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(57) Abstract: Technologies for streaming device role reversal include a source computing device and a destination computing
device coupled via a communication channel. The source computing device and destination computing device are each configured to
support role reversal. In other words, the source computing device and the destination computing device are each capable of switch -
ing between receiving and transmitting digital media content over the established communication channel. The source computing
device is configured to initiate the role reversal, pause transmit functionality of the source computing device, and enable receive
functionality of the source computing device. The destination computing device is configured to receive a role reversal indication
from the source computing device, locally process the content, transmit a content stream to the source computing device, and display
the content stream on an output device of the source computing device. Other embodiments are described and claimed herein.
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TECHNOLOGIES FOR STREAMING DEVICE ROLE REVERSAL
CROSS-REFERENCE TO RELATED APPLICATION

[0001] The present application claims priority to U.S. Utility Patent Application
Serial No. 14/998,311, entitled “TECHNOLOGIES FOR STREAMING DEVICE ROLE
REVERSAL,” which was filed on December 26, 2015.

BACKGROUND

[0002] Traditionally, playback of digital media content (e.g., movies, music, pictures,
games, etc.) has been constrained to the computing device (e.g., desktop computer,
smartphone, tablet, wearable, gaming system, television, etc.) on which the digital media
content was stored. However, with the advent of cloud computing related technologies and
increased capabilities of computing devices, services such as digital media content
transmission services (i.e., streaming, casting, mirroring, etc.) have spurred along the
generation, sharing, and consumption of digital media content as consumer devices capable
of interacting with such content have become ubiquitous. The desire to share digital media
content between consumer interfacing computing devices, especially in a home environment,
is increasing in tandem with the increased exposure of consumers to the digital media content
and providers of such digital media content.

[0003] The introduction of stream-enabled computing devices has enabled digital
media content to be streamed, casted, or mirrored from one computing device (e.g., a
smartphone, a laptop, etc.) to another compatible computing device (e.g., a smart television, a
speaker, etc.) directly, or indirectly, such as via a compatible hub, dongle, etc., connected to
the other computing device. In other words, digital media content stored on one computing
device can be transmitted to a receiving computing device and received/rendered at the
receiving computing device. Present solutions allow manufacturer agnostic wireless
streaming of the digital media content using various wireless communication technologies
employed by computing devices supporting Wi-Fi®, Digital Living Network Alliance
(DLNA), Bluetooth®, etc., via one-way transmission/reception. In other words, present
solutions allow for one computing device to be setup as the local processor/transmitter of the

content stream, while the other computing device is setup as a receiver device.
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BRIEF DESCRIPTION OF THE DRAWINGS

[0004] The concepts described herein are illustrated by way of example and not by
way of limitation in the accompanying figures. For simplicity and clarity of illustration,
elements illustrated in the figures are not necessarily drawn to scale. Where considered
appropriate, reference labels have been repeated among the figures to indicate corresponding
or analogous elements.

[0005] FIG. 1 is a simplified block diagram of at least one embodiment of a system
for streaming device role reversal;

[0006] FIG. 2 is a simplified block diagram of at least one embodiment of an
environment of the source computing device of the system of FIG. 1;

[0007] FIG. 3 is a simplified block diagram of at least one embodiment of an
environment of the destination computing device of the system of FIG. 1;

[0008] FIGS. 4 and 5 is a simplified flow diagram of at least one embodiment for
streaming device role reversal that may be executed by the source computing device of FIGS.
1 and 2; and

[0009] FIGS. 6 and 7 is a simplified flow diagram of at least one embodiment for the
streaming device role reversal that may be executed by the destination computing device of

FIGS. 1 and 3.

DETAILED DESCRIPTION OF THE DRAWINGS

[0010] While the concepts of the present disclosure are susceptible to various
modifications and alternative forms, specific embodiments thereof have been shown by way
of example in the drawings and will be described herein in detail. It should be understood,
however, that there is no intent to limit the concepts of the present disclosure to the particular
forms disclosed, but on the contrary, the intention is to cover all modifications, equivalents,
and alternatives consistent with the present disclosure and the appended claims.

PR3

[0011] References in the specification to “one embodiment,” “an embodiment,” “an
illustrative embodiment,” etc., indicate that the embodiment described may include a
particular feature, structure, or characteristic, but every embodiment may or may not
necessarily include that particular feature, structure, or characteristic. Moreover, such
phrases are not necessarily referring to the same embodiment. Further, when a particular
feature, structure, or characteristic is described in connection with an embodiment, it is

submitted that it is within the knowledge of one skilled in the art to affect such feature,

structure, or characteristic in connection with other embodiments whether or not explicitly
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described. Additionally, it should be appreciated that items included in a list in the form of
“at least one of A, B, and C” can mean (A); (B); (C); (A and B); (A and C); (B and C); or (A,
B, and C). Similarly, items listed in the form of “at least one of A, B, or C” can mean (A);
(B); (O); (A and B); (A and C); (B and C); or (A, B, and C).

[0012] The disclosed embodiments may be implemented, in some cases, in hardware,
firmware, software, or any combination thereof. The disclosed embodiments may also be
implemented as instructions carried by or stored on one or more transitory or non-transitory
machine-readable (e.g., computer-readable) storage media, which may be read and executed
by one or more processors. A machine-readable storage medium may be embodied as any
storage device, mechanism, or other physical structure for storing or transmitting information
in a form readable by a machine (e.g., a volatile or non-volatile memory, a media disc, or
other media device).

[0013] In the drawings, some structural or method features may be shown in specific
arrangements and/or orderings. However, it should be appreciated that such specific
arrangements and/or orderings may not be required. Rather, in some embodiments, such
features may be arranged in a different manner and/or order than shown in the illustrative
figures. Additionally, the inclusion of a structural or method feature in a particular figure is
not meant to imply that such feature is required in all embodiments and, in some
embodiments, may not be included or may be combined with other features.

