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CROSS REFERENCE TO RELATED APPLICATIONS

S

[0001] This application is related to U.S. Patent Application Number / , , filedon
November 7, 2003, entitled “Viral Engine for Network Deployment” by inventors John T.
Masonis, Sean Parker, Cameron T. Ring, and Richard J. Carey, said application having a

common assignee, the contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

!

[0002] The present invention relates generally to the field of personal information
management and more specifically, to synchronizing and publishing personal mformation, such

as contact and address information, between multiple users and interfaces connected to a

network, such as the Internet.

2. DESCRIPTION OF THE RELATED ART

[0003] Maintenance of up-to-date contact information between friends, family, business
assoclates, clients, and customers has always been a challenge and a difficult task. More
frequently than expected, people change at least some of their contact'information, such as
phone numbers, fax numbers, mobile phone numbers, electronic mail addresses, physical

addresses, and the like. As one example, presently approximately 35% of Internet users change
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electronic mail addresses annually, approximately 33% of mobile phone numbers are changed

annually, and approximately 40 million physical addresses change every year.

[0004] Out-of-date contact information leads to personal losses, such as friendships, and
business losses, such as missed opportunities that could increase productivity and revenue. For
example, inaccurate and low-quality customer data results in bad mailings and staff overhead

costing upwards of $600 billion a year to U.S. businesses.

[0005] To help manage this large amount of contact related data a number of personal
information manager (“PIM”) applications have evolved, e.g., Microsoft Outlook®, Eudora
Pro®, and the like, for a variety of devices, e.g., personal computers (“PC”), personal digital
assistants (“PDA”), and mobile telephones. Nevertheless, users continue to be challenged with
respect to maintaining consistency or separation of information as the number of devices and

interfaces on which such mformation resides mcreases.

10006} Often, users désire to synchronize information between these devices. For
example, a user may synchronize personal information to be stored on, and accessible from, a
personal computer in the home environment, a personal computer in the work environment and
a portable PDA. Conventional synchronization software products that help users synchronize
PIMs on different devices in this manner included Intellisync® software from Puma

Technology, Inc. of San J osé, California.

[0007] A drawback of conventional synchronization software products 1s a requirement ot
a physical connection between the PDA and the computer system hosting the PIM. Another
drawback of such conventional synchronization software products is that 1t its use it limited to
synchronization of a particular device or PIM and not with respect to other users. Yet another
drawback of such conventional synchronization software products is resolution of discrepancies
between data in substantially identical entries in the different devices. The user 1s forced to save
substantially similar, though not identical, entries or the user must affirmatively select which
data to overwrite before any synchronization process is completed. In turn, this decreases

efficiency and flexibility for a user.

[0008] In addition to PIM information on devices, online sources to mamtain PIM
information have also evolved. Conventional online services such as web portals (e.g., Yahoo!
by Yahoo! Inc. of Sunnyvale, California and Excite by Excite Inc. of Irvington, NY) have

incorporated address book and calendar features into their portal services for users. For example,
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Yahoo! Inc. provides Yahoo! Address Book, Yahoo! Calendar and Yahoo! To Do List services
in which a user can store address, calendar and to do information on a remote server operated by
Yahoo! Inc. These conventional web portals further offer synchronization software (e.g.,
TrueSync® synchronization software developed by Starfish Software, Inc. of Scotts Valley,
California) to synchronize copies of personal information stored online with other devices.
However, these services and associated conventional synchronization software have drawbacks

similar to those previously described.

[0009] To help resolve problems with conventional synchronization software of the type
described, online service providers on the Internet, such as PlanetAll.com (now owned by
Amazon.com), developed a conventional online service for storage and maintenance of personal
information on a server, accessible via the Internet. In general, these services allowed a user to
subscribe to the service and store personal information at a remote server so that the user’s
personal information was automatically included in the online address books of other

subscribing users of that online service.

