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According to aspects of various described embodiments, implementations are
provided for creating a mechanism to provide a fixed set of commonly-used characters
within a displaying device and to provide the ability to retrieve additional characters
from a PC or server when needed by the displaying device. In one aspect, a portion of a
font is stored in a local memory of a device. The information that is needed to display a
limited number of characters of the font can be accessed, for example, without having to

use a network or other connection to obtain the needed display information. If the
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BRIEF DESCRIPTION OF THE DRAWINGS
Non-limiting and non-exhaustive embodiments are described with reference to
the following figures, wherein like reference numerals refer to like parts throughout the

various views unless otherwise specified.
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Many languages have complete character sets that contain tens of thousands of
characters. This would require a storage that would overwhelm the capacity of limited
devices. In accordance with the present invention, all characters that are necessary to
display a message can be provided by leveraging connectivity of a limited device to a PC
or server without requiring significant bandwidth or substantially reducing performance

of the limited device. The limited device stores portions of a font (typically ona
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On the connected device (110) an application (112) is configured to provide user
interaction, manage internal data, and provide other desired functionality (such as
managing email, calendars, contacts, e-books, map directions, and the like). For
example, an application can be provided that a user to check for email using this device.
Application 112 typically attempts to synchronize the email data, display a user interface

presenting data, and provide controls for manipulating the displayed data.

Application 112 typically causes text to be written out such that, for example, the

text of an email message provides calls into a lower level component (such as font
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information can be retrieved directly from dictionary 118 (or cache 120). Dictionary 118
and cache 120 can be stored in the same (or different) local memory devices in device
110.

When characters are requested (such as Asian characters) that are not pre-stored
in dictionary 118 or in cache 120 (e.g., as in a “cache miss”), font downloader 122 can be
notified. When font downloader 122 is notified that the character is not pre-stored, font

downloader 122 can issue a request to font uploader 154 in server 150. Font uploader
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Exemplary Operational Flow

FIGURE 2 illustrates an operational flow 200 for displaying characters,
according to one embodiment. Operational flow 200 may be performed in any suitable
computing environment. For example, operational flow 200 may be executed by an
application such as user application 224 (FIGURE 2) to define a form. Therefore, the

description of operational flow 200 may refer to at least one of the components of
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imted nunber_ of char.acters limted nunmber of,.
char ot WPk 308, 1 e QRS P CaTpE AR e SRS drop e in 2
tahabs e ahsde. The GHAMAGHEES be BadhB@infaoedrdantéi@ith @tpﬁédetermmed
menory_ further conprlses a cach(; that is g%nfl gur e

Fbepdisyi Thorave PRIRY £8Y begfletepingd Mgespagfet? Biy4ype ot 2pp ieatfon
ﬁhﬁfr@%r@ﬁ@tyﬁ'e%@aﬁ%ﬁx?%ﬁu@ﬁécp%r eimpé.ock 204,

informati on for displaying a nmissing character for

whi chAt hﬂﬁc:kr%ﬁi thomissipg chiiraqéraydisgayeti en Siealevict displaain not
i)‘/l?ﬁ% ﬁ;genw@h orglatlcr)nefcolejch\é %%sdsn{g cmlrgctgrex&ﬁs‘g{ ?ovJ gefs been received
@ﬁmmﬁddldnnhealbebﬂ deviee. synchr oni zati on of data between

the device and the server. Additionally, a selection
oflusantiva@peratiag Eovironment

FIGURE 3 illustrates a general computer environment 300, which can be used to
implement the techniques described herein. The computer environment 300 is only one
example of a computing environment and is not intended to suggest any limitation as to
the scope of use or functionality of the computer and network architectures. Neither
should the computer environment 300 be interpreted as having any dependency or
requirement relating to any one or combination of components illustrated in the example

computer environment 300.



