl|catﬂ@nammﬂsmaMBQmegehhésu@egstmﬂmahaﬂgeeﬁawimERSEmtaﬂ@@s As descri bed

above, U RASSGRES e AR AL IURorbh SR ok BTG b lTor e SeLLT NS,

t heme settings, ornats tinme for or ot settings that
t he user longle anddime zoneaerdherst ¢pulshbe alintledad Iaﬂdemwe@emew si de. For
exanpl e, the user may wi sh to use a 24-hour format rather than a 12-hour
format for tine display and may change this in device setting application

1443. [ 049%i0] }L@hwnpﬁe ﬁé%kﬂiﬁéépﬁtséam%d'@ﬁ deyist sedtinop fidhe glienbar®a host
oper at i NGy SarpdrdByIfthdne 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, alse changed.
For example, if a user changes the language from French to English in a host application

490, this is propagated to client 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

settings and this change will 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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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

conmmuni cations client 1415. Device setting application 1424 would then
propagate the change to the applications 1420 that the change affects. As
w Il be appreciated by those skilled in the art, the update step from
device setting application 1424 may be a global nessage sent to al
applicati I Bk t i exanpl e
through &g% %ﬁ%ﬁgﬁeon nﬁgﬁglﬁﬂ%Fegéﬁ£+?%gf dnsgk%%%%g%gﬁﬁgjggslce setting
appl i cat |S©tﬂng54@r4 puphed o/ clignt elthﬂrémregqm@lhﬁtenat@r bapelingaparescsbed The change
notificagkgﬂi is sent through abstraction |ayer 1428 and native interface
1426 as descri bed above and applications 1420 run on virtual machine 1424.
[ 0048] Device setting application 1424 may al so access client storage 1430.

11 [0049]{06431 FNEreBREe 'tﬂ’éfﬂr‘iodetlé@etlt'é%anhﬁlsort Bl%n?@étinﬂj& e tR} l:érﬂlﬁbdatée dat a
comruni cations clienf 1415 to |%nore changes made on t he host environnent.

In this daseevicesettingein the ghestgrd @PE?%%ﬁtlﬁ’ﬁéf"’"ﬁWélﬂqsﬁcd@pé?’dﬁleﬂ'éat| on 1422

i ndi cat e$nsltéhdtd1l%e%dsﬁ@éwdel&‘tﬂr@@aﬁm%moﬂ@@%e% ‘tlieft MFigseBvAnges e shoul d
be ignor case, device setti b%megigllcatlon 1424 wll first check

Tt h oot T dhyien B RES P s dongiet Pedien n$ 80 et er nine  whet her t he

change shoul d be propagated to appllcatlons 1420. As will be appreciated
by th ' dijn th t, Setd li i 1424
checks ng [ieh TR abfe g Befirabeh Rk Rieie v de 04 TR WAL ot 1 ngs
appl i cat iided 24iatoedramertieationsiclichl il Srdni a:hostsorpmumcsﬂncmﬁevpee@dngtbl y in
non-vol at %h‘?ieéfaéﬁ 8\9‘?440%? h.%gét%ﬁ V\fﬂﬁm%t\h& SPBEJO%V cBrrgc@%géh&it he

changes 6 appricat i ons eour on settings
user int @ppmeomm@@mhoncmdmae\{m]nmamptmaem 14453 @iommdm esatfanges from

host appldhg é&ﬁ'fﬁ:e%éﬁ’a?s dgy| Hé:sﬁ'@% Iét%)dr?g t?%%oééﬂfrﬁglcgﬂ b&%%%%%k&s send a

nessage to device sett coul eriodic
message orclydingtinprae ok hemelsetioes, insele; drje awlat%ame&rmamw@th%

changed. sEH|h%;§‘ﬁ1%t the u%ér%%n\ﬁfsh 16480 &h R HRERARMBL cllcdt BRI E§ when devi ce
setting application changes are nade in which case they will notify device
setting &PpMPEatlpaer mapwish to use a 24-hour format rather than a 12-hour format for

time display and may change this in device sefting 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 located on data
communications client 1415. Device setting application 1424 would then propagate the
change to the applications 1420 that the change affects. As will 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 through a registration means where applications indicate to device setting
application 1424 that they are interested in certain parameters. The change notification
is sent through ahstraction 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.

11




[ 0051] Based on the above, changes nade in the host applications can be
reflected in client applications in order to provide a user with a

consi stent environnment to operate in. [0052] A further consideration for
the above will be referred to herein as conflict resolution. In some

i nstances, device settings that may be set in the host environnent may not
have an equival ent in data comuni cations client 1415. For exanple, if the
user sets the device | anguage to Swahili in the host environment using

devi ce S‘zédzﬁ i, ?r?eoé%%o}gﬁérﬂ & 483 s > Vﬁl{{@H'o‘?téﬂﬁp rt]rgé g&g@g&%ﬁxﬂn&é’noﬁ vi ce

setting I on wever, set ication 1424 may not
have a Swhgrit#13 wrignaig ehanges imagefoorthe bgshendmnimens Indocasenthehiser case, a

conflict 465 0 LSGSRRILG E‘éﬂoEQ49fm%@{e@f§gTe di %ﬁl"ﬂt cAurfdet St option

itk é}gﬁ
f or confl i ct resorf&utl on IS an autonmatic nma his case, the device
wi | | havénadegatthehogseavipnmgnbsheeld pionead. rﬁals cas% dawaﬁ% pefliiee at the host

whi ch ar @ppiR@liod 422 valy filsl SRR with sétfgdRlRiInGRERY Qbrﬂééﬁd?tnﬁlzﬁ 'td @éiérn{}rﬁ’ew The
list of exceptions further include alternatives that the

conmuni cafetgsthe charge sheyld %ﬁﬂ’ﬁﬂa@?ﬁpé‘?m%mﬂsd‘@ﬂe%%b@e @%Pl*’%%ﬁtte‘bne of the

non- 5Upp%}’y‘ﬂﬁﬁe%mlé@ﬂih@adtlﬁﬁeém&deﬁicgﬁetti %Hépllcétﬂi’n ARt &ingitnt he 12 user
sel ects a %%B?qge such as_ Swahili that t dat a. communi cations client 1415

does notSe i Intefiace GRPUSEHPR HFZa BBYIF SRS aEH‘?@“%V%ﬁ?BE’é? B Pr oceed
Wi t h Englfiagvhies id pesistabil efaadbivia nbanglaalge;tc&@gé aAgind[c@RBdlhetet REMALd Vel Y,

device settin |icati n 142 r or, a deci sion when an
unsuppor PEPURE TR CTe0s Rampliplas 1428 #EBb 5P eSM8be Al befed GBS0 Bxanpl o,

if the mlsemn’@a‘hm:am)heatioangﬂage not supported by the data conmuni cations
client, device setting application 1424 may pronpt the user for an

al ter nat '{H@soh gl gpfgg{/g%tcgg?%%n’ﬁg%%%}a})@&itu&&s ﬁz’l& devidd et K whet her the

alternati rce atlon Sen 1S suitable.
[ 0055] Agppiidatioh#4ppridciend edndppaghtssisviskiskitiod apmllcah@salﬂfm éRiseptlions wi | |

exi st outgi A Bhic ﬂ&g%@&qoﬁﬁﬁﬁfeﬁ @\fgrid@ﬁé(e g&ﬂdﬁ%@gcé’[ﬁﬁs fxgple, tinme zone

setti ngs 1 n certain parts unsuppo eme setti ngs or
ot her optcrlamedkﬁ@vthert@h%tﬁ@%ré‘ﬁé&pwléamemp!qyed i ponitor e Beviee $adtingot meant to

be |im tijgli@nsh tMRgls §2RAIARNNMRRLE the§ Wil shify \wid&efing ae;f;ncai.ckhese

conflict situations, anong others. [00 56? Ref erence is now nmade to Figure
5. In ordéf%to interact with a user of a host

