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SYSTEMS AND METHODS FOR CONTINUOUS PIM SYNCHRONIZATION
BETWEEN A HOST COMPUTER AND A CLIENT HANDHELD DEVICE

TECHNICAL FIELD

The present application relates, in general, to personal information management

(PIM) applications in a wireless network, and in particular, to systems and methods for
implementing continuous synchronization of PIM applications between a host desktop

computer and a client handheld device.

BACKGROUND

Many wireless handheld devices in wireless networks may implement PIM

applications and provide personal information services such as calendar, contacts, tasks,
memos or the like. Some of these wireless handheld devices are capable of wireless
synchronization with the desktop computer, that is, information is transferred between the
desktop computer and the handheld device to update each. However, these wireless
handheld devices usually utilize a pull based technique where the synchronization only
happen on a periodic basis. For example, a user may configure to make synchronization
happen every 10 minutes, and the wireless handheld device asks server to send all the
accumulated changes since the last synchronization event.

Many wireless handheld devices are not capable of continuous synchronization to
update the information stored on the desktop computer when changes are made to the
personal information stored on the handheld device or update the information stored on the
handheld device when changes are made to the personal information stored on the desktop
computer. A need has arisen for systems and methods for implementing continuous

synchronization of PIM applications between a desktop computer and a handheld device.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows an exemplary network environment including a host desktop

computer and a client wireless handheld device wherein an embodiment of the present

application may be practiced;
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Fig. 2 shows a system for implementing continuous wireless synchronization of
PIM applications between a host desktop computer and a client wireless handheld device
according to an embodiment of the present application;

Fig. 3 shows a flowchart showing an embodiment of a method to implement
continuous wireless synchronization of PIM applications from a host desktop computer to
a client wireless handheld device;

Fig. 4 shows a flowchart showing another embodiment of a method to implement
continuous wireless synchronization of PIM applications to a host desktop computer from
a client wireless handheld device; and

Fig. 5 shows a system for implementing continuous wireless synchronization of
PIM applications between a host desktop computer and a client wireless handheld device

according to an additional embodiment of the present application.

DETAILED DESCRIPTION

~ Generally speaking, the present application utilizes push based wireless transport
architecture to implement continuous synchronization of PIM applications between a host
desktop computer and a client wireless handheld device. Whenever there is a change in
PIM applications such as calendar, in the handheld device, the architecture automatically
pushes the change to the desktop computer to synchronize the desktop computer with the
handheld device immediately. Similarly, whenever there is a change in PIM applications
such as calendar in the desktop computer, the change is automatically pushed to the
handheld device to immediately update the PIM application such as calendar information.
According to a first aspect, the present disclosure relates to a method for
implementing continuous synchronization of personal information management (PIM)
applications from a host desktop computer having a desktop PIM database to a client
wireless handheld device having a handheld PIM database. The method includes the steps
of generating a PIM message at the host desktop computer whenever there 1s a change in
the desktop PIM database, sending the PIM message from the host desktop computer to
the client wireless handheld device via a wireless network, determining the type of the
PIM message and storing the PIM message in a handheld PIM database and in a handheld
mirror database if the PIM message is a non-email message.
According to a second aspect, the present disclosure relates to a wireless handheld

device operable to continuously synchronize PIM information with a host desktop
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computer. The device comprises means for updating a handheld PIM database to reflect a
change to PIM information, means for updating a handheld mirror database to retlect the
change to PIM information, means for generating an email message, means for attaching
to the new email the change to the PIM information, means for translating the change to
the PIM information from a handheld data format into a network data format and means
for sending the email message from the client wireless handheld device to the host desktop
computer via a wireless network.

According to a third aspect, the present disclosure relates to a system for
implementing continuous synchronization of personal information management (PIM)
between a host desktop computer and a client wireless handheld device via a wireless
network. The system comprises a host desktop computer having a desktop PIM database
and operable to send a first PIM message via the wireless network to the client wireless
handheld device, to receive a second PIM message from the client wireless handheld
device via the wireless network and to update the desktop PIM database if the second PIM
message is a non-email message. The system further comprises a client wireless handheld
device having a handheld PIM database and a mirror database, operable to receive the first
PIM message via the wireless network, to update the PIM database and mirror database
according to the content of the first PIM message and to send the second PIM message via
the wireless network.

