SYSTEM AND METHCOD FOR | NTEGRATI NG CONTI NUOUS SYNCHRONI ZATI ON ON A HOST
HANDHELD DEVI CE TECHNI CAL FI ELD OF THE APPLI CATI ON [ 0001] The present
application relates, in general, to the integration of a client into a
host handhel d device and, in particular, to a system and nethod for
integrating a continuous synchronization client on a host handhel d device
whi ch identifies changes in a host database (58) within the host handhel d
devi ce and updat eSYESTEM AND dETHRD F0R INTSERNBENG oCORBINYRUSI fi ed
changes. 1 BACKGROUBIENCHAON2ZAWEON bEnAhabdTdawNOETLmaYEI CEynchr oni zed
with a desktop conputer, that is, information is transferred between the
deskt op conputer and the handheld device to wupdate each. This process
typically occurs by coupling the handheld device to the desktop conputer
via a wired connecti omEIHNIEXSCULIHY SYNCIHOM Zat i oar sofit ware. Some of

t hese handhel d devi ces nay also be capable of wireless synchronization
with the desktigp compu eprby-fst alydshHnd o Fehess sGonMyNiedenN, to

t her ebet ween and executing the synchronization software. It has been

found, howeverntlatazion of a client into a host handheld device and,

in particular, to a system and nethod for integrating a
continuocus synchronization client on a host handheld device
which identifies changes in a host database (58) within the
host handheld device and updates a client database in

response to the identified changes.



t hese handhel d devi ces are not capable of continuous synchronization to
update the information stored on the desktop conputer when changes are
made to the information stored on the handheld device. Therefore, a need
has arisen for a systemand nethod for inplenenting continuous
synchroni zation fromthe handhel d device to the desktop conputer. 2
SUWARY [0003) The present application discloses a handheld held device
for use in a wireless comuni cati orBAGKEEN@YRDenabl ed for continuous
synchroni zation with the user's desktop conputer. The handhel d device
i ncl udi ng PHEE datiMdrasenahdivehg Hiervdceandnsecbad sAPIichassdcicat edith a
therewith, a client database and a notification handler nodule. The
noti fi cat iders and| ecommdud e, sendsta nequestin famaotd:f i cagi onrankrarghange
in the host database to the first API. After a change has occurred in the
host dat attasejedrnethet i désatbpn chandler aodul eheeaed v@se not iddvdatd onqof
the change in the host database fromthe first API. The notification
handl er ngdidte tdermn r equest Sptbeceenteptisaafl +t he-hosd st abasei hgommhea
second APl and requests the contents froma client

handheld device to the desktop computer wvia a wired

connection and executing synchronization scftware. Some of
these handheld devices may also be capable of wireless
synchronization with the desktop computer by establishing
wireless communication therebetween and executing the
synchronization software. It has keen found, however, that
these handheld devices are not capable of continuous
synchronization to update the information stored on the
desktop computer when changes are made to the information
stored on the handheld device. Therefore, a need has arisen
for a system and wmethod for implementing continuous
synchronization from the handheld device to the desktop

computer.



dat abase to conpare these contents such that the change in the host
dat abase may be identified. The notification handler nodule then sends a
command to update the client database based upon the change in the host
dat abase. Once the client database has been updated, the handhel d device
may communi cate with the desktop conputer via the wireless conmmunication
network to update the desktop conputer database based upon the updated
client database. [0004] In one enmbodBHEHNARYt he record in which the change
in the host database has been nmade is identified by the 3 first API. In
this embodi%®}], t h&hvotpfesei onphandkenonnodelcd oseguestisandies tonhehtls of
this record in the host database fromthe second APl and requests the
contents desliateeddam e irecer diirr lwhischdierrchange wasnamaer k neh el ehost
dat abase fromthe client database such that the contents of the records
can be corfpar edcard e ecomdthinon e ot enti glat abase ¢eprbe updakedp
[ 0005] In one enbodi nent, the change in the host database may be a change
in a cal endeputecor d. Thire anetdiesldenhodiFentnctheieahange nortt heahosise
dat abase may be a change in a contacts record. In a further enbodi nent,
the changkaving first and second API associated therewith, a client
database and a notification handler module. The
notification handler module sends a request for notification
of a change in the host database to the first API. After a
change has occurred in the host database, the notification
handler module receives notification of the change in the
host database from the first API. The notification handler
module then requests the contents of the host database from
a second API and reguests the contents from a client
database to compare these contents such that the change in
the host database may be identified. The notification
handler module then sends a command to update the client
database based upon the change in the host database. Once
the client database has been updated, the handheld device
may communicate with the desktop computer via the wireless
communication network to update the desktop computer
database based upon the updated client database.
[0004] In one empodiment, the record in which the change

in the host database has been made is identified by the

3



in the host database may be a change in a task record. [0006] In one

enbodi nent, the change in the host database may be deleted information in
t he host database. In another enbodinent, the change in the host database
may be created information in the host database. In a further enbodinent,
t he change in the host database nay be updated information in the host

dat abase. | n yet another enbodi nent, the change in the host database may
be a new redotld PRithe R8st™Nigat §5RSEiMemthi Shenmbsdiifemat iafdi hroAART
fields may be ~added to the new record and stored in the client database in
associ ati 6Pt EREVERLST nelt® oF BéridiTedli nthhe resowd. 1po0Uw hast

anot her aspect, the present application is directed to a nethod for

updati ng &313Rte ddtrabasEngi t hepoada Mahdield dedues o &habl ecebanribAuous
synchroni zation. The nethod includes sending a request for notification of
a change 513 Sosto dhhabase @ alti oL CAPILha eclingagweke magtst i $i cabion of
the change in the host database after the change has occurred in the host
dat abase, 'eguestdtidpascontiemis dfha hechivstt databalses ¢ r omiahsetbad APhe
requesting contents froma client database, conparing the contents of the
host dat alb&@sécarid the Ehkpentedatddbase; Peemdnpd ey t Aed the record in

the client database can be updated.

