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Description

MEDIA DATA CUSTOMIZATION
Background Art

With the proliferation of mobile devices that support video, sound, and image, users
of the mobile devices are requesting media data in the different formats supported by
the various mobile devices. Also, users are increasingly wanting to customize the
digital contents from their mobile devices by, for example, combining two or more
different media data or applying various filters and different effects such as color
change, blur, sharpening, mosaic, etc. Unfortunately, digital content customization,
e.g., applying various filters to the digital contents, changing the digital content
encoding formats, etc., requires considerable resources such as computing power, data
storages, etc. However, these mobile devices typically have limited processing power,
limited memory, short battery life, etc., and, thus, are unable to efficiently provide

digital content customization functionality.
Disclosure of Invention

Technical Solution

According to an illustrative embodiment, a media data customization system includes
a resource allocator that receives media data and a media data customization request
and that allocates customization resources for a service of the media data cus-
tomization request, a pipe repository that stores pipe filter modules, and a pipe
manager that retrieves pipe filter modules stored in the pipe repository based on the
media data customization request, that integrates the retrieved pipe filter modules to
form a pipe group, and that applies the pipe group to the media data using the cus-
tomization resources to generate customized media data.

The foregoing summary is illustrative only and is not intended to be in any way
limiting. In addition to the illustrative aspects, embodiments, and features described
above, further aspects, embodiments, and features will become apparent by reference
to the drawings and the following detailed description.

Brief Description of Drawings

FIG.1 shows an illustrative embodiment of a media data customization system.

FIG.2 shows an illustrative embodiment of a pipe group.

FIG.3 is a flowchart of an illustrative embodiment of a method for processing a
media data customization request.

Mode for the Invention
In the following detailed description, reference is made to the accompanying

drawings, which form a part hereof. In the drawings, similar symbols typically identify
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similar components, unless context dictates otherwise. The illustrative embodiments
described in the detailed description, drawings, and claims are not meant to be limiting.
Other embodiments may be utilized, and other changes may be made, without
departing from the spirit or scope of the subject matter presented herein. It will be
readily understood that the aspects of the present disclosure, as generally described
herein, and illustrated in the Figures, can be arranged, substituted, combined,
separated, and designed in a wide variety of different configurations, all of which are
explicitly contemplated herein.

A media data customization system and corresponding methods for providing
customized media data to service consumers are provided. In one illustrative em-
bodiment, a media data customization system provides a service portal through which
a registered service consumer, such as a registered user, can access the digital content
customization services (e.g., media data filtering, encoding, etc.) provided by the
media data customization system. By way of example, a user can use an application
executing on a computing device, such as a user terminal, and access the service portal
to register with the media data customization system by creating a user account. The
service portal allows a registered user to upload media data that is to be customized
and to specify the desired customization that is to be performed on the uploaded media
data. For example, the registered user can specify the desired customization by
selecting from a list of multimedia filters that are supported by the media data cus-
tomization system, the desired multimedia filters that are to be applied to the uploaded
media data. Third party vendors may provide and register the various multimedia
filters such as, data format encoding filters, effect filters, sound filters, etc., with the
media data customization system. The multimedia filters are modules that may be
executed to customize the uploaded media data. Upon receiving a media data cus-
tomization request, the media data customization system selects and provisions the ap-
propriate resources necessary to service the received media data customization request.
Provisioning of the appropriate resources may involve checking the multimedia filters
requested (i.e., selected) by the user for compatibility with the uploaded media data,
and scheduling the selected multimedia filters for execution. The media data cus-
tomization system may also monitor the amount of resources that are consumed or
used to service the media data customization request and may determine the ap-
propriate amount to charge the user for the consumed resources (i.e., the customization
service). Upon performing the customization, the media data customization system
makes the customized media data available for retrieval through the service portal. The
media data customization system may also provide an indication to the registered user
who requested the customization of the completion of the registered user's media data

customization request and the availability of the customized media data. The registered
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user can then retrieve (e.g., download) the customized media data through the service
portal. In one embodiment, the media data customization system may implement a
"pay-as-you-use" pricing model that charges the user for the cost proportional to the
usage of computing resources. In this pricing model, the media data customization
system may generate cost information based at least on a sum of the amount of source
media data received by the media data customization system and the amount of the
customized media data generated as a result of using the computing resources (i.e., the
media data customization request).