Referring initially to Figure 1, depicted therein is an exemplary network
environment 100 including a wireless packet data service network 102 wherein an
embodiment of the present patent application may be practiced. An enterprise network
104, 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 106-1 through 106-N disposed as part of the enterprise network 104 are
operable to provide or effectuate a host of internal and external services such as email,
video mail, Internet access, corporate data access, messaging, calendaring and scheduling,
information management and the like. Accordingly, a diverse array of personal
information appliances such as desktop computers, laptop computers, palmtop computers
and the like, which are generically and collectively referred to herein and depicted as

desktop computer 108, may be operably networked to one or more of the application
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servers 106-i, where i = 1, 2,...,N, with respect to the services supported in enterprise
network 104.

Additionally, a remote services server 120 may be interfaced with enterprise
network 104 for enabling a corporate user to access or effectuate any of the services from
a remote location using a suitable handheld device 122. 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 124, as well as the
wireless packet data service network 102 operable with handheld device 122 via suitable
wireless network infrastructure that includes a base station 126. In one embodiment, a
trusted relay network 128 may be disposed between Internet 124 and the infrastructure of
wireless packet data service network 102. By way of example, handheld device 122 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.

For purposes of the present patent application, the wireless packet data service
network 102 may be implemented in any known or heretofore unknown mobile
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 102 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 102
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.

Figure 2 shows a system for implementing continuous wireless synchronization of
PIM applications between a host desktop computer and a client wireless handheld device
according to an embodiment. Information is transferred between the desktop computer and
the handheld device to update each immediately whenever there is a change occurred in
the desktop computer or the handheld device. As shown in figure 2, the desktop computer
108, application server 106 are all similar to those of figure 1, and network 201 generally
refers to enterprise network 104, remote services server 120, Internet 124, relay network
128, wireless network 102, and base station 126 as shown in figure 1. System 200

implements continuous synchronization of PIM applications between host desktop

4
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computer 108 and client wireless handheld device 202. Client handheld device 202
comprises the following modules: transport mechanism 206, synchronizer 216, database
accessor 224, mirror database 220, PIM database 238, reconciler 226, database listener
230, email communication module 208, email database 212, and user interface (Ul) 234.
Client handheld device 202 preferably includes a microprocessor (not shown) which
controls the overall operation of handheld device 202.

In the illustrated embodiment, desktop computer 108 is a host device, and
handheld device 202 is a client device. Transport mechanism 206 is an interface between
the host device and the client device. It handles network communication protocols such as
packet assembling, disassembling, encryption, decryption, retry and etc. When a PIM
message is sent from desktop computer 108, transport mechanism 206 receives the
message and translates the message data from the data format of network 201 to the data
format of handheld device 202. Similarly, when a PIM message is sent from handheld
device 202, transport mechanism 206 translates the message data from the data format of
handheld device 202 to the data format of network 201. Transport mechanism 206 sends a
notification regarding a message coming from network 201 to synchronizer 216.

Synchronizer 216 initializes PIM applications and receives a message from
transport mechanism 206 to verify if the message is valid or not. If the message is stale or
conflicting, it is invalid. When a user sends a non-email message such as a calendar
appointment from handheld device 202, synchronizer 216 controls the message to be
transported through transport mechanism rather than email communication module 208.
Similarly, when the user sends a non-email message such as a calendar appointment from
desktop computer 108, synchronizer 216 controls the message to be transported from
transport mechanism 206 to database accessor 224, mirror database 220, PIM database
238. and UI 234. When the user sends an email related message from desktop computer
108 or handheld device 202, such as a meeting request or a meeting response,
synchronizer 216 controls the message to go through email communication module 208,
and email database 212 and in addition to those modules for a non-email message.

When an email message such as a meeting request or a meeting response comes
from desktop computer 108, appointment data is extracted from the email message and
synchronizer 216 determines if the appointment data is valid. If the appointment data 1s
valid, that is, the appointment data is not stale or conflicting, PIM database 238 and mirror

database 220 are updated with the appointment data. Email communication module 208
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stores the email message into email database 212 so that it may be displayed by UI 234.
When an email message such as a meeting request or a meeting response 1s created on
handheld device 202, synchronizer 216 may create a new email message according to the
specified network protocol, store it into email database 212, and then attach appointment
data to the new email message to send the message to transport mechanism 206.

