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HYBRID OPERATING SYSTEM MEDIA INTEGRATION

BACKGROUND

[0001] Mobile devices, such as portable computers and mobile phones, may
be implemented with a hybrid operating system that includes multiple runtime
environments operating with one operating system kernel. Unlike a virtual machine
that emulates a computing device within another controlling operating system, the
runtime environments of a hybrid operating system can each access and control
device hardware. For example, in a Linux' " hybrid operating system, an Android ™"
application in a first runtime environment and an Ubuntu™ application in a second
runtime environment may both access and control audio hardware with independent
hardware control signals via the Linux Kernel. This may result in an audio conflict,
such as in a mobile phone when audio for an incoming phone call in the Android

environment overlaps or conflicts with audio for a multimedia video file in the

Ubuntu environment.

BRIEF DESCRIPTION OF THE DRAWINGS
[0002] Embodiments of hybrid operating system media integration are
described with reference to the following drawings. The same numbers are used

throughout the drawings to reference like features and components:



WO 2012/092706 PCT/CN2011/070018

FIG. 1 illustrates an example system in which embodiments of hybrid
operating system media integration can be implemented.

FIG. 2 further illustrates components of the example system in
embodiments of hybrid operating system media integration.

FIG. 3 illustrates an example electronic device in which embodiments
of hybrid operating system media integration can be implemented.

FIG. 4 illustrates example method(s) of hybrid operating system media
integration in accordance with one or more embodiments.

FIG. § illustrates various components of an example device that can

implement embodiments of hybrid operating system media integration.

DETAILED DESCRIPTION

[0003] In embodiments of hybrid operating system media integration, an
electronic device can be implemented with a hybrid operating system, such as a
GNU/Linux operating system that includes a Linux Kernel, an Android™ runtime
environment, and a separate GNU/Linux runtime environment. The operating system
kernel communicates and/or transfers data between the runtime environments and the
memory, processors, and media hardware of the device. A media control service in
the Android runtime environment manages and controls the distribution of media
data, such as audio data and/or video data, from applications in the Android runtime
environment to media hardware that renders the media data. The media hardware
may include speakers to render audio and/or a display component (or monitor) to
display video. A data routing service in the GNU/Linux runtime environment routes

additional media data files and hardware control data from the GNU/Linux runtime
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environment to the media control service in the Android runtime environment. The
media control service in the Android runtime environment then manages and controls
the distribution of the additional media data to the media hardware.

[0004] In an example, an Ubuntu MP3 player (e.g., an application in the
GNU/Linux environment) may be playing an audio file at a background audio level.
If the GNU/Linux runtime environment has access to control the audio hardware in an
clectronic device (e.g., a mobile phone) as described above in the Background section,
then an audio controller in the GNU/Linux runtime environment can send control
signals to turn a device speaker on and set the volume to the background audio level
to playback the audio file. When an incoming phone call is received by a call
application (e.g., an application in the Android runtime environment), a user of the
device may initiate turning off the Ubuntu MP3 player to take the phone call.
However, turning off the Ubuntu MP3 player may trigger a control signal to turn the
device speaker off, while the Android call application attempts to initiate turning the
device speaker on and setting a particular volume for an audible phone call ring alert.
The embodiments of hybrid operating system media integration, as described herein,
preempts this type of audio conflict as well as other media hardware conflicts, where
two or more software applications in different runtime environments attempt to
control the media hardware in an electronic device to render or playback media data.

[0005] While features and concepts of hybrid operating system media
integration can be implemented in any number of different devices, systems,
environments, and/or configurations, embodiments of hybrid operating system media
integration are described in the context of the following example devices, systems,

and methods.
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[0006] FIG. 1 illustrates an example system 100 in which embodiments of
hybrid operating system media integration can be implemented. The example
system 100 may be implemented as a variety of mobile or non-mobile environments
in any type of fixed or mobile device. For example, a dual runtime environment may
be implemented as a gaming and computing device, as an electronic book (eBook)
and television media device, as a mobile phone and computing device, or as any other
set of two or more runtime environments. Additionally, the example system can be
implemented as an electronic device with any combination of differing components as
further described with reference to the example electronic device shown in FIG. 5.

