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METHODS AND APPARATUS FOR DATASET
SYNCHRONIZATION IN A WIRELESS
ENVIRONMENT

CLAIM OF PRIORITY UNDER 35 U.S.C. §119

[0001] The present Application for patent claims priority to
Provisional Application No. 60/945,088 entitled “METH-
ODS AND APPARATUS FOR DATASET SYNCHRONI-
ZATION IN A WIRELESS ENVIRONMENT” filed Jun. 19,
2007, and assigned to the assignee hereof and hereby
expressly incorporated by reference herein.

BACKGROUND

[0002] 1. Field

[0003] The disclosed aspects relate to wireless communi-
cation devices, and more particularly, to systems, methods
and apparatus for wirelessly synchronizing datasets stored on
the wireless communication device with corresponding
datasets stored at a network site.

[0004] 2. Background

[0005] Synchronization is the process by which a single
file, otherwise referred to as a dataset, is synchronized
between two or more devices. The process is carried out by
automatically copying changes back and forth amongst the
devices until the dataset is generally equivalent amongst the
devices.

[0006] Synchronization of files or datasets is becoming
more commonplace in the wireless environment. For
example, a user’s contact list stored on one wireless device
can be synchronized with other wireless devices or with net-
worked databases. Synchronization of datasets is especially
beneficial in instances in which applications are used in an
off-line mode prior to moving to an on-line mode, which
triggers data exchange. An exemplary application includes
electronic mail (email), in which a user inputs email during an
off-line mode and the email is subsequently sent to network
database once the device is returned to on-line mode. The
synchronization process is also implemented in community-
type environments, in which multiple users interact through a
shared network database. For example, in the wireless envi-
ronment, gaming communities, which allow users to partici-
pate in real-time video games, also provide for gaming infor-
mation to be stored and shared at a central network database.
Such community activities are also prone to use in an off-line
mode, in which a user can make changes to the user’s locally
stored database and the changes are synchronized with the
network database when the user moves to an on-line mode.
[0007] Inone approach, synchronization can be conducted
locally, by docking a wireless device, such as a personal data
assistant (PDA) or the like to a docking device having a serial
connection to a personal computer. This type of synchroni-
zation requires the wireless device and the computer to be in
close proximity to one another. However, the advent of more
powerful wireless devices has made it possible to remotely
synchronize datasets over the wireless network.

[0008] Remote synchronization of data has been accom-
plished via Synchronization Markup Language (SyncML),
which provides a common data synchronization protocol for
wireless networks. SyncML relies on eXtensible Markup
Language (XML) as the underlying carrier protocol for all
SyncML communications transpiring during the wireless
synchronization (“sync”) session. As such, multiple mes-
sages are sent between the wireless device and the network
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server during any one sync session. Additionally, the data
structure of each message is large resulting in a high band-
width requirement to exchange the messages. Thus, SyncML
is a relatively complex synchronization process that necessi-
tates the exchange of multiple messages, demands a large
amount of network bandwidth, and requires a relatively long
amount of time for completion. The complexity of the Syn-
cML process, coupled with the limitations of cellular net-
works (e.g., potential loss of signal, bandwidth limitations,
etc.), causes the synchronization process to be less than reli-
able. For example, failure to make a connection or dropping a
connection during the synchronization process often results
in the need to perform a full synchronization process. During
a full synchronization process, the entire dataset is commu-
nicated to the wireless device or network, as opposed to just
the changes that have occurred.

[0009] Therefore, a need exists to develop a synchroniza-
tion process for the wireless development that is less com-
plex, more efficient, and more robust than current wireless
solutions.

SUMMARY

[0010] In this regard, simplicity may be realized by the
present aspects, which use less network resources and require
less in terms of historical data than current wireless sync
processes. The use of less network resources can result in a
more efficient sync process, as the time to complete a sync
cycle can decrease. Additionally, the described synchroniza-
tion process allows wireless network failures to occur without
mandating the need for a full synchronization of the dataset
between a server and a wireless device.

[0011] In particular, present aspects provide for methods,
devices, systems, and computer program products for wire-
lessly synchronizing datasets that are stored on a wireless
device and at a network device, such as a network server or
database. Present aspects provide for a simplified and effi-
cient synchronization process, whereby synchronization can
be completed in a single round-trip of wireless communica-
tion between the wireless device and the network device.
Single round-trip communication provides for less use of
network resources, shorter overall synchronization cycle
times and lessens the likelihood of wireless network failures,
such as call drops or the like, causing the synchronization
process to fail. Additionally, simplification and efficiency are
further realized by creating a synchronization process that
allows the network dataset to be independent of the wireless
device datasets, i.e., the network server may not require a full
change history and the network server may not be required to
know the wireless device dataset version. Present aspects also
provide for a robust synchronization process, such that, com-
munication failures allow for re-application of the synchro-
nization process without having to implement a full synchro-
nization of the datasets. In this regard, present aspects are
suited for synchronizing datasets that are used in a wireless
community-type environment, such as a wireless gaming
community or the like, or in applications that provide for
offline mode use, such as email, gaming, and the like.
[0012] In one aspect, a method for synchronization of a
dataset on a wireless device is defined. The method includes
generating a synchronization request message for a dataset
that includes a current wireless device dataset version, com-
municating, wirelessly, the synchronization request message
to a network device and receiving, wirelessly, in response to
the communication of the synchronization request message, a
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synchronization confirmation message that includes a net-
work device dataset version number. The synchronization
request message and the synchronization confirmation mes-
sage are operable to provide synchronization based on a
single round-trip of communication between the wireless
device and the network device. In some aspects, the method
may include changing the current wireless device version
number to the network dataset version number if the network
dataset version number in the confirmation message differs
from the current wireless device version number. Addition-
ally, the synchronization confirmation message may include a
synchronization status indicator and/or a network device
change list that includes one or more changed data items in
the network device dataset and thus the method may include
changing the wireless device dataset according to the network
device change list.

[0013] In some aspects of the method, generating a syn-
chronization request message may further include verifying
status of a change indicator for each data item in the wireless
device dataset, compiling a wireless device change list that
includes one or more changed data items based on the change
indicator for one or more of the data items indicating a change
and including the wireless device change list in the synchro-
nization request message.

[0014] In some aspects, the synchronization request mes-
sage and the synchronization confirmation message are com-
municated via a lightweight data-interchange carrier proto-
col, such as JavaScript Object Notation (JSON) protocol.
[0015] In some aspects, if the synchronization status indi-
cator indicates a synchronization failure, the method may
further include initiating full synchronization between the
wireless device and the network device based on the synchro-
nization failure indicator. In other aspects, if the wireless
device fails to receive the synchronization confirmation mes-
sage after a predetermined time period a new synchronization
session may be initiated by generating and communicating a
synchronization request message.

[0016] A further related aspect is provided for by at least
one processor. The processor is configured to include a first
module for generating a synchronization request message for
a dataset that includes a current wireless device dataset ver-
sion number, a second module for communicating, wire-
lessly, the synchronization request message to a network
device and a third module for receiving, wirelessly, in
response to the communication of the synchronization
request message, a synchronization confirmation message
that includes a network device dataset version number. The
synchronization request message and the synchronization
confirmation message are operable to provide synchroniza-
tion based on a single round-trip of communication between
the wireless device and the network device.

[0017] Another related aspect is defined by a computer
program product that includes a computer-readable medium.
The medium includes at least one instruction for causing a
computer to generate a synchronization request message for a
dataset that includes a current wireless device dataset version
number, at least one instruction for causing the computer to
communicate, wirelessly, the synchronization request mes-
sage to a network device, and at least one instruction for
causing the computer to receive wirelessly, in response to the
communication of the synchronization request message, a
synchronization confirmation message that includes a net-
work device dataset version number. The synchronization
request message and the synchronization confirmation mes-
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sage are operable to provide synchronization based on a
single round-trip of communication between the wireless
device and the network device.

[0018] Yet another related aspect is defined by an appara-
tus. The apparatus includes means for generating a synchro-
nization request message for a dataset that includes a current
wireless device dataset version number, means for commu-
nicating, wirelessly, the synchronization request message to a
network device and means for receiving, wirelessly, in
response to the communication of the synchronization
request message, a synchronization confirmation message
that includes a network device dataset version number. The
synchronization request message and the synchronization
confirmation message are operable to provide synchroniza-
tion based on a single round-trip of communication between
the wireless device and the network device.

[0019] A further aspect is provided for by a wireless com-
munication device. The device includes a computer platform
including a memory and at least one processor, a dataset
stored in the memory and including a plurality of data items
and a synchronization module stored in the memory, and
executable by the at least one processor. The synchronization
module is operable to generate a synchronization request
message for the dataset that includes a current wireless device
dataset version number, communicate the synchronization
request message to a network device, and receive, in response
to the communication of the synchronization request mes-
sage, a synchronization confirmation message that includes a
network device dataset version number. The synchronization
request message and the synchronization confirmation mes-
sage are operable to provide synchronization based on a
single round-trip of communication between the wireless
device and the network device. The synchronization module
may further be operable to change the current wireless device
version number to the network dataset version number if the
network device dataset version number in the confirmation
message differs from the current wireless device version
number. The synchronization module may further be oper-
able to receive a synchronization confirmation message that
includes a synchronization status indicator and/or a network
device change list that includes one or more changed data
items in the network device dataset and, the apparatus may be
operable to change the wireless device dataset according to
the network device change list.

[0020] In alternate aspects, the synchronization module is
further operable to verify a status of a change indicator for
each data item in the wireless device dataset, compile a wire-
less device change list that includes one or more changed data
items based on the status change indicator and including the
wireless device change list in the synchronization request
message.

[0021] Insome aspects of the wireless device, the synchro-
nization request message and the synchronization confirma-
tion message are communicated via a lightweight data-inter-
change carrier protocol, such as JavaScript Object Notation
(JSON) protocol. In some aspects of the wireless device, the
synchronization module is further operable to receive a syn-
chronization confirmation message that includes a synchro-
nization failure indicator and is further operable to initiate full
synchronization between the wireless device and the network
device.