[0014] Referring now to FIG. 1, in an illustrative embodiment, a system 100 for
streaming device role reversal includes a source computing device 102 communicatively
coupled to a destination computing device 106 via a communication channel 104. In use, the
source computing device 102 transmits (e.g., casts, streams, mirrors, etc.) digital media
content (e.g., video, audio, text, etc.) to the destination computing device 106 via the
communication channel 104, which may be established over a wired or wireless connection.
Prior to transmitting the digital content, and subsequent to establishing the communication
channel 104 (e.g., a TCP connection via the network layer, or layer 3, of the Open Systems
Interconnection (OSI) model using a negotiated IP address), the source computing device
102 and the destination computing device 106 perform a role reversal capability negotiation
to determine whether role reversal is supported by the source computing device 102 and the
destination computing device 106.

[0015] Unlike present technologies, in which the source computing device 102 is
configured to locally process and transmit digital media content for display on the destination

computing device 106, and the destination computing device 106 is configured to receive and
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display the received digital media content, in the present disclosure, the roles (i.e., transmitter
or receiver) may be reversed seamlessly. In other words, if both the source computing device
102 and the destination computing device 106 support role reversal, each is capable of being
switched between receiving and transmitting digital media content over the established
communication channel 104.

[0016] For example, the source computing device 102 may be prompted by a user of
the source computing device 102 to stream content locally and cast the streamed content to
the destination computing device 106. In use, the source computing device 102 determines
whether processing (e.g., downloading, decoding, rendering, display, etc.) of the content
stream can be offloaded. In other words, the source computing device 102 determines
whether the content stream is local content or off-device content that is to be streamed, such
as a video that may be accessed through the Internet via a uniform resource identifier (URI),
such as a uniform resource locator (URL), accessible to the destination computing device
106. If so, the source computing device 102 can then determine which of the source
computing device 102 and the destination computing device 106 are better suited (e.g., based
on capabilities, settings, etc.) to process the content locally.

[0017] Upon determining the source computing device 102 is best suited, the content
is streamed to and processed by the source computing device 102 and casted to the
destination computing device 106 as initially configured. However, upon a determination
that the destination computing device 106 is best suited, each of the source computing device
102 and the destination computing device 106 reconfigure their functionality to reverse roles.
In other words, the source computing device 102 becomes the receiver and the destination
computing device 106 becomes the processor and transmitter of the content stream.

[0018] The source computing device 102 may be embodied as any type of computing
device that is capable of performing the functions described herein, such as, without
limitation, a portable computing device (e.g., smartphone, tablet, laptop, notebook, wearable,
etc.) that includes mobile hardware (e.g., processor, memory, storage, wireless
communication circuitry, etc.) and software (e.g., an operating system) to support a mobile
architecture and portability, a computer, a smart appliance, a smart television, a processor-
based system, a multiprocessor system, and/or any other computing/communication device.
[0019] As shown in FIG. 1, the illustrative source computing device 102 includes a
processor 110, an input/output (I/O) subsystem 112, a memory 114, a data storage device
116, communication circuitry 118, and one or more peripheral devices 120. Of course, in

other embodiments, the source computing device 102 may include other or additional
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components, such as those commonly found in a computing device. Further, in some
embodiments, one or more of the illustrative components may be omitted from the source
computing device 102. Additionally, in some embodiments, one or more of the illustrative
components may be incorporated in, or otherwise form a portion of, another component. For
example, the memory 114, or portions thereof, may be incorporated in the processor 110 in
some embodiments.

[0020] The processor 110 may be embodied as any type of processor capable of
performing the functions described herein. For example, the processor 110 may be embodied
as a single or multi-core processor(s), digital signal processor, microcontroller, or other
processor or processing/controlling circuit. The memory 114 may be embodied as any type
of volatile or non-volatile memory or data storage capable of performing the functions
described herein. In operation, the memory 114 may store various data and software used
during operation of the source computing device 102, such as operating systems,
applications, programs, libraries, and drivers.

[0021] The memory 114 is communicatively coupled to the processor 110 via the I/O
subsystem 112, which may be embodied as circuitry and/or components to facilitate
input/output operations with the processor 110, the memory 114, and other components of
the source computing device 102. For example, the I/O subsystem 112 may be embodied as,
or otherwise include, memory controller hubs, input/output control hubs, firmware devices,
communication links (i.e., point-to-point links, bus links, wires, cables, light guides, printed
circuit board traces, etc.) and/or other components and subsystems to facilitate the
input/output operations. In some embodiments, the I/O subsystem 112 may form a portion of
a system-on-a-chip (SoC) and be incorporated, along with the processor 110, the memory
114, and/or other components of the source computing device 102, on a single integrated
circuit chip.

[0022] The data storage device 116 may be embodied as any type of device or
devices configured for short-term or long-term storage of data, such as memory devices and
circuits, memory cards, hard disk drives, solid-state drives, or other data storage devices, for
example. It should be appreciated that the data storage device 116 and/or the memory 114
(e.g., the computer-readable storage media) may store various types of data capable of being
executed by a processor (e.g., the processor 110) of the source computing device 102,
including operating systems, applications, programs, libraries, drivers, instructions, etc.
[0023] The communication circuitry 118 may be embodied as any communication

circuit, device, or collection thereof, capable of enabling communications between the source
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computing device 102 and other computing devices (e.g., the destination computing device
106) over a wired or wireless communication channel (e.g., the communication channel 104).
For example, the communication circuitry 118 may include a network interface controller
(NIC) and/or other devices capable of performing networking-related operations which are
not shown for clarity of the description.