[0005] In one embodiment, the change in the host database
may be a <change in a calender record. In another
embodiment, the change in the host database may be a change
in a contacts record. In a further embcediment, the change
in the host database may be a change in a task record,

[C006] In one emboediment, the change in the host database
may be deleted information in the host database. In another
embodiment, the change in the host database may be created
information in the host database. In a further embodiment,
the change in the host database may be updated information
in the host database. In yet another embodiment, the change
in the hest database may be a new record in the host
database. In this embodiment, additional fields may be
added to the new record and stored in the client database in
association with the information contained in the record.
[0007] In another aspect, the present application is

directed to a method for updating a client database within a
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change in the host database and updating the client database based upon
the change in the host database. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS [ 0008]
For a nore conpl ete understandi ng of the features and advantages of the
present systenms and nethods, reference is now nade to the detailed
description along with the acconpanying figures in which correspondi ng
nunerals in the different figures refer to corresponding parts and in

whi ch: [ deagiheiguievicdepirctenan. eexenpt anyonet work herviirzernent. i fickudi ng
a host handhel d devi ce wherein an enbodi nent of the present application
may be pr&sttitest; 1po0L0psFi geme@i2g depi cesiuan texopl aryt sbft¢saien of a
architecture of a host handheld device within a wirel ess conmunication
envi ronnersthaiiger eln a@n eobbdidmmbade t he pr dsentc paPent rapmiwatd onhany be
practiced; [0011] Figure 3 is a flowhart of an enbodinment of integrating
a cont i nuows idyinghriom zat i ohecldrentgonia host hdwindhekdbdew ceftandth8012]
Figure 4 is a flowhart of another enbodi nent of integrating a continuous
synchr oni zaeings: cllicent @marhosdt ihandhel d dewi celatabase, requesting

contents of the host database from a second API, requesting
contents from a client database, comparing the contents of
the host database and the c¢lient database, identifying the
change in the host database and updating the client database

based upon the change in the host database.



6 DETAI LED DESCRI PTI ON [0013] While the operation of various enbodi nents of
a handheld device is discussed in detail below, it should be appreciated
that the present application provides nmany applicable inventive concepts
whi ch can be enbodied in a wde variety of specific contexts. The specific
enbodi ments discussed herein are nerely illustrative of specific ways to
use the handhel d device, and do not delimt the scope of the present
appl i cation. [0014] Ref8REEAGDERCRIZIION: QFETHy ORANNGS cted therein s
an exenpl ary network environnment 10 including a wirel ess packet data
service ne[t(%@m 12 iifet €8 nake efibBiLAERt Uoetisd anstiexemt phltenteapptesati on
may be practiced. An enterprise network 14, which nay be a packet-sw tched
net work, céanl sdvelnide ssne fort horer greoyr aph ceiss t @sd andt heder ganfzednas a
| ocal area network (LAN), wi de area network (WAN), netropolitan area
net wor k ( M&N) nev tiwed¢ i Ke f bhesedetaglad pleasatiplyiof corgpory atetusetlse A
nunber of application servers 16-1 through 16-N di sposed as part of the
ent er pri s@cousiwork ntd fare oper abl ehf ohprovirde pan défifoe atuwnad e Ias hbst ¢ loé
internal and external services such as email., video mail,

different figures refer to corresponding parts and in which:

[0009] Figure 1 depicts an exemplary network environment
including a host handheld device wherein an embodiment of
the present application may be practiced;

[0010] Figure 2 depicts an exemplary software
architecture of a host handheld device within a wireless
communication envirvonment wherein an embodiment of the
present patent application may be practiced:;

[0011] Figure 3 is a flowchart of an embodiment of
integrating a continuous synchronization client on a host
handheld device; and

[0012] Figure 4 is a flowchart of another embodiment of
integrating a continuous synchronization client on a host

handheld device.



I nternet access, corporate data access, nessaging, calendaring and
schedul i ng, information managenent and the |ike. Accordingly, a diverse
array of personal information 7 appliances such as desktop conputers,

| aptop conputers, palntop conputers and the |ike, which are generically
and collectively referred to herein and depicted as desktop conputer 18,
may be operably networked to one or nore of the application servers 16-i,

where i =1, 2,...,N, with redffddtiLE R REETI@es supported in enterprise

network 14. [0015] Additionally, a renote services server 20 may be
i nterfaced @B ent #ipricset het wirek al4 dior o Enablriingsa evbepomnanesuser &o
access or effectuate any of the services froma renote |ocation using a
sui t abl e handhelld dewiige 22s dAssecure commamical i belbivpk iw tdhendd tloeend
encryption may be established that is nediated through an external IP
networ k, iepgrecaapebl i ¢hpacketheswipirclreth hetapy ki sarcho@s phevidias ermehy 24,
as well as the wireless packet data service network 12 operable with
handhel d depiiceaB2evi ansamt abé e comdeggltasswhnetwordkan nbeasétivcd e timat a
i ncludes a base station 26. In one enbodinent, a trusted relay network 28
may be diwipesedrhetyeen lpierifat: 2hrantkidhe iTHe astedCt Ik ee@bodiment s
discussed herein are merely illustrative of specific ways to
use the handheld device, and do not delimit the scope of the
present application.
[0014] Referring initially to Figure 1, depicted therein
is an exemplary network environment 10 incliluding a wireless
packet data service network 12 wherein an embodiment of the
present patent application may be practiced. An enterprise
network 14, which may be a packet-switched network, can
include one or more geographic sites and be organized as a
local area network (LAN) , wide area network (WAN) ,
metropolitan area network (MAN) or the like for serving a
plurality of corporate users. A number of application
gservers 16-1 through 16-N disposed as part of the enterprise
network 14 are operable to provide or effectuate a host of
internal and external services such as email, video maill,
Internet access, corporate data access, messaging,