[0010] In these conventional online services, the subscribing owner of the personal
information was responsible for maintenance of their information. Whenever the subscribing
owner made changes to the information, the online service server was updated. Thereatter,
other subscribing users of the system would have access to the updated information within their
online address books. Moreover, these online services also touted the ability to synchronize
information across various physical devices through the online service server. For example,
these conventional online services provided the ability to synchronize personal information
maintained within a PIM with the personal information stored on the online service server

through a downloadable conventional synchronization software product, such as, for example,

Intellisync® for PlanetAll.com, developed by Puma Technology, Inc., of San Jose, California.

[0011] One problem with these conventional online services is they had to be symmetric.
Symmetric services require a subscription membership to the service on both sides of the
information exchange facilitated by the service. That is, only subscribers of the conventional
online services could update personal information with each other. Thus, the service only
worked if both the user providing the updated information and the user seeking an information
update subscribed to the service. Non-subscribers were unable to synchronize their personal

information with subscribers and vice versa. Hence, subscribers to the service would be unable
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to maintain synchronized data with nonsubscribers. This symmetry requirement limited user

flexibility in maintaining consistency of data across the various types ot contacts.

[0012] These conventional services (including PlanetAll.com) have been used to promote
the deployment over the Internet of private networks of subscribers based on the premise that a
subscription to the private network provides a valuable service, i.e., a centralized address book.
However, such attempts to deploy private networks have failed due principally to slow
deployment rates. In part, these private networks failed to grow their membership because the
symmetric nature of the private network service limited the value for the initial set of users. The
real value of the service could not be realized until large numbers of information users became
subscribers of the private network service. Hence, as long as the number of subscribers of the
private network service remained small, new users were not enticed to subscribe. Consequently,
without new subscribing users, the private network service could not grow to a size necessary to
support it’s value proposition. In turn, the private network service would ultimately collapse

and fail and again lead to problems of having information that is no longer synchronized.

[0013] Still another problem with these conventional online services was limited
subscriber flexibility in configuring the information for synchronization in a manner most
suitable for that subscriber. For example, the subscribing user lacked flexibility allowing a
subscriber to select particular data fields or sets of data fields to update other devices and/or
subscribers in of the service on a per device and/or sqbscriber basis. Thus, subscribers were

limited to an “all or none” proposition for updating information between devices and/or

subscribers.

[0014] From the above, there is a need for a system and process to asymmetrically manage
information, including (1) synchronize data at one or more layers for a user with nominal or no
need for intervention by that user and (2) to merge data involving two or more entries nto a

single entry with nominal or no need for user intervention and without causing or writing

substantially duplicated entries.

SUMMARY OF THE INVENTION

[0015] The present invention includes a system and a method for synchronizing a folder
containing information in one device with one or more folders containing information in one or

more other devices. The present invention also includes a system and a method for merging
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data between folders to be synchronized. A folder is a type of repository and is configured as a
grouping of contents. The content comprises information that may include other folders and/or
data. Examples of information include electronic mail (“e-mail”), contacts, messaging, and/or
personal data. The devices containing the folders are applications on a physical device, e.g., a
personal information manager (“PIM”) on a personal computer (“PC”), mobile telephone or a
personal digital assistant (“PDA”), or on a logical device, e.g., a personal information manager

through an online portal service such as Yahoo! or America Online.

[0016] In accordance with one embodiment of the present invention, a synchronization
system (or engine) mcludes a layer selection module, a parsing module, a comparison module, a
map (or link) module, a synchromization output module, and a synchronization rules module.
The modules may be software, hardware, or a combination thereof. The modules are configured

to communicatively couple together.

[0017] The layers selection module selects between one or more layers of information for
synchronization. The parsing module parses out the data within the layers and the comparison
module compares the data to determine duplicative data. The map module determines whether
particular layers, information, and/or data are linked together in particular relationships. The
map module may also be configured to provide a unique identifier for linking relationships. The
synchronization module synchronizes the data within the layers based on the synchronization

rules and the linked relationships.