[0024] The communication circuitry 118 may be configured to use any one or more
wired or wireless communication technologies and associated protocols (e.g., Ethernet, Wi-
Fi®, Bluetooth®, Bluetooth® Low Energy (BLE), near-field communication (NFC),
Worldwide Interoperability for Microwave Access (WiMAX), Digital Living Network
Alliance (DLNA), etc.) to affect such communication. The communication circuitry 118
may be additionally configured to use any one or more wireless and/or wired communication
technologies and associated protocols to effect communication with other computing devices,
such as over a network, for example.

[0025] The peripheral devices 120 may include any number of input/output devices,
interface devices, and/or other peripheral devices. For example, in some embodiments, the
peripheral devices 120 may include a display, a touch screen, graphics circuitry, a keyboard,
a mouse, a microphone, a speaker, and/or other input/output devices, interface devices,
and/or peripheral devices. The particular devices included in the peripheral devices 120 may
depend on, for example, the type and/or intended use of the source computing device 102.
The peripheral devices 120 may additionally or alternatively include one or more ports, such
as a USB port, for example, for connecting external peripheral devices to the source
computing device 102.

[0026] Similar to the source computing device 102, the destination computing device
106 may be embodied as any type of computation or computing device capable of
performing the functions described herein, including, without limitation, a computer, a
portable computing device (e.g., smartphone, tablet, laptop, notebook, wearable, etc.), a
smart television, a smart appliance, a projector, a cast hub, a cast dongle, a processor-based
system, and/or a multiprocessor system. As shown in FIG. 1, the illustrative destination
computing device 106, similar to the source computing device 102, includes a processor 130,
an I/O subsystem 132, a memory 134, a data storage device 136, communication circuitry
138, and one or more peripheral devices 140. As such, further descriptions of the like
components are not repeated herein with the understanding that the description of the
corresponding components provided above in regard to the source computing device 102

applies equally to the corresponding components of the destination computing device 106.
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[0027] Referring now to FIG. 2, in an illustrative embodiment, the source computing
device 102 establishes an environment 200 during operation. The illustrative environment
200 includes a communication management module 210, a capability negotiation module
220, a streaming content management module 230, and a role reversal management module
240. The various modules of the environment 200 may be embodied as hardware, firmware,
software, or a combination thereof. As such, in some embodiments, one or more of the
modules of the environment 200 may be embodied as circuitry or collection of electrical
devices (e.g., a communication management circuit 210, a capability negotiation circuit 220,
a streaming content management circuit 230, a role reversal management circuit 240, etc.).
[0028] It should be appreciated that, in such embodiments, one or more of the
communication management circuit 210, the capability negotiation circuit 220, the streaming
content management circuit 230, and the role reversal management circuit 240 may form a
portion of one or more of the processor 110, the I/O subsystem 112, and/or other components
of the source computing device 102. Additionally, in some embodiments, one or more of the
illustrative modules may form a portion of another module and/or one or more of the
illustrative modules may be independent of one another. Further, in some embodiments, one
or more of the modules of the environment 200 may be embodied as virtualized hardware
components or emulated architecture, which may be established and maintained by the
processor 110 or other components of the source computing device 102.

[0029] In the illustrative environment 200, the source computing device 102 includes
role reversal data 202 and streaming content data 204, each of which may be stored in the
memory 114 and/or the data storage device 116 of the source computing device 102.
Further, each of the role reversal data 202 and the streaming content data 204 may be
accessed by the various modules and/or sub-modules of the source computing device 102. It
should be appreciated that the source computing device 102 may include additional and/or
alternative components, sub-components, modules, sub-modules, and/or devices commonly
found in a computing device, which are not illustrated in FIG. 2 for clarity of the description.
[0030] The communication management module 210, which may be embodied as
hardware, firmware, software, virtualized hardware, emulated architecture, and/or a
combination thereof as discussed above, is configured to facilitate inbound and outbound
wired and/or wireless network communications (e.g., network traffic, network packets,
network flows, etc.) to and from the source computing device 102. To do so, the
communication management module 210 is configured to receive and process network

packets from other computing devices (e.g., the destination computing device 106 and/or
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other computing device(s) communicatively coupled to the source computing device 102).
Additionally, the communication management module 210 is configured to prepare and
transmit network packets to another computing device (e.g., the destination computing device
106 and/or other computing device(s) communicatively coupled to the source computing
device 102). The communication management module 210 is further configured to establish
a communication channel (e.g., the communication channel 104 of FIG. 1) at the network
layer (i.e., the IP layer) with other computing devices that the source computing device 102 is
communicatively coupled with. Accordingly, in some embodiments, at least a portion of the
functionality of the communication management module 210 may be performed by the
communication circuitry 118 of the source computing device 102, or more specifically by a
network interface controller (NIC) (not shown) of the communication circuitry 118.

[0031] The capability negotiation module 220, which may be embodied as hardware,
firmware, software, virtualized hardware, emulated architecture, and/or a combination
thereof as discussed above, is configured to manage capability negotiations between the
source computing device 102 and the destination computing device 106. To do so, the
capability negotiation module 220 is configured to generate request messages for
transmission that indicate supported capabilities, such as supported video codecs, supported
resolutions, network port numbers, etc., as well as component capability information, such as
processor specifications (e.g., number of processor cores, clock speed, cache size,
hyperthreading support, etc.), memory specifications (e.g., total memory size, available
memory size, etc.), battery life, and the like. The capability negotiation module 220 is
further configured to receive response messages that indicate like or similar capabilities of
the computing device to which the request messages were sent.