Database accessor 224 accesses mirror database 220 and PIM database 238 to
update the databases and synchronize them with desktop database 246 whenever there is a
message from desktop computer 108. It also responds to any query of an entry in database
and retrieves it from mirror database 220. PIM database 238 stores PIM message, and the
change of a message may be displayed on UI 234. For example, PIM database 238 may be
a calendar database for storing calendar entries. Any changes in the entries may be
automatically reflected on Ul 234. Mirror database 220 mirrors entries in the PIM
database. It stores entries corresponding to entries in the PIM database and supplements it
with additional information necessary for synchronization. Whenever there is a change in
PIM database 238 from the handheld device 202, the change may be identified by
comparing the contents of PIM database 238 and the contents of mirror database 220.

Reconciler 226 maintains mirror database 220 and PIM database 238 to be
synchronized at start time of the system 200. Database listener 230 receives a notification
with respect to any change in PIM database 238. Regarding any change notification 1t
receives, database listener 230 compares the content of PIM database 238 with the content
of mirror database 220 to identify what has changed, and confirm if the change is vahd. If
the change violates the protocol, the change is invalid. Otherwise, it is valid. Afterwards,
the change information is passed to synchronizer 216 to send it to desktop computer 108
so as to synchronize to desktop computer 108.

Email database 212 stores email messages, meeting requests and meeting
responses. Meeting requests and meeting responses of calendar applications are treated as
email messages to send and receive. Appointment data are attached to the email messages.
Email communication module 208 sends and receives emails. Email communication
module 208 receives a meeting request or a meeting response as an email from network
201 and stores it into email database 212. UI 234 is an interface between handheld device
202 and a user. UI 234 retrieves data from PIM database 238 and email database 212 for
display, and writes data to PIM database 238 for any PIM change made on handheld
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device 202. PIM data in this embodiment may be calendar, contacts, tasks, memos or the

like.

Figure 3 shows a flowchart showing an embodiment of a method to implement
continuous wireless synchronization of PIM applications from a host desktop computer to
a client wireless handheld device. The process starts at block 300 and proceeds to step 302,
where a PIM message is sent from host computer 108. This will generally occur when a
user creates a PIM entry, such as a calendar entry, on a host desktop computer 108 and
stores it into desktop database 246. At step 304, the transport mechanism 206 performs an
interface process from network 201 to handheld device 202. Transport mechanism 206
receives the PIM message from network 201 according to network communication
protocols such as packet assembling, disassembling, encryption, decryption, retry or the
like, translates the PIM message data from the data format of network 201 to the data
format of handheld device 202, and sends a notification regarding a message coming from
network 201 to synchronizer 216. The data format of network 201 may, for example, be
ASCII string format. The data format of handheld device 202 may, for example, be
Windows CE data format.

Synchronizer 216 receives the notification and determines the type of the message
at step 306. If the message is not an email message, process flow proceeds directly to step
316. If the message is an email message such as a meeting request or a meeting response,
the process proceeds to step 308 where the message is sent to email communication
module 208 from transport mechanism 206. Email communication module 208 then
extracts appointment data from the message at step 310.

Synchronizer 216 determines whether the appointment data is valid at step 312. If
the appointment data is not valid for some reason, for example, the appointment data is
stale or conflicting with an existing appointment data, then the appointment data is
rejected and the process returns to step 302, where the user sends an another message such
as a meeting request or a meeting response. If the appointment data is valid, synchronizer
216 stores the email message into email database 212 at step 314 for displaying on UI 234,
The process then proceeds to step 316, where PIM database 238 is updated with the valid
appointment data. Mirror database 220 is updated with the valid appointment data at step

318, and then the message is read by means of UI 234 at step 320. Process flow ends at step 322.

If the message type i1s not an email message, for example, the message is an

appointment data; PIM database 238 and mirror database 220 are updated with the
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appointment data subsequently at 316 and 318, and the appointment data is read on Ul at
318.

It is clear from the above process that a message is synchronized from desktop
database 246 of desktop computer 108 to PIM database 238 of handheld device 202 as
soon as the message is created and sent from desktop computer 108. The user may read the
message from UI 234. The PIM message in this embodiment refers to calendar, contacts,
tasks, memos or the like.