[0007] The example system 100 may be generally described with reference to
layers of abstraction, such as in an electronic and/or computing device. The system
includes media hardware 110 that renders and/or captures media data, such as audio
data and/or video data. The media hardware may include an audio speaker that
renders audio when input with audio data, and may include a display component that
displays video when input with video data. The media hardware can include various
audio speakers, such as a private speaker, a hands-free speaker, a wireless earpiece
speaker with a Bluetooth transceiver, a headphone jack, and the like. The media
hardware may also include a microphone for capturing audio signals, a camera for
capturing video or still picture signals, vibration devices for capturing vibrational
signals, haptic feedback devices for generating vibrations when input with haptic data,
visual outputs, and/or any other media receiving and/or rendering device.

[0008] In this example, the system also includes memory 112 and shared

memory 114, each implemented to store or otherwise maintain various data. For
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example, the shared memory 114 stores media data files 116, such as audio data files
and/or video data files. The memory 112 stores media distribution policies 118 that
can be used to manage distribution of the media data files to the media hardware. The
memory and shared memory can be implemented as any type of memory and/or
suitable electronic data storage including memory units removable from the electronic
device, such as a flash memory data storage device (e.g., USB flash drive), a compact
disk (CD), or a digital versatile disk (DVD).

[0009] The example system 100 includes elements of a hybrid operating
system, such as an operating system kernel 120 and a kernel binder 122. The system
also includes a first runtime environment 130 and a second runtime environment 132.
In implementations, a Linux' ™ hybrid operating system may be implemented as a
GNU/Linux operating system that includes a Linux Kernel (e.g., the operating system
kernel), an Android™ runtime environment (e.g., the first runtime environment), and
a GNU/Linux runtime environment (e.g., the second runtime environment). The
operating system kernel 120 communicates and/or transfers data between the runtime
environments and the memory, processors, and media hardware of the example
system. Embodiments of a hybrid operating system are not limited to Linux-based
systems and environments. Other operating systems that may be used to implement
hybrid operating system media integration could include Disk Operating System
(DOS), Microsoft Windows™ operating systems, and Apple Mac OS™ operating
systems. Additionally, alternate implementations can include more than two runtime
environments of a hybrid operating system.

[0010] The first runtime environment 130 includes a media control

service 140 that can be implemented as computer-executable instructions, such as a
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software application, and executed by one or more processors to implement the
various embodiments described herein. In embodiments, the media control service
can be implemented as an Android Audio Flinger service (e.g., in an Android runtime
environment) for audio management and distribution of audio data files to the media
hardware. The second runtime environment 132 includes a data routing service 142
that can also be implemented as computer-executable instructions, such as a software
application, and executed by one or more processors to implement the various
embodiments described herein. In embodiments, the data routing service can be
implemented as an Advanced Linux Sound Architecture (ALSA) service (e.g., in a
GNU/Linux runtime environment).

[0011] The first runtime environment 130 also includes software
applications 150, such as Android applications, and the second runtime
environment 132 also includes software applications 152, such as Ubuntu™
applications. The software applications in their respective runtime environments may
include, but are not limited to, any one or combination of a call/dialer application,
camera (video or still images), audio recorder, MP3 player, WAVE audio file player,
TIFF still images viewer, AVI audio-video player, Flash audio-video player,
QuickTime audio-video player, or MP4 audio-video player. Depending on specific
implementations and functions of the various software applications, the applications
generally retrieve and/or generate media data, as well as retrieve and/or generate
hardware control data that controls the media hardware 110 to render the
corresponding media data, such as audio data and/or video data. The media data that
is retrieved and/or generated by the software applications can be stored or otherwise

maintained in the shared memory 114 as the media data files 116. The hardware
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control data may include data signals to turn the media hardware on and off, set a
volume level or gain, set a brightness level, mix multiple media data files, turn muting
on and off, and any other type of hardware control data signals.