[0051] Based cn 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 further 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 to device setting application 1424.
However, device setting application 1424 may not have a Swahili language setting 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 one of the non-supported options on the host side. Thus, for example, if the
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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,
roll er wheel, scrollstrip, touch-pad, d-pad or other navigation device,
and a screen, a user nust be able to input actions for client applications
20, and the results of the input and client applications 20 operations
need to be displayed on the screen. In order to acconplish this, three
conmponents are provided within the I/O architecture of the present system

Th - i I

These 2l gt s bR ARSI SR RS TR D [over
pl at f or mﬂ%a@ﬁ@ﬁd@&wcmm_@rﬁ@mca\tl@n hé24 PAY clBDse tmpraters wilheErglish as st r act i on
| ayer (H%h£"%§rgﬁq?k§%§%hignt abstraction | ayer (CAL) 50, translation

bet ween the I en particular host is performed init. In a
preferred enmbodinent PAL 80 is a C function interface. [0058] H E 70
i ncl udes (8834 Aiemetivaly. #arine pettivpapmigation; ¥ad reg reamptthreuser fare dasisnt o

activate 7wm§,n3&rntun59;5poﬁ;@h |0Pi|6h'5|§ %Q@@l%d of th@bio@l%@e | si5d theBboRPHahGAd, irons 20
when client 15 is oriented, or call functions in client 15 when it

is not. 1Be Pwﬁghecfﬂmawa%§Pb%§>p%§ﬁbmh@ﬂetaa@mwaﬁwschéaﬁqd@e@pt user

lnterfacesea@gta@pmn&om4 rﬁQ)dpr@:ﬂfbpihetL@eﬂfopéﬁ b!té?hlétﬂfé leﬁ@éégé)l@r Bghal f of client
appl i cati ons 20. 60 can take radical orms_dependi ng on

t he desi g‘i?”ﬁ‘?“’?%o’??og'@ma?f@?yc%sﬂ‘l%ﬁmeﬁFﬁea%ﬁe?/r@ef%?‘@t tﬁﬁﬁﬁ"'?‘l’l%‘*tﬂ%r interface

requi r emespblicatibn hhechnsh isopéaile] ng system For exanple, it is envisaged
that in alternate enbodi nents, a keyboard and di splay user interface are

d, | t tivel d | t | t
eEA St Nl LR R AR T R Tt o Sl
recei ve ilamuegapettingstaidenayiotipde, fovmamplel §@e zbne sejings ic bértam parppdfi cat i on 20

to the f I I
(o, SRy b (KRN S TP R IFD o MBI BNOL Ve
host enbodierabave istript meaahioibavioliting %rpéfee:hreswé@oglmtlwmeUMddudﬂ gleofsynt hesi s.

[ 0060] FohedeMbicOduatiid BRohFothesponsi bl e for passing user actions to HE
70 through pl atforn1absfract|on l'ayer 80. Inputs 92 can include button

presses, keystrokes, stylus inputs, roller wheel notions, scrollstrip
not i ons, [hese} RdAENEDE inBRImadd B FFGURIS. PR 8rdeV R iftract with a user of a host

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 20, 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 |/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 particular 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 client applications 20 when client 15 is

object oriented, or call functions in client 15 when it is not.
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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 |layer 80. [0061] For output 94, HNA 60 nmay
recei ve screen updates fromHE 70 at any tine, including when client
application 20 is not in the foreground. These updates must be stored and
menory is used by HNA 60 to maintain a conplete frane buffer copy separate
fromthe application display area. If HNA 60 is in the foreground when
receiving an update fromH E 70, then the application display area nust be
updat ed #8059NEINA Gsresiies bevane PHLBDeandstbus brit adehbusd ifdrtage 8A ta ernfdrast devi ce

reflectsah@sdﬁﬁafgeanﬁggg%ég§gﬁgﬁ|@f%i aflRaE egoH%AG&&a{rﬁa%tlons into

t he foregroun Ication ay area with the
conpl ete radially Hifferest forme dﬁ@%ﬁ'ﬁ‘glﬂﬂ'ﬂh‘éﬂ%@m@fﬁm heyt ﬁ@mhcamrpniras@wcwes
envi sagednj m‘e'dé@?m?é&@b@ réq%&%ent&%f e ho%eﬁétﬂgébé{eﬁno FoP&lpiE ithest - specific

features, such as an of fset notor or iscrete notiflication or
i ndi cati @ﬁ\lisq_ggd[thﬁj@’gfltqrrhat@_emb@@ag}ep@dagﬁﬂ@af%}q{tdlsquNS@Omt@g@ge aref r anewor k

t hat UDdaécﬁmeaft@auérﬂém}éwa@drmhwdzﬁlér@ﬁﬂ@we%lyanﬂﬁm&m HeWeadey. paded by PAL
80, and processes usf[% actions g’ﬁ apt i themto be sent down as events
é’OBHPFﬁP

to PAL 8(‘}‘0 IspipsRongible;tor grepting (g dra BNt i reeveRput 699 YRR enhanci ng

t he po(r]I t a)btpht\hllyerﬂé uédne:ng@smﬁertent@?;fmtmn ﬂm&&hdfekég&ﬁﬁnd [@@64} Ref erﬁnce is 60
now made  t 1.ch.I ustrate fic, exa e o ow HNA
e chboatdIETS ShastPays Riuney BaPe FaBuRPataows bERERY SePhice ot

appl i cat mddystsaafapy @ithdt 0 o Voices@pinist esibodimanipaid mnaylnaslvdestech[ 0065] First, a

system f o n.a particular host is shown in Figure 6. The
system e(r?r‘%) °§x'gg'g£'lﬂ)(g\r’ |c¥};ng’%5'§'errantl c for synbolic input that the users of

traditional application on the host will expect to be valid on all

applicati t I hi cal
door | nt AR ELL g, ARaLAvSs RRbne bigRR PhoaHE Ly bBRAE W MIE AT S0
102 i s mplasarapbsttpctomlayerf0gnpdtsid? agndealudeduden piesses, ksystiokes, siylige  t he
nunber ofind @WaIRF wihdd midkibik, b&om rln@f orlsNR0cH- Bé’atmgﬂcsoﬁsh@ ph@RloBond B&csynbol s

are offered on two pages, [0 Ref erri ng1 now t gure 7, the user may
mani pul ap@mg}wdﬁmprometqrMIpn@@wtb%rgnputs at would be known to those skilled

in the art. These inputs are translated and/or mapped as received 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. If HNA 60 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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on a particular host, including a keypad 104, a 4-directional D pad 106,
rocker switches 108, as well as a QNERTY keyboard provided in two
portions, a |left keyboard portion 110L and a right keyboard portion 110R
Most notably, the host semantics for synmbolic input on this particular
host require that cursor 102 be noved on the grid by mani pulating D pad
106 to select a particular synbol. [0068] In this particul ar exanple, HNA
60 preserves the semantics of synbolic input on the host while adapting
actions i i,cat.i I h Sl i i i nput
given t hioﬁgh EP%B%{P%}IH@ e%ot(aﬁ?égﬁ’q—éw'kgpiug%eé ﬁ%@?‘l"@%ﬁ %1%2138%%5 ﬁ%gggéﬁf Ref erring
now t o Fisguphedigplaypes gtapoitainbage povidesby §ALEAI aal prasssses vies pElinwe bl enment

