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(57) ABSTRACT 

The present invention includes a mobile device which 
provides the user with the ability to Schedule a meeting 
request from the mobile device itself. The mobile device 
creates an object representative of the meeting request and 
assigns the object a global identification number which 
uniquely identifies the object to other devices which encoun 
ter the object. In addition, the mobile device in accordance 
with one aspect of the present invention provides a property 
in the object which is indicative of whether the meeting 
request has already been transmitted. In this way, other 
devices which encounter the meeting request are capable of 
identifying it as a unique meeting request, and of determin 
ing whether the meeting request has already been transmit 
ted, in order to alleviate the problem of duplicate meeting 
request transmissions. 
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GENERATING MEETING REQUESTS AND GROUP 
SCHEDULING FROM A MOBILE DEVICE 

REFERENCE TO CO-PENDING PATENT 
APPLICATION 

0001. This patent application claims the priority of the 
following two U.S. provisional patent applications, Serail 
No. entitled “FEATURES OF A MOBILE 
DEVICE AND ASSOCIATED COMPUTER', filed on Oct. 
24, 1997 and Ser. No. entitled “FEATURES OF AMOBILE 
DEVICE AND ASSOCIATED COMPUTER, filed on Nov. 
7, 1997. 
0002 Reference is hereby made to the following co 
pending U.S. patent applications which are hereby incorpo 
rated by reference: 

0003) Ser. No. , filed on even date herewith, 
entitled “ELECTRONIC MAIL OBJECT SYN 
CHRONIZATION BETWEENA DESKTOP COM 
PUTER AND MOBILE DEVICE"; and 

0004] Ser. No. , filed on even date herewith, 
entitled “SYSTEM AND METHOD FOR INTER 
ACTION BETWEEN A DESKTOP COMPUTER 
AND MULTIPLE MOBILE DEVICE, all of which 
are assigned to Same assignee as the present inven 
tion. 

BACKGROUND OF THE INVENTION 

0005 Mobile devices are small electronic computing 
devices often referred to as personal digital assistants. One 
Such mobile device is sold under the trade name Handheld 
PC (or “H/PC”) based on a Windows CE brand operating 
system provided by Microsoft Corporation of Redmond, 
Washington. While a wide variety of computing tasks and 
applications can be performed by Such mobile devices, 
personal information managers (PIMs) are particularly well 
Suited to mobile devices. 

0006 PIMs typically comprise applications which enable 
the user of the mobile device to better manage Scheduling 
and communications, and other Such tasks. Some commonly 
available PIMS include Scheduling and calendar programs, 
task lists, address books, and electronic mail (e-mail) pro 
grams. Some commonly commercially available PIMs are 
sold under the brand names Microsoft Schedule+ and 
Microsoft Outlook and are commercially available from 
Microsoft Corporation of Redmond, Washington. For pur 
poses of this discussion, PIMS shall also include Separate 
electronic mail applications, Such as that available under the 
brand name MicroSoft Exchange. 
0007. It is also common for mobile devices to be used in 
conjunction with a desktop computer. For example, the user 
of a mobile device may also have access to, and use, a 
desktop computer at work, at home, or both. A user may 
typically run the same types of PIMs on both the desktop 
computer and the mobile device (although the particular 
versions of the PIMs may be somewhat different from the 
desktop computer to the mobile device). Thus, it is quite 
advantageous for the mobile device to be designed to be 
couplable to the desktop computer to exchange information 
with, and share information with, the desktop computer. 
0008. The user may also typically make changes to the 
PIMs both on the mobile device, and at the desktop. There 
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fore, it is advantageous for the PIMs on both the mobile 
device and the desktop to contain the most up-to-date 
information, regardless of whether recent changes to the 
PIMs have been made on the mobile device or the desktop 
computer. The process of coupling the mobile device with 
the desktop computer, and integrating the information Stored 
by the PIMs on the mobile device and the desktop computer 
Such that the two contain the same updated information is 
referred to as Synchronization. 

0009 Conventional PIMs which support electronic cal 
endaring and Scheduling features (collectively referred to as 
a Scheduler, or as a scheduling application) are traditionally 
supported on desktop computers. Such PIMs provide the 
ability of the user to Schedule a meeting request for one or 
more desired attendees. 

0010. In order to generate a meeting request, the user 
typically interacts with the Scheduling application through a 
user interface. The user interface provides the user with a 
plurality of Selectable options to parameterize the meeting 
request. For example, the user interface typically allows the 
user to pick a date and time (and often a place) on which the 
meeting is to be held. The user interface also typically allows 
the user to Select a group of attendees that the user wishes 
to attend the meeting, to enter Some textual description of 
the meeting, and to Specify whether the meeting is for only 
a single date, or is a recurring meeting (i.e., whether the 
meeting is to occur only on one date, the 15" of every 
month, the first Monday of every month, every Monday, 
etc.). 
0011 Based on this information, the scheduling applica 
tion creates an object which is representative of the meeting 
and enters it on the user's calendar as an appointment. Such 
objects are typically defined by a number of properties, Some 
of which are defined by the user input information which the 
user provides while generating the meeting request. The 
meeting object also contains a critical time Stamp (UTC) 
which is updated whenever a critical change is made to the 
meeting object, Such as changes to the Start or end date or 
time, changes in the location, etc. 

0012 Since other people are identified as attendees, the 
appointment entered on the calendar is viewed as a meeting 
and the Scheduling application typically calls methods 
exposed by an electronic mail application in accordance 
with messaging application programming interfaces 
(MAPI), or other APIs which are a set of well documented, 
published interfaces commercially available from the 
Microsoft Corporation of Redmond, Washington. 
0013 In response, the electronic mail application creates 
another object (an electronic mail meeting request object) 
indicative of the meeting request and the electronic mail 
application (or Suitable transport) formats this electronic 
mail meeting request object into a well defined electronic 
mail message Suitable for transmission. In doing So, the 
critical time Stamp from the meeting object is also placed in 
the electronic mail meeting request object. 

0014. The electronic mail application then interacts with 
a specified transport and transports the electronic mail 
meeting request object to a network which routes it to the 
designated attendees. In doing So, the electronic mail appli 
cation typically accesses an address book Stored in a data 
base to obtain the fully qualified electronic mail address for 
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the attendees. This is also typically done by calling MAPI or 
other Suitable API methods associated with the database 
Storing the address book. The generation of the meeting 
object and the creation of the electronic mail meeting 
request object will be referred to herein collectively as 
creating a meeting request. 

0.015 The potential attendees then typically respond to 
the meeting request. In doing So, the originator's critical 
time Stamp is sent back (unmodified) along with the 
response. The response also includes a recipient critical time 
Stamp and an indication of the recipient's response (e.g., 
accept, decline, tentative, etc.). The recipient critical time 
Stamp is updated by the recipient (potential attendee) when 
ever a critical change is made by the recipient. 

0016. This allows the user to reliably order receipt of 
multiple versions of the same meeting (e.g., where the 
originator changes the time, date or location of the meeting 
Such that multiple meeting requests are generated). It also 
allows the originator to reliably order receipt of responses 
and ensure that each response correlates to the most recent 
version of the meeting. 
0.017. The response is then transmitted back to the origi 
nator (e.g., the Sending computer). The electronic mail 
application and Scheduling application on the originator then 
typically process the response (or responses) accordingly. 
For example, the originator Stores, for each recipient (or 
potential attendee) the recipient critical time Stamp in a table 
along with each recipient's response code (which is indica 
tive of the accept, decline, tentative response). The two 
commercially available PIMs identified above (the 
Microsoft Schedule+ and Microsoft Outlook brand PIMs) 
are examples of PIMs which support the features discussed 
above. 

0.018 Meeting cancellations, and exceptions to recurring 
meeting must also be handled. For example, the PIMs may 
allow Scheduled meetings to be cancelled, and allow a 
variety of exceptions to a recurring meeting pattern. 

0.019 Scheduling of meeting requests as described above 
has, to date, only been Supported by desktop computers or 
laptop computers which are fitted with a hard disk drive or 
other high capacity memory mechanisms, or by low intel 
ligence terminals which are permanently attached to a server 
or other similar computer which, itself, contains a high 
capacity Storage device. The ability to Schedule a meeting 
request from a mobile device is simply unavailable. While 
Some current mobile devices are provided with PIMs that 
allow the user to View meeting requests, and to view 
meetings which have already been Scheduled, current 
mobile devices do not allow the user to generate a meeting 
request from the mobile device itself. 
0020. A number of significant obstacles present them 
Selves when attempting to provide the user with the capa 
bility of generating a meeting request from a mobile device. 
Meeting cancellations and exceptions to recurring meetings 
must be handled. Also, a significant problem arises with 
respect to the possibility of transmitting duplicate meeting 
requests. While duplicate meeting requests as described 
below may not necessarily be created with all PIMs, they do 
present a potential problem which must be considered. For 
example, if the user of the mobile device were able to 
generate a meeting request, a meeting object would first be 
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entered on the calendar of the mobile device. The electronic 
mail application on the mobile device would then create a 
corresponding electronic mail meeting request object. 

0021. The next time the mobile device was synchronized 
with the desktop computer, the meeting object would be 
Synchronized with the calendar object Store on the desktop 
computer and the electronic mail meeting request object 
would be synchronized to the desktop outbox. The desktop 
computer, would recognize the electronic mail meeting 
request object in its outbox, format it for transmission, and 
transmit it over the network. Further, Synchronizing the 
meeting object to the calendar of the desktop computer may 
result in another electronic mail meeting request object 
being created and transmitted by the desktop computer. This 
would result in duplicate electronic mail meeting request 
objects being created (one by the mobile device, and one by 
the desktop computer after Synchronization) and transmit 
ted. Under that Scenario, potential attendees would receive 
two or more meeting requests, and may respond to both. 
This would create duplicate responses to what was intended 
to be a single meeting request. 