be run (as well as an executing application) can cause
the request for information to display certain
woher7aaéxass. At bl ock 206, the received i nfor mCTs20061029344
the m ssing character is cached in a cache of the
device. The information can be cached in accordance
with &ompwe@@umnm@n 3eQinplades geasgral-prRose seIRULIHS e \ase in the
kv drﬂe%oﬁl?&%{é%?c&ﬁbt&é?%é G aﬁde but are not
pplcatl n runni ng, he type of atag
rlgejted $0,@ti¢ of WpregxeEaFsoEs Or PIOCeSHiDE KNif3(GY4, Sb/l?temmilesmm 806, and
aég%g@gg%%é taﬁat? 3@%%%9?3%9%%1? I%%lﬂ gﬁt@ @!uﬁiﬂl odegkor 304 to
clystemateproryBdcch now has been recei ved and cached on
the lgcal device. Illustrative er t|n Envir

nment
FI GUREYSem bug 448 rgprasents oge gRYF © SRYETALPES pifuctures,
aggudlfl\gh fRmMeA bR MEMBrytcBnttdIiY, @FeiihetANBud, B¢ Addkiatagd graphics

descri bed herein. The conputer enyi ronment. 300 i s_onl
O BAREPeestF oo BELESINEGIR ALA YasisHetbusdihifesturrsy BY Way of

| b ApEeGch Qrcﬁ%&ﬂl?e%tca@ﬁ%luhé VArfodd biRkbsaschiR atﬁéﬁp}&@:ﬂ 08nPbnent
use or functionality of the conputer and network

dinterroneasts(PEB. bumnctlwbmg R FopeesoreUninersl tSerial dus (1 Ba fpcure
%9 gﬁﬁgng&%[@fe%tr“ﬁE@@4hﬁé“P‘l&vﬁwb&’sependency or

[ . trng tO any one or combination of
c o PO ITfipater Bd)mlhy atkde a Varietyofexappbracaiabpuiedia. Such media

Ot S0 SRR SEcSIN] Eonenl 00 PSS i

%ﬂrﬁaﬁ%laﬁl@%aedﬁh&nmoﬁm@ﬂﬁnfoﬁ-r@ﬁmsmmm 302 can
i nclude, but are not limted to, one or nore

pr ocesSysiem nmmqyy deeivcludag computer reBlable siediadnthedprst of Vobile
g’ri({sstuglghsbﬂd o:l)’lpgccgsg %em%@“@&%é’l?r b RUR ndY-ShEfe memory, such

| nc udi ng oCessor stem menory
waeadswyc mcmdws{RelvB SﬂEpIrMFeRﬁM oﬁ@mnpmyw@utﬁystam;ﬁB@S) 314,

Zc[e?\é agxﬂn%_r%g St r%gtﬁr%e?% F ﬁel}’%l&gﬁ%g?ﬁ 1Bﬁ§%ﬁq%g%e§%?‘@ggﬁtywnhm

g@m@luer anx du@raa rihmmtqmmﬁ, is smfmﬂ ia RN 6ﬁ% soflasb RAM.CBRAM 310
us. t it

k5 St a P B BB Y e

bpieaty Speedledds gy ﬂ?&desqiﬂgamalm@on'ponent | nt er connect s

(PCl) bus (including PCl Express), a Universal Serjal
Bus ( GBm)putes 3&bmay @lscungluu@fw ErIENMOvshis/nopyreragyaplepyolatiienon-

| ydftatile &Jn{p%\/cyr rst%rag@ Hrdia. By way of example, FIGURE 3 illustrates hard disk

drive 316 for reading from and writing to a non-removable, non-volatile magnetic media

(not shown), magnetic disk drive 318 for reading from and writing to removable, non-
volatile magnetic disk 320 (e.g., a “floppy disk™), and optical disk drive 322 for reading
from and/or writing to a removable, non-volatile optical disk 324 such as a CD-ROM,
DVD-ROM, or other optical media. Hard disk drive 316, magnetic disk drive 318, and
optical disk drive 322 are each connected to system bus 308 by one or more data media
interfaces 325. Alternatively, hard disk drive 316, magnetic disk drive 318, and optical
disk drive 322 can be connected to the system bus 308 by one or more interfaces (not

shown).