[0022] Yet another aspect is provided for by a method for
synchronization of a dataset on a network device. The method
includes receiving, wirelessly, at a network device, a synchro-
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nization request message that includes a wireless device
dataset version number, comparing the wireless device
dataset version number to a current network device dataset
version number, compiling a network device dataset change
list that includes one or more changed data items if the com-
parison indicates that the wireless device dataset version
number differs from the network device dataset version num-
ber, generating a synchronization confirmation message that
includes the current network device dataset version number
and any compiled network device dataset change list and
communicating, wirelessly, the synchronization confirma-
tion message. The synchronization request message and the
synchronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of commu-
nication between a wireless device and the network device.
[0023] Insome aspects of the method, receiving a synchro-
nization request message may further include receiving a
synchronization request message that includes a wireless
device dataset change list that includes one or more changed
data items and changing in the network device dataset the
changed data items included in the wireless device dataset
change list. In some aspects of the method, making changes to
the network device dataset may include providing a deletion
indicator for data items that have been deleted on the wireless
device dataset without deleting the data item from the net-
work device dataset.

[0024] Some aspects of the method may further include
updating a data item version number based upon the change in
the data item and updating the network device dataset version
number to reflect the version number of a highest sequenced
changed data item. In such aspects, generating a synchroni-
zation confirmation message may include generating a syn-
chronization confirmation message that includes the updated
network device dataset version number and any compiled
network device dataset change list.

[0025] Insome aspects of the method, the synchronization
request message and the synchronization confirmation mes-
sage are communicated via a lightweight data-interchange
carrier protocol, such as JavaScript Object Notation (JSON)
protocol.

[0026] A further aspect is provided for by at least one
processor. The processor includes a first module for receiv-
ing, wirelessly, at a network device, a synchronization request
message that includes a wireless device dataset version num-
ber, a second module for comparing the wireless device
dataset version number to a current network device dataset
version number, a third module for compiling a network
device dataset change list that includes one or more changed
data items if the comparison indicates that the wireless device
dataset version number differs from the network device ver-
sion number, a fourth module for generating a synchroniza-
tion confirmation message that includes the current network
device dataset version number and any compiled network
device dataset change list and a fifth module for communi-
cating, wirelessly, the synchronization confirmation mes-
sage. The synchronization request message and the synchro-
nization confirmation message are operable to provide
synchronization based on a single round-trip of communica-
tion between a wireless device and the network device.
[0027] Another related aspect is defined by a computer
program product that includes a computer-readable medium.
The medium includes at least one instruction for causing a
computer to receive, wirelessly, at a network device, a syn-
chronization request message that includes a wireless device
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dataset version number, at least one instruction for causing
the computer to compare the wireless device dataset version
number to a current network device dataset version number
and at least one instruction for causing the computer to com-
pile a network device dataset change list that includes one or
more changed data items if the comparison indicates that the
wireless device dataset version number differs from the net-
work device dataset version number. The medium also
includes at least one instruction for causing the computer to
generate a synchronization confirmation message that
includes the current network device dataset version number
and any compiled network device dataset change list and at
least one instruction for causing the computer to communi-
cate, wirelessly, the synchronization confirmation message.
The synchronization request message and the synchroniza-
tion confirmation message are operable to provide synchro-
nization based on a single round-trip of communication
between a wireless device and the network device.

[0028] Yet another aspect is provided for by an apparatus.
The apparatus includes means for receiving, wirelessly, at a
network device, a synchronization request message that
includes a wireless device dataset version number, means for
comparing the wireless device dataset version number to a
current network device dataset version number and a means
for compiling a network device dataset change list that
includes one or more changed data items if the comparison
indicates that the wireless device dataset version number
differs from the network device dataset version number. The
apparatus additionally includes means for generating a syn-
chronization confirmation message that includes the current
network device dataset version number and any compiled
network device dataset change list and means for communi-
cating, wirelessly, the synchronization confirmation mes-
sage. The synchronization request message and the synchro-
nization confirmation message are operable to provide
synchronization based on a single round-trip of communica-
tion between a wireless device and the network device.

[0029] An aspect is also provided for by a network device.
The network device includes a computer platform including a
memory and at least one processor, a dataset stored in the
memory and including a plurality of data items and a syn-
chronization module stored in the memory and executable by
the at least one processor. The synchronization module is
operable to receive a synchronization request message that
includes a wireless device dataset version number, compare
the wireless device dataset version number to a current net-
work device dataset version number, compile a network
device dataset change list that includes one or more changed
data items ifthe comparison indicates that the wireless device
dataset version number differs from the network device
dataset version number, generate a synchronization confir-
mation message that includes the current network device
dataset version number and any compiled network device
dataset change list and communicating, wirelessly, the syn-
chronization confirmation message. The synchronization
request message and the synchronization confirmation mes-
sage are operable to provide synchronization based on a
single round-trip of communication between a wireless
device and the network device.

[0030] Thus, one or more of the present aspects provide for
wirelessly synchronizing datasets that are stored on a wireless
device and at a network device, such as a network server or
database. As described, the present aspects provide for a
simplified and efficient synchronization process, whereby
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synchronization can be completed in a single round-trip of
wireless communication between the wireless device and the
network device. Single round-trip communication provides
for less use of network resources, shorter overall synchroni-
zation cycle times and lessens the likelihood of wireless net-
work failures, such as call drops or the like, causing the
synchronization process to fail. Additionally, simplification
and efficiency are further realized by creating a synchroniza-
tion process that allows the network dataset to be independent
of the wireless device datasets, i.e., the network server does
not require a full change history nor is the network server
required to know the wireless device dataset version. Present
aspects also provide for a robust synchronization process,
such that, communication failures allow for re-application of
the synchronization process without having to implement a
full synchronization of the datasets.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a block diagram of a system for wireless
synchronization of a dataset stored on one or more wireless
devices and a corresponding dataset stored at a network
device, according to an aspect;

[0032] FIG.2is a block diagram of wireless device dataset
for synchronization, according to an aspect;

[0033] FIG. 3 is a block diagram of a network device
dataset for synchronization, according to an aspect;

[0034] FIG. 4 is a block diagram of a wireless communica-
tion device configured for dataset synchronization, according
to an aspect;

[0035] FIG. 5 is a block diagram of a network device con-
figured for dataset synchronization, according to an aspect;
[0036] FIG. 6 is a block diagram of a wireless communica-
tion network, according to an aspect;

[0037] FIG. 7 is an example of dataset synchronization,
according to an aspect;

[0038] FIG. 8 is another example of dataset synchroniza-
tion, according to another aspect;

[0039] FIG. 9 is a flow diagram of a method for dataset
synchronization on a wireless communication device,
according to an aspect; and

[0040] FIG. 10 is a flow diagram of a method for dataset
synchronization on a network device, according to an aspect.

DETAILED DESCRIPTION

[0041] The present devices, apparatus, methods, computer-
readable media, and processors now will be described more
fully hereinafter with reference to the accompanying draw-
ings, in which aspects of the invention are shown. The
devices, apparatus, methods, computer-readable media and
processors may, however, be embodied in many different
forms and should not be construed as limited to the aspects set
forth herein; rather, these aspects are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.
Like numbers refer to like elements throughout.

[0042] As used herein, the word “exemplary” means “serv-
ing as an example, instance, or illustration.” Any aspect
described herein as “exemplary” is not necessarily to be con-
strued as preferred or advantageous over other aspects.
[0043] One or more aspects described herein are in connec-
tion with a wireless communication device. A wireless com-
munication device can also be called a subscriber station, a
subscriber unit, mobile station, mobile, remote station, access
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point, remote terminal, access terminal, user terminal, user
agent, a user device, or user equipment. A subscriber station
may be a cellular telephone, a cordless telephone, a Session
Initiation Protocol (SIP) phone, a wireless local loop (WLL)
station, a personal digital assistant (PDA), a handheld device
having wireless connection capability, or other processing
device connected to a wireless modem.

[0044] Oneormore ofthe present aspects provide for meth-
ods, systems, apparatus, and computer program products for
wirelessly synchronizing datasets that are stored on a wireless
device and at a network device, such as a network server or
database. One or more of the present aspects provide for a
simplified and efficient synchronization process, whereby
synchronization can be completed in a single round-trip of
wireless communication between the wireless device and the
network device. Additionally, simplification and efficiency
are further realized by creating a synchronization process that
allows the network dataset to be independent of the wireless
device datasets, i.e., the network server may not require a full
change history and the network server may not be required to
know or keep track of the wireless device dataset version for
each wireless device. Present aspects also provide for a robust
synchronization process, such that, communication failures
allow for re-application of the synchronization process with-
out having to implement a full synchronization of the
datasets. In this regard, one or more of the present aspects are
suited for synchronizing datasets that are used in a wireless
community-type environment, such as a wireless gaming
community or the like, or in applications that provide for
offline mode use, such as email, gaming, and the like.

[0045] Referring to FIG. 1, a block diagram depiction of a
system for wireless dataset synchronization is provided,
according to a present aspect. The system 10 includes one or
more wireless devices 12 and a network device 14, such as a
network server having a corresponding database, which are in
wireless communication via wireless network 16. One or
more of wireless devices 12 and network device 14 will store
a dataset 18 and 48 that requires synchronization. In some
aspects, for example, in a wireless community-type environ-
ment, network device 14 may initially distribute network
device dataset 48 to one or more wireless devices 12, which
store the received dataset as a wireless device dataset 18. Over
time, either or both of network server 14 and one or more
wireless devices 12 may update their respective dataset 48
and 18. As such, system 10 provides apparatus and methods
that allow one or more wireless devices 12 and network
device 14 to synchronize their respective datasets 18 and 48
through wireless communication.