0022. A similar problem may occur if a meeting request 
were generated in a conventional manner (on a desktop 
computer) for instance, and was then Synchronized to a 
mobile device having the capability of generating and trans 
mitting meeting requests. The meeting object on the desktop 
calendar would be synchronized to the calendar of the 
mobile device. The mobile device might then recognize the 
meeting object Synchronized from the desktop, and create an 
electronic mail meeting request object and attempt to trans 
mit the object. This would result in substantially the same 
problem-duplicate meeting requests and duplicate 
responses for what was intended to be a Single meeting 
request. 

0023. Further, if the user of the mobile device coupled the 
mobile device for synchronization with more than one 
desktop computer (e.g., a home computer and work com 
puter, if the mobile device were provided with this capabil 
ity) the same problem would result. In that instance, and 
using conventional architecture, both desktop computers 
would synchronize with, and recognize, the meeting object 
and the electronic mail meeting request object from the 
mobile device. The desktop computers would both poten 
tially create additional electronic mail meeting request 
objects and transmit them to the potential attendees. Again, 
this would result in many different meeting requests and 
responses being transmitted for what was intended to be 
only a single meeting request. 

0024. In addition, if mobile devices were provided with 
the capability of being connected directly to one another, and 
communicating with one another, without going through a 
desktop or Similar computer, the meeting request could be 
generated by one mobile device, responded to by another 
mobile device, and Scheduled on both mobile devices. 
However, the next time the first mobile device is synchro 
nized with the desktop computer, that computer might again 
recognize the meeting object Synchronized from the calen 
dar of the mobile device, create another electronic mail 
meeting request object and transmit the electronic mail 
meeting request object. Thus, a significant problem poten 
tially exists with respect to the generation of multiple 
meeting requests. 
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0.025. Of course, similar problems also result from criti 
cal changes to the meeting object on either the desktop 
computer or the mobile device. This will cause unwanted 
duplicate electronic mail meeting requests in a similar 
fashion. 

0026. Additional problems also present themselves sim 
ply by the fact that conventional mobile devices have a 
memory capacity which is significantly less than that of a 
desktop computer or Similar computer. Thus, problems arise 
with respect to Storing address books on the mobile device 
itself which contain the fully qualified electronic mail 
address of all potential attendees. 
0027) Further obstacles present themselves because many 
desktop computers on which the meeting request must be 
processed have different Scheduling applications. Therefore, 
the meeting request generated by the mobile device may be 
incompatible with Scheduling applications which it encoun 
terS. 

0028. In addition, localization of meeting requests can 
present a problem. For instance, in Some localities, it is 
conventional, when writing a date, to place the month first, 
the day Second and the year third. In other localities, other 
orders are conventional. Further, a textual description which 
describes the meeting and which accompanies the meeting 
request, may need to be rearranged to conform to local 
convention. Also, meeting requests can be generated in one 
time Zone and transmitted to recipients in other time Zones. 
This can tend to be confusing. 
0029. The present invention addresses some or all of 
these obstacles. 

SUMMARY OF THE INVENTION 

0030 The present invention includes a mobile device 
which provides the user with the ability to schedule a 
meeting request from the mobile device itself. The mobile 
device creates an object representative of the meeting 
request and assigns the object a global identification number 
which uniquely identifies the object to other devices which 
encounter the object. In this way, other devices which 
encounter the meeting request are capable of identifying it as 
a unique meeting request in order to alleviate the problem of 
duplicate meeting request transmissions. 
0031. In accordance with another preferred feature of the 
present invention, an electronic mail application or calendar 
application on the mobile device obtains a fully qualified 
electronic mail address for the potential attendees from an 
abridged address book or directory stored on the mobile 
device itself. This alleviates problems associated with the 
Storage capacity of the mobile device. 
0032. In accordance with another preferred embodiment 
of the present invention, the mobile device creates the 
meeting object and the electronic mail meeting request 
object using a set of properties which are Supported by a 
plurality of PIMs that may receive the objects. This provides 
compatibility with an increased number of devices which are 
likely to encounter the objects. 
0033. In accordance with yet another preferred feature of 
the present invention, localizers implement a plurality of 
templates on the mobile device which are used in formatting 
the properties of the objects associated with the meeting 
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request. A data Stream representative of the meeting request 
is parsed by the mobile device and placed in pre-defined 
fields in the appropriate templates So that the text viewed by 
the user of the mobile device more closely conforms to local 
convention. In addition, time Zone information is also 
included in one embodiment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034 FIG. 1 is a block diagram illustrating a basic 
environment of the present invention. 
0035 FIG. 2 is a block diagram of one embodiment of a 
conventional desktop computer used in conjunction with a 
mobile device in accordance with the present invention. 
0036 FIG. 3 is a simplified pictorial illustration of one 
embodiment of a mobile device in accordance with the 
present invention. 
0037 FIG. 4 is a simplified block diagram of one 
embodiment of the mobile device shown in FIG. 3. 

0038 FIG. 5 is an architectural block diagram illustrat 
ing one embodiment of portions of the desktop computer 
shown in FIG. 2 and the mobile device shown in FIGS. 3 
and 4 to illustrate synchronization of information stored in 
object Stores on the desktop computer and the mobile device 
in accordance with the present invention. 
0039 FIG. 6 is an architectural block diagram illustrat 
ing one embodiment of portions of the desktop computer 
shown in FIG. 2 and the mobile device shown in FIGS. 3 
and 4 to illustrate the generation and transmission of a 
meeting request. 
0040 FIG. 7 is a flow diagram illustrating the generation 
of a meeting request in accordance with one preferred 
embodiment of the present invention. 
0041 FIG. 8 is a flow diagram illustrating the handling 
of responses to a meeting request on the mobile device 
shown in FIGS. 3 and 4 in accordance with one preferred 
embodiment of the present invention. 
0042 FIG. 9 is a flow diagram illustrating the handling 
of responses to a meeting request on the desktop computer 
shown in FIG. 2 in accordance with one preferred embodi 
ment of the present invention. 
0043 FIG. 10 is a flow diagram illustrating the use of a 
localizer to localize the textual description of a meeting 
request in accordance with one preferred embodiment of the 
present invention. 
0044 FIGS. 11A and 11B illustrate one embodiment of 
a template used to localize the textual description of a 
meeting request in accordance with the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS OVERVIEW 

004.5 FIG. 1 is a block diagram of a typical system or 
environment 2 in which the present invention operates. 
Environment 2 includes mobile device 3 and desktop com 
puter 4. FIG. 1 also illustrates that mobile device 3 can 
optionally be separately coupled to another mobile device 10 
or another desktop computer 13. 
0046 Mobile device 3 includes an application program 5 
and an object Store 6. Desktop computer 4 also includes an 
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application program 7 and an object store 8. Mobile device 
10 includes an application program 11 and object Store 12. 
Further, desktop computer 13 includes an application pro 
gram 14 and an object store 15. 
0047 Mobile device 3 is couplable to desktop computer 
4, mobile device 10 or desktop computer 13 by one of a 
plurality of connection mechanisms 9. The operation of 
desktop computers 4 and 13 and the operation of mobile 
devices 3 and 10 are preferably similar. Therefore, for the 
Sake of Simplicity, the present description proceeds only 
with respect to mobile device 3 and desktop computer 4. 

0.048. In one preferred embodiment of the present inven 
tion, application program 7 on desktop 4 is a personal 
information manager (PIM) which Supports electronic mail 
messaging, Scheduling and calendaring and an address book 
containing contact information. 
0049 PIM applications are not always integrated. For 
instance, Some Scheduling programs do not contain elec 
tronic mail features, but interface with whatever electronic 
mail program is provided, and vice versa. Of course, PIM 7 
(whether it be a single application, a single integrated 
application or multiple interfaced applications) can be con 
figured to Support a wide variety of other features, Such as 
task lists and personalized address books, to name a few. 
However, for the Sake of clarity, only features relating to 
electronic mail messaging, Scheduling and calendar features, 
and address book features are discussed in detail with 
respect to the present invention. 
0050 Object store 8 is a memory which is configured to 
Store a plurality of individual records or objects, each 
comprising a plurality of fields or properties related to the 
above-mentioned features. In one preferred embodiment, 
PIM 7 is a program, such as that available under the 
commercial designation Microsoft Outlook 97, and object 
Store 8 is configured to Store objects, each of which has a 
plurality of properties which can be associated with elec 
tronic mail messaging, Scheduling and calendaring, and 
contact information. 