[0032] The illustrative capability negotiation module 220 includes a role reversal
capability negotiation module 222 that is configured to negotiate, or exchange, role reversal
capabilities. To do so, the role reversal capability negotiation module 222 is configured
provide a message (e.g., a real-time streaming protocol (RTSP) message) that includes a role
reversal capability indication usable to identify whether the source computing device 102
supports role reversal. For example, in some embodiments, the role reversal capability
indication may be a Boolean value, in which a supported value, or value of “1”, may be used
to indicate that role reversal is supported, while a not supported value, or value of “0”, may
be used to indicate that role reversal is not supported. In some embodiments, the role
reversal capability indication, as well as any supported capabilities relevant to the role

reversal process may be stored in the role reversal data 202.
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[0033] The streaming content management module 230, which may be embodied as
hardware, firmware, software, virtualized hardware, emulated architecture, and/or a
combination thereof as discussed above, is configured to transmit (e.g., cast, stream, mirror,
etc.) and/or receive digital media content, as well as to determine whether to transmit (e.g.,
cast, stream, mirror, etc.) or receive digital media content. To do so, the illustrative
streaming content management module 230 includes an offload determination module 232, a
content stream transmission module 234, and a content stream reception module 236. In
some embodiments, the digital media content to be transmitted or received may be stored in
the streaming content data 204.

[0034] It should be appreciated that each of the offload determination module 232,
the content stream transmission module 234, and the content stream reception module 236 of
the streaming content management module 230 may be separately embodied as hardware,
firmware, software, virtualized hardware, emulated architecture, and/or a combination
thereof. For example, the offload determination module 232 may be embodied as a hardware
component, while the content stream transmission module 234 and/or the content stream
reception module 236 is embodied as a virtualized hardware component or as some other
combination of hardware, firmware, software, virtualized hardware, emulated architecture,
and/or a combination thereof.

[0035] The offload determination module 232 is configured to determine whether the
digital media content to be transmitted is capable of being offloaded to the destination
computing device 106. For example, the offload determination module 232 is configured to
determine whether the content is local to the source computing device 102 or remote and
accessible via a URI. The offload determination module 232 is configured to determine
whether to offload the processing of the content to the destination computing device 106 (i.e.,
whether the processing should be offloaded). To do so, the offload determination module
232 may be configured to determine whether the destination computing device 106 is capable
of accessing the remote content (e.g., whether the destination computing device 106 has
Internet access), which of the source computing device 102 and the destination computing
device 106 has more optimal capabilities to process the particular type of content, such as
may be based on the processor specs, memory specs, power source, etc.

[0036] The content stream transmission module 234 is configured to locally process
and transmit the content to the destination computing device 106. The content stream
reception module 236 is configured to receive the content stream from the destination

computing device 106. Each of the content stream transmission module 234 and content
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stream reception module 236 are configured to display (i.e., decode, render, and output) the
content stream, whether locally processed (i.e., by the content stream transmission module
234) or received from the destination computing device 106 (i.e., by the content stream
reception module 236).

[0037] The role reversal management module 240, which may be embodied as
hardware, firmware, software, virtualized hardware, emulated architecture, and/or a
combination thereof as discussed above, is configured to manage the role reversal process.
To do so, the illustrative role reversal management module 240 includes a transmit
functionality management module 242 and a receive functionality management module 244.
The transmit functionality management module 242 is configured to enable or disable the
transmit functionality of the source computing device 102, depending on the role of the
source computing device 102. Similarly, the receive functionality management module 244
is configured to enable or disable the receive functionality of the source computing device
102, depending on the role of the source computing device 102. It should be appreciated that
the role reversal management module 240 is configured to execute the role reversal over the
same communication channel, such that the content transmission/reception is substantially
uninterrupted.

[0038] Referring now to FIG. 3, in an illustrative embodiment, the destination
computing device 106 establishes an environment 300 during operation. Similar to the
illustrative environment 200 of the source computing device 102 of FIG. 2, the illustrative
environment 300 includes a communication management module 310, a capability
negotiation module 320, a streaming content management module 330, and a role reversal
management module 340. As such, further descriptions of the like modules are not repeated
herein with the understanding that the description of the corresponding components provided
above in regard to the illustrative environment 200 of the source computing device 102 of
FIG. 2 applies equally to the corresponding components of the illustrative environment 300
of the destination computing device 106 of FIG. 3.

[0039] It should be appreciated that, similar to the various modules of the illustrative
environment 200 of FIG. 2, the various modules of the environment 300 may be embodied as
hardware, firmware, software, or a combination thereof. As such, in some embodiments, one
or more of the modules of the environment 300 may be embodied as circuitry or collection of
electrical devices (e.g., a communication management circuit 310, a capability negotiation
circuit 320, a streaming content management circuit 330, and a role reversal management

circuit 340, etc.). It should be appreciated that, in such embodiments, one or more of the
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communication management circuit 310, the capability negotiation circuit 320, the streaming
content management circuit 330, and the role reversal management circuit 340 may form a
portion of one or more of the processor 130, the I/O subsystem 132, and/or other components
of the destination computing device 106. Additionally, in some embodiments, one or more
of the illustrative modules may form a portion of another module and/or one or more of the
illustrative modules may be independent of one another. Further, in some embodiments, one
or more of the modules of the environment 300 may be embodied as virtualized hardware
components or emulated architecture, which may be established and maintained by the
processor 130 or other components of the destination computing device 106.

[0040] It should be appreciated that, when the destination computing device 106 is
configured as a transmitter (i.e., the roles have been reversed), the offload determination
module 332 of the streaming content management module 330 may be additionally
configured to determine whether processing of the content should continue to be offloaded
(i.e., whether the roles should remain reversed), such as may be determined based on updated
characteristics of the source computing device 102 and/or the destination computing device
106, or whether the content to be processed at the destination computing device 106 no
longer requires being processed (e.g., a video being processed has ended), etc. Additionally,
the streaming content management module 330 is further configured to exit the role reversal
(i.e., resume initial receiver functionality) upon a determination by the offload determination
module 332 that processing of the content should no longer be performed at the destination
computing device 106 (i.e., should no longer be offloaded ).