Conputer 302 may include a variety of conputer

readabl e nedia. Such nedia can be any avail abl e nedi a
woOheat7/01e31accessi bl e by conputer 302 and i ncl udeeThiskiwe/029344

vol atile and non-vol atil e nedia, renovable and

non- renovable medi a., System nenory 306 i ncl udes

conputlie disledrives prd theigpiosipted pranguisr-isadible medieiprayide non-

R o BN SESS AR A ) B

Fpther data fqragmpWOZBééﬁh@ughﬁlpﬁﬁxmgle plutstrgtygfe bard @Bk@ﬁ)
%éova? %Hcr}ﬂsktm Q@%nﬁoxragfétor%‘? disgd4, gl ﬂop&é?:lated that other
tran ormati on between el enents W't hi

3gpes of emmpum regdatilevgedie awhich lsvpn stpre date grabis apcrcsmmbs a.zOmputer
f 81% gk n%%r{%t &W&ﬁe]s%r Bﬁl@} i ne’éfc %eat?e()ﬁeéj b ﬁ%ﬂé@:c%rds, CD-

program that are y acécessi
adModigital eereaiilé glﬂslcsr(a\’d?t)@d other dpylcep stotage,gamtpmuavicess 3@dories

[
SRR o PR DA AT S s gppree s
shmag (EEMDM), aid)/ thedilte, chn elxalnpltidizedtb GﬂnﬂEmBntl thd exatpkt es
16 for, reading fromand witing to a

CSWPP%%SV}%B'P@E?{S’ Y8 i | e magneti ¢ nedi a (not

shown)a,y BBEB& F 9ro%faﬁkm9&idlééeca§ 38sthRl o BRFIANG 36 Qﬁﬁgﬁ&i& disk
writing torermv non vol atile magnetic dis

(?@Ogoptw%l disk B&h FBPMﬂé'% and/opRAMOPHO; reludiae bk way of @iamﬁe

réraflf??'g}ts %g&g,g{ﬂle?gﬁf g ag?ﬁ%%ﬁﬁ]g(u%lﬁmggﬁég%@pé fvinclude font
[Mnaﬁm,@s d@ﬁcribcm@hovcbpoﬁh@anrom ina)dullela?s?d) mdsmomm\d@ta@ﬁe., Each

t C I
L e o
datedulasddd, and pmgnafrab&BzZ& somlepemblaatlonéhqreofhm}dmmlgkent all or

S e T O R T e T

ONne OIA W¥ef &n kAt EEh3Rags éﬂaithoﬁﬁﬁi@lﬁ)inta' B&n;@llt&kj od Fvia\ﬁﬁ@t AbHces
their assocjated conp uter-readable nedla erV|de non

VY#iagsiegbogtdosic4 gad 590%%@%@? 33e&datd BT r Qe Bp devices

dak Qn&%ﬁd’&ﬁltsgéc@ﬁoall Q8 ﬁ%@&'ﬁﬁc@cﬁ;ho&n f&y%dﬁegan‘ij@ﬁaa daflite
conput er ough the exanple illustrates a hard

cishi segialgorty scapRennd/onthg Hike.i Ehess i ofimoinpyidevicensss spymected to
g?&degs%g W34 31%4npu't/5utb§t 1@51%0%@@)%3& atdRhiplel l['besrystteﬂ’lﬁﬁ§ 308,

uter readabl e nedi a which can store data t
i it pey: baserinpctedy asher otigrtaceand by siruciisesnsughes p parallel port game

L& Elsg;é%w@ti c storage devices, flash
ﬁ%ﬂbrya cgvre% , I'gital versatile disks (DvD) or
ot her MitbCHIR o8 bEAE e off PN e ACE QS 21sBBEVORRSted to the system

bus 308 via an interface, such as video adapter 344. In addition to monitor 342, other

output peripheral devices can include components such as speakers (not shown) and

printer 346 which can be connected to computer 302 via I/O interfaces 340.