[0012] The media control service 140 in the first runtime environment 130
manages the distribution of media data files from the software applications 150 in the
first runtime environment to the media hardware 110. Media data from the media
data files 116 is routed for input to the media hardware at 190, and the media control
service communicates hardware control signals 192 through the operating system
kernel 120 to initiate and control the media hardware that renders the media data. The
data routing service 142 in the second runtime environment 132 is implemented to
preempt direct distribution of media data files and hardware control data from the
software applications 152 in the second runtime environment to the media hardware
at 194. Note that, although a playback example is shown here, hardware control
signals 192 can also be used to control media hardware 110 to capture media data and
store it in the shared memory 114.

[0013] In embodiments, the data routing service 142 is implemented to route
additional media data files from the second runtime environment 132 to the media
control service 140 in the first runtime environment 130 where the media control
service also manages the distribution of the additional media data files to the media
hardware 110. This prevents a media hardware control conflict and/or a media
rendering conflict if both the first runtime environment 130 and the second runtime
environment 132 were to initiate the same media hardware for media playback, or if

one runtime environment 130 were to turn off the media hardware when the other
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runtime environment 132 is using or initiates use of the media hardware. Not only
can playback conflicts be avoided, but recording conflicts can also be avoided.

[0014] The data routing service 142 in the second runtime environment 132
utilizes the shared memory 114 to store the additional media data files from the
applications 152, and the additional media data files are then accessible to the
operating system (e.g., the operating system kernel 120) from the shared memory.
The data routing service 142 is also implemented to route hardware control data 196
that is associated with the additional media data files from the second runtime
environment to the media control service 140 in the first runtime environment. The
hardware control data is routed via the kernel binder 122 between the second runtime
environment and the first runtime environment. The media control service 140 can
then selectively initiate the hardware control signals 192 from the hardware control
data 196 to manage the distribution of the media data files 116 that are routed from

the second runtime environment by the data routing service.

[0015] FIG. 2 further illustrates components 200 of the example system 100 as
described with reference to FIG. 1. The media control service 140 includes code
libraries 230. As described above, the media control service may be implemented as
an Android Audio Flinger service (e.g., in an Android runtime environment). In an
example implementation of an Android runtime environment, the code libraries 230
include “libmedia” 232, “libcutils” 233, “libbinder” 234, “liblog” 235, and
“libutils” 236. The data routing service 142 can be implemented with one or more of
the code libraries of the media control service at 238. As described above, the data

routing service may be implemented as an Advanced Linux Sound Architecture
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(ALSA) (e.g., in a GNU/Linux runtime environment). The Android Audio Flinger
libraries are ported to the Linux/Ubuntu environment, and a new ALSA PCM plug-in
(pulse code modulation for audio data) and a new ALSA CTL plug-in (media

hardware control) can be built from the Android code libraries.

[0016] FIG. 3 illustrates an example of an electronic device 300 in which
embodiments of hybrid operating system media integration can be implemented. The
clectronic device 300 can be implemented as any type of fixed or mobile device, and
can be implemented with any combination of differing components as further
described with reference to the example electronic device shown in FIG. 5.
Additionally, the electronic device 300 includes multiple runtime environments, such
as described with reference to FIG. 1.

[0017] For example, the electronic device 300 includes media hardware 310
that renders media data, such as audio data and/or video data. The media hardware
may include an audio speaker that renders audio when input with audio data, and may
include a display component that displays video when input with video data. Note
that media hardware 310 may be integrated into the electronic device 300 or may be a
peripheral connected through a port or through a wireless transceiver. The media
hardware in the electronic device can include various audio speakers, such as a private
speaker, a hands-free speaker, a wireless earpiece speaker with a Bluetooth
transceiver, a headphone jack output, and the like. The media hardware may also
include a microphone, a camera, vibration devices, haptic feedback devices, visual

outputs, and/or any other media receiving and/or rendering device.
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[0018] The electronic device 300 also includes memory 312 and shared
memory 314, each implemented to store or otherwise maintain various data. For
example, the shared memory 314 stores media data files 316, such as audio data files
and/or video data files. The memory 312 stores media distribution policies 318 that
can be used to manage distribution of the media data files to the media hardware. The
memory and shared memory can be implemented as any type of memory and/or
suitable electronic data storage as described with reference to FIG. 1.