For the calendar application, the PIM message may be the creation of a new record,
an update to an existing record or a deletion to an existing record. A calendar record may
be an appointment, a meeting request or a meeting response. A meeting request or a
meeting response is an email message attached with appointment data.

The following will describe a continuous synchronization of PIM message from a
handheld device with reference to figure 4. Fig. 4 shows a flowchart showing another
embodiment of a method to implement continuous wireless synchronization of PIM
applications to a host desktop computer from a client wireless handheld device.

The process starts in block 400 and proceeds to step 402, where a PIM change 1s
made. This may occur, for example, where a user makes a PIM change such as a calendar
entry by means of Ul 234 of handheld device 202, and saves the PIM change to PIM
database 238. PIM database 238 is updated at step 404. At step 406, PIM database 238
sends a notification there is a change in PIM database 238. The database listener 230
receives the notification and compares the content of PIM database with the content of
mirror database to identify what change has been done at step 408. In step 410, it 1s
determined whether the change is valid. If the change is invalid, the message is rejected at
412 and process flow returns to step 402 for the user to create another change. If the
change is valid, then mirror database 220 is updated with the change at 414. The change
may be, for example, the appointment data coming from handheld device 202.

The process proceeds to step 416, where the type of the message is determined by
synchronizer 216. If the message is not an email message, process flow proceeds directly
to step 424, described below. If the message is an email message, such as a meeting
request or a meeting response, the process goes to step 418 where a new email message is
created by synchronizer 216, and at step 420, the new email message stores mnto email
database 212. At step 422, the synchronizer 216 attaches the appointment data identified

by database listener 230 at step 408 to the new email message and sends the new email
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message attached with the appointment data to transport mechanism 206. The process then
proceeds to step 424.

At step 424, the system performs an interface process between handheld device
202 and network 201. Transport mechanism 206 translates the message data format from
the data format of handheld device 202 to the data format of network 201 and sends the
message to network 201 according to communication protocols such as packet assembling,
disassembling, encryption, decryption, retry or the like, and desktop computer 108 extracts
the appointment data and updates desktop database 246 with the appointment data at 426.
The message is displayed on desktop computer at step 428. Process flow ends in
block 430.

The above process illustrates that a message is synchronized from PIM database
238 of handheld device 202 to desktop database 246 of desktop computer 108 as soon as
the message is created and sent from handheld device 202. The PIM message in this
embodiment refers to calendar, contacts, tasks, memos or the like. For the calendar
application, the PIM message may be the creation of a new record, an update to an
existing record, or a deletion to an existing record. A meeting request or a meeting
response is an email message attached with appointment data. Continuous
synchronization of PIM applications between host desktop computer 108 and client
handheld device 202 is implemented by means of the processes as shown in figure 3 and
figure 4.

Figure 5 shows an additional embodiment of a system for implementing
continuous wireless synchronization of PIM applications between a host desktop computer
and a client wireless handheld device. Information is transferred between the host desktop
computer 108 and the client handheld device 502 to update each immediately whenever
there is a change in the host desktop computer 108 or the client handheld device 502.

As shown in figure 5, the host desktop computer 108 and application server 106
are similar to those of figures 1 and 2. Network 201 generally refers to enterprise network
104, remote services server 120, Internet 124, relay network 128, wireless network 102,
and base station 126 as shown in figure 1. System 500 implements continuous
synchronization of PIM applications between host desktop computer 108 and client
wireless handheld device 502. Client handheld device 502 comprises the following
modules: transport mechanism 506, mirror listener 510, synchronizer 516, database

accessor/listener 524, mirror database 520, PIM database 538, reconciler 526, PIM listener
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530, email communication module 508, email database 512, and user interface (UI) 534.
Client handheld device 502 preferably includes a microprocessor (not shown) which
controls the overall operation of handheld device 502.

In the illustrated embodiment, desktop computer 108 is a host device, and
handheld device 502 is a client device. Transport mechanism 506 is an interface between
the host device 108 and the client device 502. It handles network communication protocols
such as packet assembling, disassembling, encryption, decryption, retry and etc. When a
PIM message is sent from host desktop computer 108, transport mechanism 506 receives
the message and translates the message data from the data format of network 201 to the
data format of client handheld device 502. Similarly, when a PIM message is sent from
client handheld device 502, transport mechanism 506 translates the message data from the
data format of handheld device 502 to the data format of network 201. Transport
mechanism 506 sends a notification regarding a message coming from network 201 to
synchronizer 516.