0051. For example, some properties included in an object 
asSociated with electronic mail messaging include the Send 
er's name, the recipient's name, text messages, an indication 
of whether attachments are attached to any given electronic 
mail message, and possibly other similar properties. Also, 
Some properties associated with Scheduling and calendaring 
include critical time Stamp information, date and time infor 
mation, potential attendees, recurrence properties which 
describe recurrent meetings or meeting requests, and a 
textual description of the meeting request. Some properties 
asSociated with contact information include the proper 
names, or familiar names, of those in the contact list, the 
addresses and telephone numbers of those listed, and the 
fully qualified electronic mail address for those in the list. 
Any number of other properties can also be included. 
Desktop computer 4 executes the application program iden 
tified as PIM 7 to maintain objects stored in object store 8. 
0.052 The application program designated as PIM 5 for 
mobile device 3 is a similar PIM to that stored on desktop 
computer 4. Object store 6 on mobile device 3 is configured 
to Store a plurality of individual records or objects, each 
comprising a plurality of fields or properties related to the 
above-mentioned, supported features. As with PIM 7, PIM 
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5 can also support a wide variety of other features. However, 
for the Sake of clarity, only those features related to the 
present invention are discussed in detail herein. 
0053. In one illustrative embodiment, each object in 
object Store 6 comprises the same Set of properties Stored in 
object Store 8 for related messages, or a Subset of those 
properties. In addition, the objects Stored in object Store 6 
also preferably include a critical change time Stamp, prop 
erties which indicate whether potential attendees identified 
in a meeting request have responded, and a global identifi 
cation of each individual meeting request (discussed in 
greater detail below). Mobile device 3 executes PIM 5 to 
maintain the objects in object Store 6. 
0054. In the illustrative embodiment, each object stored 
in object store 8 is also stored in object store 6. However, 
there are actually two instances of each object (one in object 
Store 6 and one in object store 8). Thus, when a user changes 
one instance of the object stored in either store 6 or store 8, 
the second instance of that object in the other of stores 6 and 
8 is preferably updated the next time mobile device 3 is 
connected to desktop computer 4 So that both instances of 
the same object contain up-to-date data. This is referred to 
as Synchronization. 
0055. In order to accomplish synchronization, synchro 
nization components run on both mobile device 3 and 
desktop computer 4. The Synchronization components com 
municate with PIMs 5 and 7 on mobile device 3 and desktop 
computer 4 through well defined interfaces to manage 
communication and Synchronization. 
0056. The components of mobile device 3 and desktop 
computer 4 communicate with each other through any 
Suitable, and commercially available, communication link 9, 
and using a Suitable communications protocol. For instance, 
in one preferred embodiment, mobile device 3 is connect 
able to desktop computer 4 with a physical cable which 
communicates using a Serial communications protocol. 
Other communication mechanisms are also contemplated by 
the present invention, Such as infrared (IR) communication, 
direct modem communication, remote dial-up networking 
communication, communication through commercially 
available network cards (i.e., using TCP/IP), remote access 
Services (RAS), wireless modem, wireless cellular digital 
packet data (CDPD), or other suitable communication 
mechanisms. 

0057 FIG. 2 and the related discussion are intended to 
provide a brief, general description of a Suitable desktop 
computer 4 in which portions of the invention may be 
implemented. Although not required, the invention will be 
described, at least in part, in the general context of com 
puter-executable instructions, Such as program modules, 
being executed by a personal computer 4 or mobile device 
3. Generally, program modules include routine programs, 
objects, components, data structures, etc. that perform par 
ticular tasks or implement particular abstract data types. 
Moreover, those skilled in the art will appreciate that desk 
top computer 4 may be implemented with other computer 
System configurations, including multiprocessor Systems, 
microprocessor-based or programmable consumer electron 
ics, network PCs, minicomputers, mainframe computers, 
and the like. The invention may also be practiced in distrib 
uted computing environments where tasks are performed by 
remote processing devices that are linked through a com 
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munications network. In a distributed computing environ 
ment, program modules may be located in both local and 
remote memory Storage devices. Examples of distributed 
programs include those available under the commercial 
designations EXchange, Schedule+ and MS Mail, all avail 
able from Microsoft Corporation. 
0.058 With reference to FIG.2, an exemplary system for 
implementing desktop computer 4 includes a general pur 
pose computing device in the form of a conventional per 
Sonal computer 4, including processing unit 21, a System 
memory 22, and a System buS 23 that couples various System 
components including the System memory to the processing 
unit 21. The system bus 23 may be any of several types of 
bus structures including a memory bus or memory control 
ler, a peripheral bus, and a local bus using any of a variety 
of bus architectures. The System memory includes read only 
memory (ROM) 24 and random access memory (RAM) 25. 
0059 Abasic input/output system (BIOS) 26, containing 
the basic routine that helps to transfer information between 
elements within the desktop computer 4, Such as during 
start-up, is stored in EEPROM which is part of ROM 24. 
The desktop computer 4 further preferably includes a hard 
disk drive 27 for reading from and writing to a hard disk (not 
shown), a magnetic disk drive 28 for reading from or writing 
to removable magnetic disk 29, and an optical disk drive 30 
for reading from or writing to a removable optical disk 31 
such as a CD ROM or other optical media. The hard disk 
drive 27, magnetic disk drive 28, and optical disk drive 30 
are connected to the system bus 23 by a hard disk drive 
interface 32, magnetic disk drive interface 33, and an optical 
drive interface 34, respectively. The drives and the associ 
ated computer-readable media provide nonvolatile Storage 
of computer readable instructions, data structures, program 
modules and other data For the desktop computer 4. 
0060 Although the exemplary environment described 
herein employs a hard disk, a removable magnetic disk 29 
and a removable optical disk 31, it should be appreciated by 
those skilled in the art that other types of computer readable 
media which can Store data that is accessible by a computer, 
Such as magnetic cassettes, flash memory cards, digital 
video disks (DVDs), Bernoulli cartridges, random access 
memories (RAMs), read only memory (ROM), and the like, 
may also be used in the exemplary operating environment. 
0061. A number of program modules may be stored on 
the hard disk, magnetic disk 29, optical disk 31, ROM 24 or 
RAM 25, including an operating system 35, one or more 
application programs 36 (which include PIMs 7), other 
program modules 37, and program data 38. A user may enter 
commands and information into the desktop computer 4 
through input devices Such as a keyboard 40, pointing device 
42 and microphone 62. Other input devices (not shown) may 
include a joystick, game pad, Satellite dish, Scanner, or the 
like. These and other input devices are often connected to the 
processing unit 21 through a Serial port interface 46 that is 
coupled to the system bus 23, but may be connected by other 
interfaces, Such as a Sound card, a parallel port, a game port 
or a universal serial bus (USB). A monitor 47 or other type 
of display device is also connected to the System buS 23 via 
an interface, Such as a Video adapter 48. In addition to the 
monitor 47, desktop computers may typically include other 
peripheral output devices Such as Speaker 45 and printers. 
0062) The desktop computer 4 may operate in a net 
worked environment using logic connections to one or more 
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remote computers (other than mobile device 3), Such as a 
remote computer 49. The remote computer 49 may be 
another personal computer, a Server, a router, a network PC, 
a peer device or other network node, and typically includes 
many or all of the elements described above relative to 
desktop computer 4, although only a memory Storage device 
50 has been illustrated in FIG. 2. The logic connections 
depicted in FIG. 2 include a local area network (LAN) 51 
and a wide area network (WAN) 52. Such networking 
environments are commonplace in offices, enterprise-wide 
computer network intranets and the Internet. 

0063. When used in a LAN networking environment, the 
desktop computer 4 is connected to the local area network51 
through a network interface or adapter 53. When used in a 
WAN networking environment, the desktop computer 4 
typically includes a modem 54 or other means for establish 
ing communications over the wide area network 52, Such as 
the Internet. The modem 54, which may be internal or 
external, is connected to the System buS 23 via the Serial port 
interface 46. In a network environment, program modules 
depicted relative to desktop computer 4, or portions thereof, 
may be Stored in the remote memory Storage devices. It will 
be appreciated that the network connections shown are 
exemplary and other means of establishing a communica 
tions link between the computerS may be used. 
0064. Desktop computer 4 runs operating system 35 that 
is typically Stored in non-volatile memory 24 and executes 
on the processor 21. One Suitable operating System is a 
Windows brand operating system sold by Microsoft Corpo 
ration, such as Windows 95 or Windows NT, operating 
systems, other derivative versions of Windows brand oper 
ating Systems, or another Suitable operating System. Other 
Suitable operating Systems include Systems. Such as the 
Macintosh OS sold from Apple Corporation, and the OS/2 
Presentation Manager sold by International Business 
Machines (IBM) of Armonk, N.Y. PIM 7 is preferably stored 
in program module 37, in Volatile memory or non-volatile 
memory, or can be loaded into any of the components shown 
in FIG. 2 from a floppy diskette 29, CDROM drive 31, 
downloaded from a network via network adapter 53, or 
loaded using another Suitable mechanism. 
0065. A dynamically linked library (DLL), comprising a 
plurality of executable functions is associated with PIM 7 
for execution by processor 21. Interprocessor and intercom 
ponent calls are facilitated using the component object 
model (COM) as is common in programs written for 
Microsoft Windows brand operating systems. Briefly, when 
using COM, a Software component Such as a DLL has a 
number of interfaces. Each interface exposes a plurality of 
methods, which can be called individually to utilize different 
Services offered by the Software component. In addition, 
interfaces are provided Such that methods or functions can 
be called from other Software components which optionally 
receive and return one or more parameter arguments. 

0066. In general, the DLL associated with PIM 7 is 
designed specifically to work in conjunction with PIM 7 and 
to expose desktop Synchronization interfaces that function as 
described in more detail in the above-referenced co-pending 
U.S. patent application according to a Synchronization pro 
tocol. The DLL, in turn, calls interfaces exposed by PIM 7 
in order to acceSS data representing individual properties of 
objects maintained in object store 8. Object store 8, of 
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course, can reside in any one of the Suitable memory 
components described with respect to FIG 2. 

