WD 2006/ 010242 PCT/ CA2005/ 000648 NMETHOD AND APPARATUS FOR SYNCHRONI ZI NG
CONTACT DATA STORES RELATED APPLI CATI ONS [ 0001] The present application
claims priority fromUS provisional application serial nunber 60/592,132
filed July 30, 2004. FIELD OF THE APPLI CATI ON [ 0002] The present

appl i cati owolmwed/@o24et h a net hod and apparatus for syncheUEAZNFHPISBNt act
data stores and, in particular, deals with the synchroni zation of address
books on a PéfeRaOUND [ 0003] A
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is desirable th%ggg& book in each node be the sane, and changes
made in o ’cﬁhm%gl ‘21%21 to the other. [0005] Further difficulties occur

when synchroni zi ng one of the address books with an external address book.
The nul ti phek@ROURBS books on the nobile device then also need to be

synchroni @ﬁ&\xﬂﬁ%lghgﬁelgmeglmﬁg %\t’% an G r%%ﬂ@%rob@@@ der MiPadRERISNt

applicati St o er.en awi ngs in
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book is typically stored in a database underlymg the application.

[0004] A difficulty, however, occurs when two address books exist on one hand-held device.
This could ocbur, for example, in situations in which a mobile device has the functionality of
a daté device added to it. In this case, whén in the mobile device mode, a first address book
may be accessible but when In the data device mode, a second address book may be
accessible. It is desirable that the address book in each mode be the same, and changes

made in one be propagated to the other.

[0605] Further difficuities occur when synchronizing one of the address books with an
external address book. The multiple address bocks on the mobile device then also need to

be synchronized. -

BRIEF DESCRIPTICN OF THE DRAWINGS
[0006] The present apphcatlon will be better understood with reference to the drawmgs in

which:
FIGURE 1 is a schematic diagram Hlustrating the various components and the flow of

data according fo-the method and apparatus herein;



vari ous conponents and the flow of data according to the nethod and
apparatus herein; FIGJRE 3 is a schematic diagramillustrating a further
alternative enbodinent in which a host database is synchronized with an
external database; and FIGURE 4 is a bl ock diagram of a host nobile station
in wrel eswocomvmeszati on with a communi cati on net worRCHEAEAEPE_Nce wi th
at | east one of the preferred enbodi ments. DETAILED DESCRI PTION. OF THE
DRAW NGS [0007 The present application d apparatus for
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receives notification of this change in the host database and notifies the
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a copy of- h|t uses to update its own data, and thereby
synchroni ze wth the host dat abase. [0010] In one configuration, the data
devi ce capolgwendntausevinakes 4 erngelnttizeimsterdtiiass baok, skefas adé'p@x@mdwgzi’éd with the

host dat a%?é}a%?%%&M%h.sﬁd?ﬁm%dn%n%awmam dathied. 11helsfat@mac¢arneat ive

enbodi nen base can f the
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[ 0012] Théﬁ‘@h"P@Z"ﬂngB? ‘PBtrdétaﬁ?%\?f’ &vice for synchronl zi ng
contact data stores conpri.sing: a host, said host having: a database for

storing C Adb &Gt thd BLPhbSiiesMbdAres®BIRGh the client side, this change in contact
information is propagated through the state machine to the host database. The host
database will then send a notification through the state machine to the client da‘ta manager
on the client side. The client data manager then can then request a copy of the record,
which it uses to update its own data, and thereby synchronize with the host database.

[0010] in one configuration, the data device can have its own client database that is kept

synchronized with the host database through the client data manager.

{061 1] In alternative embodiments, the client database can become the master database If
the client database is synchronized with an external database. Such synchronization can
occur, for example, when the mobile device is connected to a personal computer and can
update its address book using an address book on the personal computer.



application conmunicating with said database, said contact application
bei ng capable of altering said contact records; a client, said client
having: a client contact application, said client contact application being
capable of altering said contact records; and a client data manager
comuni catwogoosiodz4sai d client contact application forPCIGRPEGIWHNt act
records; a state nmachine for comuni cating between sai d cI ient and said
host; a client listen r to. deter Jmde at said
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for sai catdbaesrand seidplienidats MangeeRare BRChrezad i % 'St ered cont act
I nformation to said client data nanager; and | f sal d cont act information

s al tere@ﬁ@%%%@ﬁgg&%%g%ﬁ@g@fl : ch:%ﬁlhh@ébn@ﬂhff)ﬁ‘r\dﬂﬂw gai d first

dat abase ormat 1 on; i p {‘ég &% nsa| d state
machi ne thendisididayios Bavino@difsh datalegg & At Mencost pER SRR Yer ed cont act
i nf or mat | QimUnREeHyireBy Rith Sl fitst S4taltase, rEsebind@oriact erplieatin ansra e d al ter ed

contact | “f%g,[emfﬁb' Btod &@@r%é?i%%@% . B@hBcib i i€ aRlact sahcﬂffrﬁr mation from

said firs{ |en ata NF lﬂ? Jt% eicel §5ence|s now
made to FeoBigREpplicatiunsenslingslipred sct BIGEMAAN 1o7aF RLEt=Ry ooV per f orm ng
native fuggd éieemaaiic rathicant saidaiecidngntan infdreativogrotiiag paiheientdrtaper f or mi ng
non- native fun tsé g glﬁarigl c'antg{l%fcﬁmgﬁﬂﬁ‘ r@?éﬂm fkhﬁcllaﬁaétaw&@ﬁh reduést el | ul ar

t el ephone™@ evi ce ver, this is
not meant Sﬂld)a*!ereﬁhcpnt?%@f%f&%?ﬁ@ 5 f?’f‘?’érdﬂpég'ga]tlere‘j |°t(':na rﬁ%%rilonatn vari ous hosts
and cl i engienivtd Madagerpp sfsein torttart infoosaios islaﬁerediatlswdt‘sﬁ@"aﬁ?“tact [ 0015] Host 10

'Ogﬁ't ggtes a%;fﬂ%)at 59&5«11@@@&&&@&' oA wiH §£|d afer@tongdiamainpkenangirorsat i on.

t tab
Managenensaisstaie dachipgip e %‘n‘i’%%ﬂg'%g'i% ’E?ﬁécay\e ()Ifg'?d é’he@‘a%n ogeagﬁl lled in

the art. ®formation; receiving at said state machine a request for said altered contact snformatlon
and forwarding said altered contact information from said first database to said client data

manager.

[0014] Reference is now made fo FIGURE 1. The present application includes a host for
performing native functions and a client residing on the host machine for performing non-
native functions. in one embochment the host system is a cellular telephone system and the
| client is a data device client. However, thls is not meant to limit the scope of the present
application and various hosts and clients would be apparent to those skilled in the ari.

[0015] Host 10 inciudes a contact application 12 such as an address book application.
Contact application 12 communicates directly with a host Database Management System
(DBMS) 14. DBMS’ 14 are weli-known to those skilled in the art.
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WO 2006/ 010242 PCT/ CA2005/ 000648 [0016] Host DBMS 14 communicates with a
host database 16 which stores contact records. [0017] dient 30 includes a
client contact application 32 that comunicates with client data manager
34. I n one enbodi ment of the present application, client data manager 34

al so conmwoizemoeR4ani th a client database 36 to store RGHGARIOPYAS f or
client contact application 32. [0018] As will be described in nore detail
bel ow, in order for host contact application 12 to be synchronized with
client contact application 32, the present system and nmethod includes a
state magduiteicHasODBIGE 1€ comrumicates Witha hase iairhase 1HWIGTRTSRGOMEFSFIOMSt i ons. State
machine 40 includes a listener 42 to check when changes have been made to

| 1 ; h h
s e acom e Gkt

nmachi ne I|s used to send
noti fi camnenager ahdndag @rﬂbﬂém@é “‘PW@SE@I?PB!@?"%@?W"E%W BRI Bt 8% nsure they

are sync '&B@Qh&é‘éies il QMnt Easpiaec36 18 ppld infatniation Becliew ceitaceappiwtiond® r ecor ds
from host database 16 using a processor application Iayer interface (PAL)
41. In one enbodi nent of the present system and nﬁfv‘ interface for

host dat 40HSEALGIl b dessihee iyorid daiaitheew ordshiohbashey cﬁﬁ’ﬁli?at' ﬁ@géage passi ng
of handl gg .y, ,ﬂ;h%maémm&m conpl dppiakiicns2| thy presay sistemoni rethod inckitires e

t t d furth
2L S0 R A AT e Rk oo o ol cat i on 12,

A ver si onnahfdedat!%‘a%‘l te ghqols WhepehRRASS H%‘ﬁ’ hsAn %’a?ertﬁﬁ'éeﬁﬁcfof‘ f aﬁ%‘m S" persi st ed
and ref | egtpd aiiflerdh seBicheRMhacthanges|havelisen mageto hppticpitact eprliegten #at a manager