Synchronizer 516 initializes PIM applications and receives a message irom
transport mechanism 506 to verify if the message is valid or not. If the message is stale or
conflicting, it is invalid. When a user sends a non-email message such as a calendar
appointment from handheld device 502, synchronizer 516 directs the message through
transport mechanism 506 rather than email communication module 508. Similarly, when
the user sends a non-email message such as a calendar appointment from desktop
computer 108, synchronizer 516 controls the message to be transported from transport
mechanism 506 to database accessor/listener 524, mirror database 520, PIM database 538
and UI 534. When the user sends an email related message from host desktop computer
108 or handheld device 502, such as a meeting request or a meeting response,
synchronizer 516 directs the message through email communication module 508, email
database 512 and UI 534.

When an email message such as a meeting request or a meeting response comes
from host desktop computer 108, appointment data is extracted from the email message
and synchronizer 516 determines if the appointment data is valid. If the appointment data
is valid, that is, the appointment data is not stale or conflicting, PIM database 538 and
mirror database 520 are updated with the appointment data. Email communication module

508 stores the email message in email database 512 so that it may be displayed by UI 534.

10
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When an email message such as a meeting request or a meeting response 1s created
on handheld device 502, synchronizer 516 may create a new email message according to
the specified network protocol, store it into email database 512, and then attach
appointment data to the new email message to send the message to transport mechanism
506.

Database accessor/listener 524 accesses mirror database 520 in order to update and
synchronize it with desktop database 246 whenever there is a message from host desktop
computer 108 or whenever there is a PIM change from handheld device 502. It also
responds to any database query and retrieves the requested information from mirror
database 520. PIM database 538 stores PIM messages, and the change of the message 1s
displayed on UI 534. For example, it may be a calendar database storing calendar entries.
Any changes in the entries get automatically reflected on UI 534. Mirror database 520
mirrors the entries in the PIM database 538. It keeps entries corresponding to the entries 1n
the PIM database 538 and supplements it with any additional information necessary for
synchronization. Whenever there is a change in the PIM database 538 initiated from the
client handheld device 502, the change may be identified by comparing the contents of
PIM database 538 and the contents of mirror database 520.

Reconciler 526 maintains mirror database 520 and PIM database 538 to be
synchronized at start time of the system 500. PIM listener 530 receives a notification from
PIM database 538 whenever there is a change in PIM database 538. Regarding any change
notification it receives, PIM listener 530 updates mirror database 520.

Email database 512 stores email messages, meeting requests and meeting
responses. Meeting requests and meeting responses of calendar applications are treated as
email messages to send and receive. Appointment data are attached to the email messages.
Email communication module 508 sends and receives emails. Email communication
module 508 receives a meeting request or a meeting response as an email from network
201 and stores it into email database 512.

Ul 534 is an interface between client handheld device 502 and user. It reads data
from PIM database 538 and email database 512 for displaying a PIM message, and writes
data to PIM database 538 for any PIM change made on handheld device 502. PIM data in
this embodiment may be calendar entries, contacts, tasks, memos or the like.

Although those of skill will recognize that the structure of client handheld device
502 is similar in many respects to client handheld device 202 of figure 2, those of skill in
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the art will also recognize a number of distinctions between the two. Mirror Listener 510
listens for any changes in mirror database 520 and propagates any such changes to the
PIM database 538. This function is similar to the function performed by the database
accessor 224 of figure 2. In contrast to database accessor 224 of figure 2, however,
database accessor/listener 524 does not update the PIM database 538. Database
accessor/listener 524 interacts with mirror database 520 only and saves any updates
coming from the synchronizer 516 to mirror database 520. Database accessor/listener 524
also listens for any changes in the mirror database 520 and communicates any such
changes to synchronizer 516.