0067 FIG. 3 is a pictorial illustration of one preferred 
embodiment of a mobile device 3 which can be used in 
accordance with the present invention. Mobile device 3, in 
one preferred embodiment, is a desktop assistant Sold under 
the designation H/PC and being based on, for example, the 
Windows CE brand operating system provided by Microsoft 
Corporation. In one preferred embodiment, mobile device 3 
is housed in a housing which fits comfortably in the hand of 
a typical user. Mobile device 3 has Some components which 
are similar to those of desktop computer 4. For instance, in 
one preferred embodiment, mobile device 3 includes a 
miniaturized keyboard 82, display 84, and stylus 86. Of 
course, other configurations, Such as without keyboards, can 
also be used. 

0068. In the embodiment shown in FIG. 3, display 84 is 
a liquid crystal display (LCD) which uses a contact-sensitive 
display screen in conjunction with stylus 86. Stylus 86 is 
used to preSS or contact the display 84 at designated coor 
dinates to accomplish certain user input functions. Of 
course, other user input configurations can be used as well. 
For example, user input mechanisms could be included Such 
as a keypad, a track ball, and other various types of minia 
turized keyboards, or the like. In addition, mobile device 3 
may not be embodied as the H/PC brand of digital assistant, 
but could also be implemented as another type of personal 
digital assistant (PDA), another personal organizer, a palm 
top computer, or a similar computerized notepad device. 

0069 FIG. 4 is a more detailed block diagram of mobile 
device 3. Mobile device 3 preferably includes microproces 
sor 88, memory 90, input/output (I/O) components 92 
(which include keyboard 82 and touch sensitive screen 84), 
optional expansion slots 93 (which can be used for plugging 
in Such things as PC cards, compact flash memory, etc.) and 
serial interface 94. In the illustrative embodiment, these 
components of mobile device 3 are coupled for communi 
cation with one another over a suitable bus 96. 

0070. In the illustrative embodiment, memory 90 is 
implemented as non-volatile electronic memory Such as a 
random access memory (RAM) with a battery back-up 
module (not shown) Such that information Stored in memory 
90 is not lost when the general power to mobile device 30 
is shut down. A portion of memory 90 is preferably allocated 
as addressable memory for program execution, while 
another portion of memory 90 is preferably used to simulate 
Storage on a disk drive. 
0071 Memory 90 includes operating system 98 and 
application (or PIM) 5. Operating system 98, during opera 
tion, is preferably loaded into, and executed by, processor 88 
from memory 90. Operating system 98, in one preferred 
embodiment, is the Windows CE brand operating system. 
The operating system 98 is preferably designed for mobile 
devices, and implements database features which can be 
utilized by PIM 5 through a set of exposed application 
programming interfaces and methods. The objects in object 
store 6 are preferably maintained by PIM 5 and operating 
System 98, at least partially in response to calls to the 
exposed application program interfaces and methods. 

0072. It should be noted that PIM 5 is not necessarily 
designed to be entirely compatible with PIM 7 which 
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executes on desktop computer 4. For instance, there may not 
be a precise one-to-one matching between the properties of 
Specific object types. Some properties Supported by the 
electronic mail messaging features of PIM 5 may have no 
corresponding features in PIM 7 on desktop computer 4, and 
vise Versa. 

Object Synchronization 

0073 While object synchronization is described in 
greater detail in the above-referenced co-pending patent 
applications, it is described here, briefly, to assist in under 
Standing the present invention. 

0074 FIG. 5 is an architectural block diagram illustrat 
ing one preferred embodiment of architectural components 
of mobile device 3 and desktop computer 4 which are used 
in Synchronizing objects Stored in object Store 6 on mobile 
device 3 and object store 8 on desktop computer 4. It should 
be noted that the Synchronization architecture illustrated in 
FIG. 5 is but one preferred embodiment and others could be 
used as well. Further, the Synchronization operation can be 
carried out between any two coupled Stores (Such as those on 
any combination of pairs of computerS4 and 13, and mobile 
devices 3 and 10). All that is required is a synchronization 
manager component, as described below, which directs 
Synchronization of the two coupled Stores. The Synchroni 
Zation manager can reside on either device, or both, or on a 
third computer coupled to the two stores. However, for the 
Sake of Simplicity, only the embodiment in which desktop 
computer 4 is coupled to mobile device 3 is described 
herein. Also, the present Synchronization protocol is but one 
preferred embodiment, as another Suitable protocol could be 
implemented on top of Standard electronic mail protocols. 

0075). In addition to PIM 5 and object store 6, mobile 
device 3 includes synchronization module 97 which, in turn, 
includes interface component 100, and Synchronization 
manager 102. Mobile device 3 also includes communica 
tions component 94, remote application programming inter 
face (RAPI) server 116, and electronic mail messaging 
transports 132, 134 and 136. 

0076) Desktop computer 4 includes, in addition to PIM 7 
and object store 8, synchronization module 99 which, in 
turn, includes interface component 108, Synchronization 
manager 110, reference store 112, and RAPI component 114. 
Desktop computer 4 also includes communications compo 
nent 115. 

0.077 Generally, in the embodiment illustrated in FIG. 5, 
Synchronization manager 110 executes on desktop computer 
4 and orchestrates Synchronization between objects in object 
store 6 in handheld device 3, and objects in object store 8 in 
desktop computer 4. Synchronization manager 110 also 
maintains reference Store 112 apart from desktop object 
store 8 as is described in greater detail below. Synchroni 
Zation manager 110 implements the Synchronization proto 
col to allow a comparison between corresponding objects 
stored in object store 6 in mobile device 3 and object store 
8 in desktop computer 4, to receive objects from object Store 
8, and to update objects in object store 8. The synchroniza 
tion protocol also facilitates the retrieval of objects Stored in 
object store 6 in mobile device 3 through synchronization 
interface component 100 and synchronization manager 102, 
as well as communications component 94. 
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0078. On the side of mobile device 3, the synchronization 
interface component 100 exposes application programming 
interfaces which Synchronization manager 102 calls to read 
and Store objects and object properties on object Store 6. In 
general, the application programming interfaces allow the 
creation of databases for different types of objects, and allow 
application programs to write and read property names and 
values to and from respective objects within object Store 6. 
0079. As discussed with respect to FIG. 1, PIM 5 
executes on mobile device 3 and maintains object Store 6. 
PIM 7 executes on desktop computer 4 and maintains object 
store 8. There are many different ways which PIMs 5 and 7 
can store objects in object stores 6 and 8. However, in a 
preferred embodiment PIMs 5 and 7 create a distinct data 
base for each object type. For example, different databases 
are created for meetings, contacts, tasks, electronic mail 
messages, etc. A predefined set of properties is Supported for 
each object type, and each of the databases is assigned a 
name by the application program that creates it. 
0080. In an alternative embodiment, the application pro 
grams in PIMs 5 and 7 may use a single database for all 
object types, with the first property of each object defining 
the type of object. In any case, objects are uniquely identi 
fied within mobile device 3 and desktop computer 4 by 
object identifiers which are independent of the names 
assigned by the application programs creating the object. 
0.081 Synchronization manager 110 is not necessarily 
closely associated with PIM 7. Rather, it is an independent 
component which synchronizes objects from any application 
program that Supports the appropriate desktop Synchroniza 
tion interfaces. The Specific Synchronization interfaces are 
described in greater detail in the co-pending patent applica 
tion incorporated above. Communication components 94 
and 115 implement serial communications between the 
computers using Suitable link 9. 
0082 Synchronization manager 110 communicates with 
PIM 7 and accesses object store 8 through synchronization 
interface component 108. Synchronization interface compo 
nent 108 corresponds generally to a DLL discussed with 
respect to FIG. 2 above, and exposes one or more applica 
tion program interfaces and method. 
0.083. The interfaces and methods are described in greater 
detail in the co-pending patent application which is incor 
porated above by reference. Of these interfaces, one of note 
is preferably of the form known as messaging application 
program interfaces (MAPI) developed and published by the 
Microsoft Corporation for Windows brand operating system 
platforms, but other Suitable interfaces can be used as well. 
In one preferred embodiment, the MAPI exposed by com 
ponent 108 is a C-language application programming inter 
face which allows programmable access to features of an 
electronic mail messaging program known as MS Mail also 
commercially available from the Microsoft Corporation. In 
another preferred embodiment, the MAPI exposed by com 
ponent 108 is a component object model based (COM 
based) set of interfaces which is sometimes referred to as 
extended MAPI and includes a set of automation interfaces 
to messaging Systems, for use in Visual Basic and the like. 
However, synchronization interface component 108 and the 
asSociated application program interfaces and methods can 
be any Suitable Synchronization interface components 
designed for any particular application in PIM 7. Because 
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the application program interfaces are preferably Standard 
ized, they allow Synchronization manager 110 to acceSS and 
synchronize any number of different desktop PIMs, as long 
as the required interface methods are implemented for each 
PIM. 

0084. Reference store 112 provides a mapping between 
instances of objects Stored in object Store 6 on mobile device 
3 and objects Stored in object Store 8 on desktop computer 
4. Since the same object identifiers are not used by PIM 5 to 
identify objects on object store 6 as are used by PIM 7 to 
identify objects in object Store 8, this mapping is required. 
0085 Synchronization manager 110 maintains reference 
store 112 so that reference store 112 contains the identifying 
data Segments corresponding respectively to a plurality of 
object instances in object Store 8 on desktop computer 4 that 
are to be Synchronized with instances of the same object in 
object store 6 on mobile device 3. The identifying data 
Segments are updated each time corresponding object 
instances have been Synchronized. 
0086 The exact composition of an identifying data seg 
ment which is used to identify the particular object instances 
are assignable by the developer of the desktop Synchroni 
zation interface component 108, and are then handled and 
Stored by Synchronization manager 110. The identifying data 
Segments preferably include Some Sort of time Stamp infor 
mation which can be compared to determine whether an 
object has changed Since the identifying data Segment was 
last recorded in reference store 112. 