34. [0020]  The lg ke ﬁéyd daﬁﬁ!i h&iﬂ%itl% dndYist bEMELIIRE catRVApiRAtigisset  Of

applicati e MePdns Aces elete, nodify and retrieve records from
dat abase %ureﬁh?véﬁfsd@@?“ﬁ?dso i ncl ude other functions that would be known
to those skilled in the art including accessing the nunber of records and

Lo CUr T oo PR AnfiEa(1357 R5fs oniad A2k A BoRuRass 18ysigem and et hod

t her ef or

cont act i as two
addr ess UUM@SOF\QPR'*PP“PFH@V%'M%%WF‘M%H T"&l?g’%g&gm O&ﬁé Bom t %}g&ﬂ#
i nf or mat i gfa.mddedhiha thebriacsiothostidetabaas 16ds asyrrbmseUP aaﬁdnﬂﬁﬂf@&feééhr%ﬂ t her ef or e

2|e§g ;[/\g ul %8%%% ;?a%&né: &' h%FHILZse e ]LrQQe,%gdr aﬁplfoéﬂéh Ta%r sirioRRaiaed datidader om t he host

appl i cat i ibigragtions pioingtingigm e Clleﬂﬁ c':‘?"‘@&ﬁpa"cgtson%ﬁ ag&@@?&? IStén%%gr ﬁanldééozg cgn'{/%ct
2006/ 01024246 TAENR0 A6 6D 66 Bontact application 12. A version of database 16 is

maintzined on a transaction basis, persisted and reflected in olient contact application 32

within client data manager 34.

[0020] The processor application layer further provides a set of application interfaces to add,
delete, modify and retrieve records from database 16. Interfaces also include other
functions that would be known to those skilled in the art including accessing the number of

records and the current version of database 16.

[0021] The present system and method therefore provide a device with two contact
applications such as two address books, with the same central database as a reposntory for
information. Both address books can be accessed and updated and therefore need fo

remain synchronized.

[0022] A typical fransaction from the host side would occur as follows. A user alters a
contact record using contact application 12. By altering, this could be the addition, deletion,

4



or nodification of a record. Once the contact record has been altered,
contact application 12 nodifies the contact record in database 16 using
host DBMS 14. [0023] Host DBMS 14 further notifies listener 44 of state
machi ne 40 that the contact record has been altered, including sending a
uni que i dewoizfic®io2éor the record. Listener 44 communiREGEE@HPRIEG at
machine (SM 40 which notifies client data manager 34 that a record has

changed. Pg@g‘%}%ﬁ%}% a rtico%a%nce Fa Eénl{ﬁ%preéﬁ&] Hﬁ‘ss:i]eﬁn Llfegm &dn&&%ﬁlfcalﬂ% 12 copy of

the alte st ener tered record using the
st at e nmatridifies e contaghieedrd fedaipbaged 6 Uﬁ'FQ %QSEBBMﬁéﬁ'rd t hrough host DBMS 14 and
host database 16. This altered record is then passed back through |istener

44 and | ' 23@&%% égcl\)ll%ol4%r{hgmouﬂe@‘éiﬁﬁmmgfatéﬂa%@ 46 thlal thé Sontaedered. Any

subsequer; this conEIPa g %1 i on % will reflect the
al tered rhasbeen aligred ingjuding SW%I@WHW’%'BE'T“ rigrdhedpior it L eci ate, i nst ead
of passi rlﬁmﬂqunieétbé‘mmtemrrmsngmmdmmm@%tdahmruﬂgerﬂrmt emorsass t he

?Int te[]gdaﬁ,g\clor d n@%'nfﬂangger% !h%ﬁ Peauéétsrfw lishénéﬁlzc.‘a'cb@,fﬁf the@Mdrad MENager 34

% dcon Stae g cg c&\ ets%ed i ent

cont ac i tugh client data
tact apgid. ctaater@ 2ypauesisithe aiprpd Fae Hieleg P Laging 4% WP el i ent dat

nmanager 3gereli rtbRMRGUghhostDBMS 4rand hosu datdt@ise 8. hassalipBi/Bcad isthed ul timatel y

host X Gocig ; 884189 whereltisst ener 44 t hat
host datpfﬁ?ae]d%ailé}‘m[’{” I%teﬂ&"tﬂ aad Ieﬁrﬁ%@leﬁﬂdaﬁfﬂé Qér e litli

This notifi sed to state
machi ne 4gdage /@WSé'i’ﬁeq“ﬁﬂ‘é?%e??é‘ﬁQ&é‘?°°§'zPy@8ﬂa F RRAiC [8" ?m‘ﬁmf i e%ﬁ't%o reflect the
content s gfreb@sbrddat abase 16. [0026] An altered record is first passed to
host dat abase 16 rather than being stored in client data manager 34

imediately in order to ensure that the unpique.iden r r.the record is
the sane BPRAASERNS ﬂ‘é‘eﬁl"lt'é?ﬂ“%ﬁﬂ’pf?&‘?fe gﬁ%J;Of%f%{nﬁﬁ%&dc%kﬁéngé& Wis the record

a uni que nhdstPBMS fid esu)d iestehdipassine atfemdmecoidovhichsowd bewiiitep dirgetly 1§ Ck*ﬂnt ent data
manager 3 £ APAeIeRBMees that when a new address or contact record is
created t ataﬂj%l ue |'3entlﬁf|er for the record is the same in database 16
and client data manager 34. [0027] In order to ensure validity and state
machi ne tmazdglmglarly,uf ai contpet éxf aterat bighe dignt centact appiicaiipm 3% g atewef &iterdpe

synchronog%F F'ﬂ%l@ﬂ%l%ﬁ?da@m% @f%!ﬂﬁi%ﬁémebﬁaté mhetidea0ao figst DBIAS abase access,
U U

a mutex ( e rovide ism A
shared natbfimaigiey dﬁtﬁg‘? egﬁ SB%\'H%? ovi e¥‘{lﬁa&3&t ?Stslétnglihtfgﬁﬁ ggégl ng
nmechani smyatévase @6 Basrbedn st 6 his pefifitatinn is @assad fostate mgchinedp| -B\‘Ré‘ lent 5 \\p
2006/ 01026&3 ﬁlgéggﬁgp%/ﬂ%%@ﬁ%dlﬁed to reflect the contents of host database 16.

[0026] An altered record is first passed to host database 16 rather than being stored in client
data manager 34 immediately in order to ensure that the unique identifier for the record is
the same on both the client and host sides. Database 18 assigns the record a unique
identifier, and this information is passed back to client data manager 34. The above ensures
that when a new address or contact record is created the unique identifier for the record is
the same in database 16 and client data manager 34.

[0027] ‘In order to ensuré validity énd state machiné {racking, itis preférable that ai}
database functions be synchronous. In the case of an asynchronous interface for database
access, a mutex (mutual exchange) can provide the synchronization mechanism. A shared
memory area (not shown) can provide the data/status passing mechanism.

A preferred synchronization scenario is as follows:



A. Contact application 32 calls a database application programinterface
(API') in the context of the virtual machine (VM task. B. The APl sends a
nessage to the OS task. C. The OS task perforns a "get" on a shared nutex
wi thout a waiting nechanism |. If the nutex is not available, the OS task
sends an ewpapisweesage to the VM task via the shared BEEH20PBHENI sm D.
The OS task prepares a nessage and sends it to host DBMS 14. E. The VM task
performs a "get"op the _share Ko B edapnid - | f the
mitex times dut a 0'3?9?8?’)“8%‘88s%l%fﬁﬁggéﬁ&??%ﬁ}aﬁéﬁct({Aargpl i cation

32. F. The OS t askecedeit oiise vifual madips §00 ¥¥om t he host DBMS 14 and copi es
it into the ghar epe ARERHE Bh@Bagelo thel0S t@8. t ask returns the nutex. H The