Computer 302 can operate in a networked environment using logical connections
to one or more remote computers, such as remote computing device 348. By way of
example, remote computing device 348 can be a PC, portable computer, a server, a

router, a network computer, a peer device or other common network node, and the like.



(RAM, read only nmenories (ROM, electrically erasable

progranmabl e read-only nenory (EEPROM), and the |ike,
woam7aiexecbe utilized to inplenent the exanpl ePCT/US2006/029344

computi ng system and environnment. Any nunber of

program nodul es can be stored on hard di sk 316,

et canpitisg k@, 348 i illesiated as k p@tahle crmputg that can dchide many

%ﬁl%} %fe eie%hﬂ qh&]ﬁatkﬁ es W@s)érlgéd RAETRSve 1%9:% ﬁﬂepﬁbzsySt em

I cati on prograns whi ch can
i Anktdrnamelﬁrmmnm‘em a@?eqas operatd @s&mrbmwabcd/@)vlromm ps well.

program nodul es ,33 and a 332. Eac

such &ﬁgwswﬁ@wg%%s?ﬁes&%fmw?%%@ F@O‘ﬁﬁﬁ%’%ﬁﬁ“gﬁw
e?ﬁ:fe@'ﬁ'é a BB} ar& de6rorl (IQQNP3R0AE b b&iferad 3de addathepr @k (WAN)

data 332 (or _ sone .conbi nation thereaf) tﬂ:ﬁ

ali2- Spe orng eRUrRENts B1TCORBIOBRIASHR Qf %Pntgﬁﬂﬁ%‘fv{‘{e

t Qnpflies hétvBiks Shtrdrels Cand i IBfdIneA USer can enter conmands
andinformation into conputer 302 via input devices

such aghdteiyplrareated 8va IaAnN natwodiing ¢nvgouieent,compaer 3@ ig. |

swge?c?ﬁ%gg?q%neﬁwk RPN at g Rt e iBler 30 e
piathlensented |ih & e nsth/prkﬁgranajroqmmnt copaen 8oL typaqatly arcludhe
VI CéS . alfe C

ik e _and ot

b LN SRl e 45t g ER iRy s o7 PAEGeRibyh 352
t M@&enﬁi?% , SOkl celbd intefabbredXidmas todBMputari302rean Heeonnected to
R e
bézb?)re(cidﬁa)that Méﬁlhisﬁ’ﬁtg@ g&;zv@ﬂ(t cﬁhﬁ&ﬁorﬁ)ﬂﬂﬁex@ﬁlpgs sijal thyt otiey ineens of
can al so e connecte o) e tem
i erablishipeeat leastane gammpnjeation lfgk ?%We%wm%ﬁwmg’ga ia{“f 3B g be

hib@id. 342, other output peripheral devices can

i ncl ude conponents such as speakers (not shown) and
pr i nt dn a3dvorited chvivametiesuch pnibet iustiatsd wdtisompwti@ERViporanent

I f
é@ I Qotﬁr%ral rggl(?u?erséﬁ%ete re'i%l%% ?o ﬁo?hg)ﬂtef ?&C ﬁﬁoér@én@ glhegeot?om%/ bee
8£torﬁﬁ) irea ﬂ‘eﬁﬂ&tmemyrﬁm?agf de,vuzeu By vy of exantpde, canmpelspphigation
evl] ce e
3W§gr851ﬁ §g€re§§%€1 égo eglrgg 8%n&o§3n%}n§ut§§ é;ﬂ%“ tF‘opgurgc?s\éé 819

I DlubteAtion, &ppl&iatdmfslor poofisend oﬁemmutaibhwrcgam rcompdrents such as
C nmon net wor

an i ke, t.|
PR e A (GGt By ehes doB5eCBre ALEREn o Pomized
Cﬂlﬁt s!u_Bleﬂégﬁlmmlchpoﬁéﬂts @ﬁldé ﬂ@aﬁéxﬁm $n differefitestdragee s
descri bedgrl;qerel nr Iat ]t%? q £
APIRRORERLS Ogﬁpu%fgn(%v{cg 5 @nd arg £x 8]5“8& é}/ at Ipast one data processor o
ngRchapwer ked environment as well.

