SYSTEM AND METHOD 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 updates a client database in response to the identified
changes. 1 BACKGROUND [0002] Many handhel d devi ces may be synchroni zed
with a desktop conputer, that is, information is transferred between the
deskt op conputer and the handhel d device to wupdate each. This process
typi cal Iy occurs BYSTEM AR MEFROD hEABhENTEGRAMTENGt GONRENE@YRt op conput er
via a wired conneSYNGHRONT ZHBTION O 25 HOAT HANDEEIdh DEMECEr e. Sone of

t hese handhel d devi ces nmay al so be capable of wireless synchronization
with the desktop conputer by establishing wreless conmunication

t her ebet ween and executing the
TECHNICAL FIELD OF THE APPLICATION

[oo01}] The present application relates, in general, to
the integration of a client into a host handheld device and,
in particular, to a system and methoed for integrating a
continuous synch:onization client on a host handheld device
which identifies changes in a host database (58) within the
host handheld device and updates a c¢lient database 1in

response to the identified changes.



synchroni zati on software. It has been found, however, that these handheld
devi ces are not capabl e of continuous synchronization to update the
information stored on the desktop conmputer when changes are nmade to the
information stored on the handhel d device. Therefore, a need has arisen
for a system and nethod for inplenenting continuous synchronization from
t he handhel d device to the desktop conputer. SUVMARY [00031 The present
application discloses a handheld held device for use in a wirel ess
conmmuni cations network enabled for continuous synchronization with the
user's desktop conputer. The handhel d device including a host database
havi ng first and second APl associated therewith, a client database and a
notification handler nmodul e. The BBEREREHNDPon handl er nodul e sends a
request for notification of a change in the host database to the first
APl . Aft ef0802thanganss hesslieddd davvidrs hosy &&t abasdirarheatbtWitleadi on
" handl er nodul e receives notification of the change in the host database
fromthe fiésktopPl coMhetroti f itdatt onishandleformadide then tegquesesrebe
contents of the host database from

between the desktcop computer and the handheld device to

update each. This process typically occurs by coupling the
handheld device to the desktop computer via a wired
connection and executing synchronization software. 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 been found, however, that
these handheld devices are not capable o©f 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 method for implementing continuous
rsyncﬁronization from the handheld device to the desktop

computer.



a second APl and requests the contents froma client database to conpare
t hese contents such that the change in the host database may be
identified. The notification handler nodule 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 comunicate with
t he desktop conputer via the wireless conmunication network to update the
desktop conputer database based upon the updated client database. [0004]
I n.onée enbodi nent, the record in which the change in the host database has
been nade is identified by the 3 first API. In this enbodi nent, the
notification handler nodule requests the contents of this record in the
host database fromthe second APl ali™’dhliests the contents related to
the record in which the change was nade in the host database fromthe
client daf@®83t sucRhehatresrat comtldmedion thiesqlkrmralsa chanfeetdnpaldd and
the record in the client database can be updated. [0005] In one
enbodi nendevihe €Ehangeei nnt ke wiostless abaseunimytbena obhargeki rnabtabender
record. |In another

for continucus synchronization with the user’s desktop

computer. The handheld device including a host database

having first and second API associated therewith, a client

datakase 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 requests the contents from a c¢lient

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 embodiment, the record in which the change

in the host database has been made is identified by the
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enbodi nment, the change in the host database nmay be a change in a contacts
record. In a further enbodi nent, the change in the host database nmay be a
change in a task record. [0006] In one enbodi nent, the change in the host
dat abase nmay be deleted information in the host database. In another

- enbodi nent, the change in the host database may be created information in
the host database. In a further enbodinent, the change in the host

dat abase may be updated information in the host database. In yet another
enbodi ment, the change in the host database nmay be a new record in the
host database. In this enbodi nent, additional fields may be added to the
new record,and stored in the client database in association with the

i nf or mat i Bhfebntdilned i1 t kBiFecoiRpdinup71tha dHtHecalsirett hanféepr esent
application is directed to a nethod for updating a client database wthin
a 4 handhePguyevitasusstehabhe certtemibss Osf{/)n’é]h%%nirﬁétqr&. irheharehhst

i ncludes sending a request for notification of a change in a host database
to a firsfapPpaseecef¥l nghehe sepenicf | BRELI oandf ndmIetHzhgdhien thethoss

dat abase after the change has occurred in the host database, requesting
related tc the record in which the change was made in the

host database from the client database such that the
contents of the records can be compared and the record in
the client database can be updated.