[0019] The electronic device 300 includes elements of a hybrid operating
system 320, such as an operating system kernel 322 and a kernel binder 324. The
hybrid operating system includes a first runtime environment 330 and a second
runtime environment 332. In implementations, the hybrid operating system may be
implemented as a GNU/Linux operating system that includes a Linux Kernel (e.g., the
operating system kernel), an Android™ runtime environment (e.g., the first runtime
environment), and a GNU/Linux runtime environment (e.g., the second runtime
environment). The operating system kernel 322 communicates and/or transfers data
between the runtime environments and the memory, processors, and media hardware
of the electronic device. As previously mentioned, embodiments of a hybrid
operating system are not limited to Linux-based systems and environments.
Additionally, alternate implementations can include more than two runtime
environments of a hybrid operating system.

[0020] The first runtime environment 330 includes a media control
service 340, and the second runtime environment 332 includes a data routing
service 342. The media control service and the data routing service can each be

implemented as computer-executable instructions, such as software applications, and

10
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executed by one or more processors to implement the various embodiments described
herein. In embodiments, the media control service is implemented as an Android
Audio Flinger service (e.g., in an Android runtime environment) for audio
management and distribution of audio data files to the media hardware. Additionally,
the data routing service is implemented as an Advanced Linux Sound Architecture
(ALSA) service (e.g., in a GNU/Linux runtime environment).

[0021] The runtime environments also include software applications, such as
Android applications 350 in the first runtime environment 330 and Ubuntu
applications 352 in the second runtime environment 332. The software applications
in the respective runtime environments may include any one or combination of the
software applications described with reference to FIG. 1. The media data that is
retrieved and/or generated by the applications can be stored or otherwise maintained
in the shared memory 314 as the media data files 316.

[0022] The media control service 340 in the first runtime environment 330
manages the distribution of media data files from the Android applications 350 to the
media hardware 310. Media data from the media data files 316 is routed for input to
the media hardware, and the media control service communicates hardware control
signals through the operating system kernel 322 to initiate and control the media
hardware that renders the media data. The data routing service 342 in the second
runtime environment 332 is implemented to route additional media data files from the
Ubuntu applications 352 to the media control service 340 in the first runtime
environment 330 where the media control service also manages the distribution of the

additional media data files to the media hardware 310.

11
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[0023] The data routing service 342 in the second runtime environment 332
utilizes the shared memory 314 to store the additional media data files from the
Ubuntu applications 352, and the additional media data files are then accessible to the
operating system (e.g., the operating system kernel 322) from the shared memory.
The data routing service 342 is also implemented to route hardware control data 390
that is associated with the additional media data files from the second runtime
environment to the media control service 340 in the first runtime environment. The
hardware control data is routed via the kernel binder 324 between the second runtime
environment and the first runtime environment. The media control service 340 can
then initiate (or ignore) hardware control signals from the hardware control data 390
to manage the distribution of the media data files 316 that are routed from the second
runtime environment by the data routing service. The media control service 340
checks the distribution policies 318 to determine whether to ignore or pass hardware
control data 390 from the second runtime environment to the media hardware 310.

[0024] As described with reference to FIG. 2, the media control service 340
may be implemented as an Android Audio Flinger service (e.g., in an Android
runtime environment), and includes code libraries that may also be used to implement
the data routing service 342, which may be implemented as an Advanced Linux
Sound Architecture (ALSA) service (e.g., in a GNU/Linux runtime environment).
The Android Audio Flinger libraries are ported to the Linux/Ubuntu environment, and
a new ALSA PCM plug-in (pulse code modulation for audio data) and a new ALSA

CTL plug-in (media hardware control) can be built from the Android code libraries.