114 ot elafafindihdifitq Yo Hrk bELS AL olbrks B SAMTER TN ApLAY A KUCHRAGRRICT &1 1

synbol s can sti e selecte operation o t hus preserving

t he host o§}IAG thus Wﬁl&*ﬂdﬁ@ﬁﬁﬂqr@gility@ﬁﬂm“elltﬁ@th@" derdeesd however on a 9 x
3 gridinstead of a 9 x 6 grid. This grid height is preferable in order to
be able to nmap one row of each of the letter 15 rows of the keyboard of

Fi gure 7 [0Q54Refesgnceriznay msee o Bigares 6-fahighiillystrath @ spedfinesmRlGel grid is

mai nt ai N@EwiHA BREBaAS usdr abtihsRA8 lhor@iRRY @Rl inktsRte 8h 88RMofLilchtt 0 al [ ow a
traditional host %gpllcatlon user to quLckI%alearn the | ayout of the synbol

t abl e whi@PRlicatiens acapied 1@ fhesiemanis YT eRamer™astd to continue to
cont enpor aneously support the use of the d-pad 106 for selecting a synbol.

[0070] T .user i.s enabled. to directly input .one of 27 s | s using
bne. Keystides Fing i Wabpit fed chasiamiods hisy R g TRun Flasit S0 0 whtl o
still aceggemregnploysut pantiduieg sdmapiadodSntalic [iPp0fahht tNeLisers batraditttmakenbodi nent s
of Figur - eliberately d ot t right - npst, kK f .the top row
of & ot acaelat RSB bR AUT StodtP ol vt Bo ' Bop |l B gffe Rost "G, P!
the key marked by the "P" indicia in right keyboard portion 11 OR since

the 0P CURBhalifod BEBFIc3t ABPRISIEURARE A0 IRI, bareel fuppnt al ns 10

keys. Thi een ‘above to provide advantages an us shoul d not
be consi deretp ausdr] Garsert 103ris muwerbalned @ 9 4 gnd inordenta sederdd symbel. Sinee

techni quess LiaHeMor ARG thegid id sm%uermspofgr% @Fl’%?lﬁe%?rﬁng&éra% bifrayt s and

grid sizes on a per host basis by those of e art, and thus
t hose ad&Pt'8PPa9Rs- are also within the scope of this application.

[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 1086, rocker switches
108, as well as a QWERTY keyboard provided in two portions, 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 1086 to select a particular symbol.

[0068] In this particular example, HNA 60 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 client 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 9 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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[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
toggli ng between the various synbol pages. It is also envisaged that
toggl i ng between synbol pages can be acconplished by use of any one of the
many ot her keys available on the particular keyboard avail able on the host
keyboard. [0073] Figures 9 and 10 illustrate how the HNA 60 can further
adapt and conformto the semantics of variants of a host. In particular,

o o e . . . .
ArERTY K ESRod i RERL AR PR FOMEEMDE Yumbd et YRLTRSNICRY 80, 20,
keyboar d grif\is reaintaineditie eatehaziages hedigraphisiatiser elsment Hadsellow at er f ace

el ement Jcé&iti&‘?é”l'ﬁ@ét%pﬁc%ti&gﬁseérr]?%@Hft:wglfeaitnhﬁe &g&&bﬁ%%@iﬂ@ﬁ%%%@ar d, and

that the input actions t he user are adapt to select the
cor r esponiizng digatapplications 2nd fucatinmic coptamperaneavsly euPPp6 he yasAf theHNA 60

adapt s keysdireses: ecimpPpitboleach grid location on the 9 x 3 grid onto a
key on the keyboard graphical user interface 16 el enent, shown as QAERTY,

AZERTY and QWERTZ variants in Figures 8,9 and 10 respectively. For output,
HNA 60 enberot gaud, Beusei SRhadedlo GRewW Rutldhe df BRlsehBoilsiRy odKkdyes@@ndi ng

al phabeti c key gi r,ectolsly bel ow. each synhal . &\%0754 Referri, n% tq the

dr awi ngs NS 82419 [ogesorhiodisipadie giPam PR ePFe el RGP RELPUhBEIY & st ati on
i ncl udi ngapneéer.red enbodi ments of the techniques of the present
application. Mbile station 1100 is preferably a two-way w rel ess

communi cati on device having at |east voice and data comuni cation

capabi | i f06y4] Nutebthbieths eabbdimehts Figuete B0l delibastelyltie not ageatbe righly t o
conmmuni ¢ i r t n. t ipg on the
exact fu%@%ﬂgéﬁ}a({’}iﬂ?%/agrr%@?ﬂ%g%a ﬁ‘?ar'{é*\%\h’t%g}sdégg' ‘hg%’i (%:aggﬁw]gt%n brlgg eérhggﬂ to as a
data nedigwe Aghe ey merked by e Raipdip@ge rightdkeviaasd parioret AR, Isindethiece, a

cel lul ar i FEPIﬁaﬁB i Anahl L LhiS | nt er net
appl i ancg&}é{%?%%fy%@%ﬁ@gtl 0 gécfgglsﬁe, agg'gkgﬁgﬁﬁnggp%\%ﬁ?@§%\ﬁher e

nmobi | e stbaen spwWMBWVE &0 piRwle advantrgeswod g sbavidunt kesgansideredia wi | |

i ncor por gfaforC NBHAALIES, iit@@eﬁ}ig%?wﬁ%mh%]tééhnidu%kéﬂ@hﬂ%r@ﬁ%@uté pgecei ver 1112
and a transmtter 1114, as wel[ as associ ated conponents such as one or

nore, pr @apieH 3 otherisubrrsd lyputs Apd Bridpizeant aRachast bysthege ¢ skildn 1118,
| ocal o0sahd brdtadbShuslikSde abbdBitions are also within the scope of this application.