[0041] In some embodiments, one or more of the modules of the environment 300
may be embodied as circuitry or a collection of electrical devices (e.g., communication
management circuitry 310, capability negotiation circuitry 320, streaming content
management circuitry 330, role reversal management module 340, etc.). In the illustrative
environment 300, the destination computing device 106 includes role reversal data 302 and
streaming content data 304, each of which may be stored in the memory 134 and/or the data
storage device 136 of the destination computing device 106. Further, each of the role
reversal data 302 and the streaming content data 304 may be accessed by the various
modules and/or sub-modules of the destination computing device 106. It should be
appreciated that the destination computing device 106 may include additional and/or
alternative components, sub-components, modules, sub-modules, and/or devices commonly

found in a computing device, which are not illustrated in FIG. 3 for clarity of the description.
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[0042] Referring now to FIGS. 4 and 5, in use, the source computing device 102 may
execute a method 400 for streaming device role reversal. It should be appreciated that at
least a portion of method 400 may be embodied as various instructions stored on a computer-
readable media, which may be executed by the processor 110, the communication circuitry
118, and/or other components of the source computing device 102 to cause the source
computing device 102 to perform the method 400. The computer-readable media may be
embodied as any type of media capable of being read by the source computing device 102
including, but not limited to, the memory 114, the data storage device 116, a local memory of
a NIC (not shown) of the communication circuitry 118, other memory or data storage devices
of the source computing device 102, portable media readable by a peripheral device of the
source computing device 102, and/or other media.

[0043] The method 400 begins in block 402, in which the source computing device
102 determines whether a communication channel (e.g., the communication channel 104 of
FIG. 1) has been established between the source computing device 102 and the destination
computing device 106. If so, the method 400 advances to block 404, wherein the source
computing device 102 performs a role reversal capability exchange. As described
previously, the role reversal capability exchange may include transmitting a request message
that includes a role reversal capability indication usable by the receiving computing device
(e.g., the destination computing device 106) to determine role reversal capabilities of the
source computing device 102, such as whether role reversal is supported by the source
computing device 102. As also described previously, the capability exchange may
additionally include receiving a response message {rom the receiving computing device (e.g.,
the destination computing device 106) with a role reversal capability indication usable by the
source computing device 102 to determine role reversal capabilities of the receiving
computing device (e.g., the destination computing device 106), such as whether role reversal
is supported by the receiving computing device (e.g., the destination computing device 106).
[0044] Upon completion of the role reversal capability exchange, the method 400
advances to block 406, in which the source computing device 102 determines whether
content is to be transmitted (i.e., streamed, casted, mirrored) to the destination computing
device 106, such as may be prompted by an application in response to a user input at the
source computing device 102, for example. If the source computing device 102 determines
content is to be streamed, the method 400 advances to block 408, in which the source
computing device 102 determines whether the content can be offloaded. To do so, the source

computing device 102 determines whether the destination computing device 106 supports
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processing of the offloaded content (i.e., the destination computing device 106 supports role
reversal) and whether the content can be accessed by the destination computing device 106
(e.g., has an Internet connection by which to retrieve the remotely located content).

[0045] If the source computing device 102 determines the content cannot be
offloaded in block 408, the method 400 branches to block 410, in which the source
computing device 102 processes the content stream locally. In some embodiments, in block
412, the source computing device 102 may display the content stream local (i.e., in addition
to streaming the content). In block 414, the source computing device 102 streams the content
to the destination computing device 106 for display at the destination computing device 106.
[0046] If the source computing device 102 determines the content can be offloaded in
block 408, the method 400 branches to block 416, in which the source computing device 102
determines whether to offload the offloadable content. As described previously, the source
computing device 102 may be configured to compare component specifications, settings,
supported features, power availability, etc., of the source computing device 102 and the
destination computing device 106 to determine whether processing of the offloadable content
should be performed by the source computing device 102 or the destination computing
device 106.

[0047] If the source computing device 102 determines not to offload the content in
block 416, the method 400 branches to block 410, in which the source computing device 102
process the content stream locally, as described above. Otherwise, if the source computing
device 102 determines to offload the content in block 416, the method 400 branches to block
418, in which the source computing device 102 transmits an offload trigger to the destination
computing device 106. The offload trigger may be a message (e.g., an RTSP message) that
includes a role reversal indicator that indicates to the receiving device (e.g., the destination
computing device 106) whether role reversal is active or not. In other words, the offload
trigger is usable by the destination computing device 106 to determine whether the
destination computing device 106 should be enable receiver functionality (i.e., roles not
reversed) or transmitter functionality (i.e., roles reversed). In some embodiments, in block
420 the source computing device 102 transmits additional data which may include any data
usable by the destination computing device 106 to run/launch the content, such as a URI, an
identifier/name an application on the destination computing device 106 to launch the URI, a
file name corresponding to a file that includes the content which is stored local to the

destination computing device 106, etc.
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[0048] In block 422, the source computing device 102 determines whether a role
reversal acknowledgment was received. If so, the method 400 advances to block 424 in FIG.
5, in which the source computing device 102 disables, or otherwise pauses, transmit
functionality of the source computing device 102. In block 426, the source computing device
102 enables, or otherwise launches, receive functionality of source computing device 102.
For example, the source computing device 102 may launch a receive application in a special
mode that bypasses peer-to-peer and RTSP phases of the connection. It should be
appreciated that one or more connection parameters (e.g., an IP address of the destination
computing device 106, a local network interface of the source computing device 102, an
RTSP port number, etc.) used to establish the connection between the source computing
device 102 and the destination computing device 106 may be passed to the receive
function/application.

[0049] In block 428, the source computing device 102 determines whether a content
stream has been received from the destination computing device 106. If so, the method 400
advances to block 430, in which the source computing device 102 displays the received
content stream. It should be appreciated that displaying the received content stream may
include decoding the content stream, rendering the digital media of the content stream (e.g.,
at a graphics processing unit (GPU) (not shown) of the source computing device 102), and
output the rendered digital media to a display of the source computing device 102.