Those of skill in the art will appreciate that the foregoing disclosure includes a
variety of aspects and embodiments. According to a further aspect, the present disclosure
relates to a method for implementing continuous synchronization of personal information
management (PIM) applications between a host desktop computer and a client wireless
handheld device. The method comprises sending a PIM message from the host desktop
computer to the client wireless handheld device via a wireless network, receiving the PIM
message in the client wireless handheld device, translating the PIM message from network
data format into handheld data format, determining the type of the PIM message, updating
a PIM database with the PIM message if the PIM message is a non-email message and
updating a mirror database with the PIM message. The PIM database stores every PIM
message entry, while the mirror database stores a mirror image of every PIM message
entry in the PIM database along with information for synchronizing the host desktop
computer with the client wireless handheld device.

According to certain embodiments, the method further comprises extracting
appointment data if the PIM message is an email message, determining if the appointment
data is valid, storing the email message into an email database if the appointment data is
valid, updating the PIM database with the appointment data and updating the mirror
database with the appointment data.

According to a further embodiment, the present disclosure relates to a method for
implementing continuous synchronization of personal information management (PIM)
applications between a host desktop computer and a client wireless handheld device. The
method comprises sending a PIM message from the client wireless handheld device,
updating a PIM database, notifying there is a change in the PIM database, comparing the

contents of the PIM database and the contents of a mirror database, identifying the change
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information in the PIM database, updating a mirror database based on the change
information, determining the type of the PIM message, translating the change information
from handheld data format into network data format if the PIM message is a non-email
message, sending the change information from the client wireless handheld device to the
host desktop computer via a wireless network, updating a desktop database of the host
desktop computer based on the change information. The PIM database stores every PIM
message entry, while the mirror database stores a mirror image of every PIM message
entry in the PIM database along with additional information for synchronizing between the
host desktop computer and the client wireless handheld device.

In one aspect, the method further comprises creating a new email message if the
PIM message is the email message, storing the new email message into an email database,
attaching appointment data identified from the change information to the new email,
translating the new email message attached with appointment data from handheld data
format into network data format, sending the new email message attached with
appointment data from the client wireless handheld device to the host desktop computer
via a wireless network, updating a desktop database of the host desktop computer based on
the appointment data, and displaying the new email message attached with appointment
data.

According to a further embodiment, the present disclosure relates to a system for
implementing continuous synchronization of personal information management (PIM)
applications between a host desktop computer and a client wireless handheld device. The
system comprises a host desktop computer having a desktop database for creating a first
PIM message and sending the first PIM message from the host desktop computer via a
wireless network to the client wireless handheld device, and receiving a second PIM
message resulted from a PIM change from the client wireless handheld device and
updating the desktop database based on the change information if the second PIM message
is an non-email message, a wireless network communicably linked to the host desktop
computer, a client wireless handheld device communicably linked to the wireless network,
the client wireless handheld device including an interface mechanism for receiving the
first PIM message and sending the second PIM message according to network
communication protocols and translating the first second PIM from handheld data format
into network data format if the second message is an non-email message, a synchronizer

for determining the validity of the first PIM message from the host desktop computer and
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the validity of the second PIM message, determining the types of the first PIM message
and the second PIM message, a PIM database for storing first PIM message from the host
desktop computer and the PIM change from the client wireless handheld device, a mirror
database for storing a mirror image of every message in the PIM database and additional
information for synchronizing the host desktop computer with the client wireless
handheld device, and updating means for updating the PIM database and the mirror
database based on the first PIM message from the host desktop computer, and updating the
PIM database and mirror database based on the PIM change from the client wireless
handheld device.

In one aspect, the synchronizer creates a new email message if the second PIM
message is an email message, and attaches appointment data to the new email message.
The system may further comprise an email communication module for receiving the first
PIM message from the interface mechanism if the type of the first PIM message 1s an
email message and for sending the new email message attached with the appointment data
if the second PIM message is an email message, and an email database for saving the
email message from the host desktop computer and the email message from the client
wireless handheld device. The interface mechanism translates the new message attached
with the appointment data from handheld data format into network data format, and the
desktop computer extracts the appointment data and updates the desktop database.