12
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[0025] Example method 400 is described with reference to FIG. 4 in
accordance with one or more embodiments of hybrid operating system media
integration.  Generally, any of the services, functions, methods, procedures,
components, and modules described herein can be implemented using software,
firmware, hardware (e.g., fixed logic circuitry), manual processing, or any
combination thercof. A software implementation represents program code that
performs specified tasks when executed by a computer processor. The example
methods may be described in the general context of computer-executable instructions,
which can include software, applications, routines, programs, objects, components,
data structures, procedures, modules, functions, and the like. The program code can
be stored in one or more computer-readable storage media devices, both local and/or
remote to a computer processor. The methods may also be practiced in a distributed
computing environment by multiple computer devices. Further, the features described
herein are platform-independent and can be implemented on a variety of computing
platforms having a variety of processors.

[0026] FIG. 4 illustrates example method(s) 400 of hybrid operating system
media integration. The order in which the method blocks are described are not
intended to be construed as a limitation, and any number or combination of the
described method blocks can be combined in any order to implement a method, or an
alternate method.

[0027] At block 402, a first media data file and first hardware control data for
media hardware is received at a first runtime environment. For example, the first
runtime environment 130 (FIG. 1) receives a media data file and hardware control

data from a software application 150 in the first runtime environment. In a specific

13



WO 2012/092706 PCT/CN2011/070018

example, an Android call application 350 (FIG. 3) of the first runtime
environment 330 receives an incoming call signal that points to a ringer alert audio
file and a specific volume control level.

[0028] At block 404, a second media data file and second hardware control
data for the media hardware is received at a second runtime environment. For
example, the second runtime environment 132 receives a media data file and
hardware control data from a software application 152 in the second runtime
environment. In a specific example, an Ubuntu Internet browser application 352 of
the second runtime environment 332 receives streaming movie video and audio data
with user-selectable audio control settings.

[0029] At block 406, the second media data file is routed from the second
runtime environment to the first runtime environment. For example, the data routing
service 142 in the second runtime environment 132 routes a media data file 116 from
the second runtime environment to the first runtime environment 130 via the shared
memory 114, which is accessible by the operating system kernel 120. In the specific
example, the data routing service 342 in the second runtime environment 332 routes
the video and audio data files based on the Ubuntu Internet browser application 352
instructions.

[0030] At block 408, the second hardware control data is routed from the
second runtime environment to the first runtime environment. For example, the data
routing service 142 in the second runtime environment 132 routes the hardware
control data 196 from the second runtime environment to the first runtime
environment 130 via the kernel binder 122 between the second runtime environment

and the first runtime environment. In the continuing example, the data routing

14
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service 342 sends speaker and volume setting control signals through the kernel
binder 324 from the second runtime environment 332 to the first runtime
environment 330.

[0031] At block 410, the media hardware is managed using the first hardware
control data and/or the second hardware control data in compliance with media
distribution policies. For example, the media control service 140 in the first runtime
environment 130 manages the media hardware 110 using the hardware control
signals 192 (e.g., derived from the first hardware control data and/or the second
hardware control data). In implementations, the media control service 140 manages
the media hardware in compliance with the media distribution policies 118 by
selecting the first hardware control data and suppressing the second hardware control
data, by selecting the second hardware control data and suppressing the first hardware
control data, or by combining the first hardware control data and the second hardware
control data. In the continuing example described with reference to the electronic
device 300 shown in FIG. 3, the distribution policies 318 prioritize incoming call
alerts over all other audio data. Then, the media control service 340 would select the
first hardware control data from the Android call application 350 for the incoming call
to turn on a particular audio speaker at a particular volume; suppress the second
hardware control data from the Ubuntu Internet browser application 352 for the
streaming movie audio; and couple the ringer alert audio data file to the media
hardware 310.

[0032] The media distribution policies 118 can be quite complex and may
prioritize audio data and loudspeaker hardware control data from particular software

applications or specific runtime environments over other audio data and loudspeaker
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hardware control data. The prioritization of audio information may be completely
different from the prioritization of video information. For example, the video data
and display hardware control data may continue to be sent from the Ubuntu Internet
browser application 352 in the second runtime environment 332 while the audio data
and loudspeaker hardware control data from the second runtime environment 332 is

suppressed.