FIG.1 shows an illustrative embodiment of a media data customization system 100.
As depicted, a user terminal 102 may be coupled to the media data customization
system 100. The media data customization system 100 may include a service portal
104, a service registry 108, a pipe repository 110, a resource allocator 114, a pipe
manager 116, a processing server 118, a pipe validator 120, and a monitor 122, where
each component is coupled to at least one other component.

By way of example, the user terminal 102 may be a remote device that may be
coupled to the media data customization system 100 via a network (not shown). The
user terminal 102 may be used to submit media data and a media data customization
request to the media data customization system 100 and retrieve the customized media
data from the media data customization system 100 in return. The user terminal 102
can be a desktop computer or a mobile computing device such as a laptop, a mobile
phone, a mobile device, or a PDA. Any computing device that provides the network
connectivity can be the user terminal 102 in this embodiment.

The service portal 104 functions as one interface into the media data customization
system 100. The service portal 104 provides access to the functionality and services
offered by the media data customization system 100. By way of example, the service
portal 104 may provide access to a display that lists the available media data cus-
tomization services provided by the media data customization system 100. This list
may be generated from information provided by and received from the service registry
108. The service portal 104 also receives the media data and the media data cus-
tomization request from the user terminal 102. The media data customization request
includes information regarding the desired media data customization services, for
example, selected from the list of available media customization services, which are to
be performed on the media data. In this regard, the service portal 104 serves as an
interface between a registered user using the user terminal 102 and the media data cus-
tomization system 100. By way of an illustrative example, the service portal 104 may
be a web portal and the registered user can access the web portal using an application
such as a web browser executing on the user terminal 102.

As depicted in FIG. 1, the service portal 104 may be coupled to an authorization
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manager 106. In an alternative embodiment, the authorization manager 106 may be im-
plemented as part of the service portal 104. The authorization manager 106 performs
user authentication according to user authentication information received from, for
example, the user terminal 102. For example, the user authentication information may
include the user's ID, password, the user's real name, etc. The authorization manager
106 determines whether the user authentication information received from the user
terminal 102 is valid or not (i.e., whether the received user authentication information
is that of a registered user), and provides notification regarding the validity of the user
authentication information.

The service registry 108 may generate a list of available media data customization
services. In alternative embodiments, the service registry 108 may provide information
that may be used to generate the list of available media data customization services.
The service registry 108 also receives the media data and the media data customization
request from, for example, the user terminal 102 via the service portal 104. By way of
example, the media data customization services may include, but not be limited to,
providing encoding format converters of video/sound/image data, visual or sound
effecters, or various kinds of filters such as blur, sharpening, mosaic, and so on.

The pipe repository 110 stores the media data customization services in the form of
pipe filter modules that may be executed by the media data customization system 100.
For example, one pipe filter module can be an encoder that converts video data to a
particular video format, and another pipe filter module may be a sound effect filter that
increases the volume of sound data within a certain range of frequencies. The list of
available media data customization services is generated based on information
regarding the pipe filter modules contained in the pipe repository 110. These pipe filter
modules may be produced and provided by a third party pipe provider 112. The pipe
filter modules provided by the third party pipe provider 112 are stored in the pipe
repository 110.

The resource allocator 114 receives the media data and the media data customization
request from the service registry 108 and allocates at least some of computing
resources available to the media data customization system 100 as customization
resources to service the media data customization request. As part of the allocation, the
resource allocator 114 may schedule the allocated computing resources, including the
appropriate pipe filter modules, for execution by the processing server 118. As
depicted in FIG. 1, the resource allocator 114 may include a system manager 114a and
a provision manager 114b. The system manager 114a manages the available computing
resources and selects the customization resources from the available computing
resources. The provision manager 114b provisions the selected customization

resources to service the media data customization request. The media data cus-
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tomization in this illustrative embodiment is presented with elastic computing
resources in that, the more pipe filter modules a user selects, the more computing
resources are dynamically allocated as customization resources.

