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changing selected visual attributes of the interface. A
method or compiier for generating or compiling a file
that contains information used by a device to change
the user interface presented by the device.




user interfaces is also hindered by the presence of a 4, rgg 207
concurrent m x of newer and ol der devices that have s

For examdtd) 200582215 | A U BRI R Rk REMUM AGHMpM I
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According to at |east one exanple of the invention,

there is provided a nethod of custom zing a graphica

user interface of a nobile electronic device, the
graphi cal user interface having a plurality of

di spl ayed el enents each having visual attributes,

including storing an information file on the nobile

el ectronic device, the information file including

informati on defining at | east one substitute visua

attribute for at |east one of the displayed el enents
of the graphical user interface; and changi ng at | east
one pre-existing visual attribute of the at | east one

di spl ayed elenment to the at |east one substitute

visual attribute. In sonme exanple enbodi nents, the

nobil e electronic device is a wreless device and the
information file is received by the nobile electronic
device over a wreless network. In sonme enbodi nents,
the substitute visual attributes includes foreground
and background col ors presented by the graphical user
interface, and the | ook of at |east some graphica

i mages presented by the graphical user interface.

[ 0005] At | east one exanple of the invention pertains

to a nethod or conpiler for generating or conpiling a

file that contains information used by a device to

change the user interface presented by the device.

According to an exanple of the invention, there is

provi ded a nmet hod of generating a user interface

custonmi zation file for use by a device to




custom ze the user interface of the device, including: 44&FEB 2007

i) receiving an instruction file including: |
Woa%ggé'ﬁ@%m graphic image files for present ati® ﬁ)’b@“?@“‘““
user interface; and b) a style sheet defining custom

visual attributes of elenents of the user interface;

METHOR Aﬁb‘ffﬁéﬂrﬁrﬁﬁ?ﬁﬁ’b% stERFAcR (DSTOmiZ&noN
instruction file and the customgraphic inmage files to

produce a downl oadabl e user interface custom zation
FIELD OFfTHElblMﬁN'éiON the device. In sonme enbodi nents, such

i ncl udes error .chec t,he ins
100011 e e RSl 1 RS T sl FRe SR e
aecﬁoanﬁﬂﬂﬁQ i ncl udes conpressing the information from at
east one of the instruction files and the custom
graphlc image files prior to the conbining. BRIEF
E ARAW NGS [ 0006] Enbodi ments of the

| now be described, by way of

[0002] @@rﬁﬁb@t eE@ét'rdnic vyemes elieh eraRréend! igitl besisamtE{RDAS) cel
rein: -2 EB zOO? WD 2005/022375

phones pagermmzemmwmww]mml@ﬁ%ﬂautm GeVirer Rreypiigy FeRource
it n B AR FLEE S 345 ARG U o ST 3088 ririss

enabled d&¥iceBelimned icotim{fioaidn Eagdwdtrﬂ The iani’cezcbrﬂsourms off such devices
mobi | e el ectronjc device to ment s

place conﬁtr@@é?]pn it HREY e su@eslﬁaﬁ#ea dewéégforp%%me’egm gongpact
e!ectromcbdéb‘fé‘e 'it"J}Q ggﬁh%ly%n%@gﬁkﬁto ryn%n%@{% éﬁﬁngef tﬁ@%hé@b&)r layout of

ni cation syste ure 1;
the user lhié@fh@b dﬁcglihe dévice rmsibearkshipped. dﬁmstem@g@m@‘tth@ niser interface
exanp

device forEGHERY USRULFE oIS FRRPILT WiFeIger 8 aDIRG avicaa g tiegpniwireless
network @%?&SFS glf c%r‘ﬂ%rs‘e ﬁﬁin@e E,‘Msdm ? tasit Mﬁvoﬁ@%f%r@nﬁ@ Qger

[1st  fromthe exanmple XM file;
interface {s@ma]coﬂegoa@ecv on sth@ device hler additian ’Eﬁd%il\f@ﬁ)éﬁ“d insialiagioa issues,

t he bi.l e.el.ectr I,C

source oo e EBRERRE sPienar o} oo Fa fie pr) dosioners
that devefdp%@érhﬁteﬁ’é@@@ h@q?féﬁil;f hhes hm[t@@l;ﬁ:}gﬂ'ﬁn@mmg skillsh Qustomization of

excerpts of an cF i cation hierar list fromthe
user interfacesys @lsavnindered by the presence of a concurrent mix of newer and older
devices that have varying capabilities but that alt must be supported. For example, a given
carrier may concurrently support monochrome and color devices.
[0003] Thus, there is a need for a method, system and data structure that enables
changes and customizations to user interfaces for resource-limited devices to be

economically, efficiently and easily implemented.

SUMMARY OF THE INVENTION
[0004] At least one example of the invention pertains to a method for changing visual

attributes presented by a graphical user interface of a device such as a mobile electronic
device by loading onto the device a file containing information for changing selected visual




file; [0016] Figure 10 is a view of a user interface

of bile el ectronic device of Figure 2
W"&B%%@ﬁ —Fgf a folder; [0017] Figure 11 is a PP az004m01611

di agrammati c view of an exanpl e structure of a style
sheet from the exanple XM. file; [0018] Figure 12
hows excerpts of a style sheet fromthe exanple XM

attributes pf fhe mtqriﬁppg]‘\cr:p@mset%t ipgstong axamaieadf tbevméam@n there is
provided §’r‘r?ém&?o%grl gﬁ% rti)rﬁé %Fu%ﬁﬁ%rfa%@@? 'lﬁFB@égﬁé&ﬁomc device,

ser 1 nter gure

the graphicabuser ihteriagedavirgrk pﬂjralgymﬁ\dﬂmyeﬁgelam\@ saclyhabing visual
user jnterface thene file by a nobile electronic

attributes d@@’i“éh“g $iRtng @pIntormagen fileydn $emobiln slsgippicedeyicedthe

formatio AT ffatl] 45504 o PR oD Soblele ySLRrt or o

least one bﬁﬁmnyhdayed le¢errénts rof ghea grapémxji @Iser mtd/zréace andrtmanglrﬁgldt least
f eat u 022375, PCT 004/ Q0161

one Pm‘@ﬂ%@‘éﬁaﬂﬁ’f‘ﬂﬁﬁ%{ﬁﬁ? ﬂ%ﬁef' P?‘Ph%“? Gmﬁa@ﬂee &meﬂﬁ@r 5% at '%asq one

substltuteleéiﬁf afthiBdfed T Gonse ELAMPRI @rﬁbb@lﬂ]eﬁﬁ&tﬁ@ﬂ&?le SBEtronic device is a
e electronic device 10 to whi ch exa

wireless @wi@@oanﬁbmegnfﬁﬂmhen flecisaaceivad dytthe mob@etbetr@pjmdeym overa

wireless ngnik QR &RIMERHS: ad Piotlite 183 PRt Bsnglhder

foregrounfizgidrigackhrouhd/\tdlSlsqiesaetendhd tapBitacessrintesfabe Nand the look
wth the nobile electronic devices 10, a wireless

of at leastromp granjucal iagged prasentechby thegranficah sser inderéace.
[0005] {%&%{%@nﬁj&a Cp%lg o?tl'}/(%ﬁil%ef% Q%W%.g a( odlgrocorﬁﬁqox for

conne gat ewa

generatingvot bompﬂﬁgra fmett{aaf mrﬂashblln)fl(()d'abao:p usEd dagra mtﬁm tRange the user
, The w ess,  netwrk gateway 11 rovi des an
interface !{‘fﬁﬁ aegéy e, ASAHINg e emm@rq% the ertion; BRre is

s { R i e ) WU Y
cusiomizeTihe u&elNhﬁéﬁacanf the deviGe irscledingdi) mmmsmglamhsmecﬁmeﬂie

connec

including: @) I@Etgﬁ;s? 8&&9\?(9@] %@g olayrletcl !%%?Qrdq{ewq{.g to%fqﬁgﬁyser mterface and
b) a style SRE&Y d@h’ir@éuét&%r\ﬁgjal AbE RPN AR the LR thterface; ii)

retrieving g':e custom graphic image files in the list; and iii} combining information from the
instruction file and the custom graphic image files to produce a downloadable user interface
customization file usable by the device. in some embodiments, such method includes error
checking the instruction file prior to the combining. in some emboediments, such method
includes compressing the information from at least one of the instruction files and the

custom graphic image files prior fo the combining.