[0005] In one embodiment, the change in the host database
may be a change 1in a calender record. In another
embodiment, the change in the host database may be a change
in a contacts record. In a further embodiment, the change
in the host database may be a change in a task record.
[0006] In cne embodiment, 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. 1In yet another embodiment, the change
in the host 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
assogiation 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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contents of the host database froma second API, requesting contents from
a client database, conparing the contents of the host database and the
client database, identifying the 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 systens and nethods, reference is
now nade to the detail ed description along with the acconpanying figures
in which corresponding nunerals in the different figures refer to
correspondi ng parts and in which: [0009] Figure 1 depicts an exenplary
network environnment. including a host handhel d devi ce wherein an enbodi nent
of the phaReheldppevdse dit neyahée praatiiesgus] oo hargwaE Prgepi 8kes an
exenpl ary software architecture of a host handheld device within a

wi r el ess” PebiRni iduti Wit eniensiment 2 wia®iss tan fefpoap rbhi catieme ofpr asent
patent application nmay be practiced; [0011] Figure 3 is a flowhart of an
enbodi nenfh®hde| dtteghatiaff adebaPrABoU® senchvroii zAFTon xedalitingh &hRost

notification of the change in the host database after the
change has occurred in the host database, 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 client database, identifying the
change in the host database and updating the client database

based upon the change in the host database.



handhel d device; and [00121 Figure 4 is a flowhart of another enbodi nment
of integrating a continuous synchronization client on a host handheld
devi ce. DETAI LED DESCRI PTI ON [ 00131 Wil e the operation of various

enbodi nents of a handhel d device is discussed in detail below, it should
be appreciated that the present application provides many applicable

i nventive concepts which can be enbodied in a wde variety of specific
~contexts. The specific enbodi nents discussed herein are nerely
illustrative of specific ways to wuse the handhel d device, and do not
delimt the scope of the present application. [00141 Referring initially
to Figure 1, depicted therein is an exenplary network environnent 10
including a wirel ess phciEdt HECRIFEIIAN O F i IRABINGRr ei n an embodi nent
of the present patent application may be practiced. An enterprise network
14, whi ch[8898Bbe a patket mowiet cvah Irdiswotkdeeaimnding uele bhe Seatbres
geographic sites and be organi zed as a |ocal area network (LAN), w de area
networ k (¥N) advaetagpsl pfahhar paesentoskstMAN) aod mhehbidke fefesenving a

is now made to the detailed description along with the
accompanying figures in which corresponding numerals in the
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 depicfs an exemplary software
architecture of a host handheld device within a wireless
communication environment wherein an embodiment of the
present patent application may be practiced:;

[0011] Figure 3 1is a flowchart of an embodiment of
integrating a continuous synchronization client on a host

" handheld device; and
[0012] Figure 4 1is a flowchart of another embodiment of

integrating a continucus synchronization client on a host

handheld device.



plurality of corporate users. A nunber of application servers 16-1 through
16- N di sposed as part of the enterprise network 14 are operable to provide
or effectuate a host of internal and external services such as email,
video mail, [Internet access, corporate data access, nessagi ng,

cal endaring and scheduling, information managenent and the |ike.
Accordingly, a diverse array of personal information 7 appliances such as
desktop conputers, l|laptop conputers, palmop conputers and the |Iike, which
are generically and collectively referred to herein and depicted as
desktop ~conputer 18, may be operably netmorked to one or nore of the
application servers 16-i, whe wWth respect to the

servi ces supported in enterprDEEAﬁLE@anS¢§£EE@@N51 Additionally, a renote
services server 20 may be interfaced with enterprise network 14 for
enabl i ng 4008 por afeldgertha aperstion off etauhresampboriirkatseret cas
froma renote | ocation using a suitable handhel d device 22. A secure
communi cahandhildk dgivtilreenids t @i eods eadr §pt idertandy bddeovest &bl fshetdt bat i s
medi at ed through an external IP network, i.e., a public packet-sw tched
net wor k saphrasiahed that the present application provides many