VM t ask unbl ocks apd r p tiardd th@Bt witeMAediingPp! | cation 32.
[0028] As wi T be%g%%’%gécskg e°c’f%€§ dF bita pfarkd hAS! R0 art, the above is one

exanpl e of synchm§aianEm on when information is being received fromthe
host dat abasej 16. iTeamizbos kbtrgailabié, teedS hgesendnan ¢roamesssgoiede VM 1 ecei ved

ensures synchronous c DR | i nl{l:ﬁﬁd{’ﬁﬁébh S&Rt act application 32 and host
dat abase 16 and t hus gnsur'etggéﬂtag‘{ae nachicj;ea(isr.ﬁlgkisr}% MS[,|(11029] The .processor
appl i cation | Byer ThePBrRsk prapgiesa 8€ss0gaisadsd PAPEPPYE™ A handl e i s

creat ed usi ngeman THeYNItak pertirers haget of v shange mutey abd blerka Wil IRPUYr ee

functions. The h ' B dr@Pcdds ieuinb@lotisp estidot gpplicatidns and t he
dat abase command @%ﬁﬁgkﬁ%%ost ' DBMS 14. The handle is destroyed at the

term nation of each cab# and all allocated nenor freed. [0030] If the
fields in databaserhd®saask relicivbethe resparisa fiom HedestitBMS 14and cepiisd MBnager 34,

one skilled in the abt.qWddonAhed eci ate that- mappi ng can occur between |ike
fields. Further, at apase 1 %ngqﬁl i ent data manager 34 can be expanded to
i ncl ude fiel d&-t haheQdaskieYma e I*hot the other. [0031] In order to

ensure synchr eni zathieoM tagombbtiaand eumsdomdaiio clignbeqneast arslcadep 3% | | check the

version in host database 16. |If the version in host database 16 nmatches the
version known b

y client contact, applicati . ihg will be done

2t the ‘st @PFEldevibe PRI e ke e ?%E*%%’ﬁ@%%&*ﬁ@?‘%bg%t  the

versi ons gacaiizatimtvinen infdrination issingarseveisin hahpd Aatgesg tp. The blocking :
of messages until a response is received ensures synchronous communication between

contact application 32 and host database 16 and thus ensures state machine tracking.

t0029} The processor application tayer further inciudes a database interface. A handle is
created using man machine interface (MMI) memory allocate and free functions. The ‘
handles is formatted using field specific calls and the database command sent to the host
DBMS 14. The handle is destroyed at the termination of each call and all allocated memory

freed.

[0030] If the fields in database 16 are different than those in client data manager 34, one
skilled in the art will appreciate that mapping can occur between like fields. Further,
database 16 and client data manager 34 can be expanded to include fields that gre in qne

but not the other.

[0031] In order to ensure synchronization upon start-up, contact application 32 will check the
version in host database 186. If the version in host database 16 maiches the version known
by client contact application 32, no updating will be done at the start-up of client contact
application 32. Otherwisg, if the versions do not match, client contact appiication 32 will
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6 WD 2006/ 010242 PCT/ CA2005/ 000648 renove all persistent address records
fromclient data nanager 34 and client data nanager 34 will be updated with
the records that are currently in host database 16. [0032] Simlarly, in an
error situation in which, for exanple, state nachine 40 tinmes-out or is
unabl e to woaew®zinf or mati on, a synchroni zati on err orPGTEsA286006¢%d and
therefore client data nanager 34 is cleared and new data records are
updat ed from dat abas 6. [0033] Vari faj / |4 21 t he above
e L o j’;'%%‘%%‘]a Wheh-the host
adds a cefiilbs updated mith thiresagh thebare atentigp et SaBA° 1% |istener 44 receives
the event fromthe database host database manager 14 and increnents the
version _of database 16. Listener .44 | i Yo &d, including
a | ong uﬁﬂoa%}esa’l'i“@gﬁfq "ﬂerlprSl{&%tgﬁ&evgfﬁlofﬁp%%}ﬁ?ﬁgé?% Fs?ggne iﬁéﬁe Sjbfﬁ%g ner 42 makes
a cal | t onabtido ploeess infimation awypshionizgtiqnpgropas g™ 6‘?%‘@%?? °r§|§l§?r1? ag?i on 32 and
updat es {RadlRbais ¥BkS: At nefdizGadtiaaate URasted florfi dasahask Ment [ 0035] Wen the
user adds an contact record fromclient contact application 32, the client
contact application 32 calls the host to aqdd hr_ge contact record to host

dat abase [W33] Vaious scepsriagr{stizing theaboieree JsPPeP RE%%or rect 1 ong uni que
identifier, which is copied into the contact record and it is then added
to the cli Egt t(ajaﬁég owggﬁgst Listener 44 will trap the add contact record
event fr e 16, update the version, send the new version
to the listener 44 as an update version event. Delete Contact Record from
Host [003&134}/%&1 thb Rodi adls adehtedt escoa tirowghaontact epieadion 12 tiglener 444 r ecei ves t he

event an i ncremen i } i eatlingvemnd | on
uni que id%cr?f"re?{thveghﬁP"%/@fgg%ﬁgélé%g&tf’%%?ag%lgl%h 2?14&@&% 3 es a delgete

42. Listener. 42
cal | to rosoasimse b Cigencads prowds e ‘Fqni?ﬁﬁ’??ﬁ’éj'E‘F'i”@?ﬂah%?'lrf"ﬁ@t’deg@kﬁfi cation 32
and updatgg La8n GliRlendar Sidiher £Bhsies aGalnd add thiReantactireterd ntEt diert 7 WO

2006/ 010242 PCT/ CA2005/ 00064 \hen the user deletes an contact
record frcﬁﬂﬁa?tr?‘@p“é’?tl‘agg?a?cﬁu@g%‘%%‘%tggtgg%rfo"adt application deletes the contact

record and calls the host to delete the contact record from host database
16. Li st eQgcdhthciMdebrdirbmlibdie del ete contact record event from host

dat abase . update the
[0035] When the user adds an contact record from client contact application 32, the client
contact application 32 calls the host to add the contact record fo host database 16. Host
database 16 retums with the correct long unique identifier, which is copied into the contact
record and it is then added to the client data manager. Listener 44 wil! trap the add contact
record event from the host database 16, update the version, send the new version to the

listener 44 as an update version event,

Delete Contact Record from Host

[0036] When the host deletes a contact record listener 44 receives the event and
increments the version. it provides the contact record long unique identifier and version to_
listener 42. Listener 42 makes a delete call to remove the contact record from the client

contact application 32 and updates the client version.

Delete Contact Record from Client

L, A A A



version, sends the new version to the listener 42 as an update version
event. Modify Contact Record from Host [0038] Wen the host nodifies a
contact record listener 44 receives the event and increnents the version.
Li stener 44 provide the contact record and version to |listener 42.

Li st ener AFOneieed2#2 nodi fy call to update the contact BEEOS0HH | ent

contact application 32 and updat es the client version. Mdi Contact Record
fromdient [0039

Wien t he use m t he
client tE@’*?:]IWB‘?FtJ‘%‘(ﬁ‘?f %eéeltes a&ﬁﬁ" ﬁmlgr{mgéhmﬁmé sléh(é Oer{t%gﬁ{ gcggl&fecord and
cal | s t haelaesthe tontanbaidry andeslizibahest to del?@tih%lcqnﬁd 'ﬁ‘f?é‘if'%'f“’éb%ﬁ%@ai% Li st ener
42 Wil 4g E},ténl%mfmﬁi&d‘pxhé?déi&ea&mam@@wb@meﬂam Hostemahassti6datisteéee 16, updat e
t he version and QN ot 2 as an update
ver si on V%‘@'htse"‘%tﬂ%{*r'iewdﬁrs'o['%ﬁ%ﬁe&fa & %%amﬁ?éééc‘fe@g%ﬁ. gatl on 32 at start-up
makes a call to get the version of host dat abase 16. |f the version nunber

mat ches . { NQinMEdntdcPRedid floRedet | ent no action is taken. If there is a
ni smat ch e client contact application 32 perforns a restore action.
Restore [00411 dient contact application 32 on a restore deletes all

contact ressl Whebjhebes matites areataetirenortfisEpeidf srpevesdhgeveptanf ook s host
dat abase ;8. fldrsiond Listdmel meidé tigeedontabi redofticand wergion terfisiguer 42dent i fi er s

f host dat ‘16, . dat ab
123 Og]ndOdefée?‘F 7611 5%85? {"gd'}ﬁll g b%‘aﬁe{fﬁ@%&ht&?%@rﬁbJn&ﬁ%rﬁhsﬁé@fﬁaﬁl&%z at abase

_ a nmanager with | ong unique

i denti f i end updBjesdire GenNBragO6/ 010242 PCT/ C42005/ 000645 [0042] Listener 44
receives a synch start nessage from host 10. Listener 44 disables event
generatiqn éo Iisg ner n a synch conpl ete nmessage i s received host
10 initi ont e dég%CM¥ﬁnber and sends an update version event to the
|istener 42. This will trigger a restore action. [0043] In one enbodinent,

t he above[ob@ WHeh @sREBS@sbdmias & dvatabt recordtaepte nient iTtheieticpriatt is a  data

devi 3530'%@%@% 18 e o115t AL oHIPIE o Bk @thoct) B Qurh e sy nehr oni zed

t
[0044] Reticst datapess - H@iﬁﬁ%%l‘é‘"frép ﬁh?gﬁf"i’ué“taéé‘?°°@|eé{?’ltﬁ?)“ n Qﬁé}g?aggf PS;n Fi gure

1 will beigigsshte the version and send the new version to the listener 42 as an update version

event.

Start-up

{0040} Client contact application 32 at start-up makes a call to get the version of host
database 16. I the version number matches the version of the client no action is taken. If
there is a mismatch the client contact application 32 performs a restore action.