BRIEF DESCRIPTION OF THE DRAWINGS
[0006] Emboediments of the present invention will now be described, by way of example

only, with reference to the attached Figures, wherein:
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by the U data provider system 125 may be provided to
10 through a direct link or through t
Woﬁﬁ(wﬁ@ 32’? nmeans ot her than through WAN 120, gg?T%ﬁ"ﬂqu“
and wireless network 110. [0025] The U data provider
system 125 provides the data and/or instructions for

fo0o7) - FHRRENLE A% Babihg of AEreSeCaRti i 223 arEe cpmumsaications
system taowmn@eﬁb@d«mem of e ;ﬁesemtnﬁ%ﬁfw PBybe dFfkebe
el ectroni c _devi ces can be used by such nobile

[0008] e'f'%ﬁer%iﬁ ) fr@ewr@@soft@nmtdemtz@m deviga de which embadiments of the

. N t.nents, the skin, of the user
presenhr%ﬂtxbr{;‘ﬁ%%g%@% 'presented by the device to a user.
[0009] mgme 3 of anba:dkcdlagrtam biihe exampldef aus@aintefaﬁmmatp%o%er of the
e user interface that affect the |lo

nt
communwbq}{oryﬂs #E.I Vi ng meaning or semantic content, of

R i e S

embodimentsef thd pragent Tvemtoabl e attri but es are those
tes user interface

Ari | f h
[0011] %t%‘{“"le P %%maﬁ%@f Eegq,neg{%sﬁhg@aataﬁ%g[\@n filehf or mat i on
[0012] m“gweoeghém EREerpi®BY 4 ﬁ:ee@sg%i;ﬁmé?e% n%exnaeg fig.om the

dat a provi der system he user nter ace
[0013] ﬁmluren?’em a2 irther viaw obalBeainterface bithesnabilesklicotronii dgvice of
Figure 2; is layout information specifying the placenent of
user interface fields (for exanple, button fields and

[0014] tFagdrefs §Ih<§#ﬁé ef ﬁﬁé‘ﬁg@%nt/ﬂef' ifltiohs 'F§Vfr8ﬁ19cﬁé %x%rhr"«g’é s@UKite;

fields and can change semantic content.
[0015] é: me.%'élm\gs excarpis @BQE@P“CMMM&Y from the example XML
file: PCT/ CA2004/ 001611 the functionality that a skin
i nvokes nust generally already be present on device 10

[0016] aigureslmpla/wbw offy eé@dntyfate VAMRe iR \&8sstrdrilc 88ViBe of Figure 2
i ments a skin description that supports advanced

upon opeRipgich e ﬁlﬁ’%y be used. In sonme enbodi ments, SVGis

[0017] W@ﬂetﬂ it a, éit ag'ﬁ@%c %V\rﬂ f a}l %ﬁgﬁﬁ%g{{&?&g érgznéeg gheet from

the example &ML ﬁteerf ace fiel ds ( 0026] I n the enbodi nent of

i t he nDbl Iec oni ¢ device 10 is
[0018]  FIo 2 4NONS SRR F 1AL AoEh HepKATBRIRORMk die;
[0019] Wr@q 335 o (ﬁ@éFanQﬁtaﬂ? @Rﬂv 8eaf eRhpf §Ca \rﬁgércmerfdace theme

omruni cat 1 on™ capabi In an*exanp )

compiler qfﬁilee de&ﬁ ioterfage data pm\ad@r cbﬁ Figuten3; communi cate with
[0020] @@él @;%18{;;6%%%&%5 sh%r\}wrtlgh Src!cretsg{n%ecgf a lljsnervlr?trerr%ce theme file by
a mobile electronic device; and
[0021] Figure 15 shows an example of user interface with a different theme than that
shown in Figure 2.
[0022] Like reference numerals are used throughout the Figures fo denote similfar

elements and features.




el ectroni c devices 10 includes data comuni cati on X FED At
deV|ces mul ti pl e-nbde conmruni cati on deV|ces

WO&QW'?Z@?J ed for both data and voi ce conmuni cat CgﬁCAmw“"m“
nmobi | e tel ephones, nobile communication devices, PDAs
enabl ed for wireless commnications, 1-way or 2-way

S, VVI rel ess nodens operating in conjunction with
DETAILEE)()SE and any type of nobile wreless

ooz SNG4 A DA b BSGBesego 0
and moblleselégﬂﬁémglé{e@ﬁ:etm RPRhRheaNié BritiRlimens) @ﬁﬁerﬁéwtﬁnventlon
It shoul d be appreciated however that exanple

may be a@pheich d hersRmugicaiios systans 108 jnaludes webile clemwnic devices 10
(only oneﬁfﬂé&?&fgiesflélﬁ@)g@\ \jﬂ\}f Etzsﬁﬁ?éé ?g% @F&eﬁ?%g@g% l():ﬁg gémwﬂgatmg with the

mobile eleetyordid dewbes apphlm:élebss netvork gatevssy tréafdredictiaingeiBe wireless
n| cation

e el MLt —
network gifoyard 155 GEA Bes BN BByl R et BT €.

[0024] altee wﬁeleaa meafvplrkogaiewayg 15mn‘uwdes eohnesfamedaweeh the wireless

network 0ReRIREASeGes jComhran b WAl 283 Biening UEgara

provider s(y's@m 426 @Bgnﬂguré@ff@ opehagi "l"ﬂ@tWAW $26 BHYR héﬁéué’@mbodtments

subsystem and ~ m croprocessor 38 share an oscillator.
include thadnigrnet, Balirgshapenection, alecat aska NEEOKILANG, & Wietissf

commni GRS crh0RaL 6oLy, A58 iR, g panertes

by the Ul @etarplnmvm;rlsg@teﬁeﬂmrma Be Pﬁb\ﬁdbd ﬂfd@kﬁae@ ¢0lt§rdu@h%1§@@bt fink or
to operate. [0028] Sig received by the antenna 16

through atgata @r@ﬁsw\m@m@t@e& &ﬁmthmqh BN é?%@ﬂtewm/cﬂ fr and wireless
put to the receiver 12, which may perform such
hetwork 1<§gjmmn recei ver functions as signal anplification,

[0025] meUbﬁat)a rrovidee epsterrs 28 prdviddsethierttata elafurahstructions for
sone enbodi ment s

| ectjon_and the nd in
customizsgggpg@: ‘%ff‘%ﬁegﬁ’rteé?“@ﬁ{?é’r% Sﬁ“OtP[H? elesiranicslevigagnid. More
particular%m_ A F%% §V|ge53¥1315§|8br%9%% ifoAaHoh (?c??ﬁ%)'ﬁe ele?trodnc devices

ransnitted are processe
10 that candakiLised by\ sanbl neohilecélegrénic dexiaep ke cusipnize oDSﬁ’ari@e the theme,

and in so:pgmptgqy ?q: rtgta g%{qgg t t e | ég‘{a&% trgallt #E}?%ﬁrﬁ@t? By theg device to
a user. THU FMbAMO AMHEUIES bf SRS Ic@ﬁxga\ﬁ@htst OCelBHERS bf e Gkt

network 110 via the antenna 1 The device 10
interface fhat pligeidhe lonks rb@pnct%@smde@smhaeawgtqrcamam@ eordent|, bf the

visual corﬁ&?ﬁearﬁé gﬂcﬁ) as colors, fonts, icon look and size, background images, and

togos, among other things. Theme-able aftributes are those atiributes of visual elements of
the user interface that can be changed or customized based on information provided to the
mobile electronic device 10 from the Ul data provider system 125. The user interface
implemented on device 10 also includes a “skin” which is layout information specifying the
placement of user interface fields (for example, button fields and text fields) and images. A
skin may create or hide Ul fields and can change semantic content. in some embadiments,




the device. The microprocessor 38 interacts with 14

comuni cati ons subsystem 11 and also interacts
WO IPY¥é'Sdevi ce subsystens such as the displ afCEéCAm““mm“*

flash nenory 24, random access nenory (RAM 26,
auxiliary input/out put (I/0O subsystens 28 (which may
i nclude a thunb-wheel, for exanple), serial port 30,

the functiokeltydhaita ekinkeygied Bast gereakily alddadynbe popdenien m;'ceaw and

vt o By TR b SO R
supports ag98Rced s&ﬂ’kﬁln‘@%éy $etBeds HP¥simbenibedimbnis ré\%% used to

conmuni cat'i on-rel ated functions, whereas other
implementsakins $n samenaybpdliowints, a thesnei ey dalegate- taevsige the layout of

v Functi.0ns. tably, sone subsystens, such as keyboard
specific usgg ’ﬁ%@g%?gﬁtp y 22 for exanple, may be used for both

[0026] EOREWEMedint beFRjuesl 1f thecinoblls elsbtiohicdewos 40iiag hand-held
t ext nessage for transm ssion over a conmuni cation

two-way mebilasormnmunigatiay dewce d§i having aiigasi data anscpossibly also voice
communicE 0 WSO, 180 el o ERHrER BLPR LG Bpaappiy o

commumcb’ae witle oth’ermmmeesm@ma&rame infemenén exdogd embodiments, mobile

electronic fdens odaydendam camnuBicalon deyioes) Bhle- Mo eommunication
devices co%lﬁgh g‘r Boﬁﬂqﬁa@rénd’%lbe BRI |é‘étﬁ)rf '?ﬁéblg‘l%feg%ﬁéét AB8ile
system 54

, specific device app i cat I'ons
communicatien deficesdyDAe enabizal far wlwleslscmnimmﬁunmdxoas v'bmyudré—way

pagers, WIS HCHEMS oP S PENG L cariyn IR B ESt ety & type of

mobile wirbI88s bmHienithiidrPRERESES SINth%%reé%tﬂﬂ@éédrfb@dté?nbé(ﬁment each of
operating system functions, preferably enab

the mobilecaleettanio devites dDtiasoafigwptiite apetate vBthin tha we"e@@wr@@vor/k 110. ft

i b BEEAEIGET BB Bl PR R AP eSh w30 Bhieo o

these examplquf)w enauVicsQhhQ MmAPDS irplchiited & otheridelResWilh displays.
normal |y be |nstalled on the device 10 during