calendaring and scheduling, information management and the

like. Accordingly, a diverse array of persocnal information

-



wi rel ess packet data service network 12. By way of exanple, handheld
device 22 nmay be a dat a-enabl ed handhel d device capable of receiving and
sendi ng voi ce, text messages, web browsing, interfacing with corporate
application servers and the like. 8 [0016] For purposes of the present
patent application, the wireless packet data service network 12 may be
i npl emented i.n any known or heretofore unknown nobile comunications
t echnol 0gi%¥ @R GFet woMiehpr 680cE8EEXtap | 6ARPUASTE, padRBEOBW EeNRWL B&S a
service is available therein for transmtting packetized information. For
i nst ance, PEHE AR rePBRYE phEkenddathe séivicee WetSbr RE &2 grayE e adoripr#sed of
a General Packet Radio Service (GPRS) network that provides a packet radio
access fofFoBtidte Vedvi cé§LasirRg t he cettedmr archf dasticictcur esof das & ebal
System for Mobil e Conmuni cati ons GSM - based carrier network. In other
i npl enent &GRSt HE - Widdelbes Y dettaraerad cieo netswor k Mo erayt copri se
an Enhanced Data Rates for GSM Evol ution (EDGE) network, an Integrated
Di gi tal EAREACEG INEPWEER VEBDEN)S-1a GdderdDiivissilon 2Mil tilhl ewAclt essspGDVA)
network, any 3rd Generation (3G network or the liKke.

to the services supported in enterprise network 14.

[0015] Additionally, a remote services server 20 may be

interfaced with enterprise network 14 for enabling a
corporate user to access or effectuate any of the services
from a remote location using & suitable handheld device 22.
A secure communication link with end-to~end encryption may
be established that 1is mediated through an external 1IP
network, i.e., a public packet-switched network such as the
Internet 24, as well as the wireless packet data service
network 12 operable with handheld device 22 via suitable
wireless network infrastructure that includes a base station
26. In one embodiment, a trusted relay network 28 may be
disposed between Internet 24 and the infrastructure of
wireless packet data service network 12. By way of example,
nandheld device 22 may be a data-enabled handheld device
capable of receiving and sending veice, text messages, web
browsing, interfacing with corporate application servers and

the like.



[0017] Referring next to figure 2, an exenplary software architecture for
enabl i ng conti nuous synchroni zation of a handheld device in a wrel ess
comuni cation network is illustrated and generally designated 50. Handhel d
device 52 is in wireless communication with desktop conputer 45 via
net wor ks 56 which generically and collectively represent the end-to-end
connection created, for exanple, by base station 26, wreless packet data
servi ce netOded 12, Hawspedrrekay o0 hbéewopke28nt | msgremdt 2dplienbien,
services server 20, enterprise network 14 and application server 16 as
descri bedthi t wietbrenceptokbéiguratlk Hasachetd devieer®? i1 prneferbbly a
two-way W reless communi cation device having at |east voice and data
conmuni catimgrl ezapatkid i tires.arDependiviy ©n tiherexattré unahikeoahi t yoprowi ded
t he handhel d device 52 may be referred to as a data nessagi ng device, a
two-way pagenhidatielesseenndlbgievi ead ancelduk aprbebephene a t hondat a
nmessagi ng capabilities, a wreless Internet appliance or a data
comuni catisorn deyiker-a8iexpspl esta 08} dandbelad adevirae Sherefer abky
includes a mcroprocessor which controls the overall operation of
handhel d dewineei%2.inbhe pAilcGk@prZeeESS O cirifagriact.s W ¥ir instance, the
wireless packet data service network 12 may be comprised of
a General Packet Radic Service {GPRS) network that provides
a packet radio access for mobile devices using the cellular
infrastructure of a Global System for Mobile Communications
(GSM) -based carrier network. In other implementations, the
wireless packet data service network 12 may comprise an
Enhanced Data Rates for GSM Evoluticon {(EDGE} network, an
Integrated Digital Enhanced Network (IDEN), a Code Division
Multiple Access (CDMA) network, any 3rd Generation (306)
network or the like.
[0017] Referring next to figure 2, an exemplary software
architecture for enabling continuous synchronization of a
handheld device in a wireless communicaticn network is
illustrated and generally designated 50. Handheld device 52
is in wireless communication with desktop computer 45 via
networks 56 which generically and collectively represent the
end-to-end connection created, for example, by base station

26, wireless packet data service network 12, trusted relay
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vari ous subsystens of handhel d device 52 including comrunication
subsystens, user interface subsystens, nenory subsystens and the |like as
wel | as ot her subsystens known to those skilled in the art. The
m croprocessor preferably enables execution of software applications on
handhel d device 52. A predeterm ned set of applications that control
basi ¢ operations, including at | east data and voice conmunication
appl i cati 89§oer< exdhpl eInteknehor 2dl,| y beroiqast aklredcen hawdheld de@ice 52
during manufacturing. For exanple, handheld device 52 preferably includes
a native epérseaadlss medrmvatd drt ranThger L {RINoapptioat | oh daviegerbeed 10
ability to organize and nmanage information relating to, for exanple,
cal ender waftdr nesiferencask inf of mmtron, 1cont adtes:dhierdfdor mietiiore antl t hes| i ke
[0019] Typically, the native PIMapplication wuld have the ability to
send and peeéievebdat a itwenwayi aiaaliersed ammu e eiss: chrneot i loaviiog at
synchroni zed and updated with the wuser's corresponding data itens stored
or associ atedtwivtth cedeskt ops conputennbdanhen proaptiad thyst.he Lspendong
synchroni ze. The illustrated native PIM application includes a host
dat abase 58 fbe stordingiurhet icfariey i pnpovaded, the handheld device 52
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.
[o0L1l8] Handheld device 52 preferably includes a
microprocessor which controls the overall operation of