Various modules and techniques may be described herein in the general context
of computer-executable instructions, such as program modules, executed by one or more
computers or other devices. Generally, program modules include routines, programs,
objects, components, data structures, etc. for performing particular tasks or implement
particular abstract data types. Typically, the functionality of the program modules may

be combined or distributed as desired in various embodiments.
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Logi cal connections between conputer 302 and renote
conputer 348 are depicted as a | ocal area network

wOb#d)018860 and a general w de area network (WARET252006/029344
Such networ ki ng environnents are conmonpl ace in

of fices, enterprise-w de conputer networks, intranets,
and t A8 implewertation ofighsse naglesisachieskniquss may Apstaesd 8ok ng
%Ml@am%mss s B 8f co%%tek ?ea@é'lb[bﬂﬁ&ﬁ@ dc&ﬂpt)dté}(%égdable edia
network 350 via network interface or 3 6%
icAbbecy v ailgblemegliathgq C%PWP%FW@Y@WWBWWEW way ofgrample, and
el Fobulel o R IRARK oMtk B Ber AEABEL AL and
VeeremyB&Eionsihedih” can be internal or external to

conmpuy can be. conpecte sten1bus 308

P O A Cmvig stoa gegie” SERGr SRlesras Soler ROt Sy
In@n-termdv@blaﬁﬁﬂ@qmgmem&mtany fRtholl bigtinalapd faiatonielof
Qonnectlonﬁ are exa Ies and that ot her neans of

ddpRPip pHch gs camiuier seadahle InstEHeHANS: dald StHIsturgsnRIog@am aedyles, or
QEEPYHL T Condfifer 3RFhgd AR daaRIRIBS, BFOL ﬁmﬂmtédrio RAML N@Mked
envi ronnent, such as that ill'ustrated with co

&E@?Rp% fiestt memory o5 ptigh memery dghealogye FPR QML fi@!@tvexﬁétﬂ? disks
B%théggtlca@ §toRABE, tn‘nag H@tlcksg%ét?c@fmaéﬁwc B, %fa@ﬁe@fé disR sRrage

rerm e nenolry stor age devi ce. By way exarrp e,

1og ptberanagpelid steregeoteviseso gr mﬂ%@efﬂl@@u\’décfmn Re wiade gtore the
?iﬁi\ﬁleﬁ %f&inaﬁ%ﬁffi%‘dtbg hoca8d by 950 foses of

ustration, applications or programs and ot her

ex e c utphBuiiéRigh aivdad apraknémsbodlits bora§utéﬂ"readaple Iir&trmﬁ@)ns, data
systen1are illuihrated hgreln as é %Wi .
SRy rogtam Roqhleso s GotE et mSINSISH oGy s camer
GNP O $rafispSit %cﬂn%sﬁﬁ Cbﬂuﬁnkatmsmdﬁa ed$of 1ﬁaﬁ@eratany
storage conponents of conputing device 302 an

gt %3?3v61§(tm? sthedrrm dpodyla %ﬁi g%té sigpgl Wa&swlgna{tﬁat has
CRERUAGE of IYPdhaRrisied bWt @F crangkdlif Slth laGidSer 8 Yo &Rode
descrlbed herein in the general context of

defmation inghedignahhpea P%{lmﬁ@g eeple enlpisomaugicatiengpedia

RRAEERire ENEGH LR DY wWRBE nQHvorlR: Bir&R WA 865heOionOhd¥8Hireless
devi ces. GEneralgy program nodul es i ncl ude routi nes,
t

redigrsnehsas appstio Y, digradome ethst wireless raqdiay (Gantirations of, any of
R ab RS r95lg8 gluﬁéf Jvft i HRsc fg%kéo utdr %Id%@ffltedla

particul a stract ata fypes. Typically, the
funct Rétbﬁ:hd:d hyas Okent thele pirogghain this shekEatitmyto “one embodiment,” “an

embodiment,” or “an example embodiment” meaning that a particular described feature,

structure, or characteristic is included in at least one embodiment of the present
invention. Thus, usage of such phrases may refer to more than just one embodiment.
Furthermore, the described features, structures, or characteristics may be combined in

any suitable manner in one or more embodiments.