0087. In addition to maintaining a plurality of identifying 
data Segments, Synchronization manager 110 also maintains 
a list of object identifiers corresponding to objects main 
tained in object store 6. These identifiers are provided to 
Synchronization manager 110 whenever a new object is 
added to object store 6 on mobile device 3. 

Synchronization Protocol 
0088. The exact protocol by which full synchronization is 
accomplished in accordance with one embodiment of the 
present System is described in greater detail in the above 
referenced patent application. However, a brief discussion of 
that protocol is helpful in understanding of the present 
invention. In order to Synchronize objects, Synchronization 
manager 110 first creates two lists of handles which refer to 
particular objects. The term “handle” refers to a number or 
other identifier that can be used to uniquely identify an 
object and to access the object. Generally, a handle is valid 
for a particular time period or Session, Such as during the 
time when an object has been “opened.” If the same object 
is opened again, its handle may be different. 
0089. The first list of handles is obtained from reference 
store 112 and is indicative of objects which have been 
Synchronized in the past and are identified in reference Store 
112. The second list of handles is a list which identifies the 
objects stored on object store 8. The two lists of handles are 
compared against one another to determine whether the 
Same objects are Stored in reference Store 112 and object 
store 8. 

0090. If an object is identified in reference store 112, but 
not in object Store 8, that particular object has been deleted 
from the desktop 4 Since the last Synchronization. On the 
other hand, if an object is identified in object store 8, but it 
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does not appear in reference Store 112, then it has been added 
to the desktop Since the last Synchronization. In either case, 
Synchronization manager 110 determines how to handle the 
object. In one preferred embodiment, those objects which 
have been deleted from desktop object store 8 are also 
deleted from reference store 112. Further, those which have 
been added to object store 8 are also added to reference store 
112. 

0.091 Synchronization manager 110 then determines 
whether any of the objects stored in object store 8 have been 
modified at the desktop Since the last Synchronization. In 
other words, if handles corresponding to the same object 
appear in both object store 8 and reference store 112, but 
they are not identical (Such as the time stamp, a revision 
number, or another Suitable identifying Segment is not the 
same) that indicates that the object in object store 8 has been 
modified Since the last Synchronization. 
0092 Synchronization manager 110 then determines 
whether any objects stored in object store 6 on mobile device 
3 have been added or modified since the last synchroniza 
tion. To determine whether an object has been added to 
object Store 6, Synchronization manager 110 compares the 
list of objects in reference store 112 (which reflects all 
objects at the last Synchronization) with a list of objects on 
object Store 6 maintained by Synchronization manager 102. 
To determine whether an existing object has been modified, 
Synchronization manager 102 is configured to maintain a 
Status bit associated with each object Stored in object Store 
6. The status bit reflects whether the particular object 
associated with that bit has been changed since the last 
Synchronization. If So, Synchronization manager 102 notifies 
Synchronization manager 110 of that change if device 3 is 
then coupled to desktop computer 4, or Simply logs the 
Status bit and Sends it to Synchronization manager 110 the 
next time device 3 is coupled to desktop computer 4. 
0093. It should be noted that none of these procedures 
require either Synchronization manager 110 or Synchroniza 
tion manager 102 to be aware of the particular nature or 
format of the identifying data Segments or of the objects to 
which they correspond. Rather, interface components 100 
and 108 are called upon for all actions that depend upon the 
actual content of the identifying data Segments, and the 
content of the objects. It is up to the designer of those 
interfaces to define a format for the identifying data Seg 
ments that allows the interfaces to perform their required 
functions. 

0094. Once the changes, additions and deletions are 
determined by Synchronization manager 110, the items are 
Synchronized. In order to do this, Synchronization manager 
110 forms a list of objects which have been changed on 
either object store 8 or object store 6 and simply calls upon 
the respective Synchronization interface components to 
update the outdated object. If the same object has been 
modified both on mobile device 3 and desktop. computer 4, 
a conflict arises. Synchronization manager 110 resolves the 
conflicts by either prompting the user, or referencing profile 
information entered by the user during a set-up procedure 
which dictates which device the user wants to take prece 
dence over the other, and in which instances. The process of 
Setting up profile information is described in greater detail in 
the above-identification patent applications. 
0.095 Where an object has either been created at the 
desktop computer 4 or in the mobile device 3, that object 
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needs to be exchanged with the other device. In the instance 
where mobile device 3 needs to obtain a new object from 
desk-top computer 4, Synchronization manager 110 calls an 
interface method known as “Set-Up” which specifies a 
handle for the object to be obtained from object store 8 in 
desktop computer 4 and transferred to object Store 6 in 
mobile device 3. Once the handle is obtained, the method 
known as “GetPacket' is called repeatedly to retrieve a data 
Stream which represents the object, and which is formatted 
by interface component 108. Synchronization manager 110 
Simply treats the data as a data Stream which is retrieved and 
sent over link 9 to synchronization manager 102, and 
eventually to object Store 6. The appropriate Synchronization 
interface component 100 parses the data stream in order to 
identify certain property values associated with properties 
corresponding to the object. Those properties are then Stored 
in the object store 6. 
0096 Finally, synchronization manager 110 updates the 
identifying data Segments associated with either Synchro 
nized or exchanged objects and Stores the updated data 
Segments in reference Store 112. 
0097. It is worth noting that the architecture described 
herein provides Synchronization of objects associated with 
electronic mail messages, meetings or appointments, and 
contacts information, as well as other objects maintained by 
PIMs 5 and 7. Thus, using the above synchronization 
protocol, objects associated with these features are Synchro 
nized during the Synchronization process. Synchronization 
manager 110 detects any new objects in object store 8 which 
represent new electronic mail messages, meetings or 
appointments or contact information and causes those 
objects to be transferred to object store 6 on mobile device 
3 for attention by the user of mobile device 3. 
0098. Further, if the user composes an electronic mail 
message or Schedules a meeting (and therefore creates a 
meeting object and an electronic mail meeting request 
object) or enters contact information on mobile device 3 
using an appropriate application in PIM 5, the objects 
asSociated with those items are Stored as new objects in 
object Store 6. During Synchronization, those new objects 
are transferred to desktop computer 4 and object Store 8. 

Meeting Request 

0099 FIG. 6 is an architectural block diagram illustrat 
ing one preferred embodiment of a mechanism by which 
meeting requests are generated. Mobile device 3 and desk 
top computer 4 are shown coupled to one another, as shown 
in FIG. 5. However, FIG. 6 also illustrates that mobile 
device 3 and desktop computer 4 can be coupled to a wide 
area network 138 which can include simply another mobile 
device, another desktop computer, LAN 51 (shown in FIG. 
2), WAN 52 (shown in FIG. 2), or any other suitable 
network. 

0100 Similar items to those shown in FIG. 5 are simi 
larly numbered. However, in FIG. 6, PIMs 5 and 7 are 
shown in greater detail. FIG. 6 illustrates that, in one 
preferred embodiment, PIM 5 includes an electronic mail 
application 140, a calendar and Scheduling application 142, 
and an abridged address book 144. Also, while each of the 
applications may have designated application programming 
interfaces, only a single API component 146 is shown in 
FIG. 6, for the sake of simplicity. 
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0101 FIG. 6 further illustrates that object store 6 pref 
erably interfaces with applications 140,142 and 144 through 
its own Set of application programming interfaces 148. Thus, 
applications 140, 142 and 144 maintain object store 6 by 
calling methods exposed by application programming inter 
faces 148 associated with object store 6. In addition, com 
munication component 94 and sync component 99 commu 
nicate with application programs 140, 142 and 144 by 
calling methods exposed by application programming inter 
faces 146. 

0102 PIM 7 in desktop computer 4 has also been illus 
trated as a more detail block diagram. In one preferred 
embodiment, PIM 7 includes electronic mail application 
program 150, Scheduling and calendaring program 152 and 
full address book program 154. While each of the applica 
tion programs 150, 152 and 154 may have an associated set 
of application programming interfaces, only a Single appli 
cation programming interface component 156 is illustrated 
in FIG. 6, for the sake of simplicity. 
0103 FIG. 6 further illustrates that, in one preferred 
embodiment, object store 8 is associated with its own set of 
application programming interfaces 158 (which may also be 
the same as API 156, preferably MAPI, or which may be 
separate therefrom). Thus, application programs 150, 152 
and 154 call methods exposed by application programming 
interfaces 158 to maintain, and interact with, object store 8. 
In addition, communications component 115 calls methods 
exposed by application programming interfaces 156 to inter 
act with application programs 150, 152 and 154. 
0104 FIG. 6 shows that desktop computer 4 preferably 
includes electronic mail transport 160. Electronic mail trans 
port 160 is preferably a commercially available electronic 
mail transport, such as a SMTP transport. However, it should 
be noted that desktop computer 4 can include any Suitable 
transport, or combination of transports. 
0105 FIG. 7 is a flow diagram illustrating the creation of 
a meeting request on mobile device 3. The following 
description will proceed with reference to FIGS. 6 and 7. 
0106. In order to create a meeting request from mobile 
device 3, the user first enters meeting request information 
through a Suitable user interface. In one preferred embodi 
ment, the user opens the Scheduling application program 142 
which causes a Suitable user interface to be displayed on 
screen 84. Using stylus 86, and possibly keypad 82 (or any 
other Suitable input mechanism), the user enters appropriate 
information to request a meeting. Such information will 
typically include the date and time of the meeting, the 
requested attendees (which may be entered by using a fully 
qualified electronic mail address, or by entering a familiar 
name, or Selected from entries in a contacts database which 
have a non-empty electronic mail address field), the Subject 
matter of the meeting, an indication of whether the meeting 
is recurring or a single event, possibly the location of the 
meeting, and So on. Scheduling application 142 creates an 
object representative of the meeting request. 
0107 This information is used to create a meeting object 
and enter that object in the Store associated with the calendar 
on mobile device 3. As a result of the creation of the meeting 
object, an electronic mail meeting request object is also 
created. It should also be noted that Subsequent critical 
modifications to the meeting object will also cause updated 
electronic mail meeting request objects to be created and 
transmitted as well. 
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0108. In a preferred embodiment, a selection has already 
been made which specifies a transport by which any elec 
tronic mail meeting request objects are to be sent. Alterna 
tively, the transport to be used can be implicit in the full 
electronic mail address, itself. For example, it can be speci 
fied that any of transports 132-136 are to be used, when 
mobile device 3 is to transmit the meeting request itself. In 
addition, a Selection has also preferably already been made 
to specify certain options which are to be used in the Sync 
protocol discussed above. For example, if an inbox Synchro 
nization option is enabled, the electronic mail meeting 
request objects will be synchronized to the outbox of desk 
top computer 4. Also, if a calendar Synchronization option is 
enabled, the meeting object will be Synchronized to the 
calendar of desktop computer 4. Desktop computer 4 then 
preferably transmits the electronic mail meeting request 
object Synchronized to its outbox. 