[0050] It should be further appreciated that a user of the source computing device 102
may or may not be made aware of the present role of the source computing device 102 and/or
the destination computing device 106. However, it should be further appreciated that any
user interaction with the source computing device 102 with regards to the content is to be
accepted by the source computing device 102 and an indication of such is to be transmitted to
the destination computing device 106. As such, the indication should be formatted such that
the destination computing device 106 can achieve the same functionality the input would
have provided, had the content been being processed by the source computing device 102.
Accordingly, in some embodiments, additional communication channels (e.g., TCP, UDP,
etc.) may be established between the source computing device 102 and the destination
computing device 106 while in role reversal mode in order to pass additional
controls/indications.

[0051] In block 432, the source computing device 102 determines whether to exit role
reversal. It should be appreciated that various factors may influence whether the source

computing device 102 exits role reversal. For example, one or more component
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characteristics (e.g., available memory, battery life, etc.), settings, and/or dynamic
capabilities of the source computing device 102 and/or the destination computing device 106
may be used to determine whether to continue or exit role reversal. If the source computing
device 102 determines to exit role reversal, the method 400 advances to block 434;
otherwise, the method 400 loops back to block 428, in which the source computing device
102 determines whether the content stream continues to be received. In block 434, the
source computing device 102 transmits a role reversal indication via a message to the
destination computing device 106. In block 436, the source computing device 102 disables,
or otherwise pauses, receive functionality of the source computing device 102. In block 436,
the source computing device 102 enables, or otherwise resumes, transmit functionality of the
source computing device 102 before the method 400 returns to block 406 to determine
whether content is available to be streamed.

[0052] Referring now to FIGS. 6 and 7, in use, the destination computing device 106
may execute a method 600 for streaming device role reversal. It should be appreciated that at
least a portion of method 600 may be embodied as various instructions stored on a computer-
readable media, which may be executed by the processor 130, the communication circuitry
138, and/or other components of the destination computing device 106 to cause the
destination computing device 106 to perform the method 600. The computer-readable media
may be embodied as any type of media capable of being read by the destination computing
device 106 including, but not limited to, the memory 134, the data storage device 136, a local
memory of a NIC (not shown) of the communication circuitry 138, other memory or data
storage devices of the destination computing device 106, portable media readable by a
peripheral device of the destination computing device 106, and/or other media.

[0053] The method 600 begins in block 602, in which the destination computing
device 106 determines whether a communication channel (e.g., the communication channel
104 of FIG. 1) has been established between the destination computing device 106 and the
source computing device 102. If so, the method 600 advances to block 604, wherein the
destination computing device 106 performs a role reversal capability exchange. As described
previously, the role reversal capability exchange may include receiving a request message
that includes a role reversal capability indication usable by the destination computing device
106 to determine role reversal capabilities of the source computing device 102, such as
whether role reversal is supported by the source computing device 102. As also described
previously, the capability exchange may additionally include transmitting a response

message from the destination computing device 106 with a role reversal capability indication
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usable by the source computing device 102 to determine role reversal capabilities of the
destination computing device 106, such as whether role reversal is supported by the
destination computing device 106.

[0054] Upon completion of the role reversal capability exchange, the method 600
advances to block 606, in which the destination computing device 106 determines whether an
offload trigger was received. As described previously, the source computing device 102 is
configured to transmit the offload trigger to the destination computing device 106. As also
described previously, the offload trigger may be a message that includes a role reversal
indicator that indicates to the destination computing device 106 whether role reversal is
active or not, as well as additional data. As described previously, the additional data may
include any data usable by the destination computing device 106 to run/launch the content,
such as a URI, an identifier/name an application on the destination computing device 106 to
launch the URI, a file name corresponding to a file that includes the content which is stored
local to the destination computing device 106, etc.

[0055] If the destination computing device 106 determines the offload trigger was not
received in block 606, the method 600 advances to block 608, in which the destination
computing device 106 determines whether a content stream was received from the source
computing device 102. If so, the method 600 advances to block 610, in which the destination
computing device 106 displays the content stream received in block 608 before the method
600 returns to block 608 to determine whether the content stream continues to be received;
otherwise, the method 600 returns to block 606, in which the destination computing device
106 determines whether the offload trigger was received.

[0056] If the destination computing device 106 determines the offload trigger was not
received in block 606, the method 600 advances to block 612 in FIG. 7. In block 612, the
destination computing device 106 transmits a role reversal acknowledgment, acknowledging
receipt of the offload trigger. In block 614, the destination computing device 106 disables, or
otherwise pauses, receive functionality of the destination computing device 106. In block
616, the destination computing device 106 enables, or otherwise launches, transmit
functionality of the destination computing device 106. In block 618, the destination
computing device 106 processes the content stream locally based on the received offload
trigger (i.e., the data therefrom usable to retrieve the content). It should be appreciated that,
in some embodiments, the content may be stored locally at the destination computing device
106 (i.e., does not require to be streamed from an external location). In block 620, the

destination computing device 106 displays the locally processed content. In block 622, the
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destination computing device 106 transmits the content stream to the receiving device (e.g.,
the source computing device 102). It should be appreciated that, in some embodiments, the
content stream transmitted to the source computing device 102 may be of lower
quality/resolution than the quality/resolution of the content displayed local to the destination
computing device 106.

[0057] In block 624, the destination computing device 106 determines whether to exit
role reversal. It should be appreciated that various factors may influence whether the
destination computing device 106 exits role reversal, such as the content being streamed
having ended, one or more component characteristics (e.g., available memory, battery life,
etc.), settings, and/or dynamic capabilities of the source computing device 102 and/or the
destination computing device 106 having changed, etc. It should be further appreciated that a
message may be received from the source computing device 102 that includes an indication
indicating to exit role reversal. In other words, the source computing device 102 or the
destination computing device 106 may trigger the role reversal exit. In block 626, the
destination computing device 106 transmits a role reversal exit indication via a message that
includes an indicator indicating the role reversal exit. In block 628, the destination
computing device 106 disables, or otherwise pauses, transmit functionality of the destination
computing device 106. In block 630, the destination computing device 106 enables, or

otherwise resumes, receive functionality of the destination computing device 106.