One skilled in the relevant art may recognize, however, that the invention may be
practiced without one or more of the specific details, or with other methods, resources,
materials, etc. In other instances, well known structures, resources, or operations have

not been shown or described in detail merely to avoid obscuring aspects of the invention.
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be conbined or distributed as desired in various

enbodi nents. An i npl enentati on of these nodul es and
woegadTiigpaes may be stored on or transmtted acPOTAISIIND29344

form of conputer readable nedia. Conputer readable

medi a can be any avail abl e nedia that can be accessed

by a CBhifnaxempleBpbogipenss ardapniirationsfthersesent iRyantien aye been
mgme‘af anli BA0ARIS (B beuiRYstdod MRk s %veﬁt@umyﬁ&nmﬁieg ke
nd connhnlcatlons nmedi a. Conput er stora
npreise configraiibe end sheitr¢es desgribedabave, oV ations modifieations @E@ges,
ad JQH{ho‘I@Eﬁb\A@H {8 R0 Lada TR AR AR S be b8 Y in Bl
tora ornmati on sucC as conmp uter
r thalbh Eand d@alismﬂtheom@hodd andasysttema of the prssenp mgrtmdlsclosed

nﬁege'l‘ﬂﬁ &zéthouq dmartm?froﬂf&l? 5ca gPtlﬂ% gfaln%kl\)lg‘%&w gIEgRC]\/l

flash nenory or other nenory technol ogy,

digital versatile disks (DVD) or other optlca

storage, magnetic cassettes, nmagnetic tape, magnetic
di sk storage or other nagnetic storage devices, or any
ot her nmedi um whi ch can be used to store the desired

i nformati on and whi ch can be accessed by a conputer.

" Conmuni cati on nedi a" typically enbodi es conputer
readabl e instructions, data structures, program

nodul es, or other data in a nodul ated data signal,
such as carrier wave or other transport mechani sm
Conmruni cation nmedia al so includes any information
delivery nedia. The term "nodul ated data signal" neans
a signal that has one or nore of its characteristics
set or changed in such a nmanner as to encode
information in the signal. As a non-limting exanple
only, comruni cation nedia includes wired nedia such as
a wred network or direct-wired connection, and

wi rel ess nedi a such as acoustic, RF, infrared, and
other wireless nedia. Conbinations of any of the above
are also included within the scope of conputer
readabl e nedi a. Reference has been nade throughout
this specification to "one enbodi nent,"” "an

enbodi nent," or "an exanpl e enbodi nent" neaning that a
particul ar described feature, structure, or
characteristic is included in at |east one enbodi nent
of the present invention. Thus, usage of such phrases
may refer to nore than just one enbodi nent.

Furt hernore, the described features, structures, or
characteristics nmay be conbined in
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any suitable manner in one or nore enbodi nents. One

skilled in the relevant art may recogni ze, however,
woOhed7/01é8361 nventi on may be practiced w t hout ORETWIS2006/029344

nore of the specific details, or with other nethods,

resources, materials, etc. In other instances, well

knommC¥¥M§ctures, resources, or operations have not

been shown or described in detail nerely to avoid

Mimeisrclaigedispect s of the invention. Wil e exanpl e

enbodi nents and applications of the present invention

have been illustrated and described, it is to be

under bt oodA tévaputerHimplementad meihod r displayingicharabters theaethod

RLE &ﬁh,configuration and resources described above.