Restore

[0041] Client contact application 32 on a restore deletes all contact record objects and
associated ordered lists. It locks host database 16 and calls a function to get all the long
unique identifiers from host database 16. it queries each contact record from host database
16 and adds them to its client data manager 34 with long unique identifiers.

Synch



in Figure 2 when the objects referred to are simlar. Figure 2 illustrates
an alternative enbodinent in which synchronization is required between the
persi stent objects database 36 and an external database: As will be
appreci ated by one skilled in the art, the nobile device can comunicate
with an exyeromiddat abase 210 using vari ous neans, i nalamtargosacocser i al
connection, short range wirel ess conmuni cation or wireless radi o frequency
conmuni cati ons, anong others.. [0045] 1f,a us n h ' in the

per si steEﬂMHBjiS&E‘?‘s“dS‘i%%géynﬁ%Lt? Mp ag?ﬁﬁ%bl%sﬁﬁoz\é}%tetn\%\f {%ﬁseax éé?‘%hf dat abase
210, per girtio otipes 43 dahalasb c86pisie assage isseceypthasht iRalikes s dat abase

W th respegh, ﬁd?nﬂ%Peﬁ? HRiARARGatd Rorsidd dvertio Haliskhase. Jhisival tiggef #r abl y adapt ed

to synchronize w external database 210, wherein host database 16 may
not be. FPXECh a preferred enbodi ment, switching client database 36 to
beconme the master database can be acconplished with a software marker such

as a vari - : 8 is ifelkehefteVIREMBSIS idphicild. ae elientisand i f
O o Lo IO orld bribaifent Ho b is ifpleerte

to trye then .cli.ent t s the naster
dat abase 921 48Vi¢e %?Ptf'ﬁ'i‘%“f%v%lﬁ“@ﬁl?g%‘f%e c&gﬁégrgrﬁéﬁé)%@ﬁ}@% 29&&3 I ent dat abase
36 and wnesk indiidesfunciimtalilyaseh Scmed aphpiwgeePPet-i ent dat a manager 34 notifies
| i stener 42 of the change. Listener 42 communicates with the state machine
40 and listener. 44, which then t r e new
record f AYMALRefERRCEIRRY 'ﬁ%dr‘?é‘bg'?“f?? %ﬁgﬂgar{ 'ﬁl?n%{_enerr%ﬁ ﬂ%ﬁgﬁgp&f}sgﬂd state
machi ne 40Figiielsviey thelvbierts rianicd tp a5¢ simias. Fienra Bdewtesan agRetiyhi | e devi ce
Ogcurs E%g%'iﬁleﬁt iMi&%%a&@aﬁ&ﬁMuié@WémtmiM aljerssiaiebases de?]cri bﬁd
above. I n one enbodi pen i [ zUrs through a
wi r el ess {Enhan ger dat@‘?ﬁs%r‘gsg h %%%&?%@#%ﬁ%{%@%@g que%rrﬁbﬁgmgg&dat a network
with a peiesicnedn commpuitase wittReyexisrg| datahasy3 19 9B Y64 4BeFD 8685/ 000648
conput er JoRigLiieSioR Bhexiaffd\iltelcdatarimaaaidhbr tribeledsiradiv frefquenepbi | e station
wants to synchroni ze, Thq Server can further store a copy of external
dat abase.°°f:’60'ﬂ‘8?t‘°ﬂfélag‘?%%% 's now nade to Figure 3. Figure 3 shows a
further alternative enbodinment in which host database 16 continues to be
the mast eposbpirabasevaArer dofeciexiths padisters phictis datbase 36dn bé synalibrizedd. | n one

|

exanpl e, {g. external s g{ U 7 SRR dafin SN neSdsAo VichRE thefnitisiron or by .
short rany #Wé(‘%ﬁ%ﬁ%@ﬁ 1695{&111 Ry [)ée, rgr ef er agém 3ll ow tQ(gr%t dat abase 16
to rennidatabhse withgesvectimoahipiabase 16. CGherd daiglage G I95REHE: ween ext er nal
dat abase ZiGroRWithestmadMabdsd 200; etiersin hastldetbasg 18 ynax hetdAI zati on t o ext er nal
dat abase 210. .

[0046] In a preferred embodiment, switching client database 36 to become the master

database can be accomplished with a software marker such as a variable. This variable is

called WIRELESS SYNCH herein, and if WIRELESS SYNCH is set to true then dlient

database 36 becomes the master database. Based on this, client data manager 34 monitors

client database 36 and when client database 36 is changed, client data manager 34 notifies

listener 42 of the change. Listener 42 communicaies with the state machine 40 and listener

44, which then through host DBMS 14 requests the new record from client data manager 34

using listeners 42 and 44 and state machine 40. Thus synchroni_zation of the c;atabases on

fhe mr;)bile device ocours to client database 36 rather than to host database 16 as described

above,

[0047] In one embodiment, external synchronization ocours through a wireless network. An
external server communicates through a data network with a personal computer. Personal



[0049] At the sane time, listener 44 notes the change in database 16 and
through state machine 40 and listener 42 tells the client database 36 that
it needs to update itself, as described in detail above. Cdient database
36 can then send request to host database 16 for updated records and
synchr oni ze@ownas1d2éxst dat abase 16 in this way. [0050] PHCANENEher ef or e
provides an alternative in which synchronization to an'external database

210 can occur WiR.& epfgrnalt&%b%el ﬁmto \ﬂﬁégm&llg%ﬁbﬁ W wraster, as

il ustraP%P'ﬁter‘i'"dI"—ldesan 6 as the master, as
il ust rasxe'dhmmizq:l'r@aﬁ@‘@ca'[@UBGIF‘OW%? Tegiena cates with the nobile
device through a wirel ess network, as descri bed | n nore detail below wth

regard tg%{aﬁgﬁ&?éels%% gc??ipuéé/%“%%u%% %ﬂEQWéﬂaﬂesﬂaﬂvdat abase such as an

addr ess ron wth t‘ﬂg dat ab‘ﬁ%ﬁ 0o ¢ nae)& 18, per sonal

conput er emiodieen Hg’é"c@é‘ﬁﬂﬁétagﬁtmf’?rﬁ'ﬁﬁ'eﬁﬁ% pIMpEed ?St?r? Fequestt ng

synchr OnlsmhsloﬁiEatlo.h 13 afdviedr Inembeskinmien if sxtetha synehohiedian isalphoipamiiediest coul d

come from or tﬁ%ﬁ%@ﬁé \rg%%f;n@éns & be Jré?éra@é&fﬂ%\ﬁhosl{ gasaes168 dat abase
c

210 have ange ference. S i 4. Figure 4
is a bl odﬁﬂfw @gﬂ@ﬁﬁeﬂ@éﬁ?aﬁ Iplhissage WWHB'PF%'Oggﬁwe%hex%gﬁgdaténbg%?‘gl ess

CONMMUNI Cahl PBst DIBMS 12 ocmmgmmmmatsyrmhronleatmtd@@ﬁ@hdqtﬂbas%@or dance with a
preferred enbodi nents. The host nobile station 1502 is preferably a

two-way wireless conmunication device havin t nd data
communi cd048hAt teegpals time, fstRoer 44gtes ez gg ! Kfaéﬁ% o) ﬁiaa%t gﬁgtat%bl lity to
COMUNI Cahhie tharatiisenerda s the ciensdatabesas3bdhat itiheeds iy ‘é?dﬁ@t'tse'f[ﬁpendl ng on the

exact f ungLl 80ah bk R0y Il dakélRe B98I tthEreqadsttohos adisize nagor be 1 ef er r ed
to as a data nessagl d\%y Vi ce, %v%\gza%,ﬂ%qgﬁ[) ?vvlreless e- mail device,
a cellul &Wd@tﬂ@ﬁﬂ%@ RRrogige WHHPSKIRPRS Capabif¥ti es, a wirel ess |nter net
appl i ance, or a data conmuni cation device, as exanples. 10 WD 2006/ 010242

PCT/ CAZOO@M 807 Hdhovd {RQé%}e Me@ ah B0 in Whith Lydctsbradationto 2b@2erna enabl ed f or

t t b t 1506,
ol udl ngpaete S0 eegEya Pl m s Lol & & (SRR, SRR Doy o e

associ at eflgmezpotiertiost detabhsects s the rrsterngp dustigiadifiayey-  enbedded or
internal, a receiver antenna 1512 and a transmtter antéenna 1514, | ocal

|1 at 1516, tal signal
o e A L

of comuniesadbiedinsyore Hetailjziow il regerdde Eiggﬁ* HWheape L@B’Mﬂ?ﬁ*ﬁ%f"ﬁ?ﬂ?@os ystem
1506 wi | | 4he  denrRdSat addrR@8 bédken %mmm Statioh 0dith tha @ateloask 2ithonthé ch t he devi ce

's int endgersc}ngl cgﬁugtﬁtgrt, g messOaE;e EXATRLS oI5 mBRB slafonbdiebirg 1502
synchronization. In other embodiments the synchronization request could come from the
personal computer, when, for example, records in database 210 have been changed.