The pipe manager 116 receives information regarding the appropriate pipe filter
modules needed to service the media data customization request from the resource
allocator 114 and retrieves one or more pipe filter modules from the pipe repository
110 according to the received information. The pipe manager 116 then integrates the
retrieved pipe filter modules to form a pipe group. The pipe group may be formed by
combining the retrieved pipe filter modules in serial order, so each of the pipe filter
modules can be applied to the media data one by one.

The processing server 118 applies each of the pipe filter modules in the pipe group to
the media data using the customization resources allocated by the resource allocator
114. In some embodiments, the pipe filter modules in the pipe group may be applied
sequentially. The processing server 118 may have enough computing resources to
handle multiple media customization requests simultaneously. The computing
resources include CPU resources, memory space, hard disk space, network con-
nectivity, electrical power, etc.

The pipe validator 120 checks to determine whether the pipe filter modules in the
pipe group are compatible with the media data or not. For example, if the media data
are sound data while one of the retrieved pipe filter modules in the pipe group is a
video effect filter, the pipe validator 20 determines that the pipe filter module is not
compatible with the sound data and provides a notification, for example, an error noti-
fication regarding the incompatibility between the media data and the pipe filter
module to the pipe manager 116.

The monitor 122 monitors the usage of the customization resources that are
consumed or used to service the media data customization request and generates cost
information according to the result of the monitoring. For example, the cost in-
formation may be generated based on a so-called "pay-as-you-use" pricing model that
charges the user for resource usage in the form of "Filter Bandwidth." Filter Bandwidth
is a sum of the amount of the media data inputted to the media data customization
system 100 and the amount of the customized media data outputted from the media
data customization system 100. Alternatively, the cost for the media data cus-
tomization may be determined based on a flat-rate agreement between the user and a
provider of the media data customization services.

By way of example, a user using the user terminal 102 can access the media data cus-
tomization system 100 by connecting to the service portal 104. On connecting to the
service portal 104, in some cases (e.g., if the user has not previously registered with the

media data customization system 100), the user may be requested to register his/her
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profile to create a valid account, which may then be verified by the authorization
manager 106. The service registry 108 may then generate a list of available media data
customization services based on information regarding the pipe filter modules
contained in the pipe repository 110, and the service portal 104 may display the list of
available media data customization services on the user terminal 102 for viewing by
the user. At this time, the user may use the user terminal 102 and the service portal 104
to submit a media data customization request. As part of this request, the user may be
requested to upload media data that is to be customized to the media data cus-
tomization system 100. The user may also be requested to select one or more pipe filter
modules from the displayed list of available media data customization services based
on the desired media data customization that is to be performed on the uploaded media
data. For example, the user may select three (3) pipe filter modules for converting
video format of the media data to MPEG-4, for changing their aspect ratio to 16:9, and
for applying mosaics, respectively.

The resource allocator 114 may receive the media data and the media data cus-
tomization request from the service registry 108 and allocate at least some of
computing resources available on the media data customization system 100 as cus-
tomization resources to service the media data customization request. As part of the al-
location, the resource allocator 114 may schedule the allocated computing resources,
including the appropriate pipe filter modules, for execution by the processing server
118. The pipe manager 116 may then retrieve one or more pipe filter modules from the
pipe repository 110 according to the information necessary to identify the appropriate
pipe filter modules needed to service the media data customization request from the
resource allocator 114 and integrate the retrieved pipe filter modules to form a pipe
group. The processing server 118 may then apply each of the pipe filter modules in the
pipe group to the media data using the customization resources which are allocated by
the resource allocator 114. When the application of each of the pipe groups to the
media data is completed, the customized media data is generated. The pipe manager
116 may then receive the customized media data from the processing server 118 and
deliver it to the service portal 104. The user can download the customized media data
to the user terminal 102 or send it to other user terminals.