ari ous nodi fi cati ons, changes, and variations
appar ent tstoringagertiokiof b &ult inrm lodak memorynafya dewiceraugb thah

t he arrangenent .. aper at . j f e ds
and e EAErEp: PiaRARELnRed RBibef R RaR ont BERPRILCT
Wi t howhereliapiad firhitgl fumben dflckarstapis 1ab thah ¢heabtal mmdber of

I nvent,ion CLAH%SHWhat is clainmed is: 1. A
conputBrectehiPdbieffed et hod for di splayi ng characters,
t he met hodregsving frém AGervatdisplagdnfarngioh farnlispiaymgfaambsingn
a local nmemry of .a, devjce such that inf.ornmation for

i 5o ST oy R o 57 A i B S e ks Hot ben
accesgg@d; wherein the limted nunber of characters is
| ess than the total nupber, of .characters . in_.the f.ont;
recei vi ng $Fyns the geselyed disglyppfapma Pf’rﬁ?‘ihSHfé%ﬁevwe; and
di spl ayi ngdi@lmirsgﬁtha&iﬁiﬂgemam if Qeondbncs withihosaondd «ad
for displaying the m ssing character has not been

st or effeei¥ ﬁﬂﬁ@’?ﬁ@mW%Eeived di splay information in a
cache of the device; and displaying the m ssing

char agt er Tk RaET Sfapae 1WieRid thereceioseidfoamationds micstest in
di splay information. 5. The neéh&d.of &Iain11 wher ei n
{TEREORSE &8 DA IR ARih btwesndhedayieg apdithe se¥Fnse to a
synchroni zati on of data between the device and the
servep,. 3.Thhaeth®t dfethiafl whemimthd resbieedsinformhtdonr ie ceeivelin

information is r ceivegﬁin.r sponse to .a sq%e ti.on of
TOAE Lo Felketio B3 RS ARRCHER IS B SRR R PR 4Ry ce.
4, The method of claim 1 wherein the received information is received in

response to a request from a particular application executing on the device.

5. The method of claim 1 further comprising displaying a placeholder

character for the missing character until information for displaying the missing character

is received.

6. The method of claim 5 further comprising replacing the placeholder

character character without replacing other characters that are not placeholder characters.

7. The method of claim 1 wherein the received information is received in

response to a connection between the device and the server.
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4. The method of claim1 wherein the received
information is received in response to a request from

we 2pEroiexsl ar application executing on the devPCEUS206/029344
The method of claim 1 further conprising displaying a
pl acehol der, charagcter .fqQr the mssin har act.er until
P or flat 1 o FherBithaif &Sted et M Bef O i s ranie of
reeghy @dractrs isieeeive fooRhieh indribtidrbiof dEHNEA 6.0 Gk 6F MBsing
Qgpla0|ng thE pl acehol der character character wthout
r

plactess fgs Mot ReP Stk acters that are not pl acehol der

characters. 7. The nethod of claim 1l wherein the

recei ved i Tiieahéthdd efieldin 1rveeedin e fond comgaisendRrdcrrefor

C nnecfion bet ween the device and the server.8. The
$8BEDf claim 1 wherein information for displaying a

range of m ssing characters is received for which

i nf or nt i oA chiaputek-inplemyanted sydten forfige mahageinsst, thg system -
characters has not been stored. 9. The nethod of claim
LORREI %' n the font conprises characters for

i deogr aphsa fohfrendereraivg ik @hfiguril 1© Mendechagyistsaon didplaf;ont
managenent, the system co i sing: a.font renderer .
That s o cohor) iy ot S AL B AT St aHEMagos frragags
a | ocghariBr®68A dldatkd fsat:.configured to store information
for rendering characters of a selected font; a f

. ont
request nehigbiedigiananagerdbaifs Qutated 1§ dgletaingvhgther the local

whet heferfoREedn@GR lin ORIIROY fdt Q&R ikSa dhafaler®t thO&IdcRM font; and
rendering a character of the selected font; and a_font

downl oader2 forkdovndoaderithatds gaafigured forin resRqssn e degergination by
det er 'ﬁlerféﬁt'rilfﬂlgg}‘nah@g%r fahhe IRAYESHorFBORASE cotnﬂlgf fob Pdering a

| ocal nenor oes not contain for Trendering i
char aghkassctespf thy seledsdsfonte dowyrdend fragpmprrera dnd eayss i@ bsstogedrin

and c e 6cal ﬁeﬁ&y%ﬁ@fgﬁgmhﬁbntfgﬁehﬁgiﬁé tHTR IR Med clg?he selected font.