nandheld device 32. The microprocessor interacts with
various subsystems of handheld device 52 including
communication subsystems, user interface subsystems, memory
subsystems and the like as well as other subsystems known to
those skilled in the art. The microprocessor preferably
enables execution of software applications on handheld
device 52. A predetermined set of applications that control
basic operations, 1including at least data and voice
communication applications for example, will normally be
installed on handheld device 52 during manufacturing. For
example, handheld device 52 preferably includes a native

personal information manager (PIM) application having the
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hi gh | evel APl 60 for accessing the information stored in host database 58
and a low |l evel APl 62 for managing the information stored in host

dat abase 58. This configuration alone, however, does not allow for
continuous synchronization with desktop conputer 54 but instead, would
require the user to initiate the synchronization process. [0020] In the
illustrated enbodi nent, handheld device 52 serves as a host device such
that a clisdntlidpplicatiromimy abé addedeontddrrerthicst tolsuppd epent for
suppl ant or otherwi se performfunctionality that the host normally woul d
not be capabieof peltordernginfoartaeipnesandsicasefddratiati,vecontacts
configuration of handhel d device 52 does not allow for continuous

synchr oni zZiatficomaniitdn desktiop: corput er. 54 such that changes made in host
dat abase 58 are not updated in 11 desktop conputer 54 w thout user
interventijmoldBy addiyig celicl,i enhesynehnreni zati appappkicdati omuhowaver,
this functionality is achieved. Specifically, the client synchronization

appl i cati amd nebudesy ar6l isenly dal@abasee84e RISt OFbMg iRl I Ofi t&RYE 0T

enhanced mrror image of the information stored in the host database. The

client synghnenizatbARedBRPbhCatd oR Rl Sa-dNclddesna chpetedPlyith the
user’s corresponding data items stored or associated with
desktop computer 54 when pronmnpted by the user to
synchronize. The illustrated native PIM application
includes a host database 58 for storing the information, a
high level API 60 for accessing the information stored in
host database 58 and a low level API 62 for managing the
information stored in host database 58. This configuration
alone, however, does not allow for continuous
synchronization with desktop computer 54 but instead, would
regquire the user to initiate the synchronization process.
[0020] In the illustrated embodiment, handheld device 52
serves as a host device such that a client application may
be added onto the host to supplement, supplant or otherwise
perform functiconality that the host normally would not be
capable of performing. In the present case, the native
configuration of handheld device 52 does not allow for
continuous synchronization with desktop computer 54 such

that changes made in host database 58 are not updated in
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for accessing and nmanagi ng client database 64 and a notification handler
nodul e 68 that controls the acquisition, processing and duplication of
informati on between host database 58 and client database 64 as expl ai ned
in greater detail below [0021] To achi eve continuous wrel ess
synchroni zation, the client synchronization application interfaces wth a
multi |ayer transport stack 70 that is operable to provide a generic data
t ransport desdttocolcdgrutany 14 pel ofiodat aseira iatersleinablos,. seguraddnty a
seam ess continuous connection to a wreless packet data service network.
| n one i npliastdt i onsynthanspert ishack #Ppilnckudes,a bohbwavkayer (tlayer 1)
that is operable as an interface to the wireless network's packet |ayer.
Layer 1 hdmdices chadiicyserivs ceacbardiedat i on abehifiichhéyvexermlear yohesémor k
envi ronment 56. For exanple, when handheld device 52 roans from one
carrier netwohkonhdzagnohhespplLayet idnvenidliesed hat d¢heepackiettsharse r&d ayed
to 12 the appropriate wireless network and that any packets that are
pendi ng ffom tshemmreyviousi nebwot kagee drerautetd-¢o® hherogurikente net woik. The
top layer (Layer 4) of transport stack 70 exposes various application
i nterfacesnsuchaasohhesebireat in the host database. The client
synchronization application also includes a client API 66
for accessing and managing client database 64 and a
notification handler module 68 that controls the
acguisition, processing and duplication of information
between host database 58 and client database 64 as explained
in greater detail below.
[0021] To &achieve continuous wireless synchronization,
the c¢lient synchronization application interfaces with a
rmultilayer transport stack 70 that is operable to provide a
generic data transport protocol for any type of data via a
reliable, secure and seamless continuous connection to a
wireless packet data service network. In one implantation,
transport stack 70 includes a bottom layer {(Layer 1) that is
operable as an interface to the wireless network’s packet
layer. Layer 1 handles bhasic service coordination within
the exemplary network environment 56. For example, when
handheld device 52 roams from one carrier network to

another, Layer 1 verifies that the packets are relaved to

12



synchroni zati on application to the services supported on handheld device
52. The remaining two | ayers, Layer 2 and Layer 3, are responsible for
dat agram segnentation/reassenbly and security, conpression and routing,
respectively. [0022] Notification handler nodul e 68 provides an interface
bet ween the native PIMapplication and the client synchronization
application and in sone enbodinents partially or conpletely disables the
native syridhr ombraepoiateundtricdralki hetwSpdci dndakhyt and, wabkee$ etbate to
figure 3, the operations controlled by notification handler nodule 68 are
descri bed da® ppecessy 16@onThengr pcessobegims wiitih anet irfdreattican tandher
nodul e 68 sending an interrupt type request to |low level API 62 for

not i fi cat icrwnta reffarnges i n THwstoatabpase(B8y¢ bl ockot02yaithporequestki s
sent to low |evel APl as high level API 60 is unable to receive and
respond t ¢ Gsuctpdatse nrauptousy peorlequestien  Oncer £ iee s egquest ashasebegnesent ,
if no change is nade to the information stored in host database 58, no
action is syalkdnrdmi zeittiher apotiiifiacdbinontbandber smdule: 68 sappooweldeveh AP
62 with 13 respect to the request (block 106). If a change, such as a

handheld device 52. The remaining two layers, Layer 2 and
Laver 3, are rasponsible for datagram
segmentation/reassembly and security, compression  and

routing, respectively.