Example emfnsiments may@isa be pralipd fcaen-vislensenatied QQVfP@%ded
[0027] P& 9 i'&% ﬂi)e thﬁésys({m %Eattlgﬁ suB poH(li %,g}ﬂcluai?wg a receiver 12,

auxi Serl a

a transmittehd4 %T@ags?)mai&dwmanm sustubs lxoatagmbmoreo prefesamy hmbedded
; .
or ntermal gPBEA SIMORHy6, anch (3 T 2 WGBOROESYE Such aé A diglal signal

pProcessor @%Pﬁé@omﬁﬁér%ﬁés@ﬁbs@é@%g%s Q{S@E?]ﬁwﬁ?u?\tt&g%n{%bs?ﬁ%%‘mcﬁmes local
oscillator(gbOi) d 3t andh in some embodiments the communication subsystem and
microprocessor 38 share an oscillator. As will be apparent to those skilled in the field of
communications, the particular design of the communication subsystem 11 will be
dependent upon the communication network in which the device is intended to operate.
[0028] Signals received by the antenna 16 through a wireless communication network
110 are input to the receiver 12, which may perform such common receiver functions as
signal amplification, frequency down conversion, filtering, channel selection and the like,

and in some embodiments, analog to digital conversion. In a similar manner, signals to be

FEs 2007
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installation increases the functionality of the device a4

Woaﬁgg/&g%-prow de enhanced on-device functi ONSeT/CA2004/001611
commini cation-rel ated functions, or both. For xarere, '

secure communi cation appllcatlons may enabl e
el ectronic comrerce functions and ot her such financi al

vanemitdd GA5RRS084 a0 SoR AR A bRl pyop P 2

and inputd e a&ndnriteart 147 SRPRI &F aMElibg coagersithfite@nsl lub damversion,
processed by the communi cati on subsystem 11 and | nput

filtering, araplifis@tionapdpmnsoassion oy thensaRmpnigatipns nefwerky110 via the
rther process the received signal for output to the
antenna ‘Lirspl ay 22, or alternatively to an auxiliary I/0O

[0029] dEive devie8. 10Anues af mitevproeedsbrisdthat sontrole Im@seewtctperatlon of
itens such as email msssa%es for exa { , usin

the deviceclin AHBropsOGasot 88 jintReact Withicommige i sy ’f%md” and also
interacts %@ﬁgﬁh%ry @%‘ﬂﬁ%@é}%@’m% Qcﬁ é"tﬁ@ d@afﬂ?ﬁléﬁ%’?ﬁ ﬁﬁﬂly24 random

transm t over conmuni cat’i on
access meaﬁorvgr(mym@‘wdliaw mpmﬂnntmda(fﬂ@hsulsmisﬁgnas et (Much may include a
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36, a shoftiafiie [ CtRRnGAITEHSHS S HRIEIAOC Bkl @hy Wihédovice subsystems

synchroni zation wth a’user's desktop conputer (not
generallysiesignatedpsd&. desi rabl e, but is an optional device

oosor SRR Ibe BRG] oSl idpsstte

functions 2RAL<ER HRBr Slsk §l neayt grodidehec siagmb ol bhlmmﬁ fuhBtions.
device by providing for information or softwa

Notably, srvaisokaystemse sueh Ag keyboarndnidand gispiay &2 f@rte@mpleomay be used

for both cggrﬁ;ﬂﬁﬁt\éég& i%aﬁé%gﬁ&%{' %ég]agw%@rﬁ% ﬁt(g)ﬁg'ééssage for transmission

over a cofffiuhichtiat netvork Linsy deeine48sidentfuhutidiesuchoap arvaidulator or task
i whi ch may provide for comunicati on between the
list. device 10 and different systems or devices, which

[0031] [‘ﬁgggd&@g/@t%geﬁnﬁ}g%}‘e B4 gﬁumdr%s%ﬁp&ggg FRkat®raBy Gsed by the

de an deV|ce and
micropro@essoe 38tard, ini oreuetampledembodiorembt stored in Bpersicbentrdtdte such as

flash merPRRZ PheraAT S EAGE FRMSy S Bhge skUSA T et wibgBaEciate that the
operatingvgjg»?édﬁsfﬁl 5pBLiie d%@{c h&é d9358 i p%{r‘tsec?iéfﬂﬂf emay be temporarily

a wre data network
loaded intpd ivoiatilasiore Baclaas\@vw ZGMHJ le igopteswplatesl that res:aw\der age

communiGRUST Bnfls Dol e oo Feesd LERAM BB, ks, [0087) wih

[0032] r'Pfﬁ@ hABRPrécedsboBs S atiditioh ’@ﬂt%fﬁé‘fﬂhﬁg sydte filictions, Ngeferably
onponents and subsystens of nobjle electronic device

enables ewcatl@n o aetbyarg applisationspa ofl @@ﬁ%!%ﬁﬁ@é@&erﬁw set of
applications 58 which control basic device operations, including at least data and voice

communication applications for example, will normally be installed on the device 10 during
manufacture. Further applications may also be loaded onto the device 10 through the
network 110, an auxiliary YO subsystem 28, serial port 30, shott-range communications
subsystem 40 or any other suijabie subsystem 42, and installed by a user in the RAM 26 or
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that is configured to be held with one or two

WORRIYE23Ae device 10 is in use. The nobile elpgérqu’tfﬁ?wm”l
device 10 will typically be small enough to fit inside
a standard purse or swt j acket pocket. The keyboard

32 includes button s 90, 92 'ti .. . v
a non-volaBlaip T RUG B e BTCPPRBEF SO S Gl (REppiication
mstatiatno%xn:ﬂ%a%eg 'IPQ‘FU:? g}@gg'cﬁ RAHERES %nd‘?ﬁé‘? p&ﬁn@é Enhan@étged—dewce

a conpresse Y configuration, although other
functionsk eaxbma:rdcatmnlfalajad dnaienspor b@fb; Fon pmma@v SEEUrecGRIMpnuUnication

b h d 10.
coplcatigeey bl eRoEE cHRrmblS el Ry Bep e togpds °
tfansactlgl‘??ﬁi‘ be PRREbhRegLSRyrtABIdeViteviGie 10 provides visual
?leon to the user. In Figure 2, a hone

[0033] s aeatacemmunicationgeode, & FRRAVET SENAIUIR 2P ?%mﬂessage or web
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e tit anner and status
conjunctmqmvcwmé@ispmqlzmm posmib!gtaneaumliary I/ davipe @8 Suchsgimposed

at the top of dis t hat ..i ncl t
items may dendia Hansrpited ﬁéa&ort’@rﬁgn@gppp Jurs or@ﬁ;otugﬂ tRS c%'?'i’?rﬂfmicatlon
ates the honme wireless network 110 that the
SUbSySteglg\q/ﬁce 10 operates in. Status information inc|uding
[0034] f Qheeserimbbort 3mamd=|@n‘dwpultbnomalwmeemplemwmﬁ v perscmal digital

ass:stang{Pd},&g’?ygl%?cgqq@mHmcgﬁan %gﬁgtﬁ@{'vb c&rysgxgltcﬁ%:n@t{os ' \iEE MERr's desktop
cornpute‘fl'(ﬁdt?tI é?%b%\gf)'rﬁay? 861dca a8, b&@as%ﬁﬂo;ﬁ&:rﬁa@d@wﬁe conffionent Rych a port

enents can i nclude al hanunerlc val ues

30 wouldedable agua@ﬂtocseit ﬁﬁij@@nc@g@@@pgm@ AleE ggﬁg@,qgﬁog@rare

L

soﬁware‘)(?cﬁﬁﬁﬁhég |ﬁ@!u§:r@a§d@fr¢téﬁdce Tifermations t6&he dévice 46 ddber than
ocused" or selected with a caret 74 (or other type
through afwirgiess epmunigatiopeiwafteund the client section 66

10035]  sf3RIRREe b FlicARRERARYLE 20 8 Xl EinienintWhich may

provide ﬂir%mrﬁlnﬁlgetf@ﬁ betvmtmtﬁerdevhmwio amt ei!f&p“lpht syEiems arsigyipes, which
| NCl ude anpn other_.thin a,nal

need nobpgagsseapRb SEEERINSS: BR PRaTDIsals Sub Rt HPIel Hotude an

infrared %%9}&9 %‘Eﬁ;?&%&@ted @!r&ﬂ{seé}%&om‘ﬁeﬁeﬁt%(cﬂ')a BRiéthcth B cpsenunication

module fo provide for commumcatlon with similarly enabled systems and devices.

[0036] Wireless mobile network 110 is, in an example embodiment, a wireless packet
data network, (e.g. Mobitex™ or DataTAC™), which provides radio coverage {o mobile
electronic devices 10, aithough it could be any other types of wireless networks.