applicable inventive concepts which can be embodied in a
wide variety of specific contexts. The specific embodiments
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_lo including 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
servers 16-1 through 16-N disposed as part of the enterprise
network 14 are operabie to provide or effectuate a host of
internal and external services such as email, video mail,
Internet access, corporate data access, messaging,
calendaring énd scheduling, information management and the

like. Accordingly, a diverse array of personal information
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Internet 24, as well as the wirel ess packet data service network 12
operabl e with handhel d device 22 via suitable wreless network
infrastructure that includes a base station 26. In one enbodinent, a
trusted relay network 28 may be disposed between Internet 24 and the
infrastructure of wreless packet data service network 12. By way of
exanpl e, handheld device 22 may be a dat a-enabl ed handhel d device capable
of receiving and sendi ng voi ce, text nessages, web browsing, interfacing
Wi th corporate application servers and the |ike. 8 [0016] For purposes of
the present patent application, the wireless packet data service network
12 may be inplenmented in any known or heretofore unknown nobile

conmuni catPBhs2Rethnot &t eSAnd ot k COFPIGERISs, dgPEeRg cagPHters,
packet-switched data service is available therein for transmtting
packet i zeeR{REOP mECTOHLerSr 33t Ree, Lio Whiehesdepgsar vz bl serlfice
network 12 nmay be conprised of a CGeneral Packet Radio Service (GPRS)
network t®&atlpebivabs zefrened i begedassandr damideedevdiscedeastag t he

cellular infrastructure of a dobal System for Mbile Communications
computer 18, may be operably networked to one or more of the

application servers 16-i, where i =1, 2,...,N, with respect
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 a suitable handheld device 22.
A secure communication link with end~to-end encryption may
be established that is mediated through an external IP
- 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,
handheld device 22 may be a data-enabled handheld device
capable of receiving and sending voice, text messages, web

browsing, interfacing with corporate application servers and

the like.



(GSM - based carrier network. In other inplenentations, the wreless packet
data service network 12 may conprise an Enhanced Data Rates for GSM

Evol ution (EDGE) network, an Integrated Digital Enhanced Network (IDEN), a
Code Division Miltiple Access (CDVA) network, any 3rd Generation (3G
network or the like. [0017] Referring next to figure 2, an exenplary
software architecture for enabling continuous synchronization of a
handhel d device in a wirel ess comuni cation network is illustrated and
general |y designated 50. Handhel d device 52 is in wreless conunication
wi th desktop conmputer 45 via networks 56 which generically and
collectively_represent the end-to-end connection created, for exanple, by
base statiBﬁl%e, W PEI SRE RSt Cfattd % e PYREEhetRHFH L 22PPRE§REAORe] ay O
network 28, Internet 24, renote services server 20, enterprise network 14