[0022] Notification handler module 68 provides an
interface between the native PIM application and the client
synchronization application and in some embediments
partially or completely disables the native synchronization
functionality. Specifically, and with reference to figure
3, the operations controlled by notification handler module
68 are described in process 100. The process begins with
notification handler module 68 sending an interrupt GLype
reguest to low level API 62 for notification of a change in
host database 58 (bklock 102). The reguest is sent to low
level API as high level API 60 is unable to receive and
respond to such interrupt type requests. Once the reguest
has been sent, if no change is made to the information
stored in host database 58, no action is taken by either
notification handler module 68 or low level API 62 with

13



del etion, an update or an insertion to an existing record, the creation of
a new record or the deletion of an entire record, is nade to the
information in host database 58, low I|evel API 62 sends a notification of
t he change in host database 58 which is received by notification handler
nodul e 68 (block 108). [0023] Notification handl er nodul e 68 now send a
request to high level APl 60 for the contents of host database 58 (bl ock
110) and dersarfuestta otled i eagudPt 66100k fH€)contlghts clodngd emtcldatabase 64
(block 112). It is noted that notification handler nodule 68 nust request
t he cont emtss.edfiorhosin dapdbase o8 dir ombi ghideveb ARl &0i sisihowrbevel, AP
is unable to receive and respond to such a request. The contents of these
two dat abades &8;attihoar eft kemeaonpaceddt @r ortes adelbetohy atotdd i ¢atios
handl er nmodul e 68 (bl ock 114) such that notification handl er nodul e 68 may
identify whkatrdshargendiés beenhandarbnrmhostnddtnabase S8 {dboek 446) 1o@nce
notification handl er nodul e 68 determ nes what change has occurred in host
dat abase 58venotAPIcatd oschandlernaoddlieab8onproyi des: tbhsngaf anmatben to
client database 64 such that the contents of client database 64 will again
mrror thelateontsentss ofilosti sdatealase: b &b Mocks 1d8) i oconeengl &entodule

68 (block 1C8).

[0023] Notification handler module 68 now send a request

to high level API 60 for the contents of host database 58

(block 110) and a reguest to client API 66 for the contents

of client database 64 (block 112). It is noted that

notification handler module 68 must reguest the contents of

host database 58 from high level API 60 as low level API is

unable to receive and respond to such a request. The

contents of these two databases 58, 64 are then compared to

one another by notification handler module 68 {(block 114)

such that notification handler module 68 may identify what

change has been made in host database 58 (block 116). Once

notification handler module 68 determines what change has

occcurred in host database 58, notification handler module 68

provides this information to c¢lient database 64 such that

the contents of client database 64 will again mirror the

contents of host database 58 (block 118). Once client

database 64 has been updated, the continuous connection

14



dat abase 64 has been updated, the continuous connection 14 between
handhel d devi ce 52 and desktop conputer 54 via networks 56 all ows desktop
dat abase 72 to be updated using desktop APl 74 (block 120). [0024]
Importantly, in addition to sinply updating client database 64 with the
changes made to the information in host database 58, when the change nade
in host database 58 is a new record, in one enbodi nent, notification
handl er ndthivweerss haddiedddi tieonsef | BEdsand tdves ey r ecord: tvid clb4ar eist or ed
in association with the new record in client database 64. For exanple, the
addi t i onalnéftivelmss na§y béluwef ulesditareqin tachs¢ o7acicete: thedzoadi nadug
synchroni zati on capability over networks 56. [0025] Another inplenentation
of the clidemtktogydhr o z@tlicrk apfd )i cation on a host handhel d device will
now be described with reference to figure 4 and process 200. The process
begi ns w ti902at]i fi catripen drandlwr imodide 68:n seads igpan Lptiecrupt cllypat
request to low |l evel APl 62 for notification of a change in host database
58 (bl ock R@2baseAs defiane tHhe-HaaHestnd § Sent tho L owslaxel cAPLnagohkgh

| evel APl 60 is unable to receive and respond to such

database 58, when the change made in host database 58 is a
new record, in one embodiment, notification handler module
68 adds additions fields to the new record which are stored
in asscciation with the new record in client database 64.
For example, the additional fields may be useful or required
to achieve the continuous synchronization capability over
networks 56.