[0072] In alternate embodiments, the unused keys can remain unutilized, 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 particular

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 fo the layout of the particular host keyboard, and that the input

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

[0074] To summarize the example, for input, HNA 60 adapts keysirokes by mapping

each grid location on the 9 x 3 grid onto a key on the keyboard graphical user interface
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and a processing nodul e such as a digital signal processor (DSP) 1120. As
will be apparent to those skilled in the field of comunications, the
particul ar design of the comunication subsystem 1111 will be dependent
upon the conmmuni cati on network in which the device is intended to operate.
For exanple, nobile station 1100 may include a comunication subsystem
1111 designed to operate within the MbitexTM nobile comunication system
t he Dat aTACTM nobi | e comuni cation system GPRS network, UMIS network,
EDCGE net oy, rshSVA AR Wi | | also
vary depencrl'{'(en(P upon ?@y%ﬁﬁﬁk % net Lna\gw%%%'l%gt}%ré q'l'ufggg%%t%r?e Mobi t ex
and Dat aTmen@meWo FR@outmiblﬂiNé 68teabanes te0dslay bw%gwméhee@d@ra aflle net wor k
using a t L OR: i d with each nobile station.
In UMI'S gﬁg%nblﬂﬁgdﬁ?ﬁ%%g%@ E@ﬁ%ﬁ@tw ks, however, network
access is associated with a subscriber or user of mobile station 1100. A

GPRS  mohbd7e) Medrliolthes@higs, i gH;l {fis a%l@d&%rérﬁﬂfusﬂrﬁ%@té Hot fede e (SIM
card in order to operate on a S network, and RU MiTn order to operate

on some GHUA H@tuﬂm&efe"w ?weizﬁlmsntmf fhe tephoiones Rf @am&eseat BPRSIOMTS/ CDVA
mobi | e Stl\ﬂ’dﬂllgﬂtaﬁ'&ryﬂwlslbféférﬁblk/)é - mfa‘y’ﬂﬁ%le@@@bmmﬁﬁﬁ@tton@evi&@'ﬂlaﬂﬁé‘é@r k

conmmuni cat | on functi gns, a uired functions gl f any
cuch as. Tgptvoi At onarn e FRgPBEcs HATSEPEn B0 AIDBIARY IS on 1100
wil | bﬁ wapdiley tdkhdh&ﬁmmcaﬁélﬁvlﬂaﬂmeﬂ&diﬂﬁutéﬂﬁ?@tfbh@%thé’lM@rNétn@eQQrﬁﬂmg%rPaf[: ons
over the , net 11 e RUI terface 4 | s nor y simlar to
a card- slt%efeﬁa\‘f Wﬂngﬁfyp §F§’4%W ar e‘ﬁ‘é?nmﬁ%b‘? %rFetdetaaﬁﬁgFé? ected like a
di sket t e norssRIMCHdvicea mdwo-Rag paGrh F&Ubllh’bs:amnmmucam/@llalppremplhnm witty 64K of
menory a i n,1l1 n er i nf ion 1153
such as i%%tearr}?%%aggg é&)ﬁme ésmulﬁés!%%sﬁh net 88‘?'3{1 (éeg Olg?\ orar%) mun?ca[tng%m] When

r equi r ed deeicevasiexemglest rat i on or activati on procedures have been

conpl eted, nobile station 1100 may send and recei ve conmuni cation signals

over the network 1119. Signals received by antenna 1116 t hrough
commruni cd807%h Viearewrabilg station H08 is apakled for ecwaweommunicationtii Wil may perform

such Com"ﬁQ!&rﬂc%ié'aVc%anﬁ&HE‘aftlb@&%sﬁée:%‘ A4 mcmm%, béth %%bé?%r 1f|‘i§9hﬁ9é‘cy down
conversion, filtering, channel Selection and the like, and in the exanple

syst em sABRAMItET E] WP weH as a5pergipdiconpogpRta SUGRSTHNSS e Arefgrably D

embedded or internal, antenna elements 1116 and 1118, local oscillators (LOs) 1113,

and a processing module such as a digital signal processor (DSP) 1120. As wilt be
apparent to those skilled in the field of communications, the patrticular 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 1100 may include
a communication subsystem 1111 designed to operate within the Mobitex™ mobile
communication system, the DataTAC™ mobile communication system, GFRS network,
UMTS network, EDGE network or CODMA 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 GFRS 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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conversion of a received signal allows nore conpl ex communication functions
such as denodul ati on and decoding to be perforned in the DSP 1120. In a
simlar manner, signals to be transnmtted are processed, including

nodul ati on and encodi ng for exanple, by DSP 1120 and input to transmtter
1114 for digital to anal og conversion, frequency up conversion, filtering,
anplification and transm ssion over the comrunication network 1119 via
antenna 1118. DSP 1120 not only processes comuni cation signals, but also
prOV|des C ai ns

appl i e f”r%grgam%éuéggﬁ %ﬁ%ﬁﬁ%ﬁ“ﬁrﬁag@g&bgﬁi13%2‘“’83%%@%!’ iy redified® 1914 may
be adapt ifyrstigns anyr iched “PHr stgrosaay eatiing, oy aisvaitshler but rmty@rstaﬁlnm

i mpl ementyg@o il Je3Pabib40 carhp&ﬁ%hy %@anti&%momﬁé Jotj{rﬁd?ﬁatlgmpl%at e wth

nmul tiple systems (not s own;%vé For exanple, networ communi cat e

with bot e r*éﬂﬂ@r presaMéyldivbintesfaee a14ﬂe95 nomaﬂéﬁml@y@t%@ﬁrﬁiﬁlo Wiperhighy

accommd%tsawaumpe@d %lah s@trﬁema Ehd/8Bt04 AkeSLHMKAR dr PCRIGIA BRDBHe MODI | €
station 1100 pre erab i ncl udes a 'm croprocessor 1138 Whl ch controls the

overal | op¥rHf! Mﬁ?”?)f:art edepTaKEnately RN Sf BRIOBRATANNG MBMsKeYi nel udi ng at

| east datoanfaﬁ:etanomqnse DA irTGHioQ0S 1158 Qich et faunimsibh A SlbeABBRINI cation
subsystem éé Nlcroprocessor 1138 also interacts with further device
subsyst ed@@EJHORRIPRe i splay 1122, flash menory 1124, random access
menory (RAM 1126, auxiliary |nput/output 18 (1/0O subsystens 1128, seri al
port 113 0 a short-range
comuni cg??%im%rg?ﬁ érﬁemcﬁgreé;hsaraé% %ﬁ%ué%tloa&?cggurgaﬁg%?ee% general |y
desi gnat edmaleter] 4bilg @temq 119¢meayadentd haed serdebpsoampingiabomsigmals-oeanttee 11
perform i