[0018] In one embodiment of the present invention a synchronization process includes
synchronizing folders between one or more layers of folders. The process includes selecting one
or more layers to link together and comparing folders in the selected layers using an immutable
1dentifier. The process also includes parsing the folders of each of the selected layers into fields
and comparing the fields of parsed folders. The process then determines whether to synchronize
the folders of the selected layers based on one or more conflict rules that are triggered in

response to the comparison of the fields of the parsed folders.

[0019] An advantage of a synchronization system and process in accordance with the
present imnvention includes recognition of a layered set of folders, for example, folders of contact
information that can be updated independently or in subset of the other layers. Hence, a user
beneticially has mcreased control and flexibility over synchronization of information at multiple

layers or levels.
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10020] The present invention also includes a merge system (or engine) for merging
information 1n various layers and at various levels. In accordance with one embodiment of the
present invention, a merge engine includes a map (or link) module, a duplicate evaluation
module, a matrix table, a matrix scoring module, a merge rules module, and a merge output
module. The modules may be software, hardware, or a combination thereof, and are configured
to communicatively couple together. The merge system (and process) may function

independently or in conjunction with the synchronization system (and process).

[0021] The map module 1s functionally similar to the map module of the synchronization
engine. The map module can be the same module used in both systems or may be a subset
thereof. The duplicate evaluation module determines potential duplicates between entries that
may be merged. The matrix tables and matrix scoring module generate a matrix of duplicate
entries that may merge and assign a value (e.g., a score) to each matrix entry based on one or
more factors. The merge rules module determines whether to merge particular entries based on /

rules that take into consideration the matrix entry. The output module outputs entries

determined to be merged as a merged entity.

[0022] The merge process in one embodiment of the present invention includes merging
two or more folders 1n a network into a single folder. The method includes comparing entries in
the first folder to entries in a second folder to 1dentify duplicate entries between the first folder
and the second folder. An entry may be determined to be a duplicate if there is a match between
an 1dentifier in the entry in the first folder and an identifier in the entry in the second folder. The
process groups the i1dentified duplicate entries from the first folder and also groups the identified
duplicate entries from the second folder. The process also generates a matrix in which there are
two or more matrix entries. Each matrix entry includes a value associated with merging
1dentified duplicate entries between groupings. In addition, the matrix entries are matched based

on the assigned values to determine an extent to merge an identified duplicate entry:.

[0023] An advantage of a merge system and process in accordance with the present
invention includes being able to compare entries between layers or levels of information to be
merged together and merging that information without requiring user intervention. Moreover,
the present invention beneficially mergers folders of information, which allows users to

purposely maintain and synchronize duplicates.
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[0024] The features and advantages described in the specification are not all inclusive and,
In particular, many additional features and advantages will be apparent to one of ordinary skill in
the art in view of the drawings, specification, and claims. Moreover, it should be noted that the
language used in the specification has been principally selected for readability and instructional
purposes, and may not have been selected to delineate or circumscribe the inventive subject

matter.
BRIEF DESCRIPTION OF THE DRAWINGS

[0025] The mvention has other advantages and features which will be more readily
apparent from the following detailed description of the invention and the éppended claims, when

taken m conjunction with the accompanying drawings, in which:

[0026] Figure (“FIG.”) 1 illustrates an example of one embodiment of a network system in

accordance with the present invention.

[0027] Figure 2a 1illustrates an embodiment of a logical network environment in

accordance with the present invention.

[0028] Figure 2b illustrates an embodiment of a structural network environment in

accordance with the present invention.

[0029] Figure 3a 1s a flow chart of a process for growing a private network in accordance

with one embodiment of the present invention.

10030] Figure 3b 1s an event diagram of one example of a method for illustrating

asymmetric operation according to one embodiment of the present invention.

[0031] Figures 4a through 4d illustrate stages of viral growth of a network in accordance

with one embodiment of the present invention.

10032] Figure 5 1llustrates an example of physical and logical devices for synchronization

through a synchronmization engine (or system) in accordance with the present invention.

[0033] Figure 6 1llustrates an example of a folder for synchronization and/or merge in

accordance with the present invention.