[0037]  With reference to Figures 2, in an example embodiment, the components and
subsystems of mobile electronic device 10 are housed within a hard plastic main body case




application icon 68 or a folder icon is focused with 44 FEB 207

caret 74 it can be |aunched or opened by the
WOBKYRE " predet ernined action such as, for eX: 511:2(&2084/001(11

pressing a predeterm ned control key or pressing
thumb scroll wheel 94. Such activity will typically

| t dj ff t f :
70 that isggoaSewesdorhs held WgeeneAr B ppags $hile thE BhIEE Al use. The
mobile oi§ARYHlG uByiceTtd e ayBE SN ed PG HI HGS & stimaaracpurse or
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e user interface O can be custon zed
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[0038] ué@ ,slhg}lfjvtﬁlteta r@ﬁ‘\éc@j ggﬁgmgeg'f EI'SEfély tﬁ‘l% display 22 of

mobile el%%irSﬁlc Je@%dﬁﬂﬁ BF&M&JWQuﬂQh@rmaaeh e@thmuserf b E@uoej Bda home or
sel ecti on background col Qr; backggound

main scréemuser iotarfaogns |s§710wn Fam wtigh yarigumaPRisayRps resmrim % on the mobile
electronlgmgi{ghcﬁt‘lrg: hg% g?)[g & iéd?\chgﬁ PERE nidin %Bﬁee@u‘ @@%t%rface 50

graphi ¢ i mages used
includes $hé RliBwiry tense- bbfeoareat iopseatinhs: laetittsr tmnnaxﬁnldrﬁg’&l;@ section 60, a

selectiondsmrios 62gail ficlent $47U8R B0 ABRACKBIICH TiRgleg, e oryfiBf elements. in
the 1Hust|ga'6$ ?ﬁfﬁ%g.rﬁem 't@ﬁﬂé’ﬁat i3 z&rﬂi safud M@n@mb@des a coloured for

i erarchi cal contents
examplefreti desid af ©R4dD oTkispideR2-that mcmcteslaoi%giemen;wplaymg the

name of &;2%55&%?2,@535}5%? ,)qggts gem Eéﬁ%ﬁ?g}%‘%% ﬁ@rﬁg?e{%? Bﬁf‘?’ﬁﬁiﬂ% the
device 1§ é}%%?%ﬁ?@'n‘f ﬂjsciﬁfd‘fgxaftlbﬁ%élhdlngakﬁ el&émpleiezfatsmddume an unread

erence to Figure 3, U data proyi F
|ncomln§ywssagézﬁunmwlmeém n@twpﬁeW@ed&FﬂRS)grreq@Qeq gignal strength, and

oty ST 05 NI DIARICAR i 58 g 2 s
clmend AR i e ssnotm bt 2 o

Il es 138,
[0039] Bélémjcimt seatmm@@msptas@se eppatsy Hiatinc npige] §% selectable
apphcaugp |r§qqs é% gg@ggﬁﬁhé%ﬂﬁ% al‘g‘ﬁ%gg c??a %tgtelé%@isgg 228 icons 68,

72 can BY tbsRicel Y- deiuatarblith at care®d (mr atbeetypemf |p@1réerédhampz¢es around
the cilenﬁg&é:;ns)aé 81;!‘43%@?\8]3”{%@ ﬁg?,gr?{eﬁ il ofgn @?g%b‘ﬁ?g’g da%eéndlor scrolling
of thumi £6 et 2#2529%@‘%?%?@%929@6?2?% e P roatomicons 55
include, @h%ﬂ@d@heath:aw eparaiitrecsiagesdedn 68t & phoae apaligation icon 68(2),
an addresspbcgc%} I%OHBG%(?J) a calendar icon 68(4), and a browser icon 68(5). Once an
application icon 68 or a folder icon is focused with caret 74 it can be launched or opened by
the user taking a predetermined action such as, for example, pressing a predetermined
control key or pressing thumb scroll wheel 94. Such activity will typically resuit in a different

graphic user interface being presented to the user on display 22. In the example shown in




Thus, the functions of U provider system 125 coul d be 44FES D

read out over different physical |ocations
Onﬁ&ﬂ?%%é@ and performed at different tines. Irf’CT”CM"O‘”’O“‘(Ii

enbodi nents where the U thenme file 130 is downl oaded
t hrough WAN 120 and Wi r el ess network 110, the Ul
iate
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e S5 Ry OBk .

style; forﬂ&ﬁ[ghmmﬁfmlﬁﬁom@s;ae dalrespedt of theaslénmastd withihesaeh section, the
e carrler that operates the hone

graphic ifjades A e%ﬁgﬁ@ﬁy §fﬂ§uw QFFHIOR and e graANiesd@abies asgociated with
apphcatléﬁ’s %BHE @Pﬁ@?ﬁl %{Fe%es | rﬁbr‘!@ eﬂr;f;%d"méémb the > grder of

rchasa that ormation réqui
dlsplayedi cpphmtmnn ared fdixélerusms cart be bpeeifig0, 2owall @slthe hléragcfhlcal contents
and icon schenme associated with an organi zati on such
of folderis 4 favoured team [0043] In various embodi ments, one

[0041] Orrh@‘iﬁémlél—ablé @@nb"tﬁ@s 8f Gsdiimmelded soccdPhe E?eci ied and customized

el ectroni ¢ device In response to reques
based o peer iftarfage fles 480 ﬁB@IMGaﬁiedtb}ethﬁdbobée eblcta'onmtwnce 10 from Ul

ot pofft §5f5 T2 VIRl BB R o USE Bl 125 olues

a theme 3;3@1;)@@(5 082 Bfttebbbil8s as 3MRAS bhndthArRMBN-sch M tHRXRMAI & XML
related to a favourite sports team |n other

(eXtensﬂélmi\éarknﬁma@gual@) e 198 andigraphies filesdn g fayen of binary graphics

files 134 g@lé\g@d@gaﬁgﬁ %@gﬁééﬁrwggﬁgﬁr B{;«g?@?hﬁgéq%)ﬁ f1dd fhe theme

complierlfi@lZI mrddaedd Vi thesrhe @leo130, thdiﬁhfz@ﬁbélgtdﬂ@d bnkL0| file storage 133 at
ect ed deV| ces 10 as part stem updat i ng
the Ul pfﬁﬂﬂﬁf sysine! srand Uiisaats qu@{ &@nﬁ@rmﬂr@ rRelaile electronic

devices i@%%ﬂé‘eﬁ%ﬁgﬁ%ﬂmhﬁ tﬁ@ﬁ’ﬁr < gﬁ‘?ﬂ@{n% @ Rhice H@gﬁ t?eme file 130
at one pr(y@lcmb liaadion rm'@momwwg\acﬁmenand thoan i igsioped ined ILH ﬂmsmge 133 or
The, bi t ed gr e files define

ibrary fof SRR APVl oRd S SRR o B GA 1OCRRB ariguiie sebarats machine.
Thus, th@ﬁfdcﬂ@ﬁs By Ul E%Meﬁc dys®em 1@?rco%?&?‘ﬁ@'sgreeﬁﬁdutcd’b%tr?merent physical

| ogos, application i"cons der icons, or
locations or machmes and performed at different times. In embodiments where the Ul
theme file 130 is downloaded through WAN 120 and wireless network 110, the U] provider
system 125 includes an appropriate communication subsystem 140. The Ul data provider
system 140 includes such components as are required to communicate within the WAN
120. In embodiments where Ul files can be requested from the Ul data provider system,

the communication subsystem 132 includes systems for processing such requests.




status images. The SVG files 138 define in an SVG T4 FER o0y
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for the user interface. The SVG files 138 may not
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that lncludeiseniqrmah@ﬂéeiﬂmf@ toguustomsizgi the 4isey intadaem BP ta a color
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FEB 7007 WO 2005/ 022375_P 4/ 001
electromc\deyu?@l 1%&& respOpes tq estuesisder spegfic ﬂ @L\Zﬁ?%fregb & mobile

electronnc:'oﬂeR/ﬁ:reI R ekgﬁgﬁ tl‘(t%h@af @f f hRIBRE e"lébt%rﬂé‘ HSv:ﬂ:e 10l MapB8cide to

e I ncludes the follown
downioad&ﬁ@ﬁ)lm@meiﬂb@d@ﬂ asdaciafedl weith aﬂpecsfmthemﬁ fa;erxam ¢,chtheme

rlated togHaupUiS P OBViEGEr In Sieh SEBEDRYS: Pt imElRcy iy 430 may be
pre-loadeafb‘i% d gmgogé\gée ?g‘g%k W Shiphihg ofithe WeorR 10.!I8 sbafe @ﬂbb@iments Ul

Pt or fewel sections as required
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[0044] gﬁ%@!ﬁfe é%&?ﬂ%}ibférﬁ%dlh%n%@rapﬂﬁb%ﬁa eemédwmarman miapped graphic
efi ned XML thene file- 6 -

the the
files suchtasagiféesajml@ﬁ bderghange Fepeatiarcpig frortable RetwRl n}?qgrapmcs) The bit

mapped o e ipgug e Actfle bustd i T SR EERLREY AR 1 fheme
defined bjé ﬁﬁé g@g@fflfdéls ; rsrgﬂe 2ddy eussooroges Epplicatieyieons; foler s, or

status imagsTReGH G 5tes 194 SPioe i SRV formiv tip TREREY SUMBIOf e

|
toments {569 gk kg i agiynat it v
interface. The BeGU ot iagendy het indlodeallfupgions anfeateesisapparted by SVG,

put vt & S o B B i PR s S Sabb ST ok s es 134
and the S}J@ ﬁ‘sgsaﬁ% @g?;ﬁgﬁ&@ﬁ%ﬁﬁe WA QIath PESdACS st Or ini @héestorage
that is accessible to Ul theme compiler 132. Other forms of graphic files may be used in
other embodiments, for example .jpg. In some embodiments, the SVG files are
compressed and in some embodiments they are not compressed.