P ovi do TR e ShdEleElet o) WiEhne WBRPATMAbNERR ISR £ T

as keyboarelinpd3 repsived i t12), which me pefform emmhwnomayelvqgéunme@ aaﬁtgr‘@bt h
comuni cab{Afcieh %F&qerﬂdﬂr%Wn%ﬁverﬁHﬁ hllt@ﬁng?@f‘nﬂﬂen&l«?ctﬁ)ﬁéﬁd SREGAdhP"

transm ssi on over comuni cat1 on networK, and devi ce-resident unctions

such as &he e@Tsig ﬁﬁ.ﬁm showrsis IFigyret1 1, aotmpp digiet @B regnesrsioBmAddf t war e used

by the mc@ﬁ@é.@ﬁt@ﬁ@ ferce&é@&ﬂhaa a6 .%%%mpﬁéﬁéo%qnum&nan RPCBARLILEBE aSt Or e such
as flash nenDry may i nstead be a read-only nmenory (ROV) or

sinilar $FB°4 6@“%1 %T?E‘?ﬁcoﬁ'ﬂ%fo Rehesip e Hube Dsikl 14284 In ﬁS’FH‘ér 5’1‘5‘{‘"% |

signals to be transmitted are processed, including modulation and encoding for example,

such

by DSP 1120 and input to transmitter 1114 for digital to analog conversion, frequency up
conversion, fittering, ampilification and transmission over the communication network
1119 via antenna 1118. DSP 1120 not only processes communication signals, but also
provides for receiver and fransmitter control. For example, the gains applied to
communication signals in receiver 1112 and transmitter 1114 may be adaptively

controlled through automatic gain control algorithms 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 to accommodate various clients 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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appreciate that the operating system specific device applications, or
parts thereof, may be tenporarily |loaded into a volatile nenory such as
RAM 1126. Received communication signals nay also be stored in RAM 1126.

[ 0083] As shown, flash nenory 1124 can be segregated into different areas
for both conputer prograns 1158 and program data storage 1150, 1152, 1154
and 1156. These different storage types indicate that each program can
all ocate a portion of flash menory 1124 for their.own data storage

requi reggl?@)ssrug%s?%rﬁfﬁ%%%ﬁﬁ dri 830, kByRAM H3BNedeAd 134 AREIBHLAD SYst em

functio y enabl es execution sof t'ware appl i cations on the
mobi | e st1436. @shof-rprgeckorenyrigpdidnssubspstempi i ead panghertfgyvice snpsystembasi c
oper at i ORSneraly/Wdstifibied A4 heast data and voi ce communi cation applications
for exanple, viill "normally be installed on nobile station 1100 during
manuf acturing. A preferred software application my be a personal

i nformati on manager (PIM application having the ability to organize and
manage data itens relating to the user of the nobile station such as, but

not |i m %8N §ome-ahie subgypiespRiEiowsV B fiigure 1§ PedomFamemURGHiIBN REiASAt s, and
ta;_kI i terﬂm\c_tioﬂl\éﬁ,ltnﬂblé@]l?éﬁ@hlepﬂﬁjs%telﬁﬁh%yrﬂ?mf é’“lrﬁidfnesor\_éﬁldbdc@%na&tﬁish F)Il ﬁtﬂbl e on the
nmobil e s ion to facil]itate, storage ta itens uc

nool | cat NOIHhaPRe SHEVERS S1chavaey Herd A5 M TRcbif r RS dat a

i tenms, Viba usbefonbbil @asnuneiavor-keldtdd Suncliora, prdkferentding andachayemis fot he PI M
data items are sean essqlﬁl intaﬁgr at ed sgnéhr.oni Z@d tafnd .quat d_19 via the
wi rel ess TABTRGPRT TS CRRPHIEAHE ABHOM 207 4PV EH ST 9EP TUHEPT RP6BA ng dat a
itens stelceldioopr @sklsii ated with a host conputer system Further
applications may al so be |oaded onto the nobile station 1100 through the

network 1119, an auxiliary I/O subsystem 1128, serial port 1130,
shor t - r afet82t Spetating aystern sokbwdrs wse@ hy the4aiciopragessor d13fas priférebipistoreribsyst em

1142, ang, b Betsfkdr® iRy sith s fhst MehloR, B digh nf2l ilielieeaPletddnl Eon‘ volatile

store (not shown) for execution gy t'he mcros)ro essor 1138. Sug
f1 exi bi | imemory (RENHPT Frmilergiorpas elameat (nehshowsr- eHes skified indkeertvillal ity of the

devi ce anpgpiRitdihaihe BperdiitpdlsReh, QPedfViS e dpRidationsS or GAEHELERKQN-rel at ed
functions, or both. For exanple, secure conmrunication applications may
enabl e elPEdePBREY QRS 2 volAKe Moy Aerh a5t iR 1488 nReseiedci al transacti ons

to be perchaniBitatiot Sgndid@aiaiblbe stdréd intda449s. [0084] In a data

communi cation node, a recelved signal such as a text nessage or web
[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 manufacturing. A preferred software
application may be a personal information manager (PIM) application having the ability
fo organize and manage data items relating to the user of the mobile station such as, but
not limited 1o, 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 seamiessly integrated, synchronized and updated,
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page downl oad will be processed by the comunicati on subsystem 1111 and
input to the mcroprocessor 1138, which preferably further processes the
received signal for output to the display 1122, or alternatively to an
auxiliary I/0O device 1128. A user of nobile station 1100 nay al so conpose
data itens such as email nessages for exanple, using the keyboard 1132,
which is preferably a conpl ete al phanuneric keyboard or tel ephone-type
keypad, in conjunction with the display 1122 and possibly an auxiliary 1/0O

devi ce 112846 %g;@sgﬁé@%ﬁq1bt\ﬁ{ﬁﬁngﬂ¥obﬂ@§£t; ddr Qgﬁﬁ%sgpkﬁﬂn%}{%% it?ms

comuni cati on netwo hrou & 'COMTuAI cation s ste [ 0085] For
voi ce coitnmed erassosiated WblﬁéllOBt eopwmuiarispsieof meqa@pmaaommanaie@bes simlar,

except. t kol SR/ eroBIonaleh Wbl RGPRETAbIoY PrIspUR Bulydrpy8, speaker 1134

and signals for transm ssion woul e generated m cr ophone 1136.

Al t er nat isYeSYiEIt B39 sefigtipert 11300skarbeypge éﬁ@mug@@wawasw@nt 405 gAY e

recor di ngitiad BSiEblcedlibsyEdm Q'MF:.O 2R irlstEk & BR BILEE: iR thdRRMI 1926 bAblefitaphi H0.
Al t hough voice or audio signal output is preferably acconplished primarily

t hrough t'RBVelgEgckre i@ahow)éwew%m@vmew%)q?ésméaﬁt%uchmeemhafe an

i n::l: cati mn?]%m;céﬂm ihgigRtibd McRbsas tBakdrichshahBldf Yhe déwze@daaﬁdyw‘r\ome a voice
ca or ot ner

aII related information for exa 0086] Seri al

por t ' 1336 hace gliievien ity HP NP Buckit WRIATS @ Piiva GePCORE. gital
gssuk st antse¢POAdminypRatiBrAgplcAibad hﬁ&leﬁ@ﬂe%gl}ﬁcfm@mﬂﬁb ér@@rfmtmmndilthda user's
esktop c not esirahl e ut n ona evi ce
corrpongnt %@gﬂ f'nz(imf)'gl t{anﬁg@ g\EOYRedp émia%uﬂ”%g]grm?%le§@°?)8£¢derences t hr ough
an external device or 20 software application and woul d extend the