0109 The receipt of the meeting request information 
from the user, and the creation of a meeting object repre 
Sentative of the meeting and an electronic mail meeting 
request object are indicated by blocks 162 and 164 in FIG. 
7. 

0110. Next, the critical time stamp is added to the objects 
(as indicated by block 165) and scheduling application 142 
assigns a global object identification tag to the meeting 
object created. The global object identification tag is a tag, 
Such as a number, which uniquely identifies the object 
representative of the meeting request to mobile device 3, to 
desktop computer 4, and to all other devices which may 
encounter that object. The global identification tag is carried 
with the electronic mail meeting request object when it is 
transmitted, and remains with the object on other devices. 
This is indicated by block 166. 
0111 Because the electronic mail meeting request object 
must be transmitted to another device, Scheduling applica 
tion 142 calls methods in API 146 which manipulate elec 
tronic mail program 140 to retrieve a fully qualified elec 
tronic mail address for all of the potential attendees who are 
to receive the meeting request. In one preferred embodi 
ment, Scheduling application 142 obtains the fully qualified 
address directly from an address book. In another embodi 
ment, mobile device 3 includes abridged address book 
program 144. In a preferred embodiment, abridged address 
book program 144 is implemented as a contacts feature 
provided by Microsoft Outlook 97. The abridged address 
book contains proper names, familiar names, addresses, 
telephone numbers, and fully qualified electronic mail 
addresses for people that the user has chosen to add to the 
abridged address book. Those people will likely be people 
who receive a Significant number of electronic mail mes 
sages from the user of mobile device 3. Therefore, that 
information likely contains the fully qualified electronic 
mail addresses for the potential attendees of the meeting 
request. In addition, if the address is not fully qualified, the 
Synchronization component 97 on desktop 4 attempts to 
resolve the name on the desktop prior to Sending the 
electronic mail transmission. 

0112 Thus, either electronic mail application 140 or 
scheduling application 142 call methods in API 146 which 
cause abridged address book program 144 to retrieve the 
fully qualified electronic mail address for the familiar names 
entered by the user as potential attendees. This significantly 
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alleviates memory overhead which would otherwise be 
required, for instance, if the user was required to download 
a full address book from desktop computer 4 in order to Send 
an electronic mail message or a meeting request. This is 
indicated by block 168. In another preferred embodiment, 
the functionality associated with block 168 is performed at 
block 162, as Soon as the user inputs the appropriate 
information. 

0113 Also, the transport option has preferably already 
been chosen which indicates the particular transport by 
which the electronic mail messages are to be transmitted. 
Those transports can be any of transports 132-136 on mobile 
device 3 or through Synchronization with desktop computer 
4, using one of its transports. Based on the option which has 
been chosen, the electronic mail meeting request object is 
transmitted through the appropriate transport and, once 
transmitted, is removed from the outbox of mobile device 3. 

0114. If the electronic mail meeting request object is to be 
sent directly from one of the transports on mobile device 3, 
the appropriate transport formats the meeting request for 
transmission . In a preferred embodiment, the particular 
properties which Scheduling application program 142 
attributes to an electronic mail meeting request object rep 
resentative of a meeting request are compatible with mul 
tiple other PIMs. Therefore, these properties may be a subset 
or a SuperSet, of all of the properties recognized by the 
multiple PIMs such that the object can be entertained and 
appropriately handled by those PIMS. Appendix A, which is 
attached hereto and forms a part of this document, is a list 
of message properties by which the Microsoft Schedule+ 
brand Scheduling program defines objects associated with 
meeting requests. These properties notably include revised 
recurring notification properties which are backward com 
patible with other versions of Microsoft Schedule+ sched 
uling Software. For instance, in the embodiment described in 
Appendix A, recurring notifications which are used to define 
recurring meetings are formatted as a SuperSet of Single 
instance notifications. In this way, prior versions of the 
Microsoft Schedule+ scheduling software will be provided 
with well formed meeting notifications, even for recurring 
meetings. 

0115) In the preferred embodiment, scheduling program 
142 then calls methods exposed by API 146 related to 
electronic mail application program 140. The electronic mail 
message which contains the electronic mail meeting request 
object is formulated into one of a predetermined number of 
classes by electronic mail application 140. The receiving 
Scheduler program of the potential attendee differentiates 
between the type of meeting notification based on the mail 
message class. For example, in one preferred embodiment, 
mail message classifications exist for a meeting cancellation 
notice from the originator, a meeting request from the 
originator, a meeting acceptance from the attendee, a meet 
ing declined from the attendee and a meeting tentatively 
accepted from the attendee. Thus, this is preferably included 
along with the object when the transport formats the elec 
tronic mail meeting request object for transmission. The 
meeting request is transmitted, through communications 
component 94 to the designated transport 132, 134 or 136 
which, in turn, formats and transmits the message to network 
138. 
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0116. The formatting and transmission of the electronic 
mail meeting request object from a transport on mobile 
device 3 is indicated by blocks 172 and 174 in FIG. 7. 
0117. After the electronic mail meeting request object is 
sent, it is removed from the outbox of mobile device 3 to 
indicate that the message has been Sent. This is indicated by 
block 190. Upon next being coupled to desktop computer 4, 
the meeting object is Synchronized to the Store containing 
the calendar on desktop computer 4. Preferably, the PIMs 
also provide a feature which can be utilized to prevent the 
PIM from creating and Sending an electronic mail meeting 
request object Simply because the meeting object has been 
Synchronized to the calendar on the desktop. The feature 
may simply be to only create electronic mail meeting request 
objects for meeting requests created on the desktop. This 
feature is implemented to further address the problem of 
duplicate messaging. 
0118) If the transport option has been chosen to send the 
electronic mail meeting request object using the Synchroni 
Zation protocol and a mail transport on desktop computer 4, 
processing is Substantially the Same, except that the elec 
tronic mail meeting request object is Synchronized to the 
outbox of desktop computer 4 (as indicated by block 173). 
Mobile device 3 simply waits until it is coupled to desktop 
computer 4 before any further action is taken with respect to 
that meeting request. Upon coupling of mobile device 3 to 
desktop computer 4, the Synchronization protocol described 
above is executed. During the Synchronization process, the 
meeting object is Synchronized to the calendar on the 
desktop computer 4 and the electronic mail meeting request 
object is then Synchronized to the outbox of desktop com 
puter 4 through synchronization components 97 and 99. 
Upon receiving the electronic mail meeting request object 
indicative of the meeting request, electronic mail application 
program 150 recognizes that the meeting request needs to be 
transmitted. Electronic mail application program 150 calls 
the necessary methods exposed by API 158 to have the 
appropriate object transported, through communications 
component 115 and transport 160, to network 138. This is 
again indicated by blocks 172, 173, 174 and 190. 
0119) It is also worth noting that, in one alternatively 
preferred embodiment, the meeting request need not be 
entirely formatted on mobile device 3. Instead, the data 
representing the electronic mail meeting request object can 
Simply be stored and transferred during Synchronization to 
desktop computer 4 where it is fully formatted. For instance, 
in one preferred embodiment, mobile device 3 does not store 
the particular transport to be used by desktop computer 4 in 
Sending the meeting request. Since this information is not 
stored by mobile device 3, it is not synchronized with 
desktop computer 4. Instead, electronic mail application 
program 150 on desktop computer 4 (prior to Sending the 
meeting request) calls the necessary methods through API 
156 to have full address book 154 retrieve the transport 
asSociated with each of the potential attendees identified by 
the user. That information is then used by electronic mail 
application program 150 in choosing the appropriate trans 
port 160 with which to transmit the electronic mail meeting 
request object. In this way, additional memory capacity need 
not be consumed on mobile device 3 to Store Such transport 
information. This is indicated by block 188. 
0120 In any case, once electronic mail application pro 
gram 150 causes the electronic mail meeting request object 
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to be transmitted to network 138, it is removed from the 
outbox. This is indicated by block 190. 
0121. After the electronic mail meeting request object has 
been Sent it is determined whether any other meeting 
requests were Synchronized with desktop computer 4 during 
the last Synchronization process. If not, normal processing 
continues. If So, processing reverts back to block 172 
wherein electronic mail application program 150 calls the 
necessary APIs to send the object. This is indicated by block 
192. 