[0045] The XML theme file 136 includes instructions for creating the Ul theme file 130
required by the mobile electronic device 10 to implement an associated user interface

theme. Thus, the XML theme file 136 is created by a graphic designer to define the unique
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Figure 6, the file list 144 includes a |ist of 44 FEB 2007

Wopgng%?ﬁ%%; and pne files, each of which defi nesPCT%lﬁﬁgmm(u

i mages reqU|red for inplenenting the
associ ated user interface thene. In the illustrated
enbodi nent . pne files are conpressed SVG files. In the
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144: font GefRTIRERONAARBE applioatien H’zélatcm/rkst ddaplamdh styley Iabemt 1503 however

f
such sectiapBIaTe nek SKEBNE Anda0 1oL T ARG, 014 e Tih0ad fle.t 36ycould
include aﬁ@%%%ééﬁ%ct%h%%‘s%ﬁuﬁd H‘rethé ‘:Htéﬁ‘ﬁée H’f@ﬂ@ F’i@ure 5 shows an

exa e system f l1sted
example dfighHesddr saotiohude, tn!éne:l'gtnakudes tyme@é(l‘%ﬂﬁ:haa@@‘ Iquf mation. In the

|Hustratedt(eméél%eggﬁadegagge%ﬁss %ﬂﬁgr' lﬁgr%gééh?@%mgg defined by the

XML then?éﬁ@q'a% SehdMHdmey & tha §3§tﬁ§¥ét@étvhﬂﬂa spBAfs wireless network
navigation_down_arrow. gif', etc.). Systemfiles can,
operator, “0aniprAt that ophratgs wirelessaratwork 18bodi ment s, i ncl ude

il .
onset 5 BRSO L R B 8ty rap e
files 134 5«%&‘3%3 fl%@ni%B th8P4ré reqHﬁﬁG t6 @nppcbrt flid esdcified asert interface theme.
custom graphi cs i mages E‘W%/‘ed on_ t h

The Ul Theroé eobipiaed 2 nees (e txl@ i@é&ﬂf* @ ro@@n Acomnbirimags.fles 134

ons OS85 3RS B BETN LB 9010 oo o ot

theme. Fibufd S@hbmf%g@gﬁ%e ][@xlf:eﬂpeifr?ncﬂhedm ilStahbhlgf Xhhefile thatrig associated
a conpressed SVG file defi tle ner_.6

with the User n:ﬁngrf@eq)amﬁm shgn pn quqrjr#gggg—a gg,m gtgg%a %snc&m Be seen from

Figure 6, Sﬁ%f %m)sﬁéﬁﬁﬁ‘élﬁ& d th Y co'ﬁg 2%@":3@8 YSimb SIS Bach of whlch defines

atter eve 2.png", etc.);
custom gfdgres imagss mqm@reti Her mmlemtantm@thesaasoqtated @S&Etr@em theme. In

IR O R N TR T N
144, the @%@hnd&% mE@?Félétégmfé&%Ssydﬁ@m 6L RO SCAicrrlab™, h

var s appli cations that may fauncheg on
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o custor TS A R PUEG o SeLATR 1A 8 o screens
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file 136 zsam dureantéhemesm ¢(icg 10 anorrigeRis, WS’@BJ?@%‘S‘%@S‘ in Figure 6
include tﬁgra@ﬁqa %gd % fac?/ %@th&%tﬁéiﬁ@!rﬁaéé’ﬁﬁ& iPhiaH &dreens

(“dialog_hourglass.png”) and the graphic images associated with various navigation images
(“navigation_down_arrow.gif’, etc.). System files can, among other things, in various
embodiments, include the bitmap files required for check boxes, radio buttons, navigation
images such as scroll arrows, and status icons.

[0047] “Home screen files” refer to custom graphics images that are displayed on the
fitle banner and status section 60 of the themed user interface 50. As can be seen in Figure

11 -
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subject ofdef;zum by icaret 74, and Tis ‘imﬂe@%sﬁkﬁ@ppﬁdbmsdﬁouy priggns

for custom,f‘o ts u in the u terface 50.
“phone_appiacds ®gho dnﬁ%SészwpeAgsif@éﬁ 60K T8RN E-RBOF G

d i 7
consor s 408 R ARSI P e
book is intﬁi@u rgal)e Torprovide wintdxantyzle oé difterdnstabetseendoti® an6 (mmf-focus
Jser

con mashSH3E) LSBhR 56 o RS B R ot Lo s movec

from the dddréds bebk ROADBEI) t@%l@ﬁjeﬁﬂ&ﬁi bs@ ? In[!ﬂgé%l 2 8 focussed address
application hierarchy |ist i nes

book icon£5i(B) kas paepenEover, @ad themmseamemiaamms&(m) hgea closed

N, ser interface 50 honme screen,
cover, angﬂ'\oecteh@ ee%e’%ﬁt()k@ ‘”gﬁ%ﬁ?‘{% %n and order of such icons.
[0049] FApplcatdnsbeiphiceX AsBltRe erasied flekthap ér@%s%@@ia'técﬂWntﬁ Bustom
hierarchy |list 148 used to define the hierarchy of

icons and;graplic dmagas dafieed @ﬁﬁp§§k§*@|&ﬂﬂ¥6@ﬂ€lff$ Figure 2. As
{0050] Eﬁfeur i ér'nﬁ{xﬁh @trﬁ‘l Q'u’s%@t:h %9 lthils?g ithé e 18rike eloments or

fields are avaliable in severat different !anguages (for examp!e, English, French, German)
with the sirings associated with a language being bundled together (for example, German
bundle). “Localization Resources” refer to such bundles, and are included so that multiple
languages can be suported.

[0051]  The font definitions list 146 of XML 136 includes definitions for custom fonts used
in the user interface 50. Figure 8 shows an example excerpt from the font definitions list
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assigned position 1, so the messaging icon 68(1) 44 POy

rs_in the corresponding position in |
WOgE@S? 6% °66 of interface 50, the phone appl i cgfe: St 30gHo01611
assigned position 2, so the phone icon 68(2) appears

|n p03|t| on 2, and so on Resour ceBundl es are each a
l ection of strings possi bl e other U el enents

144 of Xf\@uﬁlﬁ that definpsdhe rfO%fcttsqﬁ t@)dwmv the datedndedgiie basorr pad status
secion S R ot 0 1 578 SNPGRSl Fon

File (SFF), @nquMM(prooatM) riay beespkifietihe appropriate
[ ' In the hierarchy list 148,

f hed.
[0052]  Fdieibieatos NaicHdat 4 belibss BhakAapRGAdon and fokdsr Kons 68
and 72 aré %&fﬁ@e eﬁrﬁ?‘l ggg?cggﬁll ?édée{lﬁtfg{acgﬁ \Afgcgl}ﬂ% fsﬁ?%éxng%dqﬂg relative
position afd guier AGushdosnaisegurerl ehdws exs®phe ¢xarerptsufsam thasxpphcanon
. e Fo er 12, def i ne st 148, the )
nierarchy J R upeh (5 Reftiecieay SReLBEPticbs ahtn i eliedt Sstiap &6 of Figure
2. As deﬁh@E'lh G bgﬁhdaﬁzoﬁﬂ'ﬁé&?&@ list hﬂsfdfrﬁ§ur@@ ithé %ésﬁgﬂd &Blication is
section 6 der user interface 50,
asmgned position Ay sakke magaagingiicon GSBIOB)ppa}@&m the edrieisponding position in

oot secf S4B 34 AR CBINREkH il BRI B3AUA 215t prono

icon 68(2)9ép[:ﬂea$$ Opesitiome, BRY sbeon. FesodRRBUrRles sesadhé ebfiddn of
in which case the user can scroll through the

sfrings (or msbie oftrarHli elementssudioas kpages opeHints)dhat aw lagguage specific.

The code@&#é@e ?tg',crﬁil%g%m%@@uﬁale' r‘é?ef}% &gﬁlﬁﬁng 8rof %ﬂﬁ%&&&%ﬁﬁ%ﬁanﬁ

I Cé vers he”style"s
based on aloairvdil latdgem:gefselenhbaﬁ)rﬂmbl deedcd he, therappropritestring is fetched.

[0053] WS hisraanydiot i R ﬁsﬁﬁmgatﬁpoéﬁrmm ist 148 further
' |
defines thE FRASICHT Bt thb dppitaticheiPutkRipciBiocadl 3 PO 72 By way of

at1onshi p,
example, F@nuresi @rﬂhawsxmermntaa‘ace DO eeuskel hadopemdiddadiger T As defined

o 150G L U e PRSP bkl e
the first pds5t‘?ohn %Qﬁ:enﬁ@@'cti’eﬁ%é Bﬁfo!cﬁ’@rfds%? :rﬁbﬁébé’%eén@ﬁ%)%rﬁkﬁl%aker’ game

for exan'p e, the title banner and status -
icon 68(7 rageogiated with tn@bzom%azgeg&macanp@@aMssmmdmhmﬂ

00541 sk, Mord Ebn e CaftBh kel &4 L4 i RiRC e de

assigned oea DesERtcITAce sthédis i Qfich cAss tRXa8Y @n édnbiﬁmrough the icons,
attribute set 156 has child sets 162 to

with iconsda & patlied pasitiane heingdiuahed Qafbﬁqsneeatanﬁ@,ns)m the|later positions are

e |aunched or opened fromthe client
viewed, ar‘icf‘@uheg% . The attributes in a parent set 152 are

[06055] The style sheet 150 of the XML theme file 136 defines the screen format, layout
and foreground and background colors associated with the specified theme. In an example
embodiment, the style sheet 150 has a hierarchical parent-child relationship, which is
iltustrated in a representative manner in Figure 11. As indicated in Figure 11, the style
sheet defines a default or root theme attribute set 152, and child attributes sets 154, 156
and 160 that define attributes associated with, for example, the tifle banner and status
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applled to the thene-able elenents of the user d4F