[0046] Wireless device 12 includes a computer platform 20
having a processor 22 and a memory 24. The memory 24 of
wireless device 12 includes a synchronization module 26
operable to synchronize datasets 18 and 48. The synchroni-
zation module 26 may rely on a lightweight data-interchange
protocol as the carrier protocol in order to limit the synchro-
nization process to a single round-trip of wireless communi-
cation between the wireless device 12 and the network device
14. A lightweight data-interchange protocol may character-
istically be built on two structures, a collection of name/pair
values, and an ordered list of values. The name/value pairs
may include an object, a record, a structure, a dictionary, a
hash table, a keyed list, an associative array, or the like. The
ordered list of values may include an array, a vector, a list, a
sequence, or the list. One example of a lightweight data-
interchange protocol is JavaScript™ Object Notation
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(JSON). In JSON an object is an unordered set of name/value
pairs, an array is an ordered collection of values and a value
can be a string, a number, a true/false/null indicator, an object
or an array. Unlike other data-interchange protocols, JSON
supports arrays and, as such requires simpler syntax and less
markup. The regular and simple syntax structure of JSON,
combined with built-in numeric and array support offers bet-
ter advantages over other data-interchanges protocols in
terms of simpler parsing, closer representation of data struc-
tures and smaller sized message.

[0047] The synchronization module 26 is operable to gen-
erate a synchronization request message 30, which is trans-
mitted to network device 14 and which operates to ask for
dataset synchronization with network device 14. Synchroni-
zation request message 30 forms the first leg of the single
round-trip synchronization process. In some aspects, syn-
chronization module 26 may further compile a wireless
device change list 28 that indicates the changes made to a
dataset 18 since the prior synchronization process. Changes
may include additions, insertions, and/or deletions to the
dataset 18. The synchronization module 26 is also operable
for communicating the wireless device change list 28 to the
network device 14, for example, in the synchronization
request message 30. The synchronization module 26 is also
operable to receive a synchronization confirmation message
32, which forms the second leg of the single round-trip syn-
chronization process. Synchronization confirmation message
32 acts to verify completion of the sync process. Further,
synchronization confirmation message 32 may include a net-
work device change list 34 that indicates the changes made to
the corresponding network dataset 48 since the prior synchro-
nization process. Thus, system 10 advantageously provides
for synchronization between wireless device dataset 18 and
network device dataset 48 in a single round-trip via synchro-
nization request message 30 and synchronization confirma-
tion message 32.

[0048] Wireless device dataset 18 will characteristically
have a version number 19 that indicates the dataset version
corresponding to network database version from the last syn-
chronization with the network database. Further, each wire-
less device dataset 18 will include one or a plurality of data
items 36. Data items 36 may include one or more data fields
38. It should be noted that although the illustrated data items
36 include different numbers of data fields, any data item 36
might include any number of data fields 38. In accordance
with some aspects, changes made to the dataset are reflected
in terms of data items 36 as opposed to data fields 38, e.g. if
any field of a respective data item is changed, then the respec-
tive data item is considered to be changed. Thus, to provide a
synchronization process having an idempotent nature, mean-
ing that changes to a wireless device dataset result in the same
change to the network dataset and/or another wireless device
dataset, the wireless device change list 28 includes changes
with respect to data items. Hence, the wireless device change
list 28 includes the entirety of any data item that is being
added or deleted, or to which corresponding data fields have
been added, deleted, or changed.

[0049] Network device 14 includes a computer platform 40
having a processor 42 and a memory 44. The memory 44 of
network device 14 includes a synchronization module 46
operable to synchronize network device dataset 48 with one
or more wireless device datasets 18. Similar to synchroniza-
tion module 26 on the wireless devices 12, the synchroniza-
tion module 46 may utilize the same lightweight data-inter-
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change protocol as the carrier protocol in order to reduce
bandwidth and to allow the synchronization process to occur
in a single round-trip of wireless communication between the
wireless device 12 and the network device 14.

[0050] The synchronization module 46 is operable to
receive synchronization request message 30 and implement
any wireless device change list 28 in the request message 30.
The synchronization module 46 is also operable to compile
network change list 34 that indicates the changes made to the
network dataset 48 since the prior synchronization process
undertaken by the respective wireless device 12. In other
words, network device change list 34 comprises the “delta” or
net changes in network dataset 48 based on the difference
between the received wireless device dataset version 19 and
network dataset version 50. The synchronization module 46
is additionally operable for communicating the network
device change list 34 to the requesting wireless device 12 in
the synchronization confirmation message 32.

[0051] In accordance with present aspects, the network
dataset 48 will differ from the corresponding wireless device
dataset 18 in terms of how changes are indicated. The network
dataset 48 will characteristically have a version number 50
that indicates the network dataset version. Each dataset 48
will include one or a plurality of data items 52. Similar to the
data items 36 that form the wireless device datasets 18, each
data item 52 may include one or more data fields 54. In
accordance with present aspects, changes made to the net-
work dataset 48 are reflected in terms of data items 32, which
indicate a change to one or more data fields 54.

[0052] Each data item 50 in the network dataset 48 will
have a corresponding version number 56 that indicates the
current data item version. In one aspect, data item version
numbers 56 are unique across all data items, and are updated
based on changes made to a respective data item. For
example, in some aspects, the network dataset version num-
ber 50 reflects the highest numbered data item version num-
ber 56. As such, in one aspect, when the network device 14
receives a synchronization request message 30, which indi-
cates the current wireless device dataset version number 19,
and after executing any wireless device change list 28, the
synchronization module 46 compares the network device
dataset version number 50 to the wireless device version
number 19 and compiles a network device change list 34 that
includes data items 52 having version numbers 56 greater
than the wireless device version number 19 (i.e., the delta
between the current wireless device dataset version number
19 and the current network device dataset version number
50). In one aspect, in order to provide the respective wireless
device 12 only with net changes after executing wireless
device change list 28, thereby further reducing the size of the
message, any data item 52 having a version 56 within the delta
based on wireless device change list 28 will not be included in
network device change list 34. In such a case, the respective
wireless device 12 already has in the wireless device’s wire-
less device dataset 18 the latest value of the respective data
item. Further explanation of data item version numbers 56
and how they are used to compile the network device change
list 34 will be discussed infra.

[0053] FIG. 2 is block diagram representation of a wireless
device dataset 18, according to a present aspect. The dataset
18 includes dataset identifier 70 that indicates the dataset
id/name and dataset version number 19 that indicates the
current dataset version number. The dataset version number
19 may be updated upon successful completion of the syn-



US 2009/0077263 Al

chronization process. The dataset 18 also includes one or a
plurality of data items 36 each having one or more data fields
38. As previously noted, changes made to the dataset can be
reflected in terms of data items 36 as opposed to data fields 38.
Thus, to insure the idempotent nature of the synchronization
process, meaning that changes to a wireless device dataset
result in the same change to the network dataset and/or
another wireless device datasets, the wireless device change
list includes changes in the form of data items. The dataset 18
also includes a change indicator 72 for each data item that
indicates whether a change has occurred in the data item since
the prior synchronization process. In one aspect, the change
indicator field 72 may comprise a dirty bit to indicate a change
to a data item. The dirty bit provides for a data item to be
marked or flagged based on alteration or change.

[0054] For example, in one aspect, the change indicator 72
may have a value of “0” if the associated data item has not
undergone any changes since the prior synchronization pro-
cess. Further, the change indicator 72 may have a value of “1”
if the associated data item has been updated (e.g., insertion,
deletion or change to a data item) or if the respective data item
is anewly added data item. Additionally, the change indicator
72 may have avalue of “2” if the respective data item has been
deleted. The change indicator is used in compiling the wire-
less device change list 28 (as shown in FIG. 1). If a change
indicator 72 indicates a change, for example, if the indicator
is set to “1” or “2,” the corresponding data item will be
included in the wireless device change list 28. Once the syn-
chronization process is successfully completed, all of the
change indicators are reset to indicate no change has been
made, for example, reset to “0.”

[0055] According to one aspect, it may be necessary to
distinguish, via the change indicator 72, between data items
that have been updated or added (e.g. data items having a
change indicator set to “1”’) versus data items that have been
deleted (e.g. data items having a change indicator set to “2”).
This is because the network dataset treats deletion of data
items differently than changes to or additions of data items,
and, therefore, the network needs to be notified, via the
change list 28, if a data item has been deleted.

[0056] FIG. 3 is block diagram representation of a network
device dataset 48, according to a present aspect. The network
device dataset 48 includes a network device dataset identifier
80 that indicates the dataset id/name and dataset version
number 50 that indicates the current dataset version number.
The network device dataset 48 also includes a plurality of data
items 52 each having one or more data fields 54. Each data
item has a corresponding data item version number 56.
[0057] The dataset version number 50, which reflects the
highest version number 56 assigned to a data item 52, may be
updated upon implementing a wireless device change list 28
(shown in FIG. 1), which revises the version number 56 of
data items that have been changed. For example, if a wireless
device change list 28 includes changes to three data items and
the current network device dataset version number 50 is “16”,
implementation of the changes would result in the three data
items 52 being assigned data item version numbers 56 of
“177, “18” and “19” respectively and the network dataset
version number would be updated to “19” (i.e., the highest
version number 56 assigned to a data item 52 within the
network device dataset 48).

[0058] The network device dataset 48 also may include a
deletion indicator 82, which in one example, is referred to as
a tombstone. The tombstone indicator 82 will be set to indi-
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catethat the associated data item 52 has been deleted from the
data set. However, the deleted data item 52 will typically be
maintained in the dataset 48, at least for a predetermined
period of time, for the purpose of providing a means to rec-
reate a prior version of the dataset at the network device if an
application dictates such. Additionally, by providing a tomb-
stone 82 that indicates that a data item 52 has been deleted,
subsequent attempts to update or otherwise change the tomb-
stoned data item 52 are ignored.