0.122 FIG. 8 is a flow diagram illustrating one preferred 
embodiment of how mobile device 3' handles responses to 
the meeting requests transmitted in accordance with FIG. 7. 
In the preferred embodiment, the addressee for responses to 
meeting requests is the meeting originator. Both Senders and 
recipients of the meeting requests can be arranged properly 
for delegate handling. The publicly available MAPI speci 
fication fully discloses how to interpret Such properties. 
0123 Thus, the recipient of the meeting request is pro 
Vided with a Suitable user interface to indicate a response. 
The response is addressed to the meeting originator, or 
another proper delegate. The response is then transferred by 
the device which the recipient is operating on and is received 
through one of transports 132, 134 or 136, or through 
communications component 94 on mobile device 3. This is 
indicated by block 194 in FIG. 8. 
0.124 Upon receiving the response, Scheduling applica 
tion program 142 correlates the response to the meeting 
object which was formed by Scheduling application program 
142 when the user created the request, and which is Stored 
in object Store 6. This correlation is performed by using the 
unique global identification number which uniquely identi 
fies that meeting request to all devices which may encounter 
it. This is indicated by block 196. 
0.125 The critical time stamp information is then checked 
to determine whether the response corresponds to the latest 
meeting object. The response preferably actually contains 
two time Stamps. The first is the recipient's opinion of the 
originator's critical time Stamp. The Second is a time Stamp 
assigned by the recipient. The first is checked to determined 
whether it is the same as the originator's time Stamp. If So, 
the response is considered to be in date. If not, the response 
is rejected or ignored as an out-of-date response. The Second 
must be equal to or greater than any previously recorded 
time Stamp from this particular recipient for the response to 
be in date. If not, the response is rejected or ignored as 
out-of-date. This is indicated by block 197. 
0126. It should be noted that in the preferred embodi 
ment, the time Stamps are always moving forward. Thus, 
even if the user resets the clock Sufficiently into the past, any 
Subsequent time Stamp is always the later of a current clock 
time and the last time Stamp plus one Second. 
0127 Scheduling application program 142 then calls the 
necessary methods exposed by API 148 in order to update 
the attendee Status associated with the request. This is 
updated based on the particular response received from the 
attendee. This is indicated by block 198. 
0128 Mobile device 3 then simply waits to be connected 
to desktop computer 4. Once it is connected, the updated 
objects (containing the updated attendee Status property) are 
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Synchronized to the instance of that object Stored in object 
Store 8. This is accomplished utilizing the Synchronization 
protocol discussed above. This is indicated by blocks 200 
and 202. The meeting object is then available to scheduling 
application program 152 and desktop computer 4 to be 
displayed on the user's calendar at desktop computer 4 for 
user observation and interaction. 

0129 FIG. 9 is a flow diagram which illustrates one 
preferred embodiment of how responses are handled when 
received through transport 160 on desktop computer 4. The 
user first inputs information through an appropriate user 
interface which defines the user's response to the meeting 
request. The response is then transmitted back to desktop 
computer 4 through transport 160 and communications 
component 115. This is indicated by block 204. 
0.130 Scheduling application program 152 correlates the 
response to the meeting object, as did mobile device 3, by 
utilizing the global identification number assigned to the 
meeting object, and received along with the response to the 
meeting request. This is indicated by block 206. The time 
Stamp information is then checked to determine whether the 
response corresponds to the latest meeting object, again as 
described above. If not, the response is rejected or ignored 
as an out-of-date response. This is indicated by block 207. 
Scheduling application program 152 then calls the necessary 
methods exposed by API 158 to modify and update the 
attendee Status of the meeting object Stored in object Store 8. 
This is indicated by block 208. Desktop computer 4 then 
simply waits until it is next coupled to mobile device 3. 
0131. At that point, the updated objects in object store 8 
(which have been updated to accurately reflect the new 
attendee Status based on the response) are Synchronized to 
the other instance of that object then stored in object store 6. 
Synchronization is accomplished in accordance with the 
Synchronization protocol discussed above. The updated 
object is then available for review and manipulation by the 
user of mobile device 3. This is indicated by blocks 210 and 
212. 

0132) The mobile device in accordance with an illustra 
tive embodiment of the present invention also handles 
exceptions to recurring meetings and meeting cancellations. 
In one embodiment, the scheduling PIM erases all excep 
tions when an update to the recurrence pattern of a recurrent 
meeting is received. Thus, new electronic mail objects must 
be created and Sent for each exception once a charge in the 
recurrent meeting pattern has been Sent. For instance, 
assuming the user entered a recurring meeting request on 
mobile device 3. Scheduling application 142 creates a recur 
ring meeting object and enters it on the calendar of the user. 
Electronic mail application 140 also creates an electronic 
mail recurring meeting request object for transmission to 
potential attendees. The recipients (potential attendees) can 
respond generally as described above. 
0.133 For the sake of the present example, assume the 
recurring meeting is to occur every Tuesday from 10:00 
11:00 a.m. beginning on April 1. However, the user (origi 
nator) then needs to cancel the April 8" meeting. The user 
enterS Scheduling application 142 and deletes the desired 
instance. Electronic mail application 140, in turn, creates 
another object for transmission which indicates this cancel 
lation (which is an exception to the recurrence pattern). The 
originator then needs to move the April 15th meeting to 
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11:00-12:00 noon. A similar process is executed to create 
this exception as well. Suppose then that the originator 
wishes to make a change to the location of the recurring 
meetings and apply the change to the entire recurrence 
pattern. This requires three new pieces of electronic mail to 
be transmitted. 

0134) The first is simply created to indicate the new 
location which modifies the recurrence pattern. This may 
also, in Some PIMS, erase the previous two exceptions. Thus, 
two new pieces of electronic mail are created to reinstitute 
the two exceptions (i.e., the cancellation of the April 8" 
meeting and the time change for the April 15" meeting). 
These pieces of electronic mail are automatically created by 
electronic mail application 140. These same actions are 
taken in response to other Suitable modifications as well, 
Such as modification of the list of attendees. 

Localization 

0135 AS previously discussed, in the preferred embodi 
ment, a meeting object is typically accompanied by a textual 
phrase which describes the nature of the meeting request. 
The textual phrase is generated based upon the property 
values input by the user during creation of the meeting 
request. For example, a user may request the potential 
attendees to attend a meeting on the third Monday of each 
month at 10:00 a.m., and for a period which extends from 
Jan. 1, 2000, to Mar. 20, 2001. In that case, a typical text 
message which might be retrieved and placed in the meeting 
request object to accompany that object for display to the 
potential attendees might read as follows: 
0.136 “This meeting shall take place on the third Monday 
of each month at 10:00 a.m. beginning Jan. 1, 2000, and 
ending Mar. 20, 2001.”However, in a different locality, 
convention may dictate that the day be placed before the 
month when reciting dates. Further, words or phrases in the 
text message, and the order of the components of the text 
message, may need to be rearranged in order to more closely 
conform to local convention. 

0.137 In the preferred embodiment, a predetermined text 
message of the type Set out above is generated to describe 
each different type of recurring meeting which can be 
requested by the user of mobile device 3. 
0.138. In accordance with one aspect of the present inven 
tion, the text messages used to describe requests for recur 
ring meetings are broken down into a plurality of phrases. 
Each of the phrases which has been created is broken down 
into a plurality of fields. The particular phrases which can be 
created to define a meeting request, and the particular fields 
into which those phrases are separated can be any Suitable 
phrases and fields. 
0139 For the phrase mentioned above, FIG. 11A illus 
trates one embodiment of the fields into which that phrase 
can be broken. FIG. 11A shows that a first portion of the 
phrase “This meeting shall take place on the third Monday 
of each month” is placed in field 214. The term “at” is placed 
in field 216. The time designation “10:00” is placed in field 
218 and the AM/PM designator is placed in field 220. The 
term “beginning is placed in field 222, and the remaining 
message is similarly broken up into fields 224, 226, 228, 
230, 234, 236, 238, 240 and 242. 
0140 FIG. 10 is a flow diagram illustrating how the 
localization process works. The creation of the textual 
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phrases defining meeting requests, and the breaking up of 
those requests into various predetermined fields, is indicated 
by block 242. Next, during manufacture of mobile device 3, 
a Vocalizer program is run on mobile device 3 to rearrange 
fields 214-240, for each of the messages created, such that 
the messages conform to local convention. Of course, the 
Specific localizer program which is run on mobile device 3 
will depend on the particular locality and consumer base for 
which mobile device 3 is intended. Once the localizer 
program has been run, mobile device 3 contains a plurality 
of Sets of fields, referred to as templates, into which message 
data is placed in order to display the textual message in a 
localized fashion. Running of the localizer program in 
Setting up the templates is indicated by block 244. 
0.141. After mobile device 3 has templates which have 
been localized, mobile device 3 is ready to receive a meeting 
request and properly display the textual description of the 
meeting request. When a meeting request is received, the 
data Stream indicative of the textual phrase which describes 
the meeting is also received by Scheduling application 
program 142. This is indicated by block 246. Scheduling 
application program 142 parses the incoming data Stream 
into values associated with the various fields in the appro 
priate template (the appropriate template corresponds to the 
Specific textual description being received) This is indicated 
by block 248. 
0.142 Next, the parsed data is placed into preselected 
fields in the templates based on the created phrases. This is 
indicated by block 250. Because the localizer program has 
already been run, the fields in the templates are already 
placed in appropriate order to conform to local convention. 
0.143 FIG. 11B illustrates the rearrangement of the fields 
in the template illustrated in FIG. 11A to conform to a 
different convention. FIG. 11B illustrates the conformation 
of the phrase to a convention in which the phrasing is 
slightly different from that shown in FIG. 11A, and in which 
the day is conventionally placed prior to the month in a date. 
The phrase now contains the Same terms, but reads: 
0144) “Beginning Jan., 1, 2000 and ending Mar, 20 2001 
this meeting shall take place on the third Monday of each 
month at 10:00 AM. 