[0033] FIG. 5 illustrates various components of an example electronic
device 500 that can be implemented as any device described with reference to any of
the previous FIGs. 1-4. The electronic device may be implemented as any one or
combination of a fixed or mobile device, in any form of a consumer, computer,
portable, user, communication, phone, navigation, gaming, media playback, and/or
electronic device.

[0034] The electronic device 500 includes communication transceivers 502
that enable wired and/or wireless communication of device data 504, such as received
data, data that is being received, data scheduled for broadcast, data packets of the
data, etc. Example transceivers include wireless personal areca network (WPAN)
radios compliant with various IEEE 802.15 (sometimes referred to as Bluetooth™)
standards, wireless local area network (WLAN) radios compliant with any of the
various TEEE 802.11 (sometimes referred to as WiFi' ) standards, wireless wide area
network (WWAN) radios for cellular telephony, wireless metropolitan area network
(WMAN) radios compliant with various IEEE 802.15 (sometimes referred to as

WiIiMAX™) standards, and wired local area network (LAN) Ethernet transceivers.
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[0035] The electronic device 500 may also include one or more data input
ports 506 via which any type of user data, media content, and/or inputs can be
received, such as user-selectable inputs, messages, music, television content, recorded
video content, and any other type of audio, video, and/or image data received from
any content and/or data source. The data input ports may include USB ports, coaxial
cable ports, and other serial or parallel connectors (including internal connectors) for
flash memory, DVDs, CDs, and the like. These data input ports may be used to
couple the electronic device 500 to components, peripherals, or accessories such as
microphones or cameras.

[0036] The electronic device 500 includes one or more processors 508
(e.g., any of microprocessors, controllers, and the like), which process computer-
executable instructions to control operation of the device. Alternatively or in addition,
the electronic device can be implemented with any one or combination of software,
hardware, firmware, or fixed logic circuitry that is implemented in connection with
processing and control circuits, which are generally identified at 510. Although not
shown, the electronic device can include a system bus or data transfer system that
couples the various components within the device. A system bus can include any one
or combination of different bus structures, such as a memory bus or memory
controller, a peripheral bus, a universal serial bus, and/or a processor or local bus that
utilizes any of a variety of bus architectures.

[0037] The electronic device 500 also includes one or more memory
devices 512 that enable data storage, examples of which include random access
memory (RAM), non-volatile memory (e.g., read-only memory (ROM), flash

memory, EPROM, EEPROM, etc.), and a disk storage device. A disk storage device
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may be implemented as any type of magnetic or optical storage device, such as a hard
disk drive, a recordable and/or rewriteable disc, any type of a digital versatile disc
(DVD), and the like. The electronic device may also include a mass storage media
device.

[0038] A memory device 512 provides data storage mechanisms to store the
device data 504, other types of information and/or data, and various device
applications 514 (e.g., software applications). For example, an operating system 516
can be maintained as software instructions within a memory device and executed on
processors 508. The device applications may also include a device manager, such as
any form of a control application, software application, signal-processing and control
module, code that is native to a particular device, a hardware abstraction layer for a
particular device, and so on. In embodiments of hybrid operating system media
integration, the operating system 516 can establish one or more runtime
environments 518 as described herein. For example, a first runtime environment
includes a media control service 520, and a second runtime environment includes a
data routing service 522.

[0039] The electronic device 500 also includes an audio and/or video
processing system 524 that generates audio data for an audio system 526 and/or
generates display data for a display system 528. The audio system and/or the display
system may include any devices that process, display, and/or otherwise render audio,
video, display, and/or image data. Display data and audio signals can be
communicated to an audio component and/or to a display component via an RF (radio
frequency) link, S-video link, HDMI (high-definition multimedia interface),

composite video link, component video link, DVI (digital video interface), analog
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audio connection, or other similar communication link, such as media data port 530.
In implementations, the audio system and/or the display system are external
components to the electronic device. Alternatively, the audio system and/or the
display system are integrated components of the example electronic device, such as an
integrated touch-screen.