FIG.2 shows an illustrative embodiment of a pipe group 200. As depicted, the pipe
group 200 includes pipe filter modules 202, 204, 206, and 208. As discussed above, the
pipe manager 116 may create the pipe group 200 to include one or more pipe filter
modules. The number of pipe filter modules included in the pipe group 200 is de-
termined according to a media data customization request received from, for example,
a registered user. In some embodiments, the pipe filter modules 202, 204, 206, and 208

are arranged in series in the pipe group 200, and may be applied to the media data se-
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quentially. In other words, the pipe filter module 202 is applied to the media data first,
and then each of the pipe filter module 204, then the pipe filter module 206, and then
the pipe filter module 208 is applied to the media data in the order of their ar-
rangement.

FIG.3 is a flowchart of an illustrative embodiment of a method 300 for processing a
media data customization request. In block 302, the authorization manager 106
receives user authentication information of a user using the user terminal 102 via the
service portal 104. In block 304, the authorization manager 106 performs user authen-
tication according to the user authentication information. In block 306, the autho-
rization manager 106 determines whether the user authentication information is valid
or not. If the user authentication information is not valid, the authorization manager
106 provides notification that the received user authentication information is invalid to
the service portal 104 in block 308 and the method 300 ends here. On the other hand, if
the user authentication information is valid, in block 310, the service portal 104
displays a list of available media data customization services to the user terminal 102.

In block 312, the service portal 104 receives the media data and the media cus-
tomization request from the user terminal 102. In block 314, the resource allocator 114
allocates at least some of computing resources available on the media data cus-
tomization system 100 as customization resources to service the media data cus-
tomization request. In block 316, the pipe manager 116 retrieves pipe filter modules
from the pipe repository 110 corresponding to information regarding the appropriate
pipe filter modules needed to service the media data customization request received
from the resource allocator 114. In block 318, the pipe validator 120 checks to
determine whether the retrieved pipe filter modules are compatible with the media data
or not. If at least one of the retrieved pipe filter modules is not compatible with the
media data customization request, the pipe validator 120 provides information
regarding the at least one of the retrieved pipe filter modules to the pipe manager 116
in block 320, and control returns to block 310 to repeat the operations indicated in
blocks 310 to 318. Or, in an alternative embodiment, if at least one of the retrieved
pipe filter modules is not compatible with the media data customization request, the
pipe manager 116 may form a pipe group excluding the incompatible pipe filter
module(s). On the other hand, if all of the retrieved pipe filter modules are compatible
with the media data, the pipe manager 116 combines the retrieved pipe filter modules
and forms a pipe group in block 322.

In block 324, the processing server 118 applies the pipe group to the media data
using the customization resources allocated by the resource allocator 114 and generates
the customized media data. As discussed above, in some embodiments, the pipe filter

modules in the pipe group may be applied sequentially. In block 326, the pipe manager
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116 provides the customized media data available for retrieval through the service
portal 104 to, for example, the user terminal 102. Further, after the customized media
data is generated, the monitor 122 may generate cost information regarding the service
of the media data customization request.

One skilled in the art will appreciate that, for this and other processes and methods
disclosed herein, the functions performed in the processes and methods may be im-
plemented in differing order. Furthermore, the outlined steps and operations are only
provided as examples, and some of the steps and operations may be optional,
combined into fewer steps and operations, or expanded into additional steps and op-
erations without detracting from the essence of the disclosed embodiments.

The present disclosure is not to be limited in terms of the particular embodiments
described in this application, which are intended as illustrations of various aspects.
Many modifications and variations can be made without departing from its spirit and
scope, as will be apparent to those skilled in the art. Functionally equivalent methods
and apparatuses within the scope of the disclosure, in addition to those enumerated
herein, will be apparent to those skilled in the art from the foregoing descriptions. Such
modifications and variations are intended to fall within the scope of the appended
claims. The present disclosure is to be limited only by the terms of the appended
claims, along with the full scope of equivalents to which such claims are entitled. It is
to be understood that this disclosure is not limited to particular methods, reagents,
compounds compositions or biological systems, which can, of course, vary. It is also to
be understood that the terminology used herein is for the purpose of describing
particular embodiments only, and is not intended to be limiting.