and appl i E&ei oigedeer 16assfescdabad seirvhceef evednmak o ¥3 gunayl be
Handhel d device 52 is preferably a twd-way w rel ess comruni cati on device
havi ng at impéasenyeficeiandadst akoownunipcat hemetcapabel i thdsowbDepantiidg on
the exact functionality provided, the handhel d device 52
communications technologies and network protocols, as long
as a packet-switched data service is available therein for
transmitting packetized information. For instance, the
wireless packet data service network 12 may be comprised of
a General Packet Radio 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 Evolution (EDGE) network, an
Integrated Digital Enhanced Network (IDEN), a Code Division
Multiple Access (CDMA) network, any 3rd Generation (3G)
network or the like.
[0017] Referring next to figure 2, an exemplary software
architecture for enabling continuous synchronization of a
handheld device 1in a wireless communication network is
illustrated and generally designated 50. Handheld device 52
is in wireless communication with desktop computer 45 via
networks 56 which generically aﬁd 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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may be referred to as a data nessaging device, a two-way pager, a wreless
e-mai|l device, a cellular telephone with data nessaging capabilities, a
wireless Internet appliance or a data conmunication device, as exanples.
[ 0018] Handhel d devi ce 52 preferably includes a mcroprocessor which
controls the overall operation of handheld device 52. The m croprocessor
interacts with various subsystens of handhel d device 52 incl uding
comuni cati on subsystens, user interface subsystens, nmenory subsystens and
the like as well as other 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 c opeP&FVBRE, ©Phcl udiHEHCT eadt s datraT@NE v LG hmuse E8e¥ on20,
applications for exanple, wll nornallﬁ‘be installed on handhel d device 52
duri ng mafUFaEPLEFRAGNSFEPTKekanphe, 2aRRAdRELdCBeGEEESE521Hr aperablyibael udes
a native personal information manager (PIM application having the 10
ability t¥lbRgakFzergagemaiage fisfsianatt on rellardlhgld o, deBiceexadpl és
cal ender information, task information, contacts
preferably a two-way wireless communication device having at
least voice and data communication capabilities. Depending
on the exact functionality provided, 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.
[0018] Handheld device 52 preferably includes a
microprocessor which controls the overall operation of
handheld device 52. 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 HdcroproceSsor preferably
enables execution of software applications on handheld
device 52. A predetermined set of applications that control
basic operations, including 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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information and the like. [0019] Typically, the native PIM application
woul d have the ability to send and receive data itens via a wired or
Wi rel ess connection to synchroni zed and updated with the wuser's 7
corresponding data itens stored or associated with desktop conputer 54
when pronpted by the user to synchronize. The illustrated native PI M
application includes a host database 58 for storing the information, a
hi gh I evel APl 60 for accessing the information stored in host database 58
and a low |l evel APl 62 for nmanaging the information stored in host
dat abase 58. This configuration alone, however, does not allow for
conti nuous_ ,synchroni zation with desktop conputer 54 but instead, would
require tRBLYSEY 8 OFdaNEZE 13T SARAFINL2APTrBAt pPocEssatingodor KRt he
illustrated enbodi ment, handhel d device 52 serves as a host device such
that a cl PEARPABpI | €At AL Fray N isemedded -onfa Skhel Woaina ol JupplcomsRct s
supplant or otherwise performfunctionality that the host nornmally would
not be capaBrBagfopepRdr ffglike-t he present case, the native
configuration of handhel d device 52 does not allow for continuous .
synchroni 28P1L84 wi t Rygéskildy,colput eatbdesidM application would have
the ability to send and receive data items via a wired or
wireless connection to synchronized and updated with the
user’s corresponding data items stored or associated with
desktop computer 54 when prompted 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 centinuous
synchronization with desktop computer 54 but instead, would
require 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 functionality that the host normally would not be
capable of performing. In the present case, the native
cpnfiguration cf handheld device 52 doces not alleow for
continuous synchronization with desktop computer 54 such

that changes made in host database 58 are not updated in
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t hat changes made in host database 58 are not updated in 11 desktop
conputer 54 without user intervention. By adding a client synchronization
application, however, this functionality is achieved. Specifically, the
client synchronization application includes a client database 64 for
storing a mrror image or enhanced mrror inmage of the information stored
in the host database. The client synchronization application also includes
a client API 66 for accessing and managi ng client database 64 and a
notification handler nodule 68 that controls the acquisition, processing
and duplication of information between host database 58 and client
dat abase 64 as explained in greater detail below [0021] To achieve
cont i NnuouSCRKEEPe SOMPREHT ofi Attt W3rr clibprveyhEpRoni BHt Rdding a
application interfaces with a nultilayer transport stack 70 that is
oper abl e £1pnévi desdnciyepeiketdana trawispbratpeoi ocolbdwsveany typdisf data
via a reliable, secure and seanl ess continuous connection to a wreless
packet dafanseivhneeingt work. &ehpeéeidnpl antIpdohficakbnsporhest adkend
i ncludes a bottom | ayer (Layer 1) that is
synchronization application includes a c¢lient database 64
for storing a mirror image or enhanced mirror image of the
infermation stored 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 controlis the
acquisition, 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 client synchronization application interfaces with a
multilayer transport stack 70 that is operable to provide a
generic data transport protocol for any type cf data via a
feliable, 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 basic service coordination within
the exemplary network environment 56. For example, when
.handheld device 52 rcams from one carrier network to
another, Layer 1 verifies that the packets are relayed to