[0040] Although embodiments of hybrid operating system media integration
have been described in language specific to features and/or methods, the subject of the
appended claims is not necessarily limited to the specific features or methods
described. Rather, the specific features and methods are disclosed as example

implementations of hybrid operating system media integration.
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CLAIMS

1. A media system, comprising:

media hardware configured to render media data;

a media control service in a first runtime environment, the media control
service configured to manage distribution of a media data file from the first runtime
environment to the media hardware; and

a data routing service in a second runtime environment, the data routing
service configured to route an additional media data file from the second runtime
environment to the media control service in the first runtime environment, the media
control service further configured to manage distribution of the additional media data

file to the media hardware.

2, The media system as recited in claim 1, further comprising:
an operating system configured for establishing the first runtime environment

and the second runtime environment.

3.  The media system as recited in claim 2, further comprising:

a shared memory configured to store the media data file from the first runtime
environment and the additional media data file from the second runtime environment,
where the media data file and the additional media data file are accessible to the

operating system from the shared memory.
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4. The media system as recited in claim 1, wherein the data routing service
is further configured to route hardware control data that is associated with the
additional media data file from the second runtime environment to the media control

service in the first runtime environment.

5.  The media system as recited in claim 4, further comprising:
a kernel binder configured for transferring the hardware control data from the

second runtime environment to the first runtime environment.

6. The media system as recited in claim 1, wherein the media hardware

includes an audio speaker.

7. The media system as recited in claim 1, wherein the media hardware

includes at least one of a microphone, a display component, or a camera.

8. The media system as recited in claim 1, wherein the media control
service complies with media distribution policies to manage rendering of the media

data file and the additional media data file.

9. The media system as recited in claim 1, wherein the media control

service includes code libraries, and wherein the data routing service includes one or

more of the code libraries of the media control service.
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10.  An electronic device, comprising:

a first runtime environment configured for execution with an operating system
kernel;

a media control service in the first runtime environment, the media control
service configured to manage distribution of a media data file with at least audio data
or video data from the first runtime environment;

a second runtime environment configured for execution with the operating
system kernel; and

a data routing service in the second runtime environment, the data routing
service configured to route an additional media data file to the media control service

in the first runtime environment.

11. The electronic device as recited in claim 10, further comprising:
a shared memory configured to store the additional media data file from the
second runtime environment, and wherein the additional media data file is routed to

the media control service via the shared memory.

12.  The electronic device as recited in claim 10, wherein the data routing
service is further configured to route hardware control data that is associated with the
additional media data file from the second runtime environment to the media control

service in the first runtime environment.
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13. The electronic device as recited in claim 12, wherein the hardware
control data is routed from the second runtime environment to the first runtime

environment via a kernel binder.

14. The electronic device as recited in claim 12, wherein the media control
service is further configured to comply with media distribution policies to suppress

the hardware control data that is associated with the additional media data file.

15. The electronic device as recited in claim 10, further comprising:
an operating system configured for establishing the first runtime environment

and the second runtime environment.

16. The electronic device as recited in claim 10, wherein the media control

service includes code libraries, and wherein the data routing service includes one or

more of the code libraries of the media control service.
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17. A method, comprising:

receiving a first media data file and first hardware control data for media
hardware at a first runtime environment;

receiving a second media data file and second hardware control data for the
media hardware at a second runtime environment;

routing the second media data file from the second runtime environment to the
first runtime environment;

routing the second hardware control data from the second runtime
environment to the first runtime environment; and

managing the media hardware at the first runtime environment using the first

hardware control data or the second hardware control data.

18. The method as recited in claim 17, wherein managing the media
hardware includes complying with media distribution policies to perform at least one
of:

selecting the first hardware control data and suppressing the second hardware
control data;

selecting the second hardware control data and suppressing the first hardware
control data; or

combining the first hardware control data and the second hardware control

data.
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19. The method as recited in claim 17, wherein the second media data file
is routed via a shared memory from the second runtime environment to the first

runtime environment.

20. The method as recited in claim 17, wherein the second hardware

control data is routed via a kernel binder from the second runtime environment to the

first runtime environment.
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