capabi |l i il Q 0 r

so1Ico t war et[%@s\%;lul OathB CO%W"@'@%llgpmé@?ongﬁb%8¥¢1 Js Jte ﬂ%ggsgﬁé gp\\@\?tgr)el ess
‘conmuni c@egeAowroabwil be Pheceasaddnribe eoruwnicatin wéswtmyﬁ’band iepdipl e be used
to | oad gt SRESHHLSOS 18Y, IPorbiealeiiih )fsrg'cfe%g%hth@ réﬂeﬁ%ﬁ%iéﬁgﬁﬁ hus

reliable and trusted connection to thereby enable secure device
communi c&uiPghto thederipy t#Reor dinmalivelyae PoAwxiiathEY sedns 1128107 ustich as a

short-r a'ﬂr%ul@@iﬁ%‘rﬁ"iﬂﬂimgﬁﬁso SeHISYRLR itdnSs Shich 45 EReN nRREAfRREr SamBRnent
whi ch nay provide fo nmuni cati on between nobile station 1100 and

differ ent”s@%'?eeiﬁﬁéfb%rddé%? oduch ijRTederabis @crontiete Alebarenaric kgypsrd i | ar
~devi ces. teﬁ@fﬁhdﬁé&ﬁﬂ@ Keypdd) th SoMEXEIrERRKLhE Qg 1HPE bisdlBosibly an auxiliary /O

device 1128. Such composed items may then be transmitted over a communication

network through the communication subsystem 1111.

[0085} For voice communications, overall 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 fo
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] Serial 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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infrared device and associated circuits and conponents or a Bl uetoothT"
comuni cation nodule to provide for comrunication with simlarly enabl ed
systens and devices. [0088] A nobile comrunications device, such as a
phone, is typically forned of software, firmmvare, and hardware adapted to
provi de comruni cati ons services over a wreless conmunications network.
This process of formng the relationship between the nobile communications
device and the service is known in the art as provisioning. Typically a
net wor k r | Si h ile via cri.pti a service
contract%Bﬁﬁﬁé%pgﬁ%g&i%gﬂﬁgﬁﬁFgeﬁggeﬁggﬁm@FgS?%?%%Eﬁ%&?ﬁ@Ohgﬁr of the

mobi | e i Prefdirnfor ingfremtierdonsoftasrealosmlpsds idmpbile] QaBB 1100 othervibace and dat a

net wor k ¢ : r i i j and GPRS

( Gener al %thc @%W%‘%{%%g s@é?ﬁ%ﬁé%ﬁ&?f&%gﬁkﬁt%w g‘%g}?&ccess) , or
vari ous @Graapletieiusgd felned an Paryniien ey Retodhredevips tHDEE ¢ BivtriAoéthusDat a r at es
for GSM RygbldtdrRusRl Hhfetibh ) tH@JeE?En%ﬂi?%g%c%reT&’é\&%D%gm*ﬁUnﬁ%ﬁerns Syst ens),

bot h voi ce and data services nay be av le to e comruni cati ons
devi ces. Exanpl e voice services include voice calling and Short Messagi ng

Service [ DthdPeBARILRICEAR sBiBE)strR51140C L ASs| TUR NS g oYk MiGhtio®y®i |, and
Mul timedi a ssagi ng. Service (MVS). [0090] Althou%?gnany services may be

avai | abl SUBTYSEMyiiHTHE: ARSPRE! cOMPYNEH séich raayF¥eYIde B SONMERICER nobi | e

ConMMuNi- C dktvaes rildie 6RSiolh P00 dMAMBIFIERILyREMEics HORES, WRIth nbdtDs® services w | |

be able to benefit fr@n1then1 Thisr%ﬁ%t re en% grgghens_f r.the subscriber
an fg 1

and the HEESBAILY BpsInBHFevrbL SO b vy E@vitsbide Al dosire an
21 exi st iinfgrretdaviceandassitsgedctcutaised comgneats o p@lutenth Breothesinioatish sabl i ng

a servic i e, . downgr " t he ot.her hand the operator may want to
o for ' e R EART oo WG N oG pRERE S eoTaner v om
them [0091] One known solution is to provide an out of band comruni cations

i nk, su dni L ..Serial . Bu t i ﬁﬂ%ﬂ” | cati ons device,
and enabﬁ@ﬁé@%@%ﬁsﬁ)@%mt@%%gggh%ﬁhggﬁtd&gpgﬂgwpgat he IT%L‘IS\T?E via the out
of band cofiwanei Bravwase and Mkrdweseeraptedde psosins copangmitadions sevises @epaovi si oni ng

the devi Grelel8loamiiRKichford MelRRE SAR! RS of R Ak fefarBRUnh, bliedtHhBcr | ber
and the operator as there 1s a significant risk that the
mobile communications device and the service is known in the art as provisioning.

Typically a network operator provisions the mobile via a subscription to a service
coniract, 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 Mobile
Communication} and GPRS (General Packet Radio System), CDOMA (Code Division
Multiple 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 Internet browsing, email, and Multimedia

Messaging Service (MMS).

[0090] Although many services 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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nobile, by error, receives a wong or inconplete |oad, and nmay require
servicing. Furthernore, this solution may be unacceptable to the
subscri ber who does not have access to a personal conputer. [0092]

However, since nobile station 1100 is a host conmunications device that
hosts client 15, client 15 may be provisioned directly by a user of nobile
station 1110. [0093] Referring now to Figure 12, an exenplary upgrade of
cIient 15 is illustrated. rx~ Use upgr de to UPGRADED client service -----

- - AT 1.0 vice is
cont i gur ST TGRS 855 "l Pais T ettt ol SR RP IR B T, 8 Loc
= NO Lmdose@mﬁ@@mmrhammmrAMwmm offespsiet. WWBER. ettmamat es
service GRBidIH% %écﬁﬂerﬁ%ﬁhﬁdtb@rﬁﬂﬂﬁoﬂﬂltm exam nes factory settings for

service type 3. NT di splays "Contact Operator’' informational dialog to
i ndicate to the user 4. that they must do this in order to get servi ce.

(Di spl ay pdath bn@ﬁiﬁfﬁuﬁ%Iﬁﬁérﬁst@p@(/@@%ﬁ%t ot-tiahd ENntthe R Sink, \GEA B4 gat i on”

|nfornat|ona di_al o%ﬁto I ndi cate user desires to 6.upgrade and | ndicates
t he need Unyvered getidBus qusie sipbile prraprpigationg Alpvies@ard seplie the UBsHPEE eed.

7. CLI ENT t6licaB IngySofth@eonef thBatcdi IeCﬁéQﬁé bR bond/&rhthinitdien Usletsiipg done a
8. backup prlor(ﬁerforntn %fgrade Di sp] ay_1205) USER sel ects to proceed.

9. CLI ENT PSEPEE ERUEEI DY TERGHROYAY éieg'CEeWt E‘éyéﬁéﬂg@accﬁP‘QB‘e 10. CLI ENT
i nfor ns  Hoktiomrdtic thcisQBscrioér dreighié bestahaggrrd B dxdjrificahrisidtha e

11. l'icat CLI ENT .t Host | endar._dat Di spl 1206
12" CL T ENFRIHP OB Ere! 9" B0 CE e PP BBl BHVArr (BN iy 1207)

13. CLI ENFurtbgpuess, shiblesiutisrompp e unaxickptble tolthei subscriber who does not have

access to a personal computer.