[0034] Figure 7 1llustrates a synchronization engine in accordance with one embodiment

of the present invention.
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[0035] Figure 8a 1llustrates a logical view of layered organization for synchronization in

accordance with the present invention.

[0036] Figure 8b 1llustrates a logical view of synchronization in accordance with the

present mvention.

[0037] Figure 8c 1llustrates a logical view of contact cards in accordance with one

embodiment of the present invention.

[0038] Figures 9a and 9b illustrate processes for synchronization in accordance with one

embodiment of the present invention.

[0039] Figure 10 1llustrates a merge engine in accordance with one embodiment of the

present invention.

[0040] Figures 11a through 1 lc 1llustrate processes for merging information in accordance

with one embodiment of the present invention.

[0041] Figure 12 1llustrates one embodiment for resolution of information conflicts in

accordance with the present invention.

[0042] Figure 13 illus;[rates an example of synchronizing and merging sets of address

information between devices in accordance with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[004.3] The Figures (“FIG.”) and the following description relate to preferred embodiments
of the present mvention by way of illustration only. It should be noted that from the following

discussion, alternative embodiments of the structures and methods disclosed herein will be
readily recognized as viable alternatives that may be employed without departing from the

principles of the claimed invention

10044] The present invention includes a synchronization engine (or system) and a merge
engine (or system) for synchronizing information between various layers and levels and merging
information within those synchronized layers and levels with minimal user intervention. A layer

or level may be of a physical (e.g., a device) or logical (location of information in various

locations, e.g. various devices or services).
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ARCHITECTURE OVERVIEW
[0045] Referring now to Figure 1, it illustrates an embodiment of a network environment

in accordance with the present invention. The network environment includes a private network
system (or service (or private network)) 100, a public network 102, and a set of public network

users 103. The public network 102 communicatively couples the private network 100 with the

set of public network users 103.

[0046] In the context of the present invention, the networks are not limited to a particular
physical network, 1.e., devices linked by physical communication channels (wired or wireléss).
Rather, a network may be a functional (or logical) network such as those based on the type of
messaging between users, which may be physically carried by various communication channels.
For example, a network may mclude a group of wireless phones users communicating based on
‘unique telephone numbers or it may include a group of computer users communicating based on
unique e-mail addresses. In addition, more than one functional network may be embodied in a
single physical network. By way of example, a computer network may embody an electronic

mail based functional network and an instant messaging based functional network (e.g., AIM,

ICQ, or the like).

[0047] Accordingly, in one embodiment, the public network 102 includes a physical
element and a functional element. The physical element of public network 102 refers to a
communications network, for example, a computer network (e.g., local area network (“LAN™),
wide area network (“WAN”), wireless data network (“WDN™), the Internet, or the like), a
wireless protocol based communications network (e.g., network based on personal

communications system (PCS), global system mobile (GSM)), or the like.

10048] The functional element of public network 102 refers to a communication mode
between network users 103. Examples of the communication mode are instant messaging,
electronic mail, telephone, wireless messaging, or the like. Each communication mode includes
a unique 1dentifier that may be used to address communications between users 103 in the public
network 102. In the context of the present invention, the functional element of the public
network 102 1s referred to as public protocol or public communication mode. For example,

network users 103 may communicate via a public electronic mail protocol (e.g., Post Office
Protocol (POP), Internet Message Access Protocol (IMAP), Simple Mail Transfer Protocol
(SMTP), Multipurpose Internet Mail Extension (MIME) protocol, or the like).

9
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[0049] Referring again to Figure 1, the network users 103 include one or more members
104 and one or more non-members (or non-users) of the private network 100. The members
104 communicate with private network system 100 over the public network 102 using a private
or proprietary protocol 108. The non-members 106 communicate with the members 104 in the

private network system 100 over a common or public communication method or protocol 110

that 1s part of the public network 102.