Wd ﬂ)&ﬂ zlfz e unless different attributes are eﬁc{%ﬁm{ef‘mmn

>set for such thenme-able el ement.
inherit attributes fromits container. The attri bute
sets shown in Figure 11 are not exhaustlve and the

socion o3 e BEHE Gl HRELA SR ol Bl 1

attribute ﬁ?@ﬁﬁaﬁiﬁ@nﬁ%‘lﬂﬁ&: t?é Edrem to &Rl seter- fonbramples cnammtmute set 156
ure . W

e noted that the aftribu
has child seize162 saifre pssoairiedanbbeachef @@W%Q‘H‘%‘PK;OEQ@ that can be
launched Cq?gﬁgggdl feli g}e gﬁent%n%ﬁ'@'ﬁ 6 el'ﬁ’é a&ﬂ%@l\'}egbﬁﬁ%&%r%ﬁf‘séﬁ 52 are

applied tdimeﬁﬂenw ?Me@ﬂeman?y dfitad usehmtesfmnenieemdrﬁelrent Jtoldases are
use of an XM fil

defined in hehilgset 61 6uek tmprabis AEmeTind 1 il BhER: afituges from it
conta;neﬁj?ﬁ{a a‘t@bﬁfé §é7t$ SAoWAVR {Qr&aﬁhér"e KR HRBELVE BircSthBAtyle sheet

I'n software coding to create custom zation
may includef athemot aiditional ldttyibatesaasiigyra h2 shgivsaxaseple foxcerds jrom the

style sheats{5( Restsaseaufiigeio ibsiecs ae Bf Fitife g? il erhgjed that
the attnb@treaé%ﬁ n%mfé L*b%n%%?’ refddnSCHd é&ﬁpa%%geb)s% fild'&8ner.pme”. The

ler 13 now be described in reater detaill
structuremmwntma@mhanbaegedmwrmt@nmdf mesis,ranshvilislepend

xa di nen he U thene conpiler 132
dynamlcqqlgfcqqﬁ%{cpfléﬁg @ﬁ?ﬂ%”&ﬁé’@k‘g?sr unction 172 tggt per f or ns
[0056]) eTﬁ@Usé fdﬁ@hlmwma thae uz%sy:hte&ﬁc fristrecidts tndefiteothiedteeme-able
back if an error is found. In one exa
attrlbutesecpfra)usematﬂ@cefaj.lﬁw. abgrapg)c %&lgr@erﬁg %l%%tt lqc@nae%tw@re coding

to createﬁueé)iﬂ%%t‘fcﬁ}g{ngtgﬁétﬁ %ﬁi&ﬁ? F\ﬁ@ 'Haélw ﬁﬂohﬂh b (?)F{ﬁléet‘ri#]

au’zhormgst%bi of accept abl e character strings - in other vvords

[ d h b
[0057] sl refarens e Fiaued daalpameceesine ok T thermBdle fplcpit image
L
graphic fﬂsleaéet@éf Jngil éVf.B”ufggs %?%& %&ggn{eeé@ﬁ;?lmrﬁzg?ggfogﬁﬁﬁ Qfesgnbed in
greater dbmllkzmoomdg toksampieesbediniérds of tre mventiemdnonerexanaple

embodimahatie U G0 P U 3ed k63 21 S COREKTT I aan. 47 fhat
performsté“rﬁortdﬂ%cklgg ‘E?\ea)WLS(Hérfne(ﬂi@ A86 andi frberies feddbdk if an efror is

tapose or eground and ckground col ors.
found. infone exame7the\mrmc®emmstam)wmznsm)mmcm@9@eqk of the

charactegﬁtgggg, popéq}eé ghtﬁ%?é\,dl_?heln%g 2336 %5 DMty f Y 3P4
predetermined set of acceptable character strings ~ in other words, a kind of “spell and
grammar check”; and b) performs heuristic semantic analysis to determine if specified
values fall with acceptable relationships of other specified values — for example, if
foreground and a background color are specified for an element in the style sheet 150, the
checker 172 determines by consulting predetermined color relationship tables if the two
colors are sufficiently different to be juxtaposed as foreground and background colors.
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|t IS subjected to a converter function 178 to put it T4 Fen

to a format suitable for use by nobile
WOC?@W‘B%”iO In one enbodi ment, the XML thene 3%&@0%%”"01611
is XSLT (XML Style Language Transfornm) transfornmed to
a thene JAVA file by converter function 178. In
anot her exanpl e enbodinent, the XML file is conve

[0058] ‘DccatmﬁxMte&@ew tReM36 hasresn PRPTOYEd YHRRERY ‘S?G%F]Eff\%gﬂ“ 172,
T .
e susiecfio MR EIDrL LS B ABSt bt by obie

electronic éé”ﬂcé nol koese antidiraeht, the XMixthents filest FisotSloh (ks Style
or

retrieving froma sour nar
Language mrareﬁg‘omhtr@mféow%ma therme PR ehyigodyti ettt A i
dd CXhMINE fil
another egifplc ebddiBen. e Xt i eeForted E’cia%gnﬁ?ﬁs ooy sy tie
by converteragretibn 1198, Theconvertad 6ief isthere subjesiadgtora birite asseniy
the SVG files that are included in the file I|st 144
function 184. XML thene file 136, and, in at |east sone

[0059] ‘?HBQH'tH&%%o@@w%%hmdéy alofY& it intsge firsdndtionst74 for

one exanpl e enmbodi nent retrieved graphic |ﬂ;§$
retnevmg froiness sdddeaf eburmrg\gralmlc irnage filest Bt lp:ﬁgryf IMANS hat are

it 1 508 1501 75 A v GHBERE O, TS S g B gp e

a collect ahB%ﬁxﬁréb@ Sl@lmE@é f;l@&ﬁﬂﬁ&t&)n 17&1‘(3@9&@@1@‘ ffgmaq:)hmwce the SVG

| es ude a "l ar i,par hi t for
flos that 846 Syidd ip IO ARV ABFRRITS 448 Hadhh ot 1S a8fne
are also. r |
amoosinf GBS SY ABA N I pEeaStons amplecneBiment e
retrieved gr@?hﬁﬁhag@ﬁﬂe‘s 1 34raakd provicied tmm aﬁta-miungo‘unctmrm 8% Auto-scaling
omati cal | y %neratethe J‘llesfo

function :Sgwcmﬁlgut@ topgred VeSO |g§ dmages %ﬁé‘%ﬁwnﬂ] By XML
theme fﬂef103%r e eX&t‘h?)iePghe §Hﬁﬂﬁe%f?r'§;gﬁlb %agé e MEgSndibee ar‘f%\ege binary

esigner t nual % create nultiple
I

bit map fog @aépednﬂv:ecm fmewmﬁh {'haermsd hand gm@ isizasn@igealso refuired. n such
es| gner ce Crea h
cases, thesauioagaiehrGhen 6t < arouad sparo |78 A ndid pformar and

“small” ve%lgﬁg oftheSeon, eéH'ﬂ fo%t@bhahbéﬂyt g*g‘@'(@até mesmnar}e‘ﬂb@fbrrmmh gyraphics

ression or conversion of bit img

by applylrsﬂhlelayprtbmatamahwt(b‘é\%&&rgarV\%Téf'%y Sugh 4 ﬁ)éwﬁoras' !rr%f-*s the

need for qqg@pmcz# = hgxge% Ver}géll"uff% f@gﬁfg}g Mgﬁe scHied 98%?5}% oitthle%%ﬁ\e

graphic 1@&%@ D AELIGREE Secd BAlyUrehRESIHgRY Immjes @nsi;ihe |aﬂ11cm1ta&funchon
rces for inclusion in the out ene fi

will autonfztiosl] create any pthes sieasargHied QM&F@ &?henigz Ny UBE 93@"1"%3“3
compress‘[i:q%gc\)/ eré&) éégﬁ?? élﬁ 19;15 OilCRRY Sbfér f%?l%atsaﬁ\a‘o@é péﬁormed by

e i s e, s
patletlzmgmmph@ image files. In some embodiments, vector ;mage 8% eﬂ@é ecified as
sources for inclusion in the output Ul theme file.

[0060] The Ul file assembly function 182 receives the converted theme file from
converter 178, as well as the compressed graphic binary image files and compressed SVG

image files, and packages such information into Ul theme file 130 for loading onto mobile
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Wﬂ?ﬁ%@? ic device 10. The U thene file 130 il{ﬁf&éﬁﬁ)ﬁmomn

structions 184 for the nobile electro
device, either in the formof a Thene.java file or a
CXM. file, and graphlcs files 186, representing

hi | d SVG
slectroni §pYigs 0. F5e et g 15§ Tekres hares irsliictop Jpedbihe mobie
electromé HeWbb' efiferan %ff‘drﬁ{ &8 tl'h@Fne' javé( fild 6’{“& CNL Il Rt gaphics files

theme file 130 includés the information
186, repreeanhmgagrapdmc magegftles Hed artdqswgsﬂls@éaﬁf i & ferooswitable for

rendering Y %ri;oboultegejg%écﬂﬁ ﬁ%\r L 1t \gﬁg]eg%q%gg«gg%g et \).L?ﬁ[“ oun d

embodimén®s, thetBthaee fitd e88 rﬁ@ud@'@:e%fdnh@ﬂ@n fredxlﬁredlﬁﬁ amdhg other
various enbodi nents, includes the informatio

things spg@\ﬁsémmngaﬂ@twt@a§uef@;gsmorab@cpkgf@wnd)ﬁ@log,rf@regfpa@ﬁi color,

backgroda%io Bﬁa&;gﬁ%{cf%h? gﬁa(ﬂry va eg u 1= an%rf%gg e}éfﬁ/élﬁ’tg *gﬁcg )Lﬁ then&e file