12



operable as an interface to the wirel ess network's packet |ayer. Layer 1
handl es basi c service coordination within the exenplary network
envi ronment 56. For exanple, when handheld device 52 roans from one
carrier network to another, Layer 1 verifies that the packets are rel ayed
to 12 the appropriate wirel ess network and that any packets that are
pendi ng fromthe previous network are rerouted to the current network. The
top layer (Layer 4) of transport stack 70 exposes various application
interfaces such as the client synchronization application to the services
supported on handhel d device 52. The renmaining two | ayers, Layer 2 and
Layer 3, are responsible for datagram segnentation/reassenbly and
security, tR®npPRSSPEA2AR WiraHG STy, N leépekt pREl hatosgen] metkdteatheh
handl er nodul e 68 provides an interface between the native PIM application
and the chrenPensynchriommy athenPaspliices i vetwnek | Arsomereniedl ient She
partially or conpletely disables the native synchroni zation functionality.
Speci fi cafryrenhdn@Fvhrkef eFbAceoPolplvgur éLagert A operapnsnrsrcoAtrekl ed by
notification handl er nodul e

70 exposes various application interfaces such as the client

synchronization application to the services supported on
handheld device 52. The remaining two layers, Layer 2 and
Layer 3, are responsible 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 embodiments
- 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
notificatibn handler module 68 sending an interrupt type
request to low level API 62 for notification of a change in
host database 58 (block 102). The request 1is sent to low
level API as high level APT 60 is unable to receive and
respond to such interrupt type requests. Once the request
has been sent, 1if no changé 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



68 are described in process 100. The process begins with notification
handl er nodul e 68 sending an interrupt type request to |ow |evel APl 62
for notification of a change in host database 58 (bl ock 102) The request
is sent to low |evel APl as high level APl 60 is unable to receive and
respond to such interrupt type requests. Once the request has been sent,
if no change is nade to the information stored in host database 58, no
action is taken by either notification handler nodule 68 or |ow | evel API
62 with 13 respect to the request (block 106). If a change, such as a

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

i nfor mat i BRSPACROEP BhEaBbgsEess, (Hwek M) -APITH22 sehaisgar nsifhi 84t Fon of
the change in host database 58 which is received by notification handler
nmodul e  68SLBFb8R, 168) VHFRIZES 10 NoB I 1ESEILEA MMartd &3 npyuFEiBg AEGCSERd a
request to high level APl 60 for the contents of host database 58 (bl ock
110) and Bhfeflestics @f ent NAPI BEIE ehethenedresicsf <f i @nt edhtaBase 64

(block 112) . It is noted that
record, is made to the information in host database 58, low

level API 62 sends a notification of the change in host
database 58 which is received by notification handler module
68 (block 108).
[0023] Notification handler module 68 now send a reguest
to high level API 60 for the contents of host database 58
(block 110) and a request to client API 66 for the contents
of c¢lient database 64 (block 112}. It is noted that
notification handler module 68 must request 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
- occurred in heost database 58, notification handler module 68
provides this information to client database 64 such that
the contents of client database 64 will again mirror the
contents of host database 58 (block 118). Once c¢lient
database 64 has been updated, the continuous connection

14



notification handl er nodul e 68 nust request the contents of host database
58 fromhigh level APl 60 as |low level APl is wunable to receive and
respond to such a request. The contents of these two databases 58, 64 are
then conpared to one another by notification handler nodule 68 (block 114)
such that notification handl er nodule 68 may identify what change has been
made i n host database 58 (bl ock 116). Once notification handl er nodul e 68
determ nes what change has occurred in host database 58, notification
handl er nodul e 68 provides this information to client database 64 such
that the contents of client database 64 will again mrror the contents of
host dat apase 58 (block 118) . once client database 64 has been updated,
the contiREbUSSRonREDH 14958 SR e 2haRBRel deakiPee SPRHE HeH ofia
computer 54 via networks 56 allows desktop database 72 to be updated using
deskt op APET72TEH| 96k 2P s [€RDLUCP nPBEBRAERY 72 rFadek t FeAatedsuaphg
updating client database 64 with the changes nade to the information in
host dat@BakEcB8APhhéA théoekahdl) made in host database 58 is a new
record, in one enbodi nent, notification handl er nodul e

[0024] Importantly, in addition to simply updating client

database 64 with the changes made to the information in host

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 association with the new record in client database 64.