[0652] Reference is now made to Figure 4. Figure 4 is a block diagram 1560 of a host
mobile station 1502 in wireless communication with a communication network 1504 in
accordance with a preferred embodiments. The host mobile station 1502 is preferably a
two-way wireless communication device having at least voice and data communication
capabilities, and preferably also has the capabmty to communicate with other computer
systems on the Internet. Depending on the exact functionality provided, the host mobile
station 1502 may be referred to as a data messaging device, a two-way pager, a wireless e~
mail device, a cellular telephone with data messaging capabilities, a wireless Internet

appliance, or a data communication device, as examples.
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may include the communication subsystem 1506 designed to operate within the
Mobi t exT" nobil e communi cation system the DataTACTM nobil e conmuni cati on
system GCeneral Packet Radio Service ("GPRS") network, Universal Mobile
Tel econmuni cati ons System ("UMIS') network, Enhanced Data for d obal

Syst em f orwbthistoge2€ nmruni cati ons ("GSM') Evol uti on ( "HEDEAZPOSHSGHOr k or
Code Division Milti pI e Access ("CDMA") network. [0054] Network access

r equi rerrlct'(?cﬁg,](%\r;gI 2138 rid ﬁ%st%gﬁq%&aggefbrm%ymﬁmeﬁ,caa&t Wik 1504 For

exanpl e nmobil e station 1502
is regi mceme@iemﬁomwﬂ@%iwnﬁvﬁ%%m 6$Psn'é‘f'\%&5’?9kb°?[‘§fﬁ°eﬂ'§f?@ an ?n que

i denti fi Q@hénﬁlﬁbrﬁyfﬁﬂﬁwen&sa@sbb[afeedomohhmteamhasmnta drewost, piefealy | n UMTS and

GPRS net wor. C}%stF Q‘gwg,xgﬁ{e NEWasds access i s
associ at ee&"b\?ﬁqeﬂormtgmsls%ﬁ %? or user rﬁ e e N 1502. A

e b el B ced opiscassiamPade sioh b ARt Hesessy TDRE o
("SIM) oc@hgl AdwiPbifpartat tOpesadkiledin tre fGRRS-ometunseations, drpadicRenovabl e User

Lo ARG e R oo oM

F l¥l {é{] 00 w t hout a
val i d S| MeR@rn whickithg fevige is '§tead9®%eﬂﬁr§/°fﬂeﬁ?p BT adile SRIIR92 | ocal or
non- net Wandy 1ﬁdlmmlc6mﬁmmﬁatﬁmamsym1soaslemw tmeta@gmhlﬂjher'%@hﬁf’%d functions

(if an S i tohtloh nd\Gahdrabl e. However,
{ he ho>s/% ur?c]aﬂon sﬁﬁ%Qﬁgﬁéﬁaﬁﬁ hidGile ddRYnuBichHoh sl r

W%HeTt o carr. t%Hs ﬁg% ot her
funct i onquChQi&a@‘P ﬁw%hﬁﬂﬁ%a?ﬁ"%fhs“““@(?@ Phe %%"WH. work 1504. A
SIMRUM (rmﬂm”f @@k, BRncevhDatinfor Sioba Bfsteyn fos iobils Coawwp@tloas CERMRRUI M card, is

normal | y voll ;J)r?(rEd(,%"ﬂl ﬁ/EJlQor%C?Q& DiviRloR MURbIE Acdcae Sk Rbkdvbear d can  be

I nserted €] ected i skette or a Personal Conputer Menory Card

I nternational Association (" Th can have

appr oxi e84} '\@H‘I’%"‘cﬁcc‘??éFﬁ?f'&/a(r"eﬁ%c\i‘/vql]%?()d’a%drﬁ?/er\gm %86% tﬁg %"8@%&1522 and

ot her i nfmmat—'dzr@narﬂﬁe?m tbeibbbites andiaia TAG T@&'ﬂqf@nf e hesh mokilgistatien 1892 5 | at ed

i nf or gat i Ql teleggﬁtﬂe cmﬁﬂnléﬁlgﬁhéhﬁgk REGAWRINY a UFGheSEdnBfidatioh mimbact i vat i on. 4 ang
procedures Rave “been. co may send an
recei ve cesfReiFirLHtgmh @S@ﬁgiagorb\}réf)“fﬁgnf%%%éy (grggﬁt}h‘h %é}?&éB%A15O4 Si gnal s
recei ved hawirke hovever vaworacceseisassodizted witha sulecriger opysep ofdle e 242

PCT/ CAZOO;{]QQ%@%& 1592, W@R@%‘idb@é‘stéﬁh Wefdford Qdirea meubsofihet idedintrhaduleecei ver
C

1508, whi orm su ecei ver
anpl i fi cat Pl wf$%$ﬂ@ﬁ%9p%%%“ gﬁggr stlwgﬁ éIr@lal ARl o0 ﬁgﬁt@eﬂé@g ection and
the |ike, (RO inotdarto epsxatp be seyesCRMA SRHOHS- |4‘|thF1i’9@L5‘?eg"°3t moeFEY"t 0  digital

("AID") COQERSEIRIPB: i iRcEAWRES b QBIdEHIMRUN Cat i & asmmmwa‘sncam more conpl ex

mobile station, local or non-network communication functions, as well as legally required

functions (if any) such as “911” emergency calling, may still be available. However, the host

mobile station 1502 will be unable to carry out any other functions involving communications

over the communication network 1504. A SIM/RUIM intgrface 1520, which Is configured to

accept a SIM/RUIM card, is normally similar to a card-slot into which the SIM/RUIM card can

be inseried and ejected like a diskette or a Personal Computer Memory Card International

Association (“PCMCIA”) card. The SIM/RUIM card can have approximately 64K of memory

and hold many key configuration 1522, and other information 1524 such as identification,

and subscriber related information.

[0055] When reguired network registration or activation procedures have been completed,
the host mobile station 1502 may send and receive communication signals over the
communication network 1504. Signals received by the receiver antenna 1512 from the

11



comuni cation functions such as denodul ati on and decodi ng to be perforned
in the DSP 1518. In a simlar manner, signals to be transmtted are
processed, including nmodul ation and encoding for exanple, by the DSP 1518
and input to the transmtter 1510 for digital to analog ("D A")conversion
frequency wp 2ewnuessi on, filtering, anplification and RGTAAIMSH8ESEH over

t he communi cation network 1504 via the transmt antenna 1514. The DSP, 1518,

in addition to processing receive and. tr on signals 1526
and 1528 comynuqaiRetyol 1504 aigiiRpat to Gl B8 Thlon FRTTAREAZAGOT ©] 902 8

For exanmpdmort reeeigaiundionysl siged anplificstinmingbensy fQYH MRS he recei ver
1508 and{ *e.ﬁe.fsélaaaamdttﬁg L A {6 clofhdaindh Ui in Elgaverdokrcid t€ hir ough

automati € or | 0056] Th
conmuni cd@itﬂbhAPe)t%‘feks‘%S Yﬁr?m?fﬁé?cew%%‘rﬁ%! écugw ée'la\;s\rnelg&ﬁ é’? I [e sys% emse

(not  showsymurfetiorsiuatipisesuct dmaleoodviation eed desedingdp {8 PRI BgPSEomuni cat e
wi th bot '}§193n in §§5Fﬂ%rmah§(§ s?@fé&%e&mﬂsrﬁlﬁahﬁbe floteandd, myledsmmodutamomer to

accommodat e various clients L i 7] The host
mobi | e s@gd ?flﬁ’ﬁd'ﬂ%feﬁe"ﬁ?‘@?ebryé?ﬁ%é Ll %{ﬁ to%ﬁécffég%&g%gggﬁrd %Qé JNhI ch

cont r ol s ahdley EMaNeinvergipre fraquensy t@fcom\'lef@'oﬁ cf%t?r’nﬁtﬂi'i‘ﬂ"ﬁpag‘f’bﬁ"f’g S U iyl
Communi ¢ %%r?tﬂe dol 'hl'célfaﬁ netwbm @ boiliid e Bdnshm@ astenraiatb . ke DEFI 4648, domuni cat i ons,
rou

f
e LSt oy S PUTAr o Bl S5 S0Py o ocssor

1536, a dérsaietvyr 2bB B8)smitten chmirola 4 6300d A8 For QempRsthe %%’E@Pp'é?a%i liary
| nput/ OUtcEﬁlgnuﬁ!l:ét@ snﬁﬁéib%'&beé&wéﬁtﬁs ardl iseranamittpoist 0 By adapivelyboar d 1546, a

speaker rcoeif;'lfféfi‘7°ﬂ$*ba“g°3"\f‘ cgal%é%gml a&safph%s WM!e@ﬁFth@ﬂ@P gsHesyst em 1552, and