EXAMPLES

[0058] Ilustrative examples of the technologies disclosed herein are provided below.
An embodiment of the technologies may include any one or more, and any combination of,
the examples described below.

[0059] Example 1 includes a source computing device for streaming device role
reversal, the source computing device comprising a communication management module to
establish a communication channel between the source computing device and a destination
computing device; a capability negotiation module to determine whether the source
computing device and the destination computing device support role reversal, wherein
support of role reversal is indicative that the source computing device and the destination
computing device are capable of being switched between receiving and transmitting digital
media content over the established communication channel; a role reversal management
module to initiate, in response to a determination that both of the source computing device

and the destination computing device support role reversal, a role reversal between the source
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computing device and the destination computing device, wherein to initiate the role reversal
comprises to pause transmit functionality of the source computing device and enable the
source computing device to receive a content stream from the destination computing device;
and a streaming content management module to (i) receive the content stream from the
destination computing device and (ii) display the content stream on an output device of the
source computing device.

[0060] Example 2 includes the subject matter of Example 1, and wherein the
streaming content management module is further to (i) determine whether the content is to be
transmitted to the destination computing device, (ii) determine, in response to a
determination the content is to be transmitted to the destination computing device, whether
processing of the content can be offloaded to the destination computing device, and (iii)
determine, in response to a determination the processing of the content can be offloaded to
the destination computing device, whether to offload the content to the destination computing
device, wherein to initiate the role reversal comprises to initiate the role reversal in response
to a determination to offload the content to the destination computing device.

[0061] Example 3 includes the subject matter of any of Examples 1 and 2, and
wherein the streaming content management module is further to transmit an offload trigger to
the destination computing device usable by the destination computing device to determine a
role reversal has been requested by the source computing device.

[0062] Example 4 includes the subject matter of any of Examples 1-3, and wherein
the streaming content management module is further to transmit additional data with the
offload trigger, wherein the additional data includes at least one of a URI, an identifier of an
application on the destination computing device usable by the destination computing device
to launch the application, and a file name usable by the destination computing device to open
a corresponding file stored on the destination computing device.

[0063] Example 5 includes the subject matter of any of Examples 1-4, and, wherein
the streaming content management module is further to receive a role reversal
acknowledgement from the destination computing device, wherein to initiate the role reversal
comprises to initiate the role reversal in response to having received the role reversal
acknowledgement.

[0064] Example 6 includes the subject matter of any of Examples 1-5, and wherein
the role reversal management module is further to (i) receive a role reversal exit indication
from the destination computing device and (ii) exit, in response to having received the exit

role reversal indication, role reversal.
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[0065] Example 7 includes the subject matter of any of Examples 1-6, and wherein to
exit role reversal comprises to resume transmit functionality of the source computing node
and disable the source computing device from receiving the content from the destination
computing device.

[0066] Example 8 includes the subject matter of any of Examples 1-7, and wherein
the role reversal management module is further to (i) determine whether to exit role reversal,
(i1) transmit, in response to a determination to exit role reversal, an exit role reversal
indication to the destination computing device, and (ii) exit, in response to having transmitted
the exit role reversal indication, role reversal.

[0067] Example 9 includes the subject matter of any of Examples 1-8, and wherein to
determine whether to exit role reversal comprises to compare one or more capabilities of the
source computing device, settings of the source computing device, and characteristics of the
source computing device against a corresponding one or more capabilities of the destination
computing device, settings of the destination computing device, and characteristics of the
destination computing device.

[0068] Example 10 includes the subject matter of any of Examples 1-9, and wherein
to exit role reversal comprises to resume transmit functionality of the source computing node
and disable the source computing device from receiving the content from the destination
computing device.

[0069] Example 11 includes a method for streaming device role reversal, the method
comprising establishing, by a source computing device, a communication channel between
the source computing device and a destination computing device; determining, by the source
computing device, whether the source computing device and the destination computing
device support role reversal, wherein support of role reversal is indicative that the source
computing device and the destination computing device are capable of switching between
receiving and transmitting digital media content over the established communication channel;
initiating, by the source computing device and in response to determining that both of the
source computing device and the destination computing device support role reversal, a role
reversal between the source computing device and the destination computing device, wherein
initiating the role reversal comprises to pause transmit functionality and enable the source
computing device to receive a content stream from the destination computing device;
receiving, by the source computing device, the content stream from the destination
computing device; and displaying, by the source computing device, the content stream on an

output device of the source computing device.
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[0070] Example 12 includes the subject matter of Example 11, and further including
determining, by the source computing device, whether the content is to be transmitted to the
destination computing device; determining, by the source computing device and in response
to a determination the content is to be transmitted to the destination computing device,
whether processing of the content can be offloaded to the destination computing device; and
determining, by the source computing device and in response to a determination the
processing of the content can be offloaded to the destination computing device, whether to
offload the content to the destination computing device, wherein initiating the role reversal
comprises initiating the role reversal in response to a determination to offload the content to
the destination computing device.

[0071] Example 13 includes the subject matter of any of Examples 11 and 12, and
further including transmitting an offload trigger to the destination computing device usable
by the destination computing device to determine a role reversal has been requested by the
source computing device.

[0072] Example 14 includes the subject matter of any of Examples 11-13, and further
including transmitting additional data with the offload trigger, wherein the additional data
includes at least one of a URI, an identifier of an application on the destination computing
device usable to launch the application, and a file name usable by the destination computing
device to open a corresponding file stored on the destination computing device.

[0073] Example 15 includes the subject matter of any of Examples 11-14, and further
including receiving a role reversal acknowledgement from the destination computing device,
wherein initiating the role reversal comprises initiating the role reversal in response to having
received the role reversal acknowledgement.