In an illustrative embodiment, any of the operations, processes, etc. described herein
can be implemented as computer-readable instructions stored on a computer-readable
medium. The computer-readable instructions can be executed by a processor of a
mobile unit, a network element, and/or any other computing device.

There is little distinction left between hardware and software implementations of
aspects of systems; the use of hardware or software is generally (but not always, in that
in certain contexts the choice between hardware and software can become significant)
a design choice representing cost vs. efficiency tradeoffs. There are various vehicles by
which processes and/or systems and/or other technologies described herein can be
effected (e.g., hardware, software, and/or firmware), and that the preferred vehicle will
vary with the context in which the processes and/or systems and/or other technologies
are deployed. For example, if an implementer determines that speed and accuracy are
paramount, the implementer may opt for a mainly hardware and/or firmware vehicle; if
flexibility is paramount, the implementer may opt for a mainly software imple-

mentation; or, yet again alternatively, the implementer may opt for some combination
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of hardware, software, and/or firmware.

The foregoing detailed description has set forth various embodiments of the devices
and/or processes via the use of block diagrams, flowcharts, and/or examples. Insofar as
such block diagrams, flowcharts, and/or examples contain one or more functions and/
or operations, it will be understood by those within the art that each function and/or
operation within such block diagrams, flowcharts, or examples can be implemented,
individually and/or collectively, by a wide range of hardware, software, firmware, or
virtually any combination thereof. In one embodiment, several portions of the subject
matter described herein may be implemented via Application Specific Integrated
Circuits (ASICs), Field Programmable Gate Arrays (FPGAs), digital signal processors
(DSPs), or other integrated formats. However, those skilled in the art will recognize
that some aspects of the embodiments disclosed herein, in whole or in part, can be
equivalently implemented in integrated circuits, as one or more computer programs
running on one or more computers (€.g., as One or more programs running on one or
more computer systems), as one or more programs running on one or more processors
(e.g., as one or more programs running on one or more microprocessors), as firmware,
or as virtually any combination thereof, and that designing the circuitry and/or writing
the code for the software and or firmware would be well within the skill of one of skill
in the art in light of this disclosure. In addition, those skilled in the art will appreciate
that the mechanisms of the subject matter described herein are capable of being dis-
tributed as a program product in a variety of forms, and that an illustrative embodiment
of the subject matter described herein applies regardless of the particular type of signal
bearing medium used to actually carry out the distribution. Examples of a signal
bearing medium include, but are not limited to, the following: a recordable type
medium such as a floppy disk, a hard disk drive, a CD, a DVD, a digital tape, a
computer memory, etc.; and a transmission type medium such as a digital and/or an
analog communication medium (e.g., a fiber optic cable, a waveguide, a wired commu-
nications link, a wireless communication link, etc.).

Those skilled in the art will recognize that it is common within the art to describe
devices and/or processes in the fashion set forth herein, and thereafter use engineering
practices to integrate such described devices and/or processes into data processing
systems. That is, at least a portion of the devices and/or processes described herein can
be integrated into a data processing system via a reasonable amount of experi-
mentation. Those having skill in the art will recognize that a typical data processing
system generally includes one or more of a system unit housing, a video display
device, a memory such as volatile and non-volatile memory, processors such as micro-
processors and digital signal processors, computational entities such as operating

systems, drivers, graphical user interfaces, and applications programs, one or more in-
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teraction devices, such as a touch pad or screen, and/or control systems including
feedback loops and control motors (e.g., feedback for sensing position and/or velocity;
control motors for moving and/or adjusting components and/or quantities). A typical
data processing system may be implemented utilizing any suitable commercially
available components, such as those typically found in data computing/communication
and/or network computing/communication systems.