[0025] Another implementation of the client
synchronization application on a host handheld device will
now be described with reference to figure 4 and process 200.
The process begins with notification handler module 68
sending an interrupt type request to low level API 62 for
notification of a change in host database 58 (block 202).
As before, the request is sent to low level API as high
level API 60 is unable to receive and respond to such
interrupt type requests. Once the request has been sent, if
no change 1is made to the information stored in host database

58, no action is taken by either notification handler module

68 or low level API 62 with respect to the reguest {block
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interrupt type requests. Once the request has been sent, if no change is
made to the information stored in host database 58, no action is taken by
either notification handler nodule 68 or low level APl 62 with respect to
the request (block 15 206) . If a change, such as a deletion, an update or
an insertion to an existing record, the creation of a new record or the
deletion of an entire record, is nmade to the information in host database
58, |ow | i) APl 162 gemdienge notidlhcasi on dfleheochamnge bndhost ®at abase
58 which includes the record ID of the record in which the change in
made. The ¥W@EHiicat i 6r i anr evdisted by meatdfd,cathen haedtéon molulae 68w

(bl ock 208). [0026] Notification handl er nodule 68 now send a request to
hi gh | evelreARILBRf obhe hdedont ent ®fofart hentchangedcpedor d s ofadwsto dahabase
58 (block 210) and a request to client APl 66 for the contents of any

cor r espondindg nredgrad: | hn chbent dadatadraseS 64 (bwocke 24R2) APIAS 2hefords a
notification handler nodule 68 nust request the contents of the changed
record fromilfiigetievel APl 166G assHaowd evel ARbst s dnabbeséo Fecewechand
respond to such a request. The contents of these two records are then
conpar ed tiocongesndtilrerrdnyomdtifi clt kb record in which the change in

made. The notification is received by notification handler
module 68 (block 208).

[0026] Notification handler module 68 now send a reguest
to high level API 60 for the contents of the changed record
of host database 58 (block 210) and a request to client API
66 for the contents of any corresponding record in client
database 64 (block 212). As before, notification handler
module 68 must request the contents of the changed record
from high level API 60 as low level API is unable to receive
and respond to such a request. The contents of these two
records are then compared to one ancother by notification
handler module 68 (block 214) such that notification handler
module 68 may identify what change has been made in the
record (block 216). Once notification handler module 68
determines what change has occurred, notification handler
module €8 provides this information to client database 64
such that the contents of the effected record in client
database 64 are updated and client database 64 again mirrors
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handl er nmodul e 68 (bl ock 214) such that notification handler nodule 68 may
identify what change has been nmade in the record (block 216) . Once
notification handl er nodule 68 determ nes what change has occurred,
notification handler nodule 68 provides this information to client

dat abase 64 such that the contents of the effected record in client

dat abase G%Iare updated and client database 64 again mrrors 16 the
contents of*hoSe" et abasé DO S(olGtiezas . Sendelelikerl Jdat aBase 641kas been
updat ed, the continuous connection between handhel d device 52 and desktop
conput er S NARESSefidor R&S56PRET o ki op it alsased iLTRNE becupdatéenusi ng
desktop APl 74 (block 220). [0027] Wiile this application has described a
mobi | e dRACESA t haneberlshcderécel | Bt ramdlved enods meammputc s 54 via
description is not intended to be construed in a limting sense. Various
modi f i cat iR AE corbihaPrensiesk e datdluste all Rvé cerlsodip@atedasswekl as
ot her enbodi nents of the nobile device, will be apparent to persons

skill ed i fadoraftP lupdh delfetierd®to the description. It is, therefore,

intended that the appended cl ai ns enconpass any such nodifications or
enbodi mentl$027] While this application has described a mobile

device with reference to illustrative embodiments, this
description is not intended to be construed in a limiting
sanse. Various modifications and combinations of the
illustrative embodiments as well as other embodiments of the
mobile device, will be apparent to persons skilled in the
art upon reference to the description, It is, therefore,
intended that the appended claims encompass any such

modifications or embodiments.
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17 What

is clained is: 1. A nethod for updating a client database (64)

within a host handhel d device (52) to enable continuous synchronization
bet ween t he host handhel d device (52) and a desktop conmputer (54) via a
wi rel ess communi cati on network (56), the host handhel d device (52) having
a host database (58), a client database (64) for storing a mrror inmage or
an enhanced mrror inmage of the contents of the host database, a
notification handler (68), a nultilayer transport stack (70), a first API
(62) and a second APl (60) resident thereon, the method conpri sing:
establishing a wirel ess connection between the host handheld device (52)
and the de$kébpieopputresd (5%) via the wreless comunication network (56)
and the nultilayer transport stack (70), the stack (70) being operable to
provi de a contifuous® camieed odcrsendilayingi aa t el iott f dedbbenchandd er
(68), a request for notification of a change in the host database (58) to
the first APHB2); hetei Vignghalida ¢heinetifhi2dat bon dravdleer ceBBinuohe
notification of the change in the host database (58) after

synchronization between the host handheld device (52) and a

desktop computer (54) via a wireless communication network

the host handheld device (52) having a host database

a client database (64) for storing a mirror image or

enhanced mirror image of the contents of the host
database, a notification handler {68), a multilayer
transport stack (70), a first API (62) and a second API (60)

resident thereon, the method comprising:

establishing a wireless connection between the host

nandheld device (52) and the desktop computer (54) via the
wireless communication network {56} and the mnultilayer
transport stack (7G), the stack {70} being operable to

provide a continuous connection;

sending, via the notification handler (68), a reguest

for notification of a change in the host database (58) to

the first API {(62);

receiving, via the notification handler (68), the

notification of the change in the host database (58) after
the change has occurred in the host database (58);
requesting, via the notification handler (68), contents

of the host database (58) from a second API (60);
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t he change has occurred in the host database (58); requesting,

via the

notification handler (68), contents of the host database (58) froma
second APl (60); 18 requesting, via the notification handler (68), contents
fromthe client database (64); conparing, via the notification handl er
(68), the contents of the host database (58) and the contents of the
client database (64); identifying, via the notification handler
change in the host database (58); and updating, via the notification
handl er (68), the client database (64) based upon the change in the host
dat abase (58); and communicating with the desktop conmputer (54), via the
conti nuous W r efeggeeonhectVion, tho nupdatieca idat dlbasié (72%30f cbheedeskt op
2. The net hod
as recitedfranctag nellemheteiabaseceidling the notification of the change in
the host database (58) after the change has occurred in the host database

conput er (54) based upon the updated client database (64).