While this application has described a wireless network with reference to
illustrative embodiments, this description is 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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CLAIMS:

1. A method for implementing continuous synchronization of personal information
management (PIM) applications from a host desktop computer having a desktop PIM
database to a client wireless handheld device having a handheld PIM database and a handheld
mirror database, the method comprising:

receiving at the client wireless handheld device, via a wireless network, a PIM
message generated at the host desktop computer upon a change in the desktop PIM database;

determining whether the PIM message i1s an email message or a non-e-mail message;

storing the PIM message in the handheld PIM database and in the handheld mirror
database 1f the PIM message 1s a non-email message;

extracting appointment data from the PIM message if the PIM message is an email
message with appointment data; and

determining whether the appointment data extracted from the email message conflicts
with an existing appointment in the handheld PIM database;

when the appointment data extracted from the email message does not conflict with an
existing appointment in the handheld PIM database, storing the email message into an e-mail
database, storing the extracted appointment data in the handheld PIM database, and storing

the extracted appointment data in the handheld mirror database.

2. The method of claim 1, wherein the PIM message 1s one of: creation of a calendar

record, an update to a calendar record and deletion to a calendar record.

3. The method of claim 2, wherein the calendar record 1s an appointment record.
4. The method of claim 2, wherein the calendar record 1s a meeting request record.
5. The method of claim 2, wherein the calendar record i1s a meeting response record.
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0. The method of claim 1, wherein the PIM message 1s one of: creation of a contacts

record, an update to a contacts record and deletion of a contacts record.

7. The method of claim 1, wherein the PIM message i1s one of a creation of a tasks

record, an update to a tasks record and a deletion to a tasks record.

8. The method of claim 1, wherein the PIM message 1s one of a creation of a memos

record, an update to a memos record and a deletion to a memos record.

0. A wireless handheld device operable to continuously synchronize PIM intormation
with a host desktop computer, the device comprising;

means for receiving at the wireless handheld device via a wireless network a PIM
message from the host desktop computer whenever there is a change in the desktop PIM
database;

means for determining whether the PIM message 1s an email message or a non-e-mail
message;

storing the PIM message in the handheld PIM database and in the handheld mirror
database 1f the PIM message 1s a non-email message;

extracting appointment data from the PIM message 1f the PIM message 1s an email
message with appointment data; and

determining whether the appointment data extracted from the email message conflicts
with an existing appointment in the handheld PIM database;

when the appointment data extracted from the email message does not conflict with an
existing appointment in the handheld PIM database, storing the email message into an e-mail
database, storing the extracted appointment data in the handheld PIM database, and storing

the extracted appointment data in the handheld mirror database.

10. The device of claim 9, wherein the change 1s one of: creation of a calendar record, an

update to a calendar record and deletion of a calendar record.
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11.  The device of claim 10, wherein the calendar record 1s an appointment record.

12.  The device of claim 10, wherein the calendar record 1s a meeting request record.

13.  The device of claim 10, wherein the calendar record 1s a meeting response record.

14.  The device of claim 9, wherein the change to PIM information is on¢ of: creation of a

contacts record, an update to a contacts record and deletion of a contacts record.

15.  The device of claim 9, wherein the change to PIM information is one of: creation of a

tasks record, an update to a tasks record and deletion of a tasks record.

16.  The device of claim 9, wherein the change to PIM information ts one of; creation of a

memos record, an update to a memos record and deletion of a memos record.

17. A system for implementing continuous synchronization of personal information
management (PIM) between a host desktop computer and a client wireless handheld device
via a wireless network, the system comprising:

a host desktop computer having a desktop PIM database and operable to send a first
PIM message via the wireless network to the client wireless handheld device;

a client wireless handheld device having a handheld PIM database and a mirror
database, the handheld device operable to receive the first PIM message via the wireless
network and determine whether the PIM message 1s an email message or a non-e-mail
message; to store the PIM message in the handheld PIM database and in the handheld mirror
database if the PIM message is a non-email message; to extract appointment data from the
PIM message if the PIM message is an email message with appointment data and determine
whether the appointment data extracted from the email message conflicts with an existing
appointment in the handheld PIM database, and if the appointment data extracted from the
email message does not conflict with an existing appointment in the handheld PIM database,

to store the email message into an e-mail database, store the extracted appointment data in the
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handheld PIM database, and store the extracted appointment data in the handheld mirror

database.

18.  The system of claim 17, wherein the first PIM message relates to one of: creation of a

calendar record, an update to a calendar record and deletion of a calendar record.
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