any ot he ens, which is generally designat ed as
1554. Sonme of the subsystens shown I n

comuni c d0056h Thexpoenatyichtion eetwerkd S04rmey fudher g‘i"ﬂg?mcg%b‘%‘bﬁuﬂ] & ¥ "Sor ovi de
' 1 esi dentpotQho/)- R kkanld, theebimmnsicatibiobatinirly 1503 aray combYyiEtew), bodiath as t he

keyboard 1546 £18t0 §6BMPIGate TAR¥uBemSRith f or bot h
comuni ca‘f|Ei59{'s?8¥sgatmac?%fa§\}r?§lt%!%¥ssy%é§§ﬁg as enter| ng a text nessage for

t ransmi ssiagouseewice Eve@®nmuni cati on network, and devi ce-resident functions
such as a calculator or task list. [0058] QOperating system software used by
the mcr bmﬁﬁ&ﬂcﬁst bR siaBorptse? prefedbly isfudesaimicrpprpcesse B34 MBIRD st ore such as

the f'aSh "E%{D@X }Jr ééanCcl?th%%st'an‘Bﬁ%ﬂ;oh@soa comehufiBtyn facohy, (" ROM') or

simlar not shown Those skill I
appr eci at gcluc}mat le?ﬁé’a%ﬁé ‘éﬁ“ferfﬁmwg% BiRps- 815&¢€ g %go\}!?pmre%mfapr&%a}t%%ns or

parts t hegpefsteniEaps benet it poaEsEdnA saeeaimtg@gtgmmgm d@@p,sw%m 000648
such as flash memory 1536, a dispiay 1638, random access memory {"RAM") 1540, auxmary

inputfoutput (1/O) subsystems 1542, a serial port 1544, a keyboard 1548, a speaker 1548, a
microphone 1650, other communications subsystem 1552, and any other compatible device
subsystems, which is generally designated as 1554, Some of the subsystems shown in
Figure 4 perform communication-related functions, whereas other subsystems may provide
“resident” or on-device functions. Notably, some subsystems, such as the keyboard 1546
and the display 1538, for example, may be used for both communication-related functions,
such as entering a text message for transmission over a communication network, and

device-resident functions such as a calculator or task list.

.[0058] Operating system software used by the microprocessor 1634 is preferably stored in a
persistent store such as the flash memory 1538, which may instead be a read-only memory
(“ROM") or similar storage element (not shown). Those skilled in the art will appreciate that

the operating system, specific device applications, or parts thereof, may be temporarily
' 12



| oaded into a volatile nmenory such as the RAM 1540. Recei ved conmuni cati on
signals may also be stored in the RAM 1540. [0059] As shown in Figure 4,
the flash nenory 1536 can be segregated into different areas for both
conput er prograns 1556 and program data storage such as device state 1658,
an addr essohawlict®60, personal information manager ("HRIIMIA20088848 and ot her
programs 1564. These different storage types indicate that each program

can allocate a portion of the f|a ata storage
requi r emondes] ‘"tcrﬁémﬁ‘i'%‘?ﬁb‘?%%ﬁ§6We%2‘y4mi§m&g°§5§“3$m%wn CEQ% S§n%|¥o\@fd ting system
functi ongso p¢ @bred mltheRAANMANOes execution of software appl I cations on the

host nobile station 1502. A predeterm ned set of applications that control
basi ¢ OPfilo ggsll ,ggﬁowﬁ i ‘#kd&ﬂal meaarasrl Réfidry tebaanbelsegigated DENIteRintattason
on or

appl i cat exa st nobile
station isboth PRy PP nﬁmﬁa %gtﬁ’ﬁdﬁ’ graﬁpéateyﬁ %éb% Qééetgg%f&%qu%l ?@at ion may be
a Pl M apptidresstiod 6Buinersgnal intomadsion F‘IQQE'Q%( RIMy 1§62 @ncpfper PFP&F?&%& hta itens

rel ating Th&etd%rédﬁﬁéragbftyﬁebmdiaasthanaaan beg@iradah efvcats @ Posiotdf teeglastbut  not

limted to, r.eve nt and t ask
|Items NEREmeH Wrg?é °BW8"°%W°d torg r}%@ﬂre%gﬁt%reyg%v{gé mé:?ﬁ;%g:rlﬁablse on theshost

mobi | e staddiiicorio iss@Rrating fysemn Ifllﬂp%ﬂ"& Pf%f?f@'hﬁf@b@? exscyiion F&ns. Such PIM
appl i cat 'aBﬂ[céM&Hé &h 6 ﬁ&s@ﬁqa@ie)étah@w-ﬁsot h& p@bétbritingd et of applicationsdhatecei ve dat a

t oghedi nent, th
:DI E/Irrglat :W‘E@h‘%"‘%%&@@gﬁﬁéﬁs@\n ati e ragé’g%rce Lﬂg@%gaﬁéﬁpbggtﬁg‘gg ?‘It ggn via tﬁe

conmmuni ¢ @karopie, ndtneonaly %Oﬁlaﬂeﬂpt‘ H‘ethﬁﬂ bl staiigp 1302 F%W%W
cor r esponglirkesqdaiwird dfpitatiorshaech FON apgisation aevird the atlifityeo hgenizasdput er syst em

']A_‘gglzt It ﬁp%ﬁé? | e Isoragtmg?c%'thtgbs%?oiqﬁe hclspt%jtﬁg stQ{HnQSbf'ﬁjcﬁﬁ§tbutrﬁébl |l e station

n net he, %L{ @?‘tr%( 1&/% subsyst em
1543, t hdimited ioa¢-mpibcelenpgueyents (VA me’éﬁq?ﬁj’ﬁi"tf‘%?ﬂ ?{5“% BEVEteTh 185 any
ot her COW%%&%%&?%:@@w&lﬂ)ﬁejﬁbﬂmﬂﬁm hostrmabbikestativn 11503 te dackiiatet he user in the
RAM 1540 pr. sd¥aMaDilitf @isexecut i on by
Osbqr%@e gE gfda%s%. SB&%IM%}DBE&O}% wohl@ @fe(éb@tha ilitf Blse

the mecr

0 | I ation
i ncreasesantiln@efvelﬁﬁ@it@'ﬂﬁa}“ﬁfﬂ‘?Cﬁmmt"i‘i@""ﬂ'b%?“"ﬂ%ﬁqq ?'gei)%[?f‘é%% 9”1%8 éﬁd may
provi de e(ﬁé‘ﬂmt%s@ﬁé/deﬁmleﬁalmﬁtbgraied,,sanbmﬁﬂ aeitupdaied; grdfited functi ons, or

bot h. For, exanpl e, SEEHTENE QRTHENGAOAR AB) kAl iABS oy @sbne el cct roni c

comer ce ns an er such fi nagbé@% E{l] P gcésngansls%%ebe perfor med
using t heetwgt@l’&mﬂﬂalteé with 8 hpgh FomPLES 5YSteh BT FRLS "ETifTuns cat | on ‘node, a
recei ved |sida @htomst&sobae $tatioh 160235moph the compunicplipgaetehitehdeni | | be
D 0 oS e bl 1 STRTHUR 16 b SorBHRAMBIE ISR Ratlond o)t 1852 o
T opr O o e A oL Bl A55R567 b R 561 ved S gnal
f or out puanytogher compatlble device subsystem {554 and be Installed by the Us

or preferably a non-volatile store (not shown) for execution by the microprocessor 1534.

Such flexibility in application instailation increases the functionality of the host mobile station

1502 and may provide enhanced on-device functions, communication-related funct:ons of

both. For example, secure communication applications may enable electronic commerce

functions and other such financia! transactions to be performed using the host mobile station

1502.