The herein described subject matter sometimes illustrates different components
contained within, or connected with, different other components. It is to be understood
that such depicted architectures are merely examples, and that in fact many other archi-
tectures can be implemented which achieve the same functionality. In a conceptual
sense, any arrangement of components to achieve the same functionality is effectively
"associated" such that the desired functionality is achieved. Hence, any two
components herein combined to achieve a particular functionality can be seen as "as-
sociated with" each other such that the desired functionality is achieved, irrespective of
architectures or intermedial components. Likewise, any two components so associated
can also be viewed as being "operably connected", or "operably coupled”, to each other
to achieve the desired functionality, and any two components capable of being so as-
sociated can also be viewed as being "operably couplable", to each other to achieve the
desired functionality. Specific examples of operably couplable include but are not
limited to physically mateable and/or physically interacting components and/or
wirelessly interactable and/or wirelessly interacting components and/or logically in-
teracting and/or logically interactable components.

With respect to the use of substantially any plural and/or singular terms herein, those
having skill in the art can translate from the plural to the singular and/or from the
singular to the plural as is appropriate to the context and/or application. The various
singular/plural permutations may be expressly set forth herein for sake of clarity.

It will be understood by those within the art that, in general, terms used herein, and
especially in the appended claims (e.g., bodies of the appended claims) are generally
intended as "open" terms (e.g., the term "including” should be interpreted as "including
but not limited to," the term "having" should be interpreted as"having at least," the
term "includes" should be interpreted as "includes but is not limited to," etc.). It will be
further understood by those within the art that if a specific number of an introduced
claim recitation is intended, such an intent will be explicitly recited in the claim, and in
the absence of such recitation no such intent is present. For example, as an aid to un-
derstanding, the following appended claims may contain usage of the introductory
phrases "at least one" and "one or more" to introduce claim recitations. However, the
use of such phrases should not be construed to imply that the introduction of a claim

recitation by the indefinite articles "a" or "an" limits any particular claim containing
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such introduced claim recitation to embodiments containing only one such recitation,
even when the same claim includes the introductory phrases "one or more" or "at least
one" and indefinite articles such as "a" or "an" (e.g.,"a" and/or "an" should be in-
terpreted to mean "at least one" or "one or more"); the same holds true for the use of
definite articles used to introduce claim recitations. In addition, even if a specific
number of an introduced claim recitation is explicitly recited, those skilled in the art
will recognize that such recitation should be interpreted to mean at least the recited
number (e.g., the bare recitation of "two recitations," without other modifiers, means at
least two recitations, or two or more recitations). Furthermore, in those instances where
a convention analogous to "at least one of A, B, and C, etc." is used, in general such a
construction is intended in the sense one having skill in the art would understand the
convention (e.g., "a system having at least one of A, B, and C" would include but not
be limited to systems that have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, etc.). In those instances where
a convention analogous to "at least one of A, B, or C, etc." is used, in general such a
construction is intended in the sense one having skill in the art would understand the
convention (e.g., "a system having at least one of A, B, or C" would include but not be
limited to systems that have A alone, B alone, C alone, A and B together, A and C
together, B and C together, and/or A, B, and C together, etc.). It will be further un-
derstood by those within the art that virtually any disjunctive word and/or phrase
presenting two or more alternative terms, whether in the description, claims, or
drawings, should be understood to contemplate the possibilities of including one of the
terms, either of the terms, or both terms. For example, the phrase "A or B" will be un-
derstood to include the possibilities of "A" or "B" or "A and B."

As will be understood by one skilled in the art, for any and all purposes, such as in
terms of providing a written description, all ranges disclosed herein also encompass
any and all possible subranges and combinations of subranges thereof. Any listed
range can be easily recognized as sufficiently describing and enabling the same range
being broken down into at least equal halves, thirds, quarters, fifths, tenths, etc. As a
non-limiting example, each range discussed herein can be readily broken down into a
lower third, middle third and upper third, etc. As will also be understood by one skilled

in the art all language such as "up to," "at least," and the like include the number
recited and refer to ranges which can be subsequently broken down into subranges as
discussed above. Finally, as will be understood by one skilled in the art, a range
includes each individual member. Thus, for example, a group having 1-3 cells refers to
groups having 1, 2, or 3 cells. Similarly, a group having 1-5 cells refers to groups
having 1, 2, 3, 4, or 5 cells, and so forth.