(58) further conprPaesndderitid yitde a r@ddridatnon handler

(68),

(68), the

the

contents of the host database (58) and the contents of the

client database (64);
identifying, wvia the notification handler

change in the host database (58); and

(68),

the

updating, via the notification handler (68), the client

database (64) based upon the change in the host database

(58); and

communicating with the desktop computer (54)

continuous wireless connection, to update a database

, Vvia the

(72) of

the desktop computer (54} based upon the updated client

database (64),

2. The method as recited in c¢laim 1,
receiving the notification of the <c¢hange in
database (58) after the change has occurred in
database (58) further comprises identifying a

which the change occurred.
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whi ch the change occurred. 19 3. The nethod as recited in claim?2, wherein
requesting contents of the host database (58) froma second APl (60)
further conprises requesting contents of the record in which the change
occurred. 4. The nethod as recited in claim3, wherein requesting contents
froma client database (64) further conprises requesting contents rel ated
to the record in which the change occurred in the host database (58). 5.
The nethod as recited in any preceding claim wherein sending a request
for notification of a change in a host database (58) to a first APl (62)
further conprises sending a request for notification of a change in a host
dat abase (58) td-a |0 | evelrha®l £62) rafdtaber dinn rdguest ihg contehts of

t he host database (58) froma second API (60) further conprises requesting
contents oftEheshust critlabiise °{ 58)e fhomt alddigraseveb8 APFr¢B0y . s&coThe

met hod as recited in any preceding claim wherein receiving the

noti fi cati®ht of *Chel Whdifge GHPRIHE SoseIugatapasecpsentaf br thper etrafhe has

occurred in tq$.host dat abase (58) further conprises receiving the
notificatith ¥ ich the change occurred.

4, The method as recited in claim 3, wherein
requesting contents from a client database (64) further
comprises requesting contents related to the record in which

the change occurred in the host database (58).

5. The method as recited in any preceding clainm,
wherein sending a request for notification of a change in a
host database (58) to a first API (62) further comprises
sending a request for notification of a change in a host
database (58) to a low level API (62) and wherein requesting
contents of the host database (58) from a second API  (60)
further comprises reguesting contents of the host database

{58} from a high level API (60).

6. The method as recited in any preceding claim,
wherein receiving the notification of the change in the host
database (58) after the change has occurred in the host
database (58) further comprises receiving the notification
of a new record in the host database (58).
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of a newrecord in the host database (58). 20 7. The nmethod as recited in
claim®6, wherein updating the client database (64) based upon the change
in the host database (58) further conprises adding the new record to the
client database (64) and adding additional fields in association with the
new record in the client database (64). 8. A network system (50)
conprising: a desktop conputer (54) having a database (72); a wireless
comuni cati on network (56) communi cably |inked to the desktop conputer
(54); and a handhel d device (52) communicably linked to the wreless
network (56), the handheld device (52) including a host database (58)
having first and second APl (62, 60) associated therewith, a client

dat abase (64) f9r storing a mrror image or an enhanced mrror inage of
the contents of '*thel hosteHBtAmser (58S d MethiFitdvi oherghal 8BPeb8Y9, and
a nmultilayer transport stack (70); wherein the wreless conmunication
net wor k (S%EGaﬁ&l?Hg RAFEPPEFer 04 r HFSE6T R did g 79)2 % Hi r Bty et h

est abl i sh ireles connecti on between the host handhel d device (52) and
t he ga%gbase ?58) urthexr compg¥ées adding the new reccrd to éhe)

client database (64) and adding additional fields in

association with the new record in the client database {(64).

3. A network system (50) comprising:

a desktop computer (54) having a database (72);

a wireless communication network (56} communicably
linked to the desktop computer (54); and

a handheld device (52) communicably linked to the
wireless network (56), the handheld device (52) including a
host database {58} having first and second API (62, 60}
associated therewith, a client database {64} for storing a
nrirror image or an enhanced mirror image of the contents of
the host database (58), a notification handler {68}, and a
multilayer transport stack (70);
wherein
the wireless communication network (56) and the multilayer
transport stack (70) are arranged to establish a wireless
connection between the hest handheld device (52) and the
desktop computer (54), the stack (70) being operable to
provide a continuous connection;
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desktop conputer (54), the stack (70) being operable to provide a

conti nuous connection; 21 the notification handler (68) is arranged to:
send a request for notification of a change in the host database (58) to
the first APl (62), receive the notification of the change in the host

dat abase (58) after the change has occurred in the host database (58),
request contents of the host database (58) fromthe second APl (60),
request contents fromthe client database (64), conpare the contents of
the host database (58) and the contents of the client database (64),
identify the change in the host database (58), and send a command to
updat e t hetle® i enfl biatabise @Yl vasdd lupen artrthegeahge #and he hostedat abase
(58); and, the handhel d device (52) is arranged to conmmunicate with the
deskt op cohptit BPLLEEARt{pR Phe anichedness tonhbni battomanebwsek (5856)td o
update the desktop conputer database (72) based upon the updated client
dat abase (625 . f9.rsfrhégget(®§ﬁk Spsedir( 30 4 triddicrdd oinn ol dilva &hangver ei n
the notification of the change in the host database 58) after the change
has occurr&d thetheshosttabranadasd| 58y terurttercheowisr | GBHEEd cldti on of

a record iq}mhich t he
the host database (58}, request contents of the host

database (58) from the second API {60), request contents
from the client database (64), compare the contents of the
host database (58) and the contents of the client database
(64), identify the change in the host database (58), and
send a command to update the client database (64) based upon
the change in the host database (58); and,

the handheld device (52) is arranged to communicate with the
desktop computer (54) via the wireless communication network
(56) to update the desktop computer database (72) based upon

the updated client database (64).