0145 All appropriate phrases will, of course, be similarly 
localized. 

0146 Also, in an illustrative embodiment, time Zone 
information is handled in an advantageous manner. For 
instance, when a recurring meeting request is created and 
Sent to a device located in a different time Zone, the textual 
phrase indicative of the recurring meeting includes an indi 
cation of the time Zone in which the recurring meeting 
request was created. For instance, if a user in Paris Sends a 
recurring meeting request to a recipient in Seattle (nine 
hours different) for a meeting occurring every Tuesday at 
8:00 a.m. beginning March 3, the textual phrase may be: 

0147 “This meeting occurs every Tuesday at 8:00 
a.m. beginning March 3; (GMT+1) Paris, Madrid.” 

0.148. This allows the recipient to view the recurrence 
pattern as originally composed by the Sender. 
0149 On the other hand, if the meeting is nonrecurrent, 
the time is preferably simply displayed as the appropriate 
time for the recipient (e.g., “This meeting is scheduled for 
Tuesday at 11:00 p.m.”). 
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Conclusion 

0150. Therefore, it can be seen that the present invention 
provides significant advantages over prior Systems. First, the 
present invention allows the creation of a meeting request 
from a mobile device itself. The present invention further 
identifies the object associated with Such a meeting request 
in a manner which uniquely identifies the object to all other 
devices likely to encounter the object. The present invention 
also utilizes a feature in the PIMS which indicates whether 
the meeting request has been Sent to potential attendees. 
These features eliminate duplicate messaging. 
0151. The present invention also preferably implements 
features which reduce the memory required to implement 
the meeting request feature by use of an abridged address 
book. Further, the present invention preferably uses a Set of 
Scheduling properties which are compatible with a plurality 
of different PIMs likely to encounter the meeting request. In 
addition, the present invention preferably utilizes localiza 
tion procedures which localize meeting requests to more 
closely conform to local convention and handle time Zone 
information in an advantageous manner. The present inven 
tion also preferably Supports the use of multiple electronic 
mail transports as well as a Synchronization protocol. 
0152 Although the present invention has been described 
with reference to preferred embodiments, workers skilled in 
the art will recognize that changes may be made in form and 
detail without departing from the Spirit and Scope of the 
invention. 

What is claimed is: 
1. A mobile device, comprising: 
an object Store; 
an application program configured to maintain objects on 

the object Store, 
a user input mechanism configured to receive user input 

information; 
a Synchronization component configured to Synchronize 

individual objects stored on the object store with 
remote objects Stored on a remote object Store; 

a communications component configured to communicate 
with a remote device containing the remote object 
Store, and 

wherein the application program is further configured to 
generate a meeting object and an electronic mail meet 
ing request object based on the user input information. 

2. The mobile device of claim 1 wherein the application 
program is configured to generate the meeting object with a 
global identifier property uniquely identifying the meeting 
object among a plurality of other objects. 

3. The mobile device of claim 2 wherein the application 
program is configured to generate the meeting object with a 
time Stamp indicative of a relative time when the meeting 
object was created and wherein the application program 
generates the electronic mail meeting request object with the 
time Stamp. 

4. The mobile device of claim 3 wherein the application 
program comprises: 

a first application program configured to generate the 
meeting object based on the user input information; and 
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a Second application program configured to generate the 
electronic mail meeting request object. 

5. The mobile device of claim 1 wherein the application 
program further comprises: 

a contacts application program configured to maintain 
objects on the object Store indicative of contact infor 
mation wherein the contact information includes 
address information indicative of a fully qualified elec 
tronic mail addresses for individuals identified by the 
contact information; and 

wherein the application program is configured to obtain 
the fully qualified electronic mail address of potential 
attendees identified by the contact information by inter 
action with the contacts application program. 

6. The mobile device of claim 1 wherein the application 
program is configured to generate the meeting object and the 
electronic mail meeting request object Such that properties 
of the objects are compatible with at least a Second appli 
cation program associated with the remote object Store and 
different from the application program. 

7. The mobile device of claim 1 wherein the application 
program is configured to receive a data Stream indicative of 
a textual phrase describing the meeting object, to parse the 
data Stream into Sections and place the Sections in corre 
sponding fields of a preselected template containing the 
fields, the preselected template being associated with the 
textual phrase received. 

8. The mobile device of claim 7 wherein the preselected 
template is created by arranging the fields in an order, the 
order being based on a specific locality. 

9. A method of operating a mobile device, comprising: 

providing a first object Store on the mobile device, 
providing a first application program on the mobile 

device; 

maintaining objects in the first object Store with the first 
application program; 

intermittently Synchronizing the objects in the first object 
Store with objects in a remote object Store; 

receiving user input information indicative of a meeting 
request, 

generating a meeting object with the first application 
program Such that at least Some of the user input 
information defines properties in the meeting object; 

generating an electronic mail meeting request object 
based on the information in the meeting object, and 

Storing the meeting object and the electronic mail meeting 
request object in the first object Store for transmission. 

10. The method of claim 9 wherein synchronizing com 
prises: 

coupling the mobile device to a computing device having 
the remote object Store; 

Synchronizing objects in the first data Store with objects in 
the remote data Store; and 

transmitting the electronic mail meeting request from an 
electronic mail transport on the computing device. 
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11. The method of claim 9 and further comprising: 
providing an electronic mail transport on the mobile 

device; and 
transmitting the electronic mail meeting request object 

through an electronic mail transport on the mobile 
device. 

12. The method of claim 11 wherein providing an elec 
tronic mail transport on the mobile device comprises: 

providing a plurality of electronic mail transports on the 
mobile device; and 

Selecting one of the plurality of electronic mail transports 
through which the electronic mail meeting request 
objects are to be transmitted. 

13. The method of claim 9 wherein generating a meeting 
object comprises: 

assigning the meeting object a global identifier which 
uniquely identifies the meeting request relative to other 
objects. 

14. The method of claim 13 wherein generating a meeting 
object further comprises: 

assigning the meeting object a time Stamp indication 
indicating a time when the meeting object was created; 
and 

wherein generating the electronic mail meeting request 
object includes assigning the electronic mail meeting 
request object the time Stamp indication. 

15. The method of claim 14 and further comprising: 
receiving response objects, 
correlating the response objects with the meeting object 
on the mobile device based on the global identifier and 
the time Stamp indication; and 

updating a response Status associated with the meeting 
object based on the response objects received. 

16. The method of claim 15 and further comprising: 
Synchronizing the response Status with the remote object 
StOre. 

17. A data transmission System, comprising: 
a first computing device including: 
a first data Store configured to Store objects, a user input 

mechanism; and 
a first application program configured to receive user 

input information from the user input mechanism, 
create a first object based on the user input information 
and Store the first object on the first data Store; 

a Synchronization manager configured to Synchronize 
objects in the first data Store with objects in a Second 
data Store, 

a Second computing device including: 
the Second data Store, the Second data Store being con 

figured to Store objects, and 
a Second application program configured to access the 

Second data Store and create an electronic mail object 
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based on the first object being Synchronized to the 
Second data Store from the first data Store; 

an electronic mail transport, and 
wherein the Second application program is configured to 

transmit the electronic mail objects with the electronic 
mail transport. 

18. The system of claim 17 and further comprising: a third 
computing device including: 

a third data Store configured to Store objects, and 
a third application program configured to access the third 

data Store, to receive electronic mail objects from the 
Second computing device and to Store the electronic 
mail objects on the third data Store. 

19. The system of claim 18 and further comprising: 
a fourth computing device including: a fourth data Store; 

and 

a fourth application program configured to access the 
fourth data Store and Store objects on the fourth data 
Store, and 

wherein the Synchronization manager is configured to 
Synchronize objects in the third and fourth data Stores. 

20. The system of claim 19 wherein the synchronization 
manager comprises: 

a first Synchronization manager on at least one of the first 
and Second computing devices, and 

a Second Synchronization manager on at least one of the 
third and fourth computing devices. 

21. The system of claim 17 wherein the first object 
comprises a meeting object and wherein the electronic mail 
object comprises an electronic mail meeting request object. 

22. The system of claim 17 wherein the first computing 
device comprises a mobile device. 

23. The system of claim 22 wherein the first application 
program comprises a Scheduling program and wherein the 
Second application program comprises an electronic mail 
application program. 

24. A mobile device, comprising: an object Store, 
a user input mechanism configured to receive user input 

values, 
a plurality of electronic mail transports, and 
a first application program configured to create an object 

based on the user input values and to transmit the object 
using a preselected one of the electronic mail trans 
ports. 

25. The mobile device of claim 24 and further comprising: 
a Synchronization component configured to provide a 

remote computing device with access to the object Store 
for Synchronization of objects on the remote computing 
device with objects on the object store. 

26. The mobile device of claim 24 and further comprising: 
a housing sized to hold the object Store, the application 

program and the plurality of electronic mail transports 
and to fit in the hand. 

k k k k k 