From the foregoing, it will be appreciated that various embodiments of the present
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disclosure have been described herein for purposes of illustration, and that various
modifications may be made without departing from the scope and spirit of the present
disclosure. Accordingly, the various embodiments disclosed herein are not intended to

be limiting, with the true scope and spirit being indicated by the following claims.
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Claims

Media data customization system comprising:

a resource allocator that receives media data and a media data customization
request and allocates customization resources for a service of the media data cus-
tomization request;

a pipe repository that stores pipe filter modules; and

a pipe manager that retrieves pipe filter modules stored in the pipe repository
based on the media data customization request, integrates the retrieved pipe filter
modules to form a pipe group, and applies the pipe group to the media data using
the customization resources to generate customized media data.

The system of claim 1, further comprising:

a service registry that generates a list of available media data customization
services based on information regarding the pipe filter modules contained in the
pipe repository; and

a service portal that displays the list of available media data customization
services received from the service registry on a remote device;

wherein the service registry receives the media data and the media data cus-
tomization request from the remote device via the service portal and transmits
the received media data and the media data customization request to the resource
allocator.

The system of claim 2, wherein the media data customization request comprises
information regarding desired media data customization services selected from
the list of available media data customization services.

The system of claim 2, further comprising an authorization manager associated
with the service portal that performs user authentication according to user au-
thentication information received from the remote device.

The system of claim 2, wherein the pipe manager makes the customized media
data available for retrieval through the service portal.

The system of claim 1, wherein the resource allocator comprises a system
manager that manages available computing resources and selects the cus-
tomization resources from the available computing resources, and a provision
manager that provisions the customization resources for the service of the media
data customization request.

The system of claim 1, further comprising a pipe validator associated with the
pipe manager that evaluates whether the selected pipe filter modules are
compatible with the media data.

The system of claim 7, wherein if at least one of the selected pipe filter modules
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is incompatible with the media data, the pipe validator provides information
regarding the at least one of the incompatible pipe filter modules to the pipe
manager.

[9] The system of claim 1, further comprising a monitor that monitors the usage of
the customization resources consumed for the service of the media data cus-
tomization request and generates cost information according to the result of the
monitoring.

[10] The system of claim 9, wherein the cost information is determined based on a
sum of the amount of the media data and the amount of the customized media
data.

[11] A method for customizing media data, comprising:
receiving media data and a media data customization request;
allocating customization resources for a service of the media data customization
request from available computing resources;
retrieving pipe filter modules corresponding to the media data customization
request;
forming a pipe group by combining the pipe filter modules; and
applying the pipe group to the media data using the customization resources to
generate customized media data.

[12] The method of claim 11, further comprising, prior to receiving media data and
media data customization request:
receiving user authentication information from a remote device; and
performing user authentication according to the user authentication information,
wherein the media data and media data customization request is received if the
user authentication information is valid.

[13] The method of claim 11, wherein retrieving pipe filter modules further comprises
evaluating whether the retrieved pipe filter modules are compatible with the
media data.

[14] The method of claim 13, wherein evaluating whether the retrieved pipe filter
modules are compatible with the media data further comprises, if at least one of
the retrieved pipe filter modules is not compatible with the media data, providing
information regarding the at least one of the incompatible pipe filter modules.

[15] The method of claim 11, wherein allocating customization resources comprises
selecting the customization resources from available computing resources and
provisioning the customization resources for the service of the media data cus-
tomization request.

[16] The method of claim 11 further comprising, posterior to applying the pipe group:

generating cost information regarding the service of the media data cus-
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tomization request.

[17] The method of claim 16, wherein the cost information is determined based on a
sum of the amount of the media data and the amount of the customized media
data.
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