For example, the additicnal 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 chaﬁge'in host database 58 (block 202).
As before, the request is sent to low level API as high
level API 60 1is wunable to receive and respond to such
interrupt type requests. Once the request has been sent, if
no change is made to the information stored in host databaée
58, no action is taken by either notification handler module

68 or low level API 62 with respect to the request (block
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68 adds additions fields to the new record which are stored in association
with the new record in client database 64. For exanple, the additional
fields may be useful or required to achieve the continuous synchronization
capability over networks 56. [00251 Another inplenentation of the client
synchroni zati on application on a host handhel d device will now be
described with reference to figure 4 and process 200. The process begins
with notification handler nodule 68 sending an interrupt type request to
|l ow l evel API 62 for notification of a change in host database 58 (bl ock
202) . As before, the request is sent to lowlevel APl as high |evel API
60 is unable to receive and respond to such_ interrupt type requests. Once
the requedPChas bEEnaseftange, KHCkhanyedi Lokrielalb thR YRS Pat PHn a8t or ed
in host database 58, no action is taken by either notification handler
modul e - 68NBRTEBANI evel AP eB2SHLNE rESpeEd, t dhthe cregliasr (®fock 1SW206)
If a change, such as a deletion, an update or an insertion to an existing
record, thecerdatirorrtsf delriwon eebr dnoenthiaadaiatdush ofs anadat FrPe thécord,
is made to the

information in host database 58, low level API 62 sends a

notification of the change in host database 58 which
includes the record ID of the 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 request
to high lewvel 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 regquest 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 another 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
medule 68 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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information in host database 58, |ow |evel APl 62 sends a notification of
the change in host database 58 which includes the record ID of the record
in which the change in mnmade. The notification is received by notification
handl er nodule 68 (block 208). [0026] Notification handl er nodul e 68 now
send a request to high level API 60 for the contents of the changed record
of host database 58 (bl ock 210) and a request to client APl 66 for the
contents of any corresponding record in client database 64 (bl ock 212)

As before, notification handler nodule 68 nust request the contents of the
changed record fromhigh [evel APl 60 as low |evel APl is unable to
receive and respond to such a request. The contents of these two records
are then EBﬁp&P@GEPGSOHEEdﬁ%ﬁ%e@aﬁ9bﬁ§?|ﬁﬁcaﬂi%ﬂ?k el er RBdal €61681Ebl ock
214) such that notification handler nodule 68 may identify what change has
been nadedfhabfge retomf g bbsek 2uBjatednceth®t igdrddtrivsrisharghaechinenl e 68
det erm nes what change has occurred, notification handler nodule 68

provi des PRFYERAf cram@hokdt dleviemt “dat abdsedeaktenchramputehe Conlvant s of

the effected record in client database 64 are updated and client database
64 again AEEvBESS 56 allows desktop database 72 to be updated using

desktop API 74 (block 220).
[0027] While this application has described a mobile
-device with reference to i1llustrative embodiments, this
description 1is not intended to be construed in a limiting
sense. 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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16 the contents of host database 58 (block 218) . once client database 64
has been updated, the continuous connection between handhel d device 52 and
desktop conputer 54 via networks 56 allows desktop database 72 to be
updat ed using desktop API 74 (block 220). [0027] Wiile this application

has described a nobile device with reference to illustrative enbodi nents,
this descriptionis not intended to be construed in alimting sense.
Vari ous nodifications and conbi nations of the illustrative enbodi nents as

wel | as ot her enbodinents of the nobile device, will be apparent to
persons skilled in the art upon reference to the description. It is,
therefore, intended that the appended cl ai ns enconpass any such
nodi fi cat Voms bF eqpbacdeh®s. 17 Wiat is clained is: 1. (Currently Amended)
A met hod for uEdating a client database (64) within a host handheld device
(52) to enabl el-conttnubestsyntneadedat Porethhd Rost updadhebdadetieat(52)

havi ng the client database (64), a host database (58), a
database (64) within a host handheld device (52) f£o enabile

continuous synchronization, the host handheld device (52)
having the client database (64), a host database (58), a
first API (62) and a second API (60) resident thereon, the
method comprising:

sending a request for notification of a change in the
host database (58} to the first API (62);

receiving the notification of the change in the host
database (58) after the change has occurred in the host
database (58);

reguesting contents of the hoét database (58) from =
the second API (60);

requesting contents from the client database (64);

comparing the contents of the host database (58} and
the contents of the client database.(64);

identifying the change in the host database (58); and

updating the client database (64) based upon the change

in the host database {58).