[0059] Referring to FIG. 4, according to one aspect, a
detailed block diagram representation of wireless device 12 is
depicted. The wireless device 12 may include any type of
computerized, communication device, such as cellular tele-
phone, Personal Digital Assistant (PDA), two-way text pager,
portable computer, and even a separate computer platform
that has a wireless communications portal, and which also
may have a wired connection to a network or the Internet. The
wireless communication device can be a remote-slave, or
other device that does not have an end-user thereof but simply
communicates data across the wireless network, such as
remote sensors, diagnostic tools, data relays, and the like. The
present apparatus and methods for dataset synchronization
can accordingly be performed on any form of wireless com-
munication device or wireless computer module, including a
wireless communication portal, including without limitation,
wireless modems, PCMCIA cards, access terminals, desktop
computers or any combination or sub-combination thereof.
[0060] The wireless device 12 includes computer platform
20 that can transmit data across a wireless network, and that
can receive and execute routines and applications. Computer
platform 20 includes memory 24, which may comprise vola-
tile and nonvolatile memory such as read-only and/or ran-
dom-access memory (RAM and ROM), EPROM, EEPROM,
flash cards, or any memory common to computer platforms.
Further, memory 24 may include one or more flash memory
cells, or may be any secondary or tertiary storage device, such
as magnetic media, optical media, tape, or soft or hard disk.
[0061] Further, computer platform 20 also includes proces-
sor 22, which may be an application-specific integrated cir-
cuit (“ASIC”), or other chipset, processor, logic circuit, or
other data processing device. Processor 22 or other processor
such as ASIC may execute an application programming inter-
face (“API”) layer 100 that interfaces with any resident pro-
grams, such as synchronization module 26 stored in the
memory 24 of the wireless device 12. API 100 is typically a
runtime environment executing on the respective wireless
device. One such runtime environment is Binary Runtime
Environment for Wireless® (BREW®) software developed
by QUALCOMM Incorporated, of San Diego, Calif. Other
runtime environments may be utilized that, for example,
operate to control the execution of applications on wireless
computing devices.

[0062] Processor 22 includes various processing sub-
systems 102 embodied in hardware, firmware, software, and
combinations thereof, that enable the functionality of com-
munication device 12 and the operability of the communica-
tion device on a wireless network. For example, processing
subsystems 100 allow for initiating and maintaining commu-
nications, and exchanging data, with other networked
devices. In aspects in which the communication device is
defined as a cellular telephone, the communications proces-
sor 22 may additionally include one or a combination of
processing subsystems 100, such as: sound, non-volatile
memory, file system, transmit, receive, searcher, layer 1, layer
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2, layer 3, main control, remote procedure, handset, power
management, digital signal processor, messaging, call man-
ager, Bluetooth® system, Bluetooth® LPOS, position
engine, user interface, sleep, data services, security, authen-
tication, USIM/SIM, voice services, graphics, USB, multi-
media such as MPEG, GPRS, etc (all of which are not indi-
vidually depicted in FIG. 2 for the sake of clarity). For the
disclosed aspects, processing subsystems 100 of processor 22
may include any subsystem components that interact with the
synchronization module 26.

[0063] Computer platform 20 additionally includes com-
munications module 108 embodied in hardware, firmware,
software, and combinations thereof, that enables communi-
cations among the various components of the wireless com-
munication device 12, as well as between the communication
device 12 and wireless network 16. In described aspects, the
communication module 108 enables the communication of
all synchronization correspondence between wireless com-
munication device 12 and the network device 14. The com-
munication module 108 may include the requisite hardware,
firmware, software, and/or combinations thereof for estab-
lishing a wireless network communication connection.

[0064] Additionally, wireless communication device 12
has input mechanism 118 for generating inputs into commu-
nication device, and output mechanism 120 for generating
information for consumption by the user of the communica-
tion device. For example, input mechanism 102 may include
a mechanism such as a key or keyboard, a mouse, a touch-
screen display, a microphone, etc. In certain aspects, the input
mechanisms 118 provide for user input to initiate the syn-
chronization process. Further, for example, output mecha-
nism 120 may include a display, an audio speaker, a haptic
feedback mechanism, etc. In the illustrated aspects, the output
mechanism 104 may include a display operable to display
message indicating that synchronization is initiated, in
progress, successfully completed, and/or failed or the like.

[0065] The memory 24 of computer platform 20 includes a
synchronization module 26 operable to synchronize datasets
18. The synchronization module 26 may be initiated by a
predetermined user action, a predetermined device action
and/or at predetermined times. The user action may include
engaging a predetermined user interface, such as a designated
keypad or button on the wireless device. The predetermined
device action may include activation of the wireless network
signal, such that synchronization occurs whenever the device
is triggered to an on-line mode to accommodate changes
made to a dataset during off-line mode.

[0066] The synchronization module 26 may rely on a light-
weight data-interchange protocol as the carrier protocol in
order to limit the synchronization process to a single round-
trip of wireless communication between the wireless device
12 and the network device 14. A lightweight data-interchange
protocol may characteristically be built on two structures, a
collection of name/pair values, and an ordered list of values.
The name/value pairs may include an object, a record, a
structure, a dictionary, a hash table, a keyed list, an associative
array, or the like. The ordered list of values may include an
array, a vector, a list, a sequence, or the list. One example of
a lightweight data-interchange protocol is JavaScript™
Object Notation (JSON). In JSON an object is an unordered
set of name/value pairs, an array is an ordered collection of
values and a value can be a string, a number, a true/false/null
indicator, an object or an array.
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[0067] The synchronization module 26 includes synchro-
nization request message generator 104 that is operable to
generate and communicate a synchronization request mes-
sage 30. The synchronization request message includes the
current dataset version number 19 and, if any changes have
occurred to the dataset 18 since the prior synchronization
session, a wireless device change list 28. As such, the syn-
chronization request message generator 104 includes change
list compiler 106 operable to compile a change list 28 of data
items 36 in a dataset 18 that have been changed since the prior
synchronization session. In this regard, the compiler 106
checks the change indicator 72, such as a dirty bit or the like,
to verify if a change has occurred. If the change indicator 72
indicates a change, the data item is added to the change list 28.
As previously noted, in some aspects, the synchronization
process refers to data items 36, as opposed to subsets of a data
item, referred to as data fields 38 (as shown in FIG. 1).
Therefore, the entire data item 36 that is changed is included
in the change list 28. It should be noted, however, that in some
aspects only the respective data field 38 and a reference to the
corresponding data item 36 might be included in the change
list 28.

[0068] As previously noted the change indicator 72 may
indicate an added data item, an insertion to a data item, a
deletion to a data item, a change to a data item or a deleted
data item. In order to insure proper incorporation of the
change at the network device 14, the change indicator 72 may
distinguish between an added or changed data item and a
deleted data item. For example, added or changed data items
may be assigned a bit value of “1”” and a deleted data item may
be assigned a value of “2.”

[0069] Once the synchronization request message genera-
tor 104 has generated the synchronization request message
30, the wireless device 12 implements communication mod-
ule 108 to facilitate wireless communication of the synchro-
nization request message 30. Communication of the synchro-
nization request message forms the first leg of the single
round-trip of communication needed to complete the syn-
chronization process, according to present aspects.

[0070] The synchronization module 26 additionally
includes synchronization confirmation message implementer
110 operable for receiving the synchronization confirmation
message 32 from the network device 14 and processing the
message accordingly. The synchronization confirmation
message 32 forms the second leg of the single round-trip of
communication needed to complete the synchronization pro-
cess. In some aspects, the synchronization confirmation mes-
sage 32 may include a synchronization status indicator, which
indicates whether the synchronization was successful at the
network device level and the network device dataset version
number 50 (shown in FIG. 1). In other aspects, the synchro-
nization confirmation message 32 in and of itself comprises
an indicator of a successful sync session.

[0071] Insome applications, synchronization confirmation
message 32 may include a network device change list 34
corresponding to data items 52 (shown in FIG. 1) in the
corresponding network device dataset 48 (shown in FIG. 1)
that have been changed and require incorporation into the
wireless device dataset 18. As such, synchronization confir-
mation message implementer 110 includes dataset updater
112 operable for making changes to the data items 36 in the
dataset 19 according to the received network device change
list 34. Additionally, dataset updater 112 includes version
updater 116 operable for updating the version number 19 of
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the wireless device dataset 18 to reflect the current network
device version number 50 as indicated in the synchronization
confirmation message 32. The dataset updater 112 includes
change indicator re-setter 116 operable to re-set all of the
change indicators 72 to indicate a “no change” state upon
notification of successful completion of the synchronization
process.

[0072] Referring to FIG. 5, according to another aspect, a
block diagram is illustrated of a network device 14, which is
operable for synchronizing datasets. The network device 14
may comprise at least one of any type of hardware, server,
personal computer, mini computer, mainframe computer, or
any computing device either special purpose or general com-
puting device. Further, the modules and applications
described herein as being operated on or executed by the
network device 14 may be executed entirely on the network
device 14 or alternatively, in other aspects, separate servers,
databases or computer devices may work in concert to pro-
vide data in usable formats to parties, and/or to provide a
separate layer of control in the data flow between the wireless
device 12 and the modules and applications executed by
network device 14.

[0073] The network device 14 includes computer platform
40 that can transmit and receive data across wireless network
16 (shown in FIG. 1), and that can execute routines and
applications. Computer platform 40 includes a memory 42,
which may comprise volatile and nonvolatile memory such as
read-only and/or random-access memory (RAM and ROM),
EPROM, EEPROM, flash cards, or any memory common to
computer platforms. Further, memory 42 may include one or
more flash memory cells, or may be any secondary or tertiary
storage device, such as magnetic media, optical media, tape,
or soft or hard disk.

[0074] Further, computer platform 40 also includes a pro-
cessor 44, which may be an application-specific integrated
circuit (“ASIC”), or other chipset, logic circuit, or other data
processing device. Processor 44 includes various processing
subsystems 130 embodied in hardware, firmware, software,
and combinations thereof, that enable the functionality of
network device 14 and the operability of the network device
on a wireless network. For example, processing subsystems
130 allow for initiating and maintaining communications,
and exchanging data, with other networked devices. For the
disclosed aspects, processing subsystems 130 of processor 44
may include any subsystem components that interact with the
synchronization module 46.

[0075] The computer platform 40 further includes a com-
munications module 132 embodied in hardware, firmware,
software, and combinations thereof, that enables communi-
cations among the various components of network device 14,
as well as between the network device 14 and wireless com-
munication devices 12. The communication module 132 may
include the requisite hardware, firmware, software, and/or
combinations thereof for establishing a wireless communica-
tion connection. The communication module 132 is operable
to receive synchronization request messages 30 communi-
cated across wireless network 16 and communicate synchro-
nization confirmation messages 32 across wireless network
16.