information for “rendering the character of the
selected font. 11. The %ysten1of cl.aim 10 further
conpr & ngThe Sy§RR of plish {0 furher cOMPEYRS # e abent hat is configured
'ttﬁ zrfsfrﬁ’& theltOft dbRRfoadte Wo?@ﬂjc%ﬁ ah@stgtf@\fﬂ]{h@ fstaPREnSY We 1 N
or

. ocal nmenory the information rendering the
dhfgrraatioa forgenderieg We clasaciay of haselegted fenfgp rrsponsg to

synchronization of data between the device and the server.

12.  The system of claim 10 further comprising an application that instructs

the font renderer to display a character of the selected font.

13.  The system of claim 10 wherein the local memory comprises a cache that
is configured to store downloaded information for displaying characters of the selected
font, and to maintain the information in the cache in accordance with a predetermined

cache policy.

14.  The system of claim 10 wherein the local memory contains information
for displaying character in the selected font, wherein the information is not sufficient to

display every character of the selected font.
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synchroni zati on of data between the device and the

server. 12. The systemof claim 10 further conprising
wano@Epmpéiteat i on that instructs the font render BCTUS2006/029344

display a character of the selected font. 13. The

2 e t Al eGP eted 9 dJu D HaRa. Crisie

Mﬁﬁ@&ﬂﬁtlon for dlsplaylng characters of the selected
font, and to maintain the information in the cache in

accordance W th a.predete n che olic The
syst e&aof ‘%?Oa’?%te{ﬂg%@?lge Syt“ﬁ%‘%o@% egfxé%en siems
tonipetsingt i on for displaying character in the sel ected
font, wherein the i.nfo lon . is.not.suffi.ci.ent,.t

i ol ay vy etk SRRl Batbriderti it hyipe any
SyStaﬁ@ﬂ%w@bmﬁﬂwiBthﬁm&Hmmﬁhe sel ected font conprises
Chi nese char acfers. ggu%er- nF enﬁqhﬁg %stem
For Tont MEMRGCHEREVIE RS UGG HGUHIPT SPRGEH TEARED Por
St Or i 1aglicSiel Sharivhdr AF thy sélddted foRtPWAGETh Tt reQ@bY i REdS viL a
dlsplaylng any. requested character of a selected font;

meansCoPBECisdielicsiafYy a request for information reqU|red

to di spl aynaang RAUSIS R thdREREt infBimatibRtosht esiineded ddice.
wherein the request is nmade via a connected device;

and ans t request ed i nf rnatlon

the c nne&%@dY%£%P€g qféﬁ%? @ﬂ%ﬂ%?*mﬁl |$Wq¥9nmng0f

gz&tﬁ B&QEerﬁﬁ@&fﬂn&dtélﬂddVgaﬁﬁi the Eysﬁ:fyig Wﬁﬁl@m thé S@ckrbnigaion causes
et ween t he connecte evice and t

Faquest (o dHPmFtion FedBieddy g’é%'éy ? Eqliested cFagpdip ncff g]?erﬁﬁm@f’%ﬁ font to
hERHad ed to display a requested character of the

selected font to be made. 18. The system of claim 17

wher ej n data synchragni.zed the synchr ation
mean si %o n‘rﬁﬁeﬂfge"é ﬁ%‘ﬁ?lm g heﬁ%&g Jag §¥HC ’fonhZF‘gp%ﬁ“
Mhﬁmhaaﬁdmen@ﬁb esiRdes @il conpri ses Japanese
characters

19.  The system of claim 16 wherein the selected font comprises Japanese

characters.
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