2, The methed as recited in claim 1 wherein receiving
- the notification of the change in the host database (58)

after the change has occurred in the host database (58)

18



first AP

(62) and a second APl (60) resident thereon, the nethod

conprising: sending a request for notification of a change in the hos

dat abase

(58) to the first APl (62); receiving the notification of the

change in the host database (58) after the change has occurred in the

dat abase

(58); requesting contents of the host database (58) froma t

second APl (60); requesting contents fromthe client database (64);
conparing the contents of the host database (58) and the contents of
client database (64); identifying the change in the host database (58)

updati ng
dat abase

the client database (64) based upon the change in the host
58 2. The nethod as recited in claim1l wherein receiving

notifi cat @ﬁ%f@?rt remplaRge ilflartd Hivisio dat abassd( 88) whifaterthdechhatige

occurred

in the host database (58) 18 further conprises identifying a

record i nc@@nEReEhe change occurred.

3. The method as recited in claim 2 wherein
requesting contents of the host database (58) from a second
API (60) further comprises reguesting contents of the record

in which the change occurred.

4. The method as recited 1in «c¢laim 3 wherein
requesting contents from a <c¢lient 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 1n claim 1 further
comprising wireless updating a desktop computer database

{72) based upon the updated client database (64).

G. The method as recited in claim 1 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
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3. The method as recited in claim2 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 related to the record in which the
change occurred in the host database (58). 5. The nethod as recited in
claiml1 further conprising wireless updating a desktop conputer database
(72) based upon the updated client database (64). 6. The nmethod as recited
inclaiml 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 notiFREREPBANGI CRNERARGe ¢t BhRAoSosdatdeaeagsg)SBo ducow al bigh AP
(62) and wherein requesting contents of the host database (58) froma
second APLeY®D)AFRLr{fhel-conprises 19 requesting contents of the host

.dat abase (58) froma high level APl (60). 7. The nethod as recited in claim
1 wherein receiving

7. The method as recited in claim 1 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).

8. The method as recited in claim 7 wherein updating
the client database (64) based upon the change in the host
database (58) further comprises adding the new record to the
client database (64) and adding additional fields in

association with the new record in the client database (64).
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the notification of the change in the host database (58) after the change
has occurred in the host database (58) further conprises receiving the
notification of a newrecord in the host database (58). 8. The nethod as
recited in claim7 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). 20 9. A
network system (50) conprising: a desktop conputer (54) having a database
(72); a wireless communication network (56) communicably |inked to the
deskt op conputer (54); and a handhel d device (52) communicably linked to
the wireless Ret woRknebBprkt REshamdiéPd getpeésiBgy including a host

dat abase (58) having first and second APl (62, 60) associated therewith, a
client database ¢eaktandcamprseifi(64li bAVhagdredate®psewldreirn t he
notification handler (68) sends a request for notification of a change in
the host datapaseifs8fseo rhumppisatAPh (62fFyordcei(wés tkkemmunicably

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) and a
notification handler (68), wherein the notification handler
(68) sends a request for notification of a change in the
host database (58) +to the first API {62), receives the
notification of the change in the host database (58) after
the change has occurred in the host database (58), requests
' Qontents of the host database (58) from the second API (60),
requests contents from the client database (64), compares
the contents ¢f the host database (58) and the contents of
the client database (64), identifies the change in the host
‘database (58) and sends a command to update the client
 database (64) based upon the change in the host database
(58), the handheld device (52) communicates 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).
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notification of the change in the host database (58) after the change has
occurred in the host database (58), requests contents of the host database
(58) fromthe second API (60), requests contents fromthe client database
(64), conpares the contents of the host database (58) and the contents of
the client database (64), identifies the change in the host database (58)
and sends a conmmand to update the client database (64) based upon the
change in the host database (58), the handhel d device (52) comuni cates
with the desktop conputer (54) via the wireless comunicati on network (56)
to update the desktop conputer database (72) based upon the updated
client database (64%. 21 10. The network system (50) as recited in claim9
wherein the not?fi cBefomadiwatle EWaHGE i hoPhe dfostedatghasen (B8 maf Per the
change has occurred in the host database (58) further conprises
i denti fi cahebpinfther aesidicatibincivt dre cHamege oteukredhost. dFhabagewor k
system (50) as recited in claim10 wherein the contents of the host
dat abase (58) #irehefhecohpniosehesnvenvsrefl thethecbpdti dawhbehet he8thange
further comprises identification of a record in which the

change occurred.