[0050] The private network system 100 includes a central server 112 and a database
system 114 that are communicatively coupled together. In one embodiment, the private network
system 100 1s based on a hybrid peer-to-peer and client-server network architecture. For the
client-server aspect of the network, central server 112 provides the centralized functions of
network management. Central server 112 may include one or more computing systems (or
machines), 1.e., may be a server farm, or the like. The central server 112 is connected to the
network 102 and can implement the private and public protocols 108, 110 to communicate with
the network users 103. Similarly, the database unit 114 may be a single data storage device or a

set of interconnected storage devices, e.g. storage area network (“SAN”), distributed database,

or the like.

]0051] Reterring now to Figure 2a, 1t illustrates an embodiment of a logical network
environment 1in accordance with the present invention. The logical network environment
includes the private network 100, the one or more members 104, and the one or more non-
members 106. Also illustrated 1s an example member system 104a as set forth below. The one
or more members 104 (including 104a) and the one or more non-members are communicatively

coupled through the private network 100.

10052} The 1llustrated member system 104a includes a client system (01‘ machine) 116 and
a database 128. The client system 116 1s a conventional computing system (e.g., personal
computer, personal digital assistant (“PDA”), mobile phone, computing tablet, and the like) that
includes a conventional operating system (e.g., windowing, graphical, and/or text based
operating system) and one or more application programs. The client system 116 communicates
with a server system of the private network 100 through the computer network 102. Each client
system 116 may host a client application for managing private protocol 108 and service 100
functions. The database 128 stores data and other informational entities as further described

herein.

10
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[0053] Figure 2b 1llustrates an embodiment of a structural network environment in
accordance with the present invention. The structural network environment includes one or
more client systems 116, the public network 102, and one or more servers 112 in the private
network 100. The client system 116 may communicatively couple with other client systems or

devices (e.g., PDA or mobile phone) through a direct or networked connection.

|0054] Each client system 116 includes a client application 118, an Internet (or web)
browser 120, a personal information manager (“PIM™) 122, and a client services module 126.
The client application, the Internet browser 120, the PIM 122, and the client services module
126 are communicatively coupled through the operating system. The Internet browser 120 is a
conventional browser for wired or wireless system. Examples include Internet Explorer® by
Microsoft Corporation of Redmond, Washington, Netscape Navigator® by Netscape

Communications, Corp. of Mountain View, California, NetFront Web browser, by Access
Systems America, Inc. of Fremont, California, or Openwave® Mobile Browser, by Openwave

Systems, Inc. of Redwood City, California.

[0055] The PIM 122 15 a conventional PIM. Examples include Microsoft Outlook, by
Microsoft Corporation and Lotus Notes®, by Lotus Software of International Business
Machines (IBM), Cambridge, Massachusetts. It is noted that the Internet browser 120 may be
integrated with the client application 118.

]0056] The client application 118 is an application a user interacts with to access
functionality of a system, for example, the system of the present invention as disclosed herein.
The client application may include a text or Graphical User Interface (“GUI”) 124 front end.
The client application 118 facilitates viewing, accessing, publishing and synchronizing of
information. It is noted that in alternative embodiments the client application 118 may be fully

integrated with and embodied within the PIM 122, or may itself constitute a full-function PIM

122, and thus, obviate the need for any further independent or stand-alone PIM 122.

[0057] In one embodiment, the client application 118 provides PIM functionality by
facilitating/managing storage, publication and synchronization of personal information of
members 104. It should be noted that in the context of this description, personal information of
a member 104 mncludes Information regarding the member 104 him/herself and information that
the member 104 has regarding other users 103 (both members 104 and non-members 106).

Note that the ability for non-member 106 users to interact with the private network 100

11
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beneficially adds value for member 104 with regard to gathering and storing information from

non-members 106.

[0058] The client services module 126 provides data services to both the client application
118 and a local database 128. The client services module 126 is furthermore responsible for
executing accesses to the local database 128 within which personal information of member 104
using client system 116 may be maintained. Specifically, the client services module 126 is
responsible for the integrity and locking of the local database 128 at appropriate times.
Components that are included within or communicatively couple with the client services module
126 may also be configured to synchronize information maintained in the local database 128

with information maintained on a remote database 114 as will be further described herein.
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