[0092] 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 itern.
2. CLIENT examines factory settings for service type
3. CLIENT displays “Contact Operator” informational 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 dialog to indicate user desires to
upgrade and indicates the need to reinstall desktop. (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)
USER selects to proceed.
CLIENT saves new service type and sets ‘service change' flag.
0. CLIENT informs Host applications of required change to point to Client
applications
11. CLIENT triggers 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 starts device.
15. HOST processes the change and clears ‘service change' flag.

Sow
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14. USER starts device. 15. HOST processes the change and cl ears' service
change' flag. 22 Post Condition(s): 16. USER de-installs current dient
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 enail

account 21. Cient Desktop downl oads keys & service books 22. dient
Desktop performs bul k OWQE‘QQB—I S(Rallsgurregt entd 3 f %Fn \IJE(M&]S cogf'g%}egd%ktgn net wor K
24. USER starts recei \ﬁ, NG L SichillB ﬁ% Spims rovi 5| oni ng
recorded as conpl ete. 1§JJUgg|atco ggtyg%e cy %m-de erV| ce Lock = NO
LOCK Servi ce Change =1&OckdriAbbdriob @RR#bniRR WA hirdigbsRewskoerFi gure 13, an
exenpl ary downgr ade of0.cCienDeskiopiassobibiesi Bbmtiidreth utds e corpmute sméieccawngr ade to
base service user dovvﬁ r &likst Dedyimp downasds keys & servic@ligok$l, 1- 11= --- - ---
------------------ Client D@SMOPpeﬁor‘[@b@"ﬁ:@%@%@fﬁﬁ'?@i@f ed to allow service

h P Codt & fpgistex E S Lock = NO LOCK
change Pre- Cond 'Eg;( N%f f%%mgw et ot e

conflguratlon rren O ; factory settings for service
type. 3.CLI ERfdiY aggwe’é/s N q_tddkn I'nformational dialog to indicate
user desires to dovvngrs eec FSPlACHARER)

[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 = NOQ_LOCK
Service Change = NO_CHANGE

Acts and steps: 1. USER activates service configuration menu item.
CLIENT examines factory setlings for service type.

o

CLIENT displays “Verification” informational dialog to |nd|cate user desires to

downgrade. (Display 1303)

USER selects to proceed.

CLIENT displays "Loss of Data” question to verify the user has done a

backup prior performing upgrade. {Display 1304)

USER selects to proceed.

CLIENT saves current service type

CLIENT informs Host applications of required change to point to Host

applications

9. CLIENT performs delete of all data contained in the CLIENT file system

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

11. CLIENT sets the 'service change’ flag.

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

13. CLIENT requests Host to power off the device.

14. USER starts device.

15. HOST processes the change and clears ‘service change’ flag.

i

N>

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

Post Provisioning recorded as complete.
Condition(s): Current Service Type = BASE
Service Lock = NO_LOCK
Service Change = NO_CHANGE
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4. USER sel ects to proceed. 5.CLIENT 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. CLI ENT
i nforns Host applications of required change to point to Host applications
9. CLI ENT perforns delete of all data contained in the CLIENT file system
10. CLIENT inforns Host applications to perform"KillDevice" IT policy
request to clear all corporate data in Host file systens. (D splay 1305)
11. CLI ENT sets the' service change' flag. 12. CLIENT inforns user the device
will be powered off. (D splay 1306) 13. CLIENT requests Host to power off
the device. 14. USER starts device. 15. HOST processes the change and
cl ears' s¢p8453 ghohaimgleost fibace uskéislddBRed & upstdd drslosugradatlictt sewte,deskt op to
renmove uggépoq%lo%qgéb&gr ﬁ&tdeskt op 17.User re-installs Cient desktop and
sel ects baSe configuration. Post Provisioni ng recorded as conpl ete.
Condi ti on(s) Current Service Type = BASE Service Lock = NOLOCK Service
Change = Tﬁ:rléwe‘ ------------

g [&@6] N\@Edlmenfs descrlbed hereln are examples;%s?'lé%lggT s¥ tems 0}[" he host
devi ce udestheds hayinplet&inants @m@sa@@inmtO@éﬂmﬁmféh@tacbmuwml%e i.e. to
provi si ony, Ph%tlgﬁt Phi€ Wit des{cQ&%ﬁ]m%a%E}ﬁsger@mtaé t%é%&'t@ﬁ%k@%ﬁ@h% are

exanpl es Oof structures, systens or havi ng el enent s correspondl ng

to el enerﬂf‘%boéﬂﬂﬁﬂﬁfehél“é@kﬁiﬁea@ége %'ﬁmtaﬁﬁsz;hatab?W%@ﬂrret?ﬁondmﬁ%e aemepts pf

descri pt lt@élteﬂﬁuyq@%&ﬂ kigs Eﬁ&n@@hoﬁkﬂwé Rebndad Bé‘t%e@ﬂhett\@cm@di@s angisuse
enbodi nent s_havi n alternative elenents that |ikew se corresgond to the

el enent s BPICAIAR UG HifdgREEeHFTYSHres. e TE At Meihoderinat dhel fih™eRdRe of the

t echni queschdfquefbBthis application as described herein, and further includes other structures,

systems or methods with insubstantial differences from the technigues of this application

as described herein.
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application thus includes other structures, systens or nethods that do not
differ fromthe techniques of this application as described herein, and
further includes other structures, systens or methods with insubstanti al
differences fromthe techniques of this application as described herein.
24 A system for propagating device settings to a data conmmunications client
froma host on a nobile device, said systemconprising: at |east one host
application adapted to operate on the nobil e device host and further
adapt ed &ﬂt @ ange device settings on the nobile device; a notification
‘means ada to notify the data comuni cations client of device settings
changes on the nobile device; a node setting at the data comruni cati ons
client, sgi de setting adapted to indicate whether client applications
on the data conmunications client should use device settings fromsaid
host; and a client settings application adapted to receive a notification
fromthe nptificafdOn drpaiss Q’ﬂﬂ; &J@ﬁ:@%@ttlﬂ? {oce?détgtc%wﬂglﬁlcgﬁyns%ﬁérﬁ client
applications if said nDde S ttlng I ndicates said client applications
shoul d use devi deeathesiife mppisndeyitedsaid sstem cormpésirgist em of claim 1,

wherein the nOt'eft'l%ibr%th?éﬁ@chﬁ%'éb@ﬁ@d@o bbe?ét%ﬂﬁnrth@hobﬁéﬁ&d&%%t sai d
| i stener adapted to nonitor said host applications device settings

changes. 3. The %’stt"é*?ﬁré‘f’aiﬁffa‘éf%r?”%\ﬂ%‘f"@??Wd’“lth%ﬂ’é’ﬁ'@rdqvécefurther adapt ed

to notify the Céh&iﬁbatﬁﬁtrhédif@?adaﬁﬁﬂlt&ﬁétiﬁﬂﬂhe dAta cOREnGI&dens @knesty of cl ai s
1 to 3, wherein the notification ns includes a polling application

I
| ocated at sai d P48 SEURGRATACGET BR edWﬂEﬁPeW§%|d polling application
adapted to pol | smbde aéttnhgaatsthe aate cba&tun&ppd)nscxabntoﬁerﬁ modetsemng? néaptethet her a
devi ce settings n nad e cl.aimd. ., further
compr i 5ing & or ABNTREe HBSR dra e Ricetbr 11 BF PP Bd CHCHEYER i ne. when a
client app!|caI|@nuha5ewawe@semmmyﬁmns$daomgmaph|cal user interface on the
mobi | e devi ce. 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 setfings

from said host.