130, in vadusoemebdinérds ninciidkes the hisecationdos gbaemsﬂygstmibes cusfom
such icons.. I n varioqus enbodiments, U thenme file 130
applicationgendifalderieons s HaNgoRNYBs sizgsik the cHetos icons dissexample,

small, re#;%ggéd H‘QE VaPsil : op{i%rejenéréﬂ‘z ShAI0F5busBa Urnddddi@fed states

chas's stat us 1cons.
of such 1¢d3®61ﬂ viiacessibodindénts) Ut thems filiel 1é30]jaﬁluki¢srtb@||nfermatlon for

generattqge@tg\ieF gﬂ'ﬁgng%éé:% égcg]vm# l{;ia,e V\féqhe@ adis o :l:)g?tﬁgg,: n@ﬁggtlon images
such as &!fﬁf?bFlﬂWsCaﬁﬁ‘é'te&Fs ¥ongl ncl udes Ul theme nanager

tware for inplementing a U thene manager /2. In
[0061] oﬁ’mceasmgjofrﬂhﬁwemeeﬁlemwmobﬁaamtrons: dexice t8wikaovrbe
er of t

discussof i gfeRETeiET: RETeHe AERle e - dat ruoblRdiiifonip gevice 10
includes @Jm%ihm@ﬁléﬁagé?%oﬁ%ré RISy 24Ul MeheThanade 72. In one

[ or other software applications 58. The nobi
embodlrraré the bhikerae vanageo ia‘alnwjemﬁete&‘u@@, 2alfoh surtiroe éa;@r pithe device

1. varo S R TRA Eoull o COBbol oo
performeﬁrtﬁ)/w@dti:\? ishstam 54 rintifaldtyer stdtwalrk egpptiestiofs @&f“raw anoblle

user_interface attributes. The_Ul thene manager
e!ectrom@sﬁv:pguﬂe@isemwss@éiﬁtaaﬁfpfagﬁﬁwrmmgr %@’i’ giher files.

[0062] mgﬁ%rﬁﬁrgf)l fn}ﬂ?ﬁfe I'{?alﬂ ele'Eﬁ' fcﬁdétiﬁcéﬂb i hrd¥ded with an

initially in«stal[ledsamnmﬁdetaMIustelnaﬂerfﬁcé eﬂnbdi@@ ﬁm €| hieemelroankegbro'? is

e deV|c e 14 shows an, exanpl e 0 b
configuregipatpasiih alilies nieeS T ueFbeRusea b Jiabeme manager
maintain§ b8t bPFégﬁst@%f §8edi@ble'Hrehitd BAWAEH theidPRspBAdINg Ul theme files
130 have been loaded on the device. Figure 14 shows an example process by which a Ul

D

theme file 130 is processed at mobile electronic device 10. As indicated in step 202, a
specified Ul theme file 130 is first loaded onto the device 10. Such loading can occur in a
variety of different ways. For example, in one embodiment a carrier or manufacturer

preloads one or more U! theme files 130 onto the device 10 prior to delivery to an end user.

Alternatively, the mobile electronic device 10 may download the Ul theme file 130 over
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specified U thene file 130 is first loaded onto the 14 FED 207

Wog%%&f’@ﬁ% 0. Such loading can occur in a vari ﬁ;Cyl"é&IuZOOMOOI(:l]

t ways. For exanple, in one enbodi nent
carrier or manufacturer preloads one or nmore U theme
files 130 onto the device 10 prior to delivery to an

wireless %gﬁg%&&/\ﬂﬁ%g—g t al \%ffe ¥ﬁgt A5 gogoaffggle clgﬂe,ﬁ}e{ O%'P@e f?qptt;omc device

10 throug@m e 3RO ra¥e 8&9%&?@3%553 @?s(t’ @Oér‘ RIS erf S(') Bfen

twork 110° The U theme may be | oaded on
downloaojecbownwir@lees setwarkild Octmtbenm&@ tha rtadbametfﬁe di@rmay originate at

i e I IS

[0063] Oﬂ'hé ribSiIR elbbfonit debiesel O a9 be3Eb réd toghmeheatblly download,
data provider system 125 | ocated on the Internet.

on devicg gg@@tsw afﬁecﬁ%tegn@@grnaﬁqn@ig@w@@n Promiingeover wireless network
110 and FON1BY Fon'Ls @#ﬁ R efAddre OB %?%orﬁ%ggﬁ%égg@ theme files 130.

1 0on or ermned I nterva

Alternatiyeip rthé idogunieacding wf 1 &)l dissmedilewd B8 colitDbandeMaliatad witrothe user
a specified Wb addres one or nbre Speci ed U 41
downloading oBeri8ps UPRNAAYMENL o ﬁynomﬂé%%mﬁpaga HL h@mea ihg) 130 associated

wuthath%’jﬂ sfr ]tﬁQu%%b" d be user initiated, with the user
é/ per haps upon paynent of a nonetary

[0064] a"n‘rha rUl thamt-:li mahaymr 74 isemnade ansso of titeepresancd ohatrepn®| theme file

130 oo AGRIBdES. aban incieed mpLep Ay thE FEnETHERRs sAdsiro a st

or registé?rlff%eléctétﬁe Qﬂ%ﬁérﬂéﬁ' e@ucrﬂféblﬁér hi2gi iR@LBE one crirBBreléectable

new theme is added toa list ™ or register of

themes. tsneareetrﬁumenemt whesedbe Wiibamedie 88rincluges mstrugtions i the form of

a teme [R5 S 2hRertAFAE Boph BRI SR 2 i mbpanccer

72 of its pleeBRcé Anauf éhmboditieht WHere 3ied fns%@ﬂ(blrﬁsﬁérdlmhe form of a CXML file,
downl oadi ng and advi ses the thene manager

afile dow@@% managen may keeenrficwsed toHetest th%prasgﬂe@@f ths-hf@emasﬂie and
acvise il biE e TR G e o Mol Baen 4P R o

theme f:lé |1Be areGtorad\n gatd sterd Mmsdmana%er 3 The graphi c? files
nstructions_associated with the Ul ene
[0065] 1@@ "aqi"éa'@@dﬂ Sten %&?jéhﬁ Lﬁttbweman?@ﬁfegpmégwﬁa.te é@ia current
0 f
osr oS g oh¥Eriod EFE VRIB8 | SS90 SUESH o

among thehtheusss inclaxded e tidf theanea tagigat. o lodner dmbadimemdsdghe loerrent theme
clu n the thenme register. In other

may be AloaaneRINQ deadt SelbfEat s home

[0066] As indicated in step 208, once a theme has been selected as a current theme,
the Ul theme manager 72 maintains in memory an icon/graphic image collection specified
by the instructions associated with the current theme, as well as the current visual user
interface attributes associated with the theme. Elements that are dispiayed on the screen
have the visual attributes specified by the current theme applied to them. lcons and other
graphic images that are displayed are selected from the theme icon/graphic image
collection.
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may be automatically or default selected. [0066] As d4FEL

indicated in step 208, once a thene has been clL
Woa@g”ém%%rr ent thene, the U thenme nanager 72 Pﬁfﬁ?@?ﬂ@m“

in menory an icon/graphic i mge collection specified
by the instructions associated with the current thene,
V|sual user ter ac

as, well a e cu
00671 AT 56 Be JUSBE ARSNGB URS O @ 130k inseNese 18 be dygmically and
quickly cﬁe{@ﬁhﬁ?‘g@é{ggf %&% % ﬁ@ﬁﬁgsﬂ@@ﬁé&t@ ﬁ:\gﬁgag% B0A as specified by a
different thtnvema ﬁbn‘ls’i(hihlandhh eiser gﬁ@ﬁﬂﬂa:shomrg #sFighea 24l he user interface of

Figure 1 qd ﬁiﬁgqga tg gm%glg{ ﬁ:%ﬁg%t@%lsfglrfyeﬁ eqiﬁl%%inéglt oﬁc%‘r(k%tﬁg chent section, and
the color EHQ%W 3f thbdhriehd AP 946 Lk clioRd dhd The! grapiey ﬁ?ﬁ@gbes has

hene-able attributes of a user interface can

changed dmaveranppe@ﬂthe gidenking Bmstigas or BppiGRliops tl@a(taaf@ represented by

ce 50A as specified by a
the e’em%}t??’iﬁb%as%ﬂgﬁfé\%ﬁﬁ tg{ai‘?%at han the user interface
[0068] STieyabove-degoritsed?embodinhents ©f the pmeﬁamenfon Aregintended to be
15, different, smaller icons are dis '

| ayed in .
examplegiphly e Abigratinnge madifiqaiens andriariaiens By Beneffeqiad te dhe partioular
embodlm%m% Wﬁe&sg@gﬁng St:l*?% Qﬁg@ﬁﬂgﬁ%ﬂg@?&%ﬁ;ﬁﬁé gﬁé?ﬁgﬁtﬁé‘ﬁvenhon,
which is d&fdﬂldlby ihg dlaints appendad geptd.cati ons that are

represented by the elenents of the user interface has
changed. [0068] The above-descri bed enbodi ments of the
present invention are intended to be exanples only.