9. The network system (50) as recited in claim 8,
wherein the notification of the change in the host database
(58} after the change has occurred in the host database (58)
further comprises identification of a record in which the

change occurred.

10. The network system (50) as recited in claim 9,

wherein the contents of the host database (58} further
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change occurred. 1.0. The network system (50) as recited in claim9,
wherein the contents of the host database (58) further 22 conprise
contents of the record in which the change occurred. 11. The network
system (50) as recited in claim10, wherein the contents froma client
dat abase (64) further conprises contents related to the record in which
the change occurred in the host database (58). 12. The network system (50)
as recited in any of clainms 8 to 11, wherein the notification of the
change in the host database (58), after the change has occurred in the
host database (58), further conprises a notification of a newrecord in
t he host daprabasee(58pntddts Thef netmer krsystém (50)wascnhecibed thaany of
claims 8 to 12, wherein the command to update the client database (64)
based upon®ffierchdnge in the host database (58) further conprises a
command to add the new record to the client database (64) and add
additional fields in association with the newrecord in the client

dat abase (64). 14 A handhel d devi ce (52) conpri sing:
. The network system (50) as recited in claim 10,

wherein the contents from a client database {64) further
comprises contents related to the record in which the change

occurred in the host database (58)

12. The network system (50) as recited in any of
claims 8 to 11, wherein the notification of the change in
the host database (58), after the change has occurred in the
host database (58), further comprises a notification of a

new record in the host database (58).

13. The network system (50) as recited in any of
claims 8 to 12, wherein the command to update the client
database (64) based upon the change in the host database
(58) further comprises a command to add the new record to
the c¢lient database (64) and add additional fields in

association with the new record in the client database (64).

14. A handheld device (52) comprising:
a host database (58) having first and second API (62,
60) associated therewith;
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a host database (58) having first and second APl (62, 60) associated
therewith; 23 a client database (64) for storing a mrror inage or an
enhanced mrror imge of the contents of the host database (58); a

mul tilayer transport stack (70) arranged with a wreless network (56) to
establish a wreless connection between the host handhel d device (52) and
a desktop conputer (54), the stack (70) being operable to provide a
continuous connection; and a notification handler. (68), wherein the
notification handler (68) is arranged to send a request for notification
of a change in the host database (58) to the first APl (62), receive the
notification of 2t ielehardetdmahe Hostf datdbases @58) rabtreirehe chaage has
occurred in the host database (58), request contents of the host database
(58) from £RBANSEEORHTAPY (BOYE réqudst cwuriteritss ¢F ot hboeli éatabasabase
(64), conpare the contents of the host database (58) and the contents of
the client ‘déi abase (64), identify the change in the host database (58),

send a command to update the client database (648 based upon the change in
t he host dat abage Multilayer transport stack (70) arranged with a

wireless network (56) te establish a wireless connection
between the host handheld device (52) and a desktop computer
{54}, the stack (70) being operable tc provide a continuocus
connection; and

a notification handler (68), wherein the notification
handler (68) is arranged to send a request for notification
of a change in the host database {58) to the first API (&2},
receive the notification of the change in the host database
(58) after the change has occurred in the host database
(58), request contents of the host database (58) from the
second API (60}, request contents from the client database
(64), compare the contents of the host database (58) and the
contents of the client database (64), identify the change in
the host database (58), send a command to update the client
database (64} based upon the change in the host database
(58), and communicate with the desktop computer (54) via the
wireless communication network (56) to update a database
(72} of the desktop computer (54) based upon the updated

client database {(64).
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(58), and comrunicate with the desktop conputer (54) via the wreless
communi cation network (56) to update a database (72) of the desktop
conput er (54) based upon the updated client database (64). 24 15. The
handhel d device (52) as recited in claim14, wherein the notification of
the change in the host database (58), after the change has occurred in the
host database (58), further conprises identification of a record in which
t he change occurred. 16. The handhel d device (52) as recited in claiml15,
wherein the contents of the host database (58) further conprise contents
of the record in which the change occurred. 17. The handhel d device (52)
as recited in clai mlise haheéheid tlheicent(éntis s omaitcld et dat abase, (64)
further conprises contents related to the record in which the change
occurred inheheihoshedatvbabisea{58). o18thFhehhandhéhdtdevioet(B2)amsseecited
in any of <clainms 14 to 17, wherein the notification of the change in the
host dat abas®) ( 58) ta&ft erha hehehangé asascocouraddinn tthse hhwost ddatabase (58)

further_congrises a notification of a new
(58}, further comprises identification of a record in which

the change c¢ccurred.

16, The handheld device (52) as recited in claim 15,
wherein the contents of the host database (58) further
comprise contents of the record in which the change

occurred.

17. The handheld device (52) as recited in claim 16,
wherein the contents from a client database (64) further
comprises contents related to the record in which the change

occurred in the host database (58).

18. The handheld device (52) as recited in any of
claims 14 to 17, wherein the notification of the change in
the host database (58) after the change has occurred in the
nost database {(58) further comprises a notification of a new

record in the host database (58}).

12. The handheld device (52) as recited in claim 18,

wherein the command to update the client database (64) based
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record in the host database (58). 1.9. The handhel d device (52) as recited
in claim18, wherein the conmand to update the client database (64) based
25 upon the change in the host database (58) further conprises a conmand
to add the new record to the client database (64) and add additional

fields in association with the newrecord in the client database (64). 26

upon the change in the host database (58) further comprises
a command to add the new record toe the client database (64)
and add additional fields in association with the new record

in the client database (64).
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