2. The system of claim 1, wherein the notification means includes a listener at
said host, said listener adapted to monitor said host applications for device

settings changes.

3. The system of claim 2, wherein said listener is further adapted to notify the

client settings application.

4. The system of any of claims 1 to 3, wherein the notification means includes a
polling application located at said data communications client, said polling
application adapted to poll said at least one host application to determine

whether a device settings change has been made.
5. The system of claim 4, further comprising a graphical user interface monitor

adapted to determine when a client application has taken control of a

graphical user interface on the mobile device.
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25 6. The systemof claim5, wherein said polling application polls said at
| east one host application when said graphical user interface nonitor
determ nes that the client application has taken control of the graphical
user interface on the nobile device. 7. The systemof any of clains 1 to
6, further conprising an abstraction |ayer and a native interface |ayer
bet ween said at | east one host application and said client settings
application, said abstraction layer and native interface |ayer adapted for
a particul ho 0L S @i gyy@i : | ient GRmuni cat e
with the pgér'ti ca]lthgrs%ﬁljggl\t%f%%"ﬁ%gh%&tas em o ! na&ﬁ%#aﬂ@?g@hﬁs%l% at_té)eta% wherein

t he node setti ndoskapplicatioy vihgasaidaragiéges vsar éderfape rundosgaieramesithainy of

claims 1 to 8, fibhek 2GR HaRal@nCBREbIcE the! BSHidk LER intdRREIRAd On, said
conflict resolution application adapted to provide an alternative

supported setti Aokt 984ice dat a cormmuni cations client does not support a
setting set at said at |east one host application. 10. The systemof claim
9, wherein said conflict resolutijon agﬁol ication includes a  nmapping table

to map unsupport B Yeem ¢gevRf eainmshktog) flsthaeqRIsig RGOS Bertios &vel ng.  11.
The Systemf of claid fativekiesreics Iéﬁeb&?f@éﬁ b@ﬁ afleléﬁldntaih@st a@pﬁﬂaiiﬁrﬂﬁﬁcpg i ncl udes
a pronpt for pronptin .user to.select the alternatjve su rted setting.
00 P ot hod f orsAT diBatselings cHelrRHe Sa0 APRERCIOR e NS HRES | ong
client from a haeglragapted fo ki datictry he, aleaird skt dutal carompiicstiong ciidme st eps

of : changi ng device sett|n n the nobile device using at |east one host
application; noﬁPfcﬁn%’n{CﬁL? %ﬁttﬁe%ﬁlﬁ’dﬁ %ng'i ons client of device settings
changes on the nobile device; 26 checking a node setting at the data

communi cati ghs chi.enkichodel et AR 1 WRURSRfRL Hfes8lib Msnglhaaed at the

host shoul d 'be propaga
persisted.

9. The system of any of claims 1 to 8, further comprising a conflict resolution
application, said conflict resolution application adapted to provide an
aliernative supported setting if said data communications client does not

support a setting set at said at least one host application.

10. The system of claim 9, wherein said conflict resolution application includes a
mapping table fo map unsupported settings with the alternative supported

setting.

11. The system of claim 9, wherein the conflict resolution apptlication includes a

prompt for prompting a user to select the alternative supported setting.

12. A method for propagating device settings to a data communications client
from a host on a maobile device, said method comprising the steps of:
changing device settings on the mobile device using at least one host
application; _
notifying the data communications client of device settings changes on the

mobile device;
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data communi cations client; and if the checking step determ nes changes
shoul d be propagated, changing device settings for said data

comuni cations client. 13. The method of claim 12, wherein the notifying
step includes listening for changes at said host, said |istening step
nonitoring said host applications for device settings changes. 14. The
nmet hod of claim 13, wherein said notifying step notifies the data
comuni cations client when said |istening step finds device settings

changes have OC&HAL klﬁg?ﬁ rr?t?]‘e éﬂﬁg%ﬁﬁi&ﬁﬂt&éaﬁﬂé{n@éﬁoﬁé sa;ﬁemsto]t%térﬂun:lad' wher ei n

the notifying step po rom ta communi catirons client said at
| east one host ayipptheraievion seiingsieaaped alchahestisbeuld be Reapgeatpthicdbyi ce

settings has occ%tgr3 ggﬂmqjﬁ,c ﬂ'd’,lg ciT@rﬁthé?ﬁ of claim 15, wherein said polling

step is activate |ent cation has taken control of a
graphi cal user lﬁt'”@rqha@%"%ﬁe@ H@teﬁﬁ'ﬁﬁf’r ghanges/shrasld Bepprompatete ERSWINgf  any of

claims 12 to 16, ddvitleldafings RIFRbiddalcdnhif@itioad L@t step, the translating
step occurring in and abstraction layer and a native interface |ayer

bet ween said host and the data communications client, said translating

step all ow mg a PR ikl aF c|aw2 tv%eﬁéi’rmﬂémoﬁ@tr@ smptzhcmdfb% d@hmgGemuni cat i ons
client. 18. The thod of e| n t&% checking step

checks a flag a‘f gﬁ%?@f% V%'ISE?@Q&SB?’P m‘i@tor“ﬁ’néa' f’ﬁcﬁ‘fp ARObf cl ai ns
12 to 18, furthedevisergestings aarigee. step of resolving conflicts bef ore said
changi ng step, said resolving conflicts step providing an 27 alternative
supported setting to said data comrunications client if said data

comuni cat i dhs cThemethddefcinint 13 wiecit said sefifying gtepebtifias teadalachangi ng st ep.

20. ‘The method of,claY, E%[\tn%ﬁs ch{?}‘?hﬁbP?é@th&ﬁgé F%d{ %}Pée"éeﬁ%tgéhﬁép’@%@ooses

the alternative suppor
unsupported sethavegpecwiad the alternative supported setting.

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

determine whether a change in device settings has occurred.

16. The method of claim 15, wherein said polling step is activated when a client
application has taken control of a graphical user interface on the mobile

device.

17. The method of any of claims 12 to 16, further comprising a translating step,
the translating step occurring in and abstraction layer and a native interface
layer between said host and the data communications client, said translating
step allowing a particular host fo communicate with the data communications

client.

18. The method of any of claims 12 to 17, wherein the checking step checks a

flag at a 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
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21. The method of claim 19, wherein the conflict resolving step pronpts a
user to select the alternative supported setting. 28

alternative supported setting to said data communications client if said data

communications client 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.

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

select the alternative supported setting.
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