[0060] In a data communication mode, a received signal such as a text message or web
page download will be processed by the communication subsystem 1506 and input to the
microprocessor 1534, which preferably further processes the received signal for output to
the display 1538, or altematively to the auxiliary /O subsystemns 1542. The user of the host
mobile station 1502 may also compose data items such as e-mail messages for example,
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the display 1538, or alternatively to the auxiliary I/O subsystens 1542.
The user of the host nobile station 1502 may al so conpose data itens such
as e-nmail nessages for exanple, 13 WD 2006/010242 PCT/ CA2005/ 000648 usi ng
t he keyboard 1546, which is preferably a conpl ete al phanuneric keyboard or
t el ephone-wopachemad, in conjunction with the di spl ayPClE3g0@AMHossi bl y
with the auxiliary 110 subsystems 1542. Such conposed items may then be

t tted th : h
Supayst el BERopbi 15 AL E8LHEN RshpBl skt &, SOMTIN Ba L on

at1 ons ah?tl F@ratlon of the
host ~ nobitdlepheneatypeoisyrEsioR G%U"C“@" with e display 2338 apg) Bgssipl BEMYBY signal s
woul d pr @b%ns@bﬁmbesawspm colrpodell dernpmakiben Bsidismited ovsi haal s f or
transm ssion geﬁBn n&@orﬁ%ﬁ%rﬁgﬁq #comRfeiniZhtioh QRA046m 45080. Al ternative voice

or audi §°T1g" SUCIT as a voi ce message recording subsystem may
al so be |nplenented on the host nobile station 0 ugh voi ce or
audi o si GeRENT DrIvpioe anﬁnunﬁ?’é’lnéP&%F'&Opﬁ@emﬁﬂﬂfeﬂ?étdméﬁﬁ?fiﬁtopl firough the
speaker L, ekdapt tahit el redeivadbSghalvanouls lpsxderildy bammib@empeﬂ}ﬁet@“&ﬁ“q ndi cati on

of the ident 'f ,Q,Ic?ﬁss@ﬁkvbm@ge é@Eﬂaiéd bl e ndé&é&foh&{ssﬂf Aﬁérﬁéﬁb@@nc@@“ or ot her

voi ce calf® ?‘3 ormati on_for al port 1544,
such as Bufip#PSPsyEEME. LT "("C%EBSSPQGFEOE’P %‘8’3"5 8Egh%r mal |y be
| npl ementi@giemsntéd greths beshinoldie glatianl 1582 slbpeghtvoice Pmﬂb)f)lgyfﬂémﬁ@ésc nobi | e

t at f . 5y " t
ihﬁm,h;’ nma{)?ef fa%é@?pg%ﬁ&ﬂr%F@%ﬁdu@ﬁ‘th\é"sbéhkér 1638 heSaishes HEmaamaweer (no

n_optional dev The seri al
port 1544'%t9l riovisls 8 indicefoa °i1t§%}de’ft 5?345'19 &ncdé:gaﬁ &%&gﬁg%ﬂ ext er nal
devi ce Orotisep bibiveda reial inforrtatiorforaxemploul d ext end the capabilities of the
host nobile station 1502 by providing for information or software

downl OadZ[t 6&& hps Eerﬁ%tth&ﬁ £.ith 129 Bnid& 9 seidnBis ¢UeB), infRiguigh waultvi 1 el ess

conmuni ¢ net wor An al tern 5Pl e be used
to | oad aﬁ?"@?ﬂ@rb?ﬂﬁi?f??”@wa%‘?ﬁogal d%é"aq(?s\}&%ﬂeteﬁ ﬁAﬁﬁéﬁhwﬁP Ff)fe%c%a% and t hus
rel i abl e \ineh dynarsdnizetiononith eeibére HeskiopcAmP RN ABYNEMALREAFFER bt Se

conmmuni CaetH ngﬂonag.i 'k cGRPERER] Wééeﬂél%oﬁmmmﬁrmaﬂéﬁéusauxﬁet as a short- range
communi cat | 0ns su

ste I ch may provide
f or conn’ﬂfﬁflef,e&ﬁsdwc’@"t%étﬁm?l ‘"?18 %r m)at)e ?ptebhst a angwg%%%nt di ff er ent
syst ens oasapdlalvtieseﬁhe hashincitile sletiat 1602 byrrseuddingden nfgmisionr SYV&F® devi ces. For
exanpl e, 10%%%051%8611%’:&% | 502 SthePHBG YRl GH ﬂ:ﬁ&éhsmmummﬂtlmde an infrared

commun 22%5& bleg e i SERAREDe Sl ol A AEUORRS 1
syst ens awtto thewiewesthrough a dlrect and thus rehable and trusted connectlon to there y enab

secure device communication. Other communications subsystems 1852, such as a short-

range communications subsystem, is a further optional component which may provide for

communication between the host mobile station 1502 and different systems or devices,

which need not necessarily be similar devices. For example, the other communications

subsystem 1552 may include an infrared device and associated circuits and components or

a Bluetooth™ communication module fo provide for communication with similarly enabled

systems and devices.

[0063] A mobile communications device, such as a cellular telephone, is typically formed of
software, firmware, and hardware adapted to provide communications services over a
" compatible wireless communications network. This process of forming the relationship
between the mobile communications device and the service is known in the art as
provisioning. Typically, a network operator provisions the mobile communications. device via
a subscription to a service contract. Thus, once the mobile communications device has been
14



[ 0063] A nobile comrunications device, such as a cellular tel ephone, is
typically formed of software, firmware, and hardware adapted to provide
comuni cations services over a conpatible wreless conmunications network.
This process of formng the relationship between the nobile comunications
devi ce andwohesmenrsi ce is known in the art as provi siRSHIGGLOSMNsEEal |y, a
net wor k operator provisions the nobile comunications device via a
subscription to a service contract hus, .onc conmuni cat i ons
devi ce ha®vigarsy. @ﬂ“?EP@U%@P@@6?2?“$ﬁ%§%%§38%fgﬁ%&%EagnégglS|oned the user
of the nmeliistibet Anawtitaatiidetasictherkisueh asEHM, (@RS @Pkﬂf‘r‘éda’f"ﬁs giierdhigbscri ber .

In a voi g e@ggnq‘gﬁgfkgﬁkwﬁéﬁlsmm S lvoithd, da@@hﬁpemay/taarl ous other third
generatl A netwo

S suc e ervi ces may
be avai PyalpRle f%“??ﬂ%?@é“@é?ﬁﬁ'ﬁﬂ%é °F ongdg\c}? ‘ct’:emce\ég'lﬁ ﬁ VOl ggﬁgsggarn\?}l ces include
voi ce calshisigndsudh dBABvices ihclude terngt browsing, pwals and¥¥8de | nt er net br owsi ng,
emai |, and MMS. [00641 Although many services nmay be avail able on a given

networ k, 1oyl AITH&Qg‘iﬁnﬁﬂQér%ééQﬁ‘dy%e avdiiable 582 R hetwari oniythbsesubemiserslevi ces t hat

Pﬁ\éren b$ﬁﬁ@°h¥%ﬂ§é{'§2§'ﬂmﬁﬁ§?t‘%ﬂﬁ éig\éce?s%a\f h%:%%eX.H #r[w:m%@d Lo@plb& &%lé@@ﬂfﬁf it from

hﬁ s%sg%‘?l ber and the
net wor k Geebletobene@irontenh Jmis imjtgion §l§‘b§@?‘i’ﬂ§8rl°b'ﬁ‘§§f°ﬂe‘§ gs [sting
S er vice hgg tIrQQ{éﬁvoFkQ;peB&V @n dne ﬁanda!he sEgeddemaypdesitesi exstingi spiseihag a servi ce,

l.e. a downﬁg %39\;%169,5?? g&géa%e oF gesi re%ﬂ .BQSsém&‘é %%rdoﬂﬁ@fadéa@ntﬁ@oﬂﬁgrf er a new

ser vice, ¥ Decri annot E fromthem One
known solhahil the opqatpmmwﬂdéﬁ%[r@ neysewice. B’élHHaVélﬁ’ﬁ‘fﬁﬁff?’:' BRI R,  such as a
Uni ver 53'%1?&& Fréh RS dneUﬁﬁm)so!uﬁﬂh it toeprovinieizh eutod band cowaicatisnsdieki ce, and

323 PLg Vi sélg ;nogg Eu{rér%}? gerE\PBu&cf n’:}tlnl tﬁ@ﬁ%%%@mﬁ’lﬂﬁl&tc&ﬁﬁe@“@@'ah@er%@ﬁmlnl cations

cation link usi 3?‘661 vpa?lhsour,ga conput er,
thus re- pihe)wbscrtbﬂltn@adh@”?ﬁﬁﬂ?‘ﬁ@"toé@m?m?ﬁ%{?’f“&'@t'?fé & VeTRT €80l uti on may
be an una&gge&,ﬁmh,ﬁcaﬁm Ik LEIRY 4 gersvaiitompeter, tlubsarivisoning g mokiée oper at or as

t here a ni'f r device, b
error, If e@g} A In\%? ce. lﬁ?g:.sélﬁgg;rlm rnrtapﬁe Qial:(%pfégimﬂtloﬁ%tbdﬂﬂﬁe Vi y