[0076] The memory 42 of network device 14 includes syn-
chronization module 46 operable to receive and process syn-
chronization request messages 30 and, in response to the
request messages 30, generate and communicate synchroni-
zation confirmation messages 32. As such, the synchroniza-
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tion module 46 includes synchronization request message
implementer 134 operable to receive the request message 30
and process the message accordingly. If the wireless device
dataset 18 (shown in FIGS. 1 and 4) has undergone data item
36 (shown in FIGS. 1 and 4) changes since the previous
synchronization session, synchronization request message 30
will include a wireless device change list 28 that includes the
data items that have been changed.

[0077] The synchronization request message implementer
134 additionally includes a dataset updater 136 that is oper-
able to update the corresponding dataset 48 on the network
device in accordance with the wireless device change list 28.
As such, the dataset updater 136 will change data items 52,
such as adding to a data item, deleting from a data item,
changing a data item, adding a data item, or deleting a data
item, according to the changed data items in the wireless
device change list 28. The dataset updater 136 includes a data
item version updater 138 operable for updating the version
number 56 of the data item 52 based on a change to the data
item. Each data item 52 is assigned a version number 56 and
any change to a data item 52 will dictate a new version
number 56. Version numbers 56 are assigned sequentially
starting from the next number after the current network
device dataset version number 50. For example, if the current
dataset version number 50 is “20” and the wireless device
change list 28 includes changes to four data items, the data
items 52 will be assigned updated version numbers 56 of
“21,7227,°23” and “24.” The dataset updater 136 addition-
ally includes dataset version updater 140 operable for updat-
ing the version number 50 of the network device dataset 48
based on a change to any data item 52 in the dataset 48. In one
example, the dataset version number 48 is equivalent to the
highest data item version number 56. Thus, in the example
previously presented, in which four data items 52 were
changed and updated version numbers 56 of <217, “22”, “23”
and “24” were assigned, the network device dataset version
number 50 is updated from “20” to “24”.

[0078] Additionally, the dataset updater 136 will include a
deletion indicator setter 142 operable for setting a deletion
indicator 82, otherwise referred to as a tombstone, for any
data item 52 that has been deleted from the dataset 48. In this
regard, a data item 52 being deleted is assigned an updated
version number 56 and the deletion indicator 82 is set. The
deletion indicator 82 provides for deleted items 52 to be
marked as deleted but otherwise maintained within the
dataset 48. By maintaining deleted data items 52 in the dataset
48, the network device can recreate a prior version of the
dataset if a synchronization session warrants such and prevent
future attempts to update the respective tombstoned data item
52.

[0079] The synchronization module 46 additionally
includes synchronization confirmation message generator
144 operable to generate a synchronization confirmation
message 32, which includes the synchronization status indi-
cator (e.g., synchronization successful, synchronization fail-
ure, etc.) and the updated and/or current version number 50 of
the network device dataset 48. The synchronization confir-
mation message 32 may additionally include a network
device change list 34 if the network device dataset 48 has
undergone data item 52 changes since the previous synchro-
nization session with the requesting wireless device 12. As
such, the synchronization confirmation message generator
144 includes change list compiler 146 for compiling a net-
work device change list 34. The network device change list 34
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will include data items 52 having version numbers 56 greater
than the version number 19 of the wireless device 12 indi-
cated in the synchronization request message 30 and less than
or equal to the version number 50 of the network device
dataset 48 prior to the updating of the network device dataset
48 (i.e. the version number 50 of the network device dataset
48 upon receipt of the synchronization request message 30).

[0080] Upon generation of the synchronization confirma-
tion message 32, the message is communicated to the request-
ing wireless device 12 via communications module 132.
Similar to the synchronization request message 30, the syn-
chronization confirmation message 32 may be communicated
via a lightweight data-interchange carrier protocol, such as
JavaScript Object Notation (JSON) protocol.

[0081] FIG. 6 represents a block diagram of a cellular net-
work. Wireless network 16 may comprise a cellular network
and, as such may be implemented to communicate synchro-
nization request messages 30 to the network device 14 and
receive synchronization confirmation messages 32 from the
network device 14. Referring to FIG. 6, in one aspect, wire-
less device 12 includes a wireless communication device,
such as a cellular telephone. In present aspects, wireless com-
munication devices are configured to communicate via the
cellular network 150. The cellular network 150 provides
wireless communication device 12 the capability to commu-
nicate synchronization requests message 30 to the network
device 14 and receive synchronization confirmation mes-
sages 32 from the network device 14, respectively. The cel-
Iular telephone network 150 may include wireless network 16
connected to a wired network 152 via a carrier network 154.
FIG. 6 is a representative diagram that more fully illustrates
the components of a wireless communication network and the
interrelation of the elements of one aspect of the present
system. Cellular telephone network 150 is merely exemplary
and can include any system whereby remote modules, such as
wireless communication devices 12 communicate over-the-
air between and among each other and/or between and among
components of a wireless network 16, including, without
limitation, wireless network carriers and/or servers.

[0082] In network 150, network device 14, such as a net-
work server, can be in communication over a wired network
152 (e.g. a local area network, [LAN) with a separate network
database 156 for storing the datasets 48. Further, a data man-
agement server 158 may be in communication with network
device 14 to provide post-processing capabilities, data flow
control, etc. Network device 14, network database 156 and
data management server 158 may be present on the cellular
telephone network 150 with any other network components
that are needed to provide cellular telecommunication ser-
vices. Network device 14, and/or data management server
158 communicate with carrier network 154 through a data
links 160 and 162, which may be data links such as the
Internet, a secure LAN, WAN, or other network. Carrier net-
work 154 controls messages (generally being data packets)
sent to a mobile switching center (“MSC”) 164. Further,
carrier network 154 communicates with MSC 164 by a net-
work 162, such as the Internet, and/or POTS (“plain old
telephone service™). Typically, in network 162, a network or
Internet portion transfers data, and the POTS portion transfers
voice information. MSC 164 may be connected to multiple
base stations (“BTS”) 166 by another network 168, such as a
data network and/or Internet portion for data transfer and a
POTS portion for voice information. BTS 166 ultimately
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broadcasts messages wirelessly to the wireless communica-
tion devices 12 by any acceptable over-the-air methods.
[0083] FIGS. 7 and 8 provide examples of dataset synchro-
nization, according to present aspects. Referring to FIG. 7
prior to a synchronization session, wireless device dataset
200 is at version “3” and the corresponding network server
dataset 300 is at version “4.” Version “3” of wireless device
dataset 200 includes three data items 210, entitled “profile.
im,” “profile.tagline” and “profile avatar.” Each data item 210
has a corresponding value 220; the “profile.im” value is
“PLAYER45,” the “profile.tagline” value is “GO TIME!” and
the “profile.avatar” value is “Abc.png”” Each data item 210
has a corresponding change indicator field 230. The change
indicator field 230 indicates that the data items 210 entitled,
“profileim” and “profile.avatar” have not undergone any
changes since the previous synchronization session, and that
the data item 210 entitled “profile.tagline” has undergone a
change since the previous synchronization session.

[0084] Version “4” of network server dataset 300 includes
four data items 310, entitled “profile.im,” “profile.tagline”,
“profile.age” and “profile avatar”” Each data item 310 has a
corresponding value 320; the “profile.im” value is
“PLAYER45,” the “profile.tagline” value is “THE BEST!”
the “profile.age” value is “22” and the “profile.avatar” value
is “Abc.png.” Each data item 310 has a corresponding version
number 340: “profile.im”is at version “1,” “profile.tagline” is
at version “3”, “profile.age” is at version “4” and “profile
avatar” is at version “2.” Further, each data item 310 may have
a corresponding deletion indicator 350, otherwise referred to
as a tombstone, to indicate that the respective data item has
been deleted from the respective dataset. In dataset 300, none
of the data items 310 has been deleted and, thus, no tomb-
stones are set to indicate deletion.

[0085] Synchronization between the wireless device
dataset 200 and the network server dataset 300 ensues based
on synchronization request message 30. In particular, wire-
less device 12 generates and sends synchronization request
message 30 to network device 14. If applicable, the wireless
device 12 compiles a change list 28, which in this case
includes the data item “profile.tagline” and the corresponding
value “LET’S PLAY!” based on change indicator 230 having
a value of “1”. As such, in this case, the wireless device
change list 28 and the current wireless device dataset version
19, i.e. version “3,” are included in the synchronization
request message 30 that is communicated to the network
server. In turn, at event 355, the network server 14 receives the
synchronization request message 30 and, if applicable, imple-
ments the changes in the change list 28, updates the corre-
sponding changed data item version numbers 340, and
updates the network server dataset version number 50.
[0086] Network server dataset 360 depicts the dataset after
the changes in the wireless device change list have been
implemented, the data item version numbers have been
revised, and the network server dataset version number has
been revised. Specifically, data item 310, entitled, “profile.
tagline” has been changed to reflect a value of “GO TIME!”
based on wireless device change list 28. Further, the data item
version number 340 for the data item 310 entitled “profile.
tagline” has been updated from version “3” to version “5,”
and network server dataset version number 50 has been
updated from version “4” to version “5,” where version “5”
corresponds to the highest sequenced data item version 340.

[0087] Additionally, in response to the receipt of synchro-
nization request message 30, the network server 14 generates
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and sends synchronization confirmation message 32 to the
requesting wireless device 12. Synchronization confirmation
message 32 includes the latest wireless device dataset version
50, and, if applicable, may include network device change list
34 to synchronize the requesting wireless device with the
latest version of the respective dataset. In this case, for
example, once the wireless device changes have been imple-
mented at the network server, the network server compiles a
network server change list 34 for inclusion with synchroni-
zation confirmation message 32, and communicates the con-
firmation message to the wireless device. The network device
change list 34 includes all data items having version numbers
greater than the received wireless device dataset version num-
ber up to the current version number of the network server
dataset, minus any changes caused by the wireless device
change list 28, e.g. the delta between the latest network device
dataset version and the current wireless device dataset ver-
sion. Thus, in the example of FIG. 7, the network server
change list 34 includes the data item 310, entitled “profile.
age” having a value of “22”, since the corresponding data
item version number is “4”, which is greater than the wireless
device version number, “3”, but does not include value “GO
TIME!” of data item 310 entitled “profile.tagline” as this data
item version was based on wireless device change list 28.
Further, in some aspects, the synchronization confirmation
message 32 may include a synchronization status indicator.
Thus, in the illustrated example, the synchronization confir-
mation message includes a network server dataset version
number of “5,” network device change list 34, and may
include a “synchronization successtul” indicator.

[0088] Wireless device dataset 240 depicts the dataset after
the synchronization confirmation message 32 has been
received, the network device change list 34 has been imple-
mented, and wireless device version number 19 has been
revised. Specifically, data item 210 entitled, “profile.age”
having a value of “22” has been added to dataset 240 and the
dataset version number 19 has been updated from “3to “5.”

[0089] Referring to FIG. 8, continuing with the prior
example, based on operation of an application using wireless
device dataset 250, the value 220 corresponding to data item
210 entitled “profile.tagline” has been cleared or deleted. As
such, prior to a synchronization session, wireless device
dataset 250 has version 19 with a value of “5” and the corre-
sponding network server dataset 360 has version 50 with a
value of “5” Version “5” of wireless device dataset 250
includes four data items 210, entitled “profile.im,” “profile.
tagline”, “profile.age” and “profile avatar”” Each data item
210 has a corresponding value 220: the “profile.im” value is
“PLAYER45,” the “profile.tagline” value is null or deleted,
the “profile.age” value is “22,” and the “profile.avatar” value
is “Abc.png.” Each data item 210 has a corresponding change
indicator field 230. The change indicator field 230 indicates
that the data items 210 entitled, “profile.im” “profile.age” and
“profile.avatar” have not undergone change since the previ-
ous synchronization session, and that the data item 210
entitled “profile.tagline” has been deleted since the previous
synchronization session. In this case, deletion of the data item
210 is indicated by setting the bit corresponding to change

indicator 230 to “2.”

[0090] Version “5” of network device dataset 370 includes
four data items 310, entitled “profile.im,” “profile.tagline”,
“profile.age” and “profile avatar.” Each data item 310 has a
corresponding value 320: the “profile.im” value is

“PLAYER45,” the “profile.tagline” value is “Go TIME!” the
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“profile.age” value is “22” and the “profile.avatar” value is
“Abc.png.” Further, each data item 310 has a corresponding
version number 340: “profile.im” is at version “1,” “profile.
tagline” is at version “5”, “profile.age” is at version “4” and
“profile avatar” is at version “2”. Additionally, each data item
310 may have a corresponding deletion indicator, otherwise
referred to as a tombstone 350, to indicate that the respective
data item that has been deleted from the dataset. For network
device dataset 370, none of the data items 310 has been
deleted and, thus, no tombstones 350 are set to indicate dele-
tion.

[0091] Synchronization between the wireless device
dataset 250 and the network server dataset 370 ensues based
on synchronization request message 30 generated by the
respective wireless device 12 and sent to the respective net-
work device 14. In this case, the wireless device compiles
wireless device change list 28 that includes the data item
“profile.tagline” and the value of “2” for the corresponding
change indicator 230, thereby representing a deletion of the
respective data item from the wireless device dataset 250.
[0092] The wireless device change list 28 and the current
value of the wireless device dataset version 19, e.g. version
“5” in this case, are included in the synchronization request
message 30 that is communicated to the network device 14
having the corresponding network device dataset. In turn, the
network device receives the synchronization request message
30, and at event 375, implements the changes in the wireless
device change list 28, updates the respective changed data
item version numbers 340, and updates the network server
dataset version number 50.

[0093] Network server dataset 380 depicts the dataset after
the changes in the wireless device change list 30 have been
implemented, the data item version numbers have been
revised, and the network server dataset version number has
been revised. Specifically, data item 310, entitled, “profile.
tagline” has tombstone indicator 350 updated with a value,
and “X” in this instance, which designates that the respective
data item has been deleted from the network device dataset.
Further, the data item version number 340 for the data item
310 entitled, “profile tagline” has been updated from version
“5” to version “6” to reflect the change to the data item, and
network server dataset version number has been updated from
version “5” to version “6,” where version “6” is the highest
sequenced data item version 340.

[0094] Once the changes have been implemented, the net-
work server generates a synchronization confirmation mes-
sage 32 and communicates the confirmation message to the
wireless device. Since no changes occurred in the network
device dataset 380 since the previous synchronization ses-
sion, no network server change list 34 is compiled and thus
network server change list 34 is not included in the synchro-
nization confirmation message. As such, in the example of
FIG. 8, the synchronization confirmation message 32
includes the updated network server dataset version number
50. Thus, in the illustrated example, the synchronization con-
firmation message 32 includes a network server dataset ver-
sion number of “6.”

[0095] Wireless device dataset 260 depicts the dataset after
the synchronization confirmation message 32 has been
received and wireless device version number 19 has been
revised. In this case, since the prior version of the wireless
device dataset indicated that a data item was deleted, upon
receiving the synchronization confirmation message 32, the
wireless device 12 is able to delete the respective data item
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from the wireless device dataset. Specifically, data item 210
entitled “profile.tagline” has been deleted from the wireless
device dataset 260 and the dataset version number 19 has
been updated from “5” to “6.”

[0096] It should be noted that other methods might be uti-
lized to delete data items from the wireless device dataset. For
example, since the deletion of a data item may be considered
a serious type of update or change, the system may allow the
network device to confirm the deletion, such as by including
the tombstone indicator 350 in the network device change list
32 to confirm to the wireless device that it is appropriate to
delete the respective data item from the wireless device
dataset.

[0097] Referring to FIG. 9, a flow diagram of a method for
dataset synchronization at a wireless device is depicted. At
Event 400, the synchronization session is initiated at a wire-
less device. Initiation of the synchronization session may be
accomplished by a predetermined user action, such as engag-
ing a predetermined keypad, a predetermined event, such as
triggering an on-line mode, a predetermined time, and/or the
like. At Event 410, the synchronization module checks the
change indicator for each data item in the dataset and, at Event
420, a determination is made as to whether any of the change
indicators have been set to indicate a change to a data item,
addition of a data item or deletion of a data item.

[0098] If it is determined that one or more of the change
indicators have been set to indicate a change to a data item, at
Event 430, a wireless device change is complied based on the
change indicator settings. For example, change indicators
that indicate a change to a data item or the addition of a data
item will require incorporation of changed or added data item
in the compiled change list. In addition, change indicators
that indicate the deletion of a data item will require identifi-
cation of the data item and a deletion indicator in the change
in the compiled change list.

[0099] At Event 440, a synchronization request message is
generated that includes the current wireless device dataset
version number and, if applicable, the wireless device change
list. At Event 450, the synchronization request message is
communicated to a network device. In some aspects, the
synchronization request message is communicated via a
lightweight data-interchange carrier protocol, such as JavaS-
cript Object Notation (JSON) protocol or the like.

[0100] At Event 460, the wireless device determines
whether a predetermined time has elapsed. The predeter-
mined time is typically defined to provide for an allowable
time to receive a synchronization confirmation message. If
the predetermined time has elapsed, the session assumes that
the communication that included the synchronization request
message failed or the communication that includes the syn-
chronization confirmation message has failed. If the prede-
termined time has elapsed, the method returns to Event 400
and a new synchronization session is initiated. As such,
present aspects allow for a robust synchronization method,
whereby a communication failure provides for a new “soft”
synchronization session to be initiated without the need to
perform a “full” synchronization procedure (i.e., exchange
and replacement of the entire dataset stored at the wireless
device or the network device). It should be noted, however,
that a “full” synchronization may be implemented, for
example, after a predetermined number of “soft” sync failures
and/or based on receiving an error message from the network
device, as noted below.
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[0101] At Event 470, if the predetermined time has not
elapsed, meaning the synchronization session is still within
allowable time limit, the wireless device receives the syn-
chronization confirmation message from the network device,
otherwise referred to as the synch/synchronization server.
The synchronization confirmation message includes the cur-
rent network device dataset version number, the synchroni-
zation status indicator, and any applicable network device
change list. Optionally, at Event 480, the synchronization
status indicator is checked to determine if the synchronization
was successfully performed at the network device. If the
synchronization was unsuccessful, at Event 490, the wireless
device initiates a “full” synchronization procedure. In one
aspect, full synchronization requires the wireless device to
communicate the entire dataset to the network device for full
synchronization.

[0102] Ifthe synchronization status indicator indicates that
synchronization was successful at the network device, at
Event 500, the wireless device determines if the synchroni-
zation confirmation message includes a network device
change list. If a change list is included in the confirmation
message, at Event 510, the appropriate changes are imple-
mented to the dataset, including changes to data items, adding
data items and/or deleting data items from the dataset. Once
the changes to the dataset have been implemented, at Event
520, the wireless device dataset version number is update to
reflect the version number of the network device dataset, as
indicated in the confirmation message. At Event 530, all data
item change indicators are re-set to indicate “no change” and
the wireless device waits until a new sync session is initiated
at Event 400.

[0103] If, at Event 500, the wireless device determines that
no change list is included in the synchronization confirmation
message then, at Event 540, a determination is made as to
whether the current wireless device dataset version number is
different from the network device dataset revision number, as
indicated in the confirmation message. If the dataset version
numbers are different then, at Event 520, the wireless device
dataset version number is update to reflect the version number
ofthe network device dataset, as indicated in the confirmation
message and, at Event 530, all data item change indicators are
re-set to indicate “no change” and the wireless device waits
until anew sync session is initiated at Event 400. Ifthe dataset
version numbers are not different then, at Event 530, all data
item change indicators are re-set to indicate “no change” and
the wireless device waits until a new sync session is initiated
at Event 400.

[0104] Referring to FIG. 10, a flow diagram of a method for
dataset synchronization at a network device is depicted. At
Event 600, the network device receives a synchronization
request message from a wireless device. At Event 610, a
determination is made as to whether the request message
includes a wireless device change list. If a change list is
included in the request message then at Event 620, a deter-
mination is made as to whether any changes in the list corre-
spond to data item deletions. If changes correspond to dele-
tions, at Event 630, a tombstone/deletion indicator is set for
the deleted data item and, at Event 640, the data item version
number for the deleted item is updated. The updated data item
version number reflects the next sequenced number after the
highest data item version number.

[0105] AtEvent 650, a determination is made as to whether
additional data item deletions are provided for in the change
list. If additional deletions are included in the change list, the
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process returns to Event 630 and a tombstone/deletion indi-
cator is provided for the additional deleted data item and, at
Event 640, the data item version number for the deleted item
is updated. If, at Event 650, a determination is made that no
additional deletions are included in the change list, at Event
660, a determination is made as whether any changes in the
list correspond to data item changes and/or data item addi-
tions.

[0106] If changes correspond to additions/changes, at
Event 670, a determination is made as to whether the data
item that is being changed has a tombstone/deletion indicator
in the network device dataset, thereby indicating that no fur-
ther updates can be made to the respective data item. If the
data item that is being changed has a tombstone/deletion
indicator then, at Event 680, the process forwards to Event
710 to determine if there are any remaining items in the
change list having updates/additions, which then returns to
Event 670, as described above. If the data item that is being
changed does not have a tombstone/deletion indicator then, at
Event 690, the applicable data item change is made by replac-
ing the data item in the current network device dataset with
the data item in the change list or the applicable data item
addition is made to the dataset. At Event 700, the data item
version number for the changed or added data items is
updated. The updated data item version number reflects the
next sequenced number after the highest data item version
number.

[0107] At event 710, a determination is made as whether
any additional data items changes or additions remain in the
change list. If additional changes/additions exist in the
change list, the process returns to Event 670. If no additional
changes/additions exist in the change list then, at Event 720,
the network device dataset version number is set to the highest
data item version number. Additionally, at Event 660, if the
change list does not include any changes/additions then, at
Event 720, the network device dataset version number is set to
the highest data item version number.

[0108] At Event 730, the wireless device compiles a net-
work device change list of data items that have a version
number greater then the version number of the wireless
device, as indicated in the request message and up to the
network device dataset version number just prior to receiving
the request message.

[0109] Optionally, at Event 740, a determination is made as
to whether the synchronization process was successful. Inone
instance, an unsuccessful synchronization process may be the
result of various reasons, including, but not limited to, a
database failure at the network device, purging of tombstoned
items to create memory space or any other reason that may
require the wireless device to perform a full synchronization,
such as the wireless device not having connected to the wire-
less network for a long period of time. If the synchronization
is not successful, at Event 750, a synchronization error mes-
sage is generated and, at Event 760, the synchronization error
message is communicated to the requesting wireless device.
[0110] If the synchronization process is determined to be
successful, at Event 770, a synchronization confirmation
message is generated that includes the current network device
dataset version number, a synchronization status indicator
and, if applicable a network device change list. At Event 780,
the synchronization confirmation message is communicated
to the requesting wireless device.

[0111] If at Event 610, a determination is made that the
synchronization request message does not include a wireless
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device change list then, at Event 790, a determination is made
as to whether the wireless device dataset version number is
different from the current network device dataset version
number. If the wireless device dataset version number is not
different from the current network device dataset version
number then, at Event 750, the network device generates a
synchronization confirmation message that includes the cur-
rent network device dataset version number and the synchro-
nization status indicator.

[0112] Ifthe wireless device dataset version number is dif-
ferent from the current network device dataset version num-
ber then, at Event 730, the wireless device compiles a network
device change list of data items that have a version number
greater then the version number of the wireless device, as
indicated in the request message and up to the network device
dataset version number just prior to receiving the request
message. At Event 740, a determination is made as to whether
the synchronization process was successful. If the synchro-
nization is not successful, at Event 750, a synchronization
error message is generated and, at Event 760, the synchroni-
zation error message is communicated to the requesting wire-
less device.

[0113] If the synchronization process is determined to be
successful, at Event 770, a synchronization confirmation
message is generated that includes the current network device
dataset version number, a synchronization status indicator
and, if applicable a network device change list. At Event 780,
the synchronization confirmation message is communicated
to the requesting wireless device.

[0114] The various illustrative logics, logical blocks, mod-
ules, and circuits described in connection with the embodi-
ments disclosed herein may be implemented or performed
with a general purpose processor, a digital signal processor
(DSP), an application specific integrated circuit (ASIC), a
field programmable gate array (FPGA) or other program-
mable logic device, discrete gate or transistor logic, discrete
hardware components, or any combination thereof designed
to perform the functions described herein. A general-purpose
processor may be a microprocessor, but, in the alternative, the
processor may be any conventional processor, controller,
microcontroller, or state machine. A processor may also be
implemented as a combination of computing devices, e.g., a
combination of a DSP and a microprocessor, a plurality of
microprocessors, one or more mMicroprocessors in conjunc-
tion with a DSP core, or any other such configuration. Addi-
tionally, at least one processor may comprise one or more
modules operable to perform one or more of the steps and/or
actions described above.

[0115] Further, either individually or in any combination,
the steps and/or actions of a method or algorithm described in
connection with the aspects disclosed herein may be embod-
ied directly in hardware, in a software module executed by a
processor, or in a combination of the two. A software module
may reside in RAM memory, flash memory, ROM memory,
EPROM memory, EEPROM memory, registers, a hard disk, a
removable disk, a CD-ROM, or any other form of storage
medium known in the art. An exemplary storage medium may
be coupled to the processor, such that the processor can read
information from, and write information to, the storage
medium. In the alternative, the storage medium may be inte-
gral to the processor. Further, in some aspects, the processor
and the storage medium may reside in an ASIC. Additionally,
the ASIC may reside in a user terminal. In the alternative, the
processor and the storage medium may reside as discrete
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components in a user terminal. Additionally, in some aspects,
the steps and/or actions of a method or algorithm may reside
as one or any combination or set of codes and/or instructions
on a machine-readable medium and/or computer readable
medium, which may be incorporated into a computer pro-
gram product.

[0116] While the foregoing disclosure shows illustrative
aspects and/or embodiments, it should be noted that various
changes and modifications could be made herein without
departing from the scope of the described aspects and/or
embodiments as defined by the appended claims. Further-
more, although elements of the described embodiments may
be described or claimed in the singular, the plural is contem-
plated unless limitation to the singular is explicitly stated.
Additionally, all or a portion of any aspect and/or embodi-
ment may be utilized with all or a portion of any other aspect
and/or embodiment, unless stated otherwise.

[0117] Thus, present aspects provide for methods, devices,
systems, and computer program products for wirelessly syn-
chronizing datasets that are stored on a wireless device and at
a network device, such as a network server or database. As
described, the present aspects provide for a simplified and
efficient synchronization process, whereby synchronization
can be completed in a single round-trip of wireless commu-
nication between the wireless device and the network device.
Single round-trip communication provides for less use of
network resources, shorter overall synchronization cycle
times and lessens the likelihood of wireless network failures,
such as call drops or the like, causing the synchronization
process to fail. Additionally, simplification and efficiency are
further realized by creating a synchronization process that
allows the network dataset to be independent of the wireless
device datasets, i.e., the network server does not require a full
change history nor is the network server required to know the
wireless device dataset version. Present aspects also provide
for a robust synchronization process, such that, communica-
tion failures allow for re-application of the synchronization
process without having to implement a full synchronization
of the datasets.

[0118] Many modifications and other aspects will come to
mind to one skilled in the art to which this invention pertains
having the benefit of the teachings presented in the foregoing
descriptions and the associated drawings. Therefore, it is to be
understood that the aspect is not to be limited to the specific
aspects disclosed and that modifications and other aspects are
intended to be included within the scope of the appended
claims. Although specific terms are employed herein, they are
used in a generic and descriptive sense only and not for
purposes of limitation. Accordingly, the described aspects are
intended to embrace all such alterations, modifications, and
variations that fall within the spirit and scope of the appended
claims. Furthermore, to the extent that the term “includes” is
used in either the detailed description or the claims, such term
is intended to be inclusive in a manner similar to the term
“comprising” as “comprising” is interpreted when employed
as a transitional word in a claim.

What is claimed is:
1. A method for synchronization of a dataset on a wireless
device, the method comprising:

generating a synchronization request message for a dataset
that includes a current wireless device dataset version
number;

communicating, wirelessly, the synchronization request
message to a network device;
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receiving, wirelessly, in response to the communication of
the synchronization request message, a synchronization
confirmation message that includes a network device
dataset version number; and

wherein the synchronization request message and the syn-
chronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of
communication between the wireless device and the net-
work device.

2. The method of claim 1, wherein generating a synchro-

nization request message further comprises:

verifying status of a change indicator for each data item in
the wireless device dataset;

compiling a wireless device change list that includes one or
more changed data items based on the change indicator
for one or more of the data items indicating a change;
and

including the wireless device change list in the synchroni-
zation request message.

3. The method of claim 1, further comprising changing the
current wireless device version number to the network device
dataset version number if the network device dataset version
number in the confirmation message differs from the current
wireless device version number.

4. The method of claim 1, wherein receiving, wirelessly, a
synchronization confirmation message further comprises
receiving a network device change list that includes one or
more changed data items in the network device dataset.

5. The method of claim 4, further comprising changing the
wireless device dataset according to the network device
change list.

6. The method of claim 1, wherein the synchronization
request message and the synchronization confirmation mes-
sage are communicated via a lightweight, array-supporting,
data-interchange carrier protocol.

7. The method of claim 6, wherein the synchronization
request message and the synchronization confirmation mes-
sage are communicated via JavaScript Object Notation
(JSON) protocol.

8. The method of claim 1, wherein receiving, wirelessly, a
synchronization confirmation message further comprises a
synchronization status indicator chosen from the group con-
sisting of a synchronization success indicator and a synchro-
nization failure indicator.

9. The method of claim 8, wherein receiving, wirelessly, a
synchronization confirmation message that includes a syn-
chronization failure indicator further comprises initiating full
synchronization between the wireless device and the network
device based on the synchronization failure indicator.

10. The method of claim 9, further comprising communi-
cating the current wireless device dataset to the network
device; receiving the network device dataset and changing the
current wireless device dataset to the network device dataset.

11. At least one processor configured for synchronization
of a dataset, comprising:

a first module for generating a synchronization request
message for a dataset that includes a current wireless
device dataset version number;

a second module for communicating, wirelessly, the syn-
chronization request message to a network device; and

a third module for receiving, wirelessly, in response to the
communication of the synchronization request message,
a synchronization confirmation message that includes a
network device dataset version number,
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wherein the synchronization request message and the syn-
chronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of
communication between the wireless device and the net-
work device.

12. A computer program product for synchronization of a
dataset, comprising:

a computer-readable medium comprising:

at least one instruction for causing a computer to gener-
ate a synchronization request message for a dataset
that includes a current wireless device dataset version
number;

at least one instruction for causing the computer to com-
municate, wirelessly, the synchronization request
message to a network device;

at least one instruction for causing the computer to
receive wirelessly, in response to the communication
of the synchronization request message, a synchroni-
zation confirmation message that includes a network
device dataset version number,

wherein the synchronization request message and the
synchronization confirmation message are operable
to provide synchronization based on a single round-
trip of communication between the wireless device
and the network device.

13. An apparatus, comprising:

means for generating a synchronization request message

for a dataset that includes a current wireless device
dataset version number;

means for communicating, wirelessly, the synchronization

request message to a network device; and

means for receiving, wirelessly, in response to the commu-

nication of the synchronization request message, a syn-
chronization confirmation message that includes a net-
work device dataset version number,

wherein the synchronization request message and the syn-

chronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of
communication between the wireless device and the net-
work device.

14. A wireless communication device, comprising:

a computer platform including a memory and at least one

processor;

a dataset stored in the memory and including a plurality of

data items; and

a synchronization module stored in the memory, execut-

able by the at least one processor and operable to gen-
erate a synchronization request message for the dataset
that includes a current wireless device dataset version
number, communicate the synchronization request mes-
sage to a network device and receive in response to the
communication of the synchronization request message,
a synchronization confirmation message that includes a
network device dataset version number,

wherein the synchronization request message and the syn-

chronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of
communication between the wireless device and the net-
work device.

15. The device of claim 14, wherein the synchronization
module is further operable to verify a status of a change
indicator for each data item in the wireless device dataset,
compile a wireless device change list that includes one or

14
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more changed data items based on the status change indicator
and including the wireless device change list in the synchro-
nization request message.

16. The device of claim 14, wherein the synchronization
module is further operable to change the current wireless
device version number to the network device dataset version
number if the network device dataset version number in the
confirmation message differs from the current wireless device
version number.

17. The device of claim 14, wherein the synchronization
module is further operable to receive, wirelessly, a synchro-
nization confirmation message thatincludes a network device
change list that includes one or more changed data items in
the network device dataset.

18. The device of claim 17, wherein the synchronization
module is further operable to change the wireless device
dataset according to the network device change list.

19. The device of claim 14, wherein the synchronization
request message and the synchronization confirmation mes-
sage are communicated via a lightweight, array-supporting,
data-interchange carrier protocol.

20. The device of claim 19, wherein the synchronization
request message and the synchronization confirmation mes-
sage are communicated via JavaScript Object Notation
(JSON) protocol.

21. The device of claim 14, wherein the synchronization
confirmation message further comprises a synchronization
status indicator chosen from the group of indicators consist-
ing of a synchronization success indicator and a synchroni-
zation failure indicator.

22. The device of claim 21, wherein the synchronization
module operable to receive, wirelessly, a synchronization
confirmation message that includes a synchronization status
indicator is further operable to initiate full synchronization
between the wireless device and the network device based on
the synchronization failure indicator.

23. The device of claim 22, wherein the synchronization
module is further operable to communicate the current wire-
less device dataset to the network device;

receive the network device dataset in response to commu-

nicating the current wireless device dataset and change
the current wireless device dataset to the network device
dataset.

24. A method for synchronization of a dataset on a network
device, the method comprising:

receiving, wirelessly, at a network device, a synchroniza-

tion request message that includes a wireless device
dataset version number;
comparing the wireless device dataset version number to a
current network device dataset version number;

compiling a network device dataset change list that
includes one or more changed data items if the compari-
son indicates that the wireless device dataset version
number differs from the network device dataset version
number;

generating a synchronization confirmation message that

includes the current network device dataset version
number and any compiled network device dataset
change list; and

communicating, wirelessly, the synchronization confirma-

tion message,

wherein the synchronization request message and the syn-

chronization confirmation message are operable to pro-
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vide synchronization based on a single round-trip of
communication between a wireless device and the net-
work device.

25. The method of claim 24, wherein receiving a synchro-
nization request message further comprises receiving a wire-
less device dataset change list that includes one or more
changed data items.

26. The method of claim 25, further comprising changing,
in the network device dataset the changed data items included
in the wireless device dataset change list.

27. The method of claim 25, wherein changing, in the
network device dataset the changed data items further com-
prises providing a deletion indicator for data items that have
been deleted on the wireless device dataset without deleting
the data item from the network device dataset.

28. The method of claim 26, further comprising updating a
data item version number based upon the change in the data
item, and updating the network device dataset version num-
ber to reflect the version number of a highest sequenced
changed data item.

29. The method of claim 28, wherein generating a synchro-
nization confirmation message further comprises generating
a synchronization confirmation message that includes the
updated network device dataset version number and any com-
piled network device dataset change list.

30. The method of claim 24, wherein the synchronization
request message and the synchronization confirmation mes-
sage are communicated via a lightweight, array-supporting,
data-interchange carrier protocol.

31. The method of claim 30, wherein the synchronization
request message and the synchronization confirmation mes-
sage are communicated via JavaScript Object Notation
(JSON) protocol.

32. The method of claim 24, wherein the network device is
unaware of the wireless device dataset version number prior
to receiving the synchronization request message.

33. At least one processor configured for synchronization
of a dataset, comprising:

afirstmodule for receiving, wirelessly, at a network device,
a synchronization request message that includes a wire-
less device dataset version number;

a second module for comparing the wireless device dataset
version number to a current network device dataset ver-
sion number;

a third module for compiling a network device dataset
change list that includes one or more changed data items
if the comparison indicates that the wireless device
dataset version number differs from the network device
dataset version number;

a fourth module for generating a synchronization confir-
mation message that includes the current network device
dataset version number and any compiled network
device dataset change list; and

a fifth module for communicating, wirelessly, the synchro-
nization confirmation message,

wherein the synchronization request message and the syn-
chronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of
communication between a wireless device and the net-
work device.

34. A computer program product for synchronization of a
dataset, comprising:
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a computer-readable medium comprising:
at least one instruction for causing a computer to receive,
wirelessly, at a network device, a synchronization
request message that includes a wireless device
dataset version number;
at least one instruction for causing the computer to com-
pare the wireless device dataset version number to a
current network device dataset version number;
at least one instruction for causing the computer to com-
pile a network device dataset change list that includes
one or more changed data items if the comparison
indicates that the wireless device dataset version num-
ber differs from the network device dataset version
number;
at least one instruction for causing the computer to gen-
erate a synchronization confirmation message that
includes the current network device dataset version
number and any compiled network device dataset
change list; and
at least one instruction for causing the computer to com-
municate, wirelessly, the synchronization confirma-
tion message,
wherein the synchronization request message and the
synchronization confirmation message are operable
to provide synchronization based on a single round-
trip of communication between a wireless device and
the network device.
35. An apparatus, comprising:
means for receiving, wirelessly, at a network device, a
synchronization request message that includes a wire-
less device dataset version number;
means for comparing the wireless device dataset version
number to a current network device dataset version num-
ber;
means for compiling a network device dataset change list
that includes one or more changed data items if the
comparison indicates that the wireless device dataset
version number differs from the network device dataset
version number;
means for generating a synchronization confirmation mes-
sage that includes the current network device dataset
version number and any compiled network device
dataset change list; and
means for communicating, wirelessly, the synchronization
confirmation message,
wherein the synchronization request message and the syn-
chronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of
communication between a wireless device and the net-
work device.
36. A network device, comprising
a computer platform including a memory and at least one
processor;
a dataset stored in the memory and including a plurality of
data items;
a synchronization module stored in the memory, execut-
able by the at least one processor and operable to receive
a synchronization request message that includes a wire-
less device dataset version number, compare the wire-
less device dataset version number to a current network
device dataset version number, compile a network
device dataset change list that includes one or more
changed data items if the comparison indicates that the
wireless device dataset version number differs from the
network device dataset version number, generate a syn-
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chronization confirmation message that includes the
current network device dataset version number and any
compiled network device dataset change list and com-
municating, wirelessly, the synchronization confirma-
tion message,

wherein the synchronization request message and the syn-
chronization confirmation message are operable to pro-
vide synchronization based on a single round-trip of
communication between a wireless device and the net-
work device.

37. The device of claim 36, wherein the synchronization
module is further operable to receive a synchronization
request message that includes a wireless device dataset
change list that includes one or more changed data items.

38. The device of claim 37, wherein the synchronization
module is further operable to change, in the network device
dataset, the changed data items included in the wireless
device dataset change list.
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39. The device of claim 37, wherein synchronization mod-
ule is further operable to provide a deletion indicator for data
items that have been deleted on the wireless device dataset
without deleting the data item from the network device
dataset.

40. The device of claim 37, wherein the synchronization
module is further operable to update a data item version
number based upon the change in the data item and update the
network device dataset version number to reflect the version
number of a highest sequenced changed data item.

41. The device of claim 40, wherein the synchronization
module is further operable to generate a synchronization con-
firmation message that includes the updated network device
dataset version number and any compiled network device
dataset change list.

42. The device of claim 36, wherein the network device is
unaware of the wireless device dataset version number prior
to receiving the synchronization request message.
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