Al terations, nodifications and variations may be
effected to the particular enbodinents by those
skilled in the art wi thout departing fromthe scope of
the invention, which is defined by the clains
appended hereto. 18 14 FEB 2007 W CLAIM 1. An

aut omat ed net hod of providing a user interface

custom zation file for wuse by a device to custom ze
the user interface of the device, including: receiving
an instruction file including: a) a |ist of custom
graphic image files each defining an image for
presentation by the user interface; and b) an

i nstruction set
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defining customvisual attributes of elenents of the

“user interface; retrieving the custom graphic inmge 1A TR

files in the list; and generating in dependence on the
instruction set and the retrieved custom graphic
i mge files a downl oadabl e user interface _

WE CLAIMist oni zation file usable by the device that includes
(i) instructions for the device defining, the custom
visual attributes of the elenments of the user

1. 1 nt aRf PR &p@p i h
i) n %ﬁ%ﬁﬁ [ rrg‘ge fi (}?ﬁq ét 8} @%’F‘)’c‘:"? %‘@?’ﬁ%ﬁéﬁﬂﬁée for

use by a éemqe@ customiiee ¥hetUasd naibrfebalofrthb dewd:au,dna:igdmgnt actic
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defining aﬂdﬁfa@@}f@f priventationasy fhd @erimedee arfd lB)e?ggﬁsftPJHt@% set

resentatlon in the user Inter
defining cupiem wistpbatrdutes af plemants gf thecusardnterface; defi ning a

t s f the icons. 4.
retr%\gﬁﬁﬁ%%%&gﬁ %%@Hg:n%%&ea@?%m 1'133' %H:gr ein at | east
genmaﬁngin tﬂapenc&rmmmt theohstriitiorssat dnat 8 REfevaacditdsm

and, t i nstruction set includes a font

graphic i '"1?&% '.’4?% @Wﬁ?@@ameﬁsm ileraea @hﬁfﬁ)m%’r’élpﬂéﬂa usahledy ther
device thalt hﬁ:!&d‘é‘é {i) ?ﬁ@ﬁb@t‘idhéﬁ? tﬁj@f‘lé\ﬂ?éi Cfg i Nthd Fﬁé’tﬁln Yipugl atributes

attributes for he text I nc 'eas one 0O
of the elem@ms gfghe uper ﬂmpfa@t il accofdarnce widh e msfma:ttors:tétea*nd‘l@u)

i 881G e LR sty o 12 14

t he defined customvisual attributes include col or
att |but es including at |east one of a foreground
2. col ey Eiﬁ!ﬂnédﬂ@'ﬂdmo%ur%a@@r@g?rwh@gkmgmrthe instruction

file prlortosﬁﬂeeé‘érié?ﬁu 9 14 FEB 2007 foreground color; and
sel ection b ckground col or, and the col or attributes

are defined in the style sheet. 6. The method of any
- ' fil
3. an TSRRUEHER: Faf tEhafetsla the el iR erphicdpece feminslude
files defi nlﬁg licshs fOE bretenkstion iRithe LIBOREHFARS an@riﬁe ﬁ‘x\éf‘ugﬁgfﬁ’ bt Plcfudes

files. 7. The nethod of any one of cl
a hierarchy fig{ Qﬁﬁﬂ*\'@ﬂ agiresgntation lyoubrasiatileast sopmréfdhmﬂﬂms
relational error checking on at |east sone of the

visual attributes defined in
4. The method of any one of claims 1-3 wherein at least some of the

elements of the user interface include text, and the instruction set includes a font
definitions fist defining custom visual attributes for the text, wherein the defined custom
visual attributes for the text include at least one of font; font-family; font-style; font-
weight; font-stretch; and font-size.

5. The method of anyone of claims 1-4 wherein the instruction set includes a

style sheet, the defined custom visual attributes include color attributes including at
least one of a foreground color; background color; focus foreground color: selection
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the instruction set to confirmthat the at |east sone 14 FER 2807
visual attributes fall within acceptable ranges. 8.
The nmethod of claim7 wherein the visual attributes
specified for at |east sone of the elenents of the
user interface include a foreground and background
foregroundaotor; anddeldetion dlagkgronat cldroane e kblod attislitad e defined in

aring the foreground and background col ors
the style é\@nglfl ed for at |east some of the el ements to

determine if the conpared foreground and background
colors are sufficiently different according to

6. pr etlee enethod &f aoy ioherdf alaids ﬂﬁ&vh@éhﬂdledﬁstﬂm{ioﬁrf#e & in an
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i mges in the downl oadabl e user interface

custom zation file. 10. The net hod of any one of

I d t
7. | eallf® asiiod BF pHE OB o ShaPe s e i oV Giedhé cembining,
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the lnstrquaggtqgt‘fq sontm that| tee at 1qast3nmqmgu@bat§1bm$g/faﬂmtmm

acceptablé'ra?ﬁdﬂ% 1-10 wherein the instructions included in the
user“ 1 nterface custom zation file define visual
attrlbutes that are associ ated wth a thene. -20 14

200 The_met hod i cl 1-11
B. ol 5 e BLGRAT frehe R, AP SRaaiackion at least

some of tlﬁﬁétérr@h%éi !Héﬁ)éér'n@terf@lée indAGd 48 ORMrSHin dﬂaQMd ?E@kﬁr&und color

laims 1 to 12 further including: “sen
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visual attribute of at |east one of the displayed
criteria.  o| epents on the nobile el ectronic device to a

substitute visual attribute specified in the user

interface custom zation file.

9. The method of any one of claims 1-8 including automatically scaling at

least some of the custom graphic images specified in the custom graphic image files
and including the scaled images in the downioadable user interface customization file.

10.  The method of any one of claims 1-9 including automatically compressing
at least some of the custom graphic images specified in the custom graphic image files
and including the compressed images in the downloadable user interface customization
file..

11. The method of any one of claims 1-10 wherein the instructions included in
the user interface customization file define visual attributes that are associated with a
theme.
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14. A user interface theme conpiler device for T4 FER 200
generating, in dependence on an instruction file, a

user interface custonmi zation file for use by a nobile

device to custom ze a user interface thereof, the

instruction file including: a) a.list of custom

gr aphi c inage files each defining i mges for

pre Entatlo in the user interface, and b) an

2i nst PgarethRd ot ﬁnumwf@almiﬁmwh@@m thetuser intedacef

t terface, the thene conpiler
customrzeﬁl gtlszg%felfe%@ ﬁlﬁ%fden L
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udes, i mage files defining the inages and
visual attrftwg%% ﬁ\‘% ons defining, in accordance wth the

char@hg 4e téa@ﬂoﬁ@bre-bﬁ%ﬂﬁ@iﬁ&lﬁl ‘éttﬁb'ﬁ’tb o"-?tatt Id bRe dflike displayed

enents of the user interface. . he user inter
elements Pﬁéh@ mQhiigi elestronig dewiceftod %utmtmwe |thllahdttngterspmc1fed in the

user mterfé'&@%%Forﬂ‘E?f‘é%ﬁ%r perform ng relational error checking

eas me of the visual attributes defined in

the instruction set to confirmthat the checked vi sual

attributes fall, within cc table ranges. -21 1 4 FEB
145005 USEE IMtatiace theme FORITISEAoYiR fr GepRFtings inidopeaderice on

an ;nstrucﬁb@*ﬂ@ b%é&ﬁ*%t@ﬁﬁcé B@sfﬂn%ﬂéﬂlorﬁﬁfb fblbﬁée%géﬁﬁc%t!é 88it8%
the uSer I nterrace

| east sone of | ements of
customlza wsaa@t%ﬁaqedhegﬁqfum insitudtinride inchating aya kstbftdustom
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theme CO’EB\?;?p IBElANGy different according to predeternined

' d
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image files thajare incksddchiol thedisbof cistagegrtiphiesmdebifiégf thednstriicion

file: and display in the user interface, the thenme conpiler
’ i ncl udi ng autoscal i ng neans for producing scaled bit

file lgfﬁa?ﬁgfyl @gﬁ?,g e p;r?g?%:ﬁ? Irfgepeticehel Bnthe HstheBSh s2P9Rd the
retrieved custom graphic image files, a down!oadable user interface customization file
that includes image files defining the images and instructions defining, in accordance

with the instruction set, the custom visual attributes the elements of the user interface.

15. The user interface theme compiler device of claim 14 including error
checker means for performing relational error checking on at least some of the visual
attributes defined in the instruction set to confirm that the checked visual attributes fall
within acceptable ranges.
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file assenbly nmeans includes the scaled bit inmage 14 FER 2003

files in the inmage files of the downl oadabl e user
interface custom zation file. 18. The user interface
theme conpil er device of any one of clainms 14-17

i ncl udi ng conpressi on nmeans for conpressing at | east

16.s oﬁ&mﬁs&ﬂi&te&:ﬁmtedhergrem@mh;mleridmm dfidam 15Vadeadin tivdQisual
ressed_graphic
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according @W,—m,g@@l@m@,anedl um havi ng recorded thereon
statenments and instructions for execution by a

conmputer to carry out. the nethod of any one of clains
17.1 Thjezuse\(lihﬂerfabg%heme compiler device of any one of claims 14-16
wherein the custom graphic image files include bit image files defining icons for display
in the user interface, the theme compiler including autoscaling means for producing
scaled bit image files defining scaled versions of at least some of the icons, wherein the
file assembly means includes the scaled bit image files in the image files of the
downloadable user interf_ace customization file.

18.  The user interface theme compiler device of any one of claims 14-17
including compression means for compressing at least some of the custom graphic
image files, wherein the file assembly means includes the compressed graphic image

files in the image files of the downloadable user interface customization file.

19.  The user interface theme compiler device of any one of claims 14-18 ‘
wherein the elements of the user interface each convey a meaning that is unaffected by
the visual attributes defined in the instruction set.

20. A computer readable medium having recorded thereon statements and

instructions for execution by a computer to carry out the method of any one of claims 1 -
12.
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