BS‘A tg_l { ioRET Vi ci ng.
Furtherm@ﬁcnbmasidﬁ‘@lqnﬁrﬁ’@m%elﬁ@wg&% it e "@WB P'ber who does
not have @eq,ﬁ;gso'@errg,oreae.%@ras@mlormmmmteload ldodvemaerequitscsenigind- t he host nobil e

station 1502 is a host n Hho DSt el adoa
conmuni ca?‘l’ ROt i OUt[? rRéV(}lé @Q%%ﬁ%}ogﬁé/éu%cnbé} 1 “be p?sow si oned

direct|y fow reronalsempuar. Heqvenbesapse (g %?‘Bﬂb"igfé‘?“ P 8%'8@ syIlh
above- desgdrhh@fibafidia Aehideait fosty dateenmimdnicatiens lclielnt,lﬂ’\ﬁldaiﬁlcv@méﬂ“c%ﬁf@f erred

embodi ment.s tand ar & vikhed M@gFglethrld fast mbihie sesaPeopf the present
appl i cat i SFM KPS Sp
{0065} The above-described embodiments are meant to be illustrative of preferred
embodiments and are not intended to limit the scope of the present application. Also,
various modifications, which would be readily apparent to one skilled in the art, are intended
to be within the scope of the present application. The only limitations to the scope of the

present application are set forth in the following claims.
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various nodifications, which would be readily apparent to one skilled in
the art, are intended to be within the scope of the present .application.
The only limtations to the scope of the present application are set forth
inthe followng clains. 15 Caim The clains defining the invention are
as foll o@ssimsk. A nobil e device for synchronizing contact data stores
conprising: a host database for storing host records, said host database
including a host programming Interface allow ng nodification of said host
records; . a host n . | 1Qkx: havi ng access to said host progranmm ng
i nt erfac@,‘eg%{ﬁgd%ﬁ%{é?Eh%gﬁﬁ?'ggﬁ%{f%gﬁ"%gﬁi on incl udis g a host user interface
for recédi VWWCE%FY"P*HB‘EH"}QQﬂﬂ\ﬁﬁgﬁtﬁsgﬁs&oﬂ%ﬂsﬁ cont act -appl i cation

nodi fi es  saishdinmitabaatiabasiag et moordn said st daigbeerfPddi9fy i nt erf ace based on
said host UGl kOMhminfinlhE ol AdtBRRISf sadrosistardsng  cl [ ent records,
said client dat nage 1 ncl udin atcla% %ggtﬁpggpagﬁnmn ng interface all ow ng
modi fi cati on dhosten@ct appication hﬁﬁ’@cﬁc%?s, oS NOEN cont act _appl i cation having
access to saiiftefddsanid-hostagntarapalication hcledingahkost usgl MR cont act appl i cati on
including a cl L8Rl HesQkeditfut WhateR saill Agst EeRt appRgticlmagiifes user i nput ;- a state

machi ne having_ access to said _host pr | k&{ e and said client
progr ami ng Iﬁ%@%&sﬁgg?i%wé%&%%g%%ﬁ%igng: a host listener to

det er m ne wheisausehapuge t o sai d host records has been made; wherein said
change to saigyhRsiataiRmagd for sGridyodra gabas] stid clieal diteondnene”  records using
said client progranmm.ng int E_Ir"[. G o0 SioWhE nRloficaB08E skigCei Vi ng client user
| nput, said c'l"?"g %‘E’)’ﬁ'ﬁgﬁ @ pp')r%‘catl on |§vokes said state machine to
modi fy sai d hdsttref@tdsbase using said host programm ng interface based on
'sai d host useg clchitéhtact 2pplicdtion hauiigidcessslosaidalicnt pregrai®nd wher ei n sai d host
progranm ng interfag t QY LR By indudiiAias assrmmaigesTent system 3. The
nobi | e devi ce™ ?a%el‘??dn%;ﬁgn or c ailsb% 2 further conprising a client, database
for receiving client user input; _
& state machiné having access to said host programming interface and
seid dliont programming interface, said state machine comprising: ,
a host listener to determine when a change to $3id host records
has been made;
wherein sald change to said host records is propagated to sald client
. records using said client programming interface; and '
wherain upon receiving client user input, said client contact application -
invokes said state machine to modify said host database using sead host

programming Interface based on seid host user input.

2. The mobile device of claim 1 wherein said host programming interface is
provided by a database management system.

3. The mobile device of ¢claim 1 or claim 2 further comprising a client database
communicating with said client deta manager and malntaining synchronized
contact records with said host database.
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communicating with said client data manager and mai ntai ni ng synchroni zed
contact records with said host database. 16 4. The nobile device of any one
of clainms | to 3, wherein said change to host records is one of adding a
new record, deleting an existing record, or nodifying an existing record.
5. The nobile device of claim 3, further conprising a conmunications system
for communi cating between one of the client database or host database and
an external database. 6. The nobile device of claim5, wherein the nobile
device further includes nenory for storing a variable, said variable

i ndi cating whether said nobile device is enabled %%ﬁ'ég'&%&m ze wWith said
external dat abasie migblleTedcarefiany enegedpina 1 & S ¥PEPRFE" rein the client
dat abase becOoNEgeddsBiHoer sditgahenescoldpdeiesing eh aXsitBPUShdi cat es that said
mobi | e device is nabl e%o Irg%%nuchr onize with said external database. 8.
The nobi | e devi BRI “Wherei n the host dat abase becones a mast er
dat abase when said variable indicates that said nobile device is enabled to
synchroni ze Wit hrsaidiidaees Brdsitafiarasenpsinge coarnblgatons SSEFAChr oni zi ng

nobi | e devi ce cont act dat LRe SRR de@basd @ hazeddwabasagnda host
dat abase and a P'icé’ﬂ‘f"uﬂ'g?@g%e, the method conprising: configuring a

| i st eni ng appl i canta<tsmel dtabgst-t or t he host database; if said |istening
application.detects a change to the host database, sending a host' change

message fromihe_listenin i ' the inbsiRdelicetutiteaindudegchi ne, to.the
T@m%ﬁ%%%vﬁegﬁgélﬁl%%% e inabi

client databaSe, 'Sal ] ange ssage. i.n ghase qgwobi& of the change
to the host dat ama@@?f%ﬁ*ﬁ""geﬁp‘ﬂﬁ%lﬁﬁaﬁﬁaé%%g@#o The host database to the

client database; gevielstdnagedtodpricaronemwitierideyefgiidt®B?* he client dat abase;
and if the data nanager detects a change request for the client database,

sending a client change nessage t dakphasncom@s« Client change
nmessage i ncl udi n@h?fé?@? P%V‘%£g§W§? g%']%ﬁ%@ii&&g&% i nOBR] digis 17 _

. master database when said variable indl
enabled to synchronize with said external database.

8. The mobile device of claim 6, wherein the host database becomes 2 master
daiabase when sald varable indicates that said mobile device is enabled to
aynchronize with said externat database. S '

o,  Amethod for synchronizing mobile device contact data stores, the moblle

'devioé having a host database and a dlient database, the methed

comprising: _

configuring a listening appfication to monitor the host database;

if said listening application detects a change to the host database,

sending a host change message from the listening application,

through a state machine, to the client database, sald host change
message Including details of the change to the host database, and
applying the change to the host database to the dlient database;
setling a data manager to monitor the client database; and

if the data manager detects a change request for the client dat.?base,

sending a client change message to the host database, said ciiefut

change‘ message including details of said change request, applying
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sai d change request to host database, wherein the step of applying said
change request to host database is detected by said |istening application.
10. The method of claim9, wherein a variable set at the nobile device

i ndi cates whether the nobile device can synchronize with an external

dat abase 11. The nethod of claim 10, further conprising the step of :
designating one of the host database and client database a nmaster database
and the other of the host database and client database as a sl ave database
wherein said designating step uses said variable to det ermi ne whi ch one of

the host database and the client database is designated as the naster
dat abase. 12. The nethod of claim 11, wherei

h at abase becomes
~the master dat abmmﬁngemuﬂ%ﬁqwﬁ“@‘aaﬁﬁ Reé?"& %ﬁgo{l&gﬁng devi ce can

synchroni ze with %ra(%,t,@rr d@ﬁ@b{%ﬂaseliSdetW%P'ﬁ B claim 11, wherein
t he host dat abase orres t master database If the variable de5| ghat es

t he nobi |l e device chronl ze with an external database. 14. The

met hod of any one of cI ains 9 to 13awherein the host anézl Ilent dat abases |

are address, %emgéafggmgmi&mdawnams&tm@ﬂm"‘aﬂﬁé%‘fed *Ranges to the host
and client data

e 0 wmnaemaIMasm 16. The net hod of
claim12, furt‘?‘?@f‘he'é‘B F’ i ﬁ‘é‘%‘%e

tep of synchroni zing the client database
with the external dat abase.

44. The method of claim 10, further comprising the step of designating one of
the host database and client database a master database and the other of
the host database and client database as a slave database wherein said

| designating step uses said variable to deterrmine which one of the host
-database and the client database is designated as the master database.

ster
42, The method of ¢laim 11, wherein the client database becomes the ma y
Jatabase i the variable designates the robile de\nce can synchronize with
an external database.

13. The method of clalm 11, wherein the host database becomes the master'th
database if the varlable desrgnates the mobile device ‘can synchronize wi
" an external database.

14. The method of any one of claims § fo 13ywherein the host and client
databases are addiess books.

15. The method of claim 44, wherein changes to the host and dlient databases
originate at a contact applicaﬂon.

18, The .methogi of claim 12, further comprising the step of synchronizing the
client database with the extemnal database.
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