11. The network system (50) as recited in claim 10
wherein the contents of the host database (58) further
.comprise contents o¢f the record in which the change

occurred.

12. The network system (50) as recited in claim 11
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).

13. The network system (50) as recited in claim 9
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}).
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occurred. 12. The network system (50) as recited in claim 1l wherein the
contents froma client database (64) further conprises contents related to
the record in which the change occurred in the host database (58). 13. The
network system (50) as recited in claim9 wherein the notification of the
change in the host database (58) after the change has occurred in the host
dat abase (58) further conprises a notification of a new record in the host
database (58). 22 14. The network system (50) as recited in claim?9

wherein the command to update the client database (64) based upon the
change in the host database (58) further conprises a conmmand to add the
new record to the client database (64) and add additional fields in

associ ati on wi th-t hEhaeRatetotd siviteRe ¢PPentadatrabased( 6y . cdzinrs, A
handhel d device (52) conprising: a host database (58) having first and
second APFheBs2in B0F @cwBendt bd vRepedi Ehe client database (64) based

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

in the client database (64).
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a client database (64); and a notification handler (68), wherein the
notification handler (68) sends a request for notification of a change in
t he host database (58) to the first APl (62), receives the notification of
the change in the host database (58) after the change has occurred in the
host database (58), requests contents of the host database (58) fromthe
second APl (60), requests contents fromthe client database (64), conpares
the contents of the host database (58) and the contents of the client

dat abase (64), identifies the change in the host database (58) and sends a
command to update the client database (64) based upon the change in the
host dat abase §58). 16. The handhel d device (52) as recited in claim15
wherein the not?ficatienrdBelendevhafgé Ph ERBPROSENEAt abase (58) after the
change has occurred in the host database (58) further conprises

i denti fi cati on®ofO&tr éeddpase wht®h baginghdAgetocds rarkorxd ART TRE,
handhel d device (52) as recited in claim16 wherein the contents of the
host dat ab@se2$58yiatpghbherewith;

a client database (64); and

a notification handler (68), wherein the notification
handler (68) sends a request for notification of a change in
the host database (58) to the first API (62), receives the
notification of the change in the host database (58) aftef
the change has occurred in the host database (58), requests
contents of the host database (58) from the second API {60),
fequests contents from the client database (64), compares
the contents of the host database (58) and the contents of
the client database (64), identifies the change in the host
database (58) and sends a command to update the client
database (64) based upon the change in the host database

(58).

l6. The handheld device (52) as recited in claim 15
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.
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conprise contents of the record in which the change occurred. 18. The

handhel d devi c
client databas

e (52) as recited in claim17 wherein the contents froma
e (64) further conprises contents related to the record in

whi ch the change occurred in the host database (58). 19. The handhel d

device (52) as

recited in claim15 wherein the notification of the change

in the host database (58) after the change has occurred in the host

dat abase (58)
dat abase (58).

further conprises a notification of a new record in the host
20. The handhel d device (52) as recited in claim19 wherein

the command to update the client database (64) based upon the change in
the host database (58) further conprises a command to add the new record

to the client

t he new record
where

compr

occur

where

Hat abbBe Pearheddy el erldilBronads f rerdsen lassokidni 8A with

~in the client database (64). 25 _
in the contents of the host database (58} further

ise «contents of the record in which the change

red.

18. The handheld device (52) as recited in claim 17

in the contents from a client database (64) further

comprises contents related to the record in which the change

occurred in the host database (58).

19. The handheld device (52) as recited in claim 15
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).

20. The handheld device (52) as recited in claim 19
- 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 tc the client database (64)
and add additional fields in association with the new recofd

"in the client database (64).
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