[0074] Example 16 includes the subject matter of any of Examples 11-15, and further
including receiving, by the source computing device, a role reversal exit indication from the
destination computing device; and exiting, by the source computing device and in response to
having received the exit role reversal indication, role reversal.

[0075] Example 17 includes the subject matter of any of Examples 11-16, and
wherein exiting role reversal comprises (1) resuming transmit functionality of the source
computing node and (ii) disabling the source computing device from receiving the content
from the destination computing device.

[0076] Example 18 includes the subject matter of any of Examples 11-17, and further
including determining, by the source computing device, whether to exit role reversal;

transmitting, by the source computing device and in response to a determination to exit role
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reversal, an exit role reversal indication to the destination computing device; and exiting, by
the source computing device and in response to having transmitted the exit role reversal
indication, role reversal.

[0077] Example 19 includes the subject matter of any of Examples 11-18, and
wherein determining whether to exit role reversal comprises comparing one or more
capabilities of the source computing device, settings of the source computing device, and
characteristics of the source computing device against a corresponding one or more
capabilities of the destination computing device, settings of the destination computing
device, and characteristics of the destination computing device.

[0078] Example 20 includes the subject matter of any of Examples 11-19, and
wherein exiting role reversal comprises (1) resuming transmit functionality of the source
computing node and (ii) disabling the source computing device from receiving the content
from the destination computing device.

[0079] Example 21 includes a source computing device comprising a processor; and
a memory having stored therein a plurality of instructions that when executed by the
processor cause the source computing device to perform the method of any of Examples 11-
20.

[0080] Example 22 includes one or more machine readable storage media comprising
a plurality of instructions stored thereon that in response to being executed result in a source
computing device performing the method of any of Examples 11-20.

[0081] Example 23 includes a source computing device comprising means for
performing the method of any of Examples 11-20.

[0082] Example 24 includes a source computing device for streaming device role
reversal, the source computing device comprising means for establishing a communication
channel between the source computing device and a destination computing device; means for
determining whether the source computing device and the destination computing device
support role reversal, wherein support of role reversal is indicative that the source computing
device and the destination computing device are capable of switching between receiving and
transmitting digital media content over the established communication channel; means for
initiating, in response to determining that both of the source computing device and the
destination computing device support role reversal, a role reversal between the source
computing device and the destination computing device, wherein initiating the role reversal
comprises to pause transmit functionality and enable the source computing device to receive

a content stream from the destination computing device; means for receiving the content

_21 -



WO 2017/112293 PCT/US2016/063574

stream from the destination computing device; and means for displaying the content stream
on an output device of the source computing device.

[0083] Example 25 includes the subject matter of Example 24, and further including
means for determining whether the content is to be transmitted to the destination computing
device; means for determining, in response to a determination the content is to be transmitted
to the destination computing device, whether processing of the content can be offloaded to
the destination computing device; and means for determining, in response to a determination
the processing of the content can be offloaded to the destination computing device, whether
to offload the content to the destination computing device, wherein the means for initiating
the role reversal comprises means for initiating the role reversal in response to a
determination to offload the content to the destination computing device.

[0084] Example 26 includes the subject matter of any of Examples 24 and 25, and
further including means for transmitting an offload trigger to the destination computing
device usable by the destination computing device to determine a role reversal has been
requested by the source computing device.

[0085] Example 27 includes the subject matter of any of Examples 24-26, and further
including means for transmitting additional data with the offload trigger, wherein the
additional data includes at least one of a URI, an identifier of an application on the
destination computing device usable to launch the application, and a file name usable by the
destination computing device to open a corresponding file stored on the destination
computing device.

[0086] Example 28 includes the subject matter of any of Examples 24-27, and further
including means for receiving a role reversal acknowledgement from the destination
computing device, wherein initiating the role reversal comprises initiating the role reversal in
response to having received the role reversal acknowledgement.

[0087] Example 29 includes the subject matter of any of Examples 24-28, and further
including means for receiving a role reversal exit indication from the destination computing
device; and means for exiting, in response to having received the exit role reversal indication,
role reversal.

[0088] Example 30 includes the subject matter of any of Examples 24-29, and
wherein the means for exiting role reversal comprises means for (i) resuming transmit
functionality of the source computing node and (ii) disabling the source computing device

from receiving the content from the destination computing device.
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[0089] Example 31 includes the subject matter of any of Examples 24-30, and further
including means for determining whether to exit role reversal; means for transmitting, in
response to a determination to exit role reversal, an exit role reversal indication to the
destination computing device; and means for exiting, in response to having transmitted the
exit role reversal indication, role reversal.

[0090] Example 32 includes the subject matter of any of Examples 24-31, and
wherein the means for determining whether to exit role reversal comprises means for means
for comparing one or more capabilities of the source computing device, settings of the source
computing device, and characteristics of the source computing device against a
corresponding one or more capabilities of the destination computing device, settings of the
destination computing device, and characteristics of the destination computing device.

[0091] Example 33 includes the subject matter of any of Examples 24-32, and
wherein the means for exiting role reversal comprises means for (i) resuming transmit
functionality of the source computing node and (ii) disabling the source computing device

from receiving the content from the destination computing device.
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WHAT IS CLAIMED IS:

1. A source computing device for streaming device role reversal, the source
computing device comprising:

a communication management module to establish a communication channel
between the source computing device and a destination computing device;

a capability negotiation module to determine whether the source computing
device and the destination computing device support role reversal, wherein support of role
reversal is indicative that the source computing device and the destination computing device
are capable of being switched between receiving and transmitting digital media content over
the established communication channel;

a role reversal management module to initiate, in response to a determination
that both of the source computing device and the destination computing device support role
reversal, a role reversal between the source computing device and the destination computing
device, wherein to initiate the