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(57) Abrege/Abstract:
A method, system, and apparatus for managing push data transfers Is provided whereby In one implementation at least one push

data server Is situated on a network between a plurality of content servers and a plurality of computing devices. The push data
server Is configured to only perform a maximum number of concurrent data transfers of content between the content servers and
the plurality of computing devices. The push data server Is configured to deem that a particular push data transfer has been
completed even If no express acknowledgment of such completion Is ever recelved at the push data server, thereby reducing the
likelihood of faillure of push data transfers due to a misperception that the maximum number of concurrent data transfers being
obtained.
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ABSTRACT OF DISCLOSURE

A method, system, and apparatus for managing push data transfers is provided whereby in one
implementation at least one push data server is situated on a network between a plurality of

content servers and a plurality of computing devices. The push data server is configured to only
perform a maximum number of concurrent data transfers of content between the content
servers and the plurality of computing devices. The push data server is configured to deem that

a particular push data transfer has been completed even if no express acknowledgment of such
completion is ever received at the push data server, thereby reducing the likelihood of failure of
push data transfers due to a misperception that the maximum number of concurrent data

transfers being obtained.
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METHOD, SYSTEM AND APPARATUS FOR MANAGING PUSH DATA TRANSFERS

FIELD

[0001] The present specification relates generally to telecommunications and more
particularly relates to a method, system and apparatus for managing push data transfers.

BACKGROUND

[0002] Computing devices that connect to servers frequently connect to those servers via
one or more network intermediaries, such as a mobile telecommunication carrier, an enterprise,
or a manufacturer of the computing device. Increasingly data is pushed to those computing
devices from those servers.

SUMMARY

[0003] An aspect of this specification provides a method for managing push data transfers
comprising: receiving content at a push data server from a content server for push delivery to a
computing device; beginning a push data transfer of the content to the computing device from
the push data server; incrementing a counter for use in determining a maximum number of
concurrent push cata transfers that can be effected from the push data server, and
decrementing the counter after the push data transfer is determined to be actually compileted or

deemed to be completed.
[0004] The method can comprise deeming the push data transfer to be completed after a

predefined time limit has been reached; receiving, at the push data server, transfer parameters,
the transfer parameters can include data representing parameters of a historic successfully
completed push data transfer, and determining the predefined time limit by comparing the

transfer parameters.
{0005} The transfer parameters can further include at least one of a beginning time and

ending time, a transfer duration, a content size, server specifications, and link specifications.

[0006] The push data transfer can be determined to be actually completed when an

acknowledgement is received, by the push data server, confirming complefion of the push data
transfer. The comparing can include applying a probability model such that the push data server
can infer with a high degree of confidence that the push data transfer is actually completed.

[00071 The applying a probabiiity model can include: compiling a table of values of the
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transfer parameters; and determining a mean and standard deviation for the transfer parameters
that best match an expected duration of time to be used as the predefined time limit. The
applying a probability model can include employing a cumuiative distribution function to
determine a minimum time duration to be used as the predefined time limit.

[0008] The method can comprise: receiving, at the push data server, a push data transfer

request; determining a capacity; comparing the capacity to the counter; and when the capacity
equals the counter, gueuing the push data transfer request.

[0009] The beginning the push data transfer can start when the capacity is greater than the
counter. The queuing the push data transfer request can include maintaining, at the push data
server, a record of push data transfer requests. The queuing the push data transfer request can
include rejecting the push data request.

[0010] The rejecting the push data transfer request can include sending an error message
to the content server.

[0011] The method can comprise tracking of successful push data transfers where
acknowledgements of completions are received at the push data server.

[0012] Another aspect of the specification provides a push data server comprising a
processor configured to: receive content, from a content server, for push delivery 1o a computing
device; begin a push data transfer of the content to the computing device; increment a counter
for use in determining a maximum number of concurrent push data transfers that can be
effected from the push data server; and decrement the counter after the push data transfer is
determined to be actually completed or deemed to be completed.

[0013] The processor can be further configured to deem the push data transfer to be
completed after a predefined time limit has been reached. The processor can be further
configured to:. receive transfer parameters, the transfer parameters can inciude data

representing parameters of a historic successfully completed push data transfer; and determine
the predefined time limit by comparing the transfer parameters.

[0014] The transfer parameters can further include at least one of a beginning time and
ending time, a transfer duration, a content size, server specifications, and link specifications.

[0015] The processor can be further configured to determine that the push data transfer is
actually completed when the processor receives an acknowledgement confirming completion of
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the push data transfer.

[0018]  Another aspect of this specification provides a computer program product, for a push
data server, comprising a computer readable storage medium having a computer-readable
program code adapted to be executable on the push data server to implement a method for
managing push data transfers, the method comprising: receiving content at a push data server
from a content server for push delivery to a computing device; beginning a push data transfer of
the content to the computing device fram the push data server; incrementing a counter for use
in determining a maximum number of concurrent push data transfers that can be effected from
the push data server; and decrementing the counter after the push data transfer is determined
to be actually completed or deemed {0 be completed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0017] Figure 1 shows a schematic representation of a system for managing push data
transfers.

[0018] Figure 2 shows a flowchart depicting a method for managing push data transfers.

[0018] Figure 3 shows an exemplary method of pushing data in conjunction with the method
of Figure 2.

[0020] Figure 4 shows an exemplary method of determining a time period in relation to block
340 of the method of Figure 3.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0021] A method, system, and apparatus for managing push data transfers is provided
whereby in one implementation at least one push data server is situated on a network between
a plurality of content servers and a plurality of computing devices. The push data server is
configured to only perform a maximum number of concurrent data transfers of content between
the content servers and the plurality of computing devices. The push data server is configured
to deem that a particular push data transfer has been completed even if no express
acknowledgment of such completion is ever received at the push data server, thereby reducing

the likelihood of failure of push data transfers due to a misperception that the maximum number
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of concurrent data transfers being obtained.

[0022] Referring now to Figure 1, a system for managing pushed data transfers is indicated
generally at 50. System 50 comprises a plurality of content servers 54-1 ... 54-n. (Hereafter,
generically each is referred to as server 54, and collectively they are referred to as servers 54.
This nomenclature is used elsewhere herein.) Each server 54 is configured to host its own
content 56 and to deliver that content 56 to a wide area network (WAN) infrastructure 58 via a
respective link 82-1 ... 82-n (Hereafter, generically each is referred to as link 62, and collectively

they are referred to as links 62).

{0023] System 50 also comprises a piurality of computing devices 66-1 ... 66-p. (Hereafter,
generically each is referred to as computing device 66, and collectively they are referred to as
computing devices 66. Computing devices 65 are configured to connect to WAN infrastructure
58 via their own respective links 70-1 ... 70-p (Hereafter, generically each is referred to as link
70, and collectively they are referred to as links 70), and, as will be discussed in further detail
below, are configured to receive content 56 via a pushed data transfer.

[0024] WAN infrastructure 58 also comprises, amongst other things, a main intermediation
infrastructure 74 and a plurality of secondary intermediation servers 78-1 ... 78-l. (Hereatter,
generically each is referred to as server 78, and collectively they are referred to as servers 78).
Links 82-1 ... 82-l (hereafter, generically each is referred {0 as link 82, and collectively they are
referred to as links 82) connect intermediation infrastructure 74 and secondary intermediation

servers 78.

[0025] WAN infrastructure 58 can comprise, or connect to, other computer equipment which
is not shown and which may be configured to provide services, applications, other content, or
otherwise communicate with, for whatever purpose, to each computing device 66. WAN
infrastructure 58 ¢an aiso comprise, or be part of, the Internet.

[0026] Main intermediation infrastructure 74 comprises at least one push server 86, and
may also comprise a plurality of additional servers to fulfill other intermediation functions
between computing devices 66 and other computer equipment, not shown. Al least one push
server 86, as will be discussed below, is configured to retrieve content 56 and to simuitaneously

push retrieved content 56 to a plurality of computing devices 66, subject to a maximum
predefined number of transfers.

[0027] In one non-limiting implementation, main intermediation infrastructure 74 can be
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based on the mobile data services (MDS) component from Research in Motion Inc. of Waterloo,
Canada, while the secondary intermediation servers 78 can be based on a BlackBerry™
Enterprise Server (BES) or a BlackBerry™ Internet Server (BIS) also from Research In Motion
inc. of Waterloo, Canada. Again, these are non-limiting examples, and in other
implementations, for example, main intermediation infrastructure 74 and secondary
intermediation servers 78 can be omitted in lieu of including at least one push server 86 within

WAN infrastructure 58.

[0028] Links 62, links 70, links 82 can be based on any wired structure or wireless
structures or combinations thereof. Typically, though not necessarily, computing devices 86 are
wireless and therefore at least a portion of link 70 comprises a wireless base station so that link
70 finally connects to each computing device 70 uses one or more wireless protocols, including
but not limited to Global System for Mobile communication ("GSM"), General Packet Relay
Service ("GPRS"), Enhanced Data Rates for GSM Evolution ("EDGE"), 3G, High Speed Packet
Access ("HSPA"), Code Division Multiple Access ("CDMA"), Evolution-Data Optimized
("EVDO"), Institute of Electrical and Electronic Engineers (IEEE) standard 802.11, Bluetooth™
or any of their variants or successors. It is also contemplated each computing device 668 can
include multiple radios to accommodate the different protocols that may be used to implement

that final portion of link 70.

[0029] The portion of each link 70 that connects to its respective server 78 is typically wired
and comprises a backhaul wired via a T-carrier link {(e.g. T1, T3) or E-carrier link or the like. By
the same token, links 82 and 62 are typically wired and can also comprise a backhaut or can
otherwise be effected via the Internet 74. In general, the nature of each link 62, 70, and 82 is
not particularly limited.

{0030] It is to be understood that each server 54, each server 78 and the at least one server
86 can each be implemented using an appropriately configured hardware computing

environment, comprising at least one pracessor, volatile storage (e.g. random access memory),
non-volatile storage (e.g. hard disk drive), and at least one network interface all interconnected

by a bus. Other components can also be connected to the processor via the bus, such as input
devices and output devices. Likewise it is to be understood that the hardware computing
environment of any particular server is configured t0 execute an operating system and other
software such that the servers are ultimately configured to perform according to the teachings
herein. Furthermore, it will be understood that each server can itself be implemented as several
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different servers to provide redundancy or ioad balancing, or alternatively one or more servers
in Figure 1 can be consolidated into a single server.

j0031] Like servers 54, the structure and features of each computing device 66 can vary.
Typically, however, each computing device 66 thus includes a processor which is configured to
receive input from input devices (e.g. a trackball, a joystick, a touch-pad, a touch-screen, a
keyboard, a microphone) and to control various output devices (e.g. a speaker, a display, an
light emitting diode (LED) indicator, a vibration unit). The Processor is also connected to volatile
storage which can be implemented as random access memory, and non-volatile storage which
can be implemented using flash memory or the like, or can include other programmable read
anly memory ("PROM") technology or can include read only memory ("ROM") technology or can
include a removable "smart card" or can comprise combinations of the foregoing. Those skilled
in the art will now recognize that such volatile and non-volatile storage are non<imiting
examples of computer readable media capable of storing programming instructions that are
executable on processor.

[0032] Each device 66 also includes a network interface, such as a wireless radio, for
connecting device 66 to its respective link 70. Each device 66 also includes a battery which is
typically rechargeable and provides power to the components of computing device 66.
Collectively, one can view the processor and storage of each device 66 microcomputer. it is
now apparent that each device 66 can be based on the structure and functionality of a portable
wireless device, such as a BlackBerry handheld device, but it is to be stressed that this is a
purely non-limiting exemplary device, as device 66 could alsc be based on any type of client

computing device including portable wireless devices from other manufacturers, desktop
computers, laptop computers, cellular telephones and the like.

10033] The microcomputer implemented on client 66 is thus configured to store and execute
the requisite BIOS, operating system and applications to provide the desired functionality of
client 66. In a present embodiment, each client 66 is configured to have any content 56 pushed

{0 its non-volatile storage unit via push server 86 and its respective secondary intermediation
server 78.

[0034]) Referring now to Figure 2, a method for managing push data transfers is represented
in the form of a flowchart and indicated generally at 200. Method 200 can be implemented
using system 50 or variations thereof. In particular, method 200 can also be implemented by

push server 86.
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10035] Block 205 comprises determining a capacity. The capacity represents the maximum
number of push transfers that are to be simultaneously managed using method 200. The
capacity can be fixed or predefined as part of an architecting system 50, or the capacity may
change in real time, during or even throughout each performance of method 200. Generally, the
capacity may be based on a level of consumption of resources throughout system 50, reflecting
the maximum capacity overall which results from whichever component in system 30 has the
least capacity. Those skilled in the art will recognize that the available resources within system
50 are dynamic, particularly where the components in system 50 have multiple functions beyond
the function of effecting push data transfers of content 56 from one or more servers 34 to one or
more computing devices 66. Furthermore, different branches of system 50 may have difterent
capacities. For example link 62-1, link 82-2 and link 70-1 which would be used to push content
56-1 to device 66-1 in their aggregate may have a first capacity, while link 62-n, link 82-1 and link
70-k in their aggregate may have a second capacily different from the first capacity. Such link
capacities may be based on bandwidth, for example. Furthermore, in addition to links having
different capacities, servers 54 may each have different capacities, whereby server 54-n has a
different capacity than server 54-1. By the same token, second server 78-l may have a different
capacity that server 78-1. In any event, push server 86 will have its own capacity regardless of
the capacity of other components in system 50, Also, each device 66 will have its own capacity
to accept push data transfers. Such server 86 and device 66 capacities may be based on
processor speed, amount of memory, network interface limitations, and the number of other
processing threads that are executing in addition to method 200. Other metrics for capacity will
now occur to those skilled in the art. Furthermore, individual and aggregate capacities may

change according to time of day or based on resource allocation priorities, or other factors.
Accordingly, in more complex implementations of system 50, block 205 can comprise

determining different capacities corresponding to different content 56 push data transfer
scenarios, and managing the number of push transfers according to those different capacities.
However, for purposes of providing a simplified (but non-limiting) illustration of method 200, it
will be assumed that a maximum capacity of two is determined at block 205. in a further
variation, which can be provided in addition to or lieu of the foregoing, an application
programming interface can be provided at one or more of servers 54, server 85, or server 78, or

other suitable location in system 50, where an administrator can manually set the capacity to a
predefined level, including a level of “zero”, so that at a local level the resources that are

consumed by push data transfers can be manually controlied.
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[0036] Block 210 comprises determining whether the capacity at block 205 has been
reached. When method 200 is performed by push server 86, push server 86 can examine a
counter or other software object that represents the number of data transfers currently being
nushed from servers 86 to devices 66. [f the capacity defined at block 205 has been exceeded
(e.g. according the specific example referenced above, a counter or software object indicates
that two or more push data transfers are currently being effected) then method 200 advances {0
block 215 at which point any further push data transfer requests are queued, and then method
200 cycles back to block 205. The means by which such queuing is effected is not particularly
limited. For example, push server 86 can be configured to locally maintain a record of push
data transfer requests, or push server 86 can be configured, at block 215, to reject, ignore or
drop push data requests, with or without the return of an error message, leaving it to the
requesting network component to reissue the push data request. At this point it can also be
noted that push data transfer requests reflect any instruction to push server 86 to transter
content 56 from a given server 54 to a given device 66, and that such instructions can originate
from any component in system 50, and typically do not originate from the device 66 itself. More
typically, a request to push content 56 originates from it own server 54 For example a request
to push content 56-1 to a given device 66 originates from server 54-1 itself, whiie a request to
push content 56-n to a given device 66 originates from server 54-n.

{0037] It can also be noted that the source of a push data request can be reflective of the
nature or type of content 56, but that in any event the nature or type of content 56 is not
particularly limited. As a simple example, where device 66-1 has subscribed to a weather
gservice hosted by, for example, server 54-1, then content 56-1 can reflect a weather report that
is periodically pushed by server 54-1 to that device, thereby providing automatic weather report
updates on device 66-1. Other types of content 56 can include, but are certainly not limited to,
news, sports, traffic, stock, instant messages, social networking status updates, videos, music,
chats, software applications, firmware updates, services and the like.

[0038] in this example, however, it will be assumed that during this initial performance of
method 200, a total of zero transfers are currently being effected, and since “zero” is less than
the exemplary “two” introduced above, a “no” determination is reached at block 210 and method

200 would therefore advance to block 220.

[0039]  Block 220 comprises determining if there are any outstanding push requests. Again,
in the specific example contemplated in relation to system 50, block 220 is effected by server 86
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waiting for 2 new push data transfer request, or, where server 86 maintains queues of
unprocessed push data transfer requests, then examining such a queue to determine if any
push data requests are within that queue. A "No” determination at block 220 results in looping at
block 220, effectively placing server 86 into a “wait” state until a push data transfer request is
received. A “yes” determination at block 220 leads to block 225.

[0040] Block 225 comprises initiating a push data transfer request. In the specific example
contemplated in relation to system 50, block 225 is effected by server 86 commencing a push
data transfer and without actually waiting for such a transfer to complete, method 200 cycles
back to block 205 where method 200 begins anew. It can be noted that when block 225 is
reached a number of times that is equal to the capacity determined at block 205, then “yes’
determinations will be made at block 210 resuiting in cessation of processing of further push
data transfer requests. Accordingly, and as will be discussed further below a parallel method is
performed which monitors progress of push data transfers and track (or possibly deems)
completion of push data transfers so as to reduce the likelihood of method 200 being prevented
from reaching block 220, due to a persistent “yes” determination being made at block 210.

[0041] Method 300 as shown in Figure 3 provides a non-limiting example of a method that
can be performed in parallel to method 200 so as to reduce the likelihood of method 200 being
prevented from reaching bltock 220 from block 210.

[0042] Block 315 comprises receiving content. In the specific exampie contemplated in
relation to system 50, block 315 is effected by push data server 86 receiving a particular item of
content 56 from its respective server 54. For example, assume that a pending data transfer
request comprises a request to push content 56-1 to device 66-1. Accordingly, as part of
performing block 315, content 56-1 is received locally at push data server 86.

[0043] Biock 320 comprises beginning a push data transfer of the content received at block
315. In the specific example being discussed, block 320 is effected by push data server 86
initiating a transtfer of content 56-1 from push data server 86 to device 66-1, making appropriate
use if link 82-1 and server 78-1 and link 70-1.

[0044]  Block 325 comprises incrementing a counter. The counter increments the recorded
number of active downloads and is accessible at block 210 in order to determine the number of
currently active push data transfers. In accordance with the example discussed above, the

counter will therefore increase to “one” from “zero” during this invocation of block 325, such that
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a parallel performance of block 210 will still result in a "“No” determination leading method 200 to
block 220 from block 210.

[0045]  Block 330 comprises determining if the push data transfer that was initiated at block
320 is complete. A ‘yes’ determination is made at block 330 when an acknowledgment is
received from device 66-1, or server 78-1, at server 86, expressly confirming that content 56-1
has been received by device 66-1. The duration of time to complete the push data transfer can
vary according to the size of content 56-1, and the amount of bandwidth available between push
data server 86 and device 66-1, and accordingly it is contemplated that a “no” determination
may be made at block 330.

[0046] On a “no’ determination at block 330, method 300 advances to block 340 at which
point a determination is made as to whether a predefined time limit has been reached. The
method by which such a time limit is reached is not particularly limited, although a presently
contemplated method is discussed further below. In general, the time limit corresponds to an
expected time for the transfer to complete.

[0047] Block 335, which can be reached from a “yes” determination at either block 330 or
block 340, comprises decrementing the counter that was incremented at block 325. In
accordance with the example discussed above, and assuming no other invocations of method
300 have occurred, then counter will therefore decrease to “zero” from “one” during this
invocation of block 335, such that a parallel performance of block 210 will also result in a "No”
determination leading method 200 to block 220 from block 210.

[0048] From block 335, a return is made to block 205 of method 200.

[0049] Having discussed a simple invocation of method 200 and method 300 involving only
a single push data transfer, those skilled in the art will now appreciate the behavior of system 50
when multiple, simultaneous push data transfer requests are received by push data server 86.

For example, recall a hypothetical capacity of two push data transfer requests is determined at
block 205. Now assume that three push data transfer requests are received at server 86:

initially, two are received from server 54-1 and then subsequently, one is received from server
54-n while the first two from server 54-1 are still be processed using method 200 and method
300. When the third data transfer request is received at server 86, method 200 will reach block
215 and the third data transfer reguest will be queued until one of the first two is determined to
be actually compieted at block 330, or one of the first to is deemed to be completed at block

10
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340. Those skilled in the art will now also appreciate one of the advantages of the present
specification, in that in the event an express acknowledgement of a push data transfer is never
received at block 330, then push data transfers from server 86 c¢an stili continue due to the
deeming of such compiletion occurring due to performance of block 340. At the same time,
method 200 and method 300 also regulate the utilization of network resources in system 50, so
that push data transfers (or other functions of system 50) do not fail due to overwheiming of
those resources due tc an overabundance of push data transfers.

[0050] As indicated above, the means by which the time-limit used in block 340 can be
determined is not particularly limited. A simple predefined time period can be preselected. In a
more complex implementation, the time-limit may dynamically change according to historical
behavior of system 50, including but not limited to tracking the history of acknowiedged data
transfers. Method 400 in Figure 4 shows on non-limiting example of how the time limit in block
340 can be determined using such historical tracking. Method 400 can be run from time to time,
or in real time in conjunction with method 200 and method 300 to constantly update a time imit
that will be used for specific performances of methad 300. Block 405 comprises receiving
transfer parameters. Block 405 thus comprises receiving at server 86 or at another
computational resource data representing parameters of a historic, successfully compieted push
data transfer whereby an express acknowledgement was actually received confirming
completion of the specific push data transfer. Server 86 can, for example, be configured to input
data into block 405 every time a “yes" determination is reached at block 330. Such data at block
405 can be comprise to a simple identification of the content 56 that was successfully
transferred, as well as the time it took to complete that transfer. The data received at block 405
can further comprise an identification of the specific links, servers or other network resources

involved in the transfer.

{0051] Biock 410 comprises storing the transfer parameters received at block 405 in a fable
or other data base resource. Block 415 comprises comparing all of the parameters in the table
or other data base resource, and block 420 comprises determining a time limit to be used at

block 340 based on the comparison from block 415. The operations used to perform the
comparison at block 415 and the determination at block 420 are not particularly imited. In one
implementation, block 415 and block 420 apply a probability model to the performance of
system 50 such that server 86 can infer with a high degree of confidence that data transfers are
actually completed, even though no completion status (i.e. a “yes” determination”) has been
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determined at block 330, The time limit that is established for block 340 may be determined by
historical tracking of successful push data transfers where acknowledgements of such
completions are actuaily received at block 330 and thereby result in a "yes” determination at
block 330. A tabie of values can be compiled of historical data from various performances of
block 405 and block 410 that comprises the beginning time and ending time of push data
transfers, and can aiso comprise transfer duration, content size, which server 78 is used, and
which of links 62, 82 and 70 were utilized. Where a plurality of push data servers 86 are
employed within a variation of system 50, the fable of values can additionally comprise an
indication of which push data server 86 was employed. Using the {able, server 86 or other
computational device can be employed to determine a mean and standard deviation for the
sample data that best matches an expected duration of time, which can then be employed to
establish a time limit for use at block 340 in relation to a particular push data transfer during a
particular cycle of method 300. A Cumulative Distribution Function (CDF) can be employed to
determine a minimum time duration that would account for the minimum cumulative probability
needed to assume completion of a push data transfer that is initiated at block 320. Accordingly,
the time limit established for block 340 can vary beftween each invocation of method 300,
according the specific circumstances of a particular push data transfer.

[0052) in preliminary calculations performed by the inventor, sample data recorded in a
table for a system that is reflective of system 50 substantially matches a normal distribution,
However, the inventor further believes that versions of system 50 where statistical calcuiations
generate data that do not fit a normal distribution can still be used to generate a time limit for
block 340, as in such a situation lacking a normal distribution, instead of calculating the mean
and standard deviation, the time limit can be based on about the 95th percantile value for the
sample data that is applicable. Thus, in a variation, the time limit established for block 340 may
be based on a value that accounts for only about 95% of all download durations in the above-
referenced table of values. The remaining about 5% of transfers that exceed a value may be
deemed to be an acceptable failure risk and permit the maximum to be exceeded but by a fairly
limited amount.

[0053] It should now be understood that variations, subsets or combinations or all of them
are contemplated.

12
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Claims

1. A method for managing push data transfers comprising:
receiving a push data transfer request at a push data server from a content server for

push delivery of content to a computing device;
comparing a counter representing a number of push data transfers concurrently being

effected from the push data server to a maximum number of concurrent push data transfers

permitted to be effected from the push data server;
when the counter is less than the maximum, beginning a push data transfer of the

content to the computing device from the push data server, and incrementing the counter;
when an acknowledgement indicating that the push data transfer is completed is

received, decrementing the counter; and
when no acknowledgement indicating that the push data transfer is completed is

recelved within a predefined time limit, deeming the push data transfer to be completed and

decrementing the counter.

2. The method of claim 1, comprising:
receiving, at the push data server, transfer parameters, the transfer parameters including

data representing parameters of a historic successfully completed push data transfer: and

determining the predefined time limit by comparing the transfer parameters.

3. The method of claim 2, wherein the transfer parameters further include at least one of a

beginning time and ending time, a transfer duration, a content size, server specifications, and

iink specifications.

4. The method of any one of claims 1-3, wherein the push data transfer is determined to be

actually completed when an acknowledgement is received, by the push data server, confirming

compietion of the push data transfer.

5. The method of any one of claims 2-4, wherein the comparing includes applying a

probability model.

6. The method of claim 5, wherein the applying a probability model includes:

compiling a table of values of the transfer parameters; and

13
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determining a mean and standard deviation for the transfer parameters.

7 The method of claim 5, wherein the applying a probability model includes employing a

cumulative distribution function to determine a minimum time duration {o be used as the

predefined time limit.

8. The method of any one of claims 1-7, further comprising:
when the maximum number equals the counter, queuing the push data transfer request.

9. The method of any one of claims 1-8, wherein the queuing the push data transfer

request includes maintaining, at the push data server, a record of push data transfer requests.

10. The method of any one of claims 1-8, wherein the queuing the push data transfer

request includes rejecting the push data request.

1. The method of claim 10, wherein the rejecting the push data transfer request includes

sending an error message to the content server.

12. The method of any one of claims 1-11, comprising tracking of successful push data

transfers where acknowledgements of completions are received at the push data server.

13. A push data server comprising:
a memory

a network interface; and
a processor interconnected with the memory and the network interface, the processor

configured to perform the method of any one of claims 1 to 12.

14, A computer program product, for a push data server, comprising a computer readabie
storage medium having a computer-readable program code adapted to be executable on the

push data server to implement a method comprising the steps of any one of claims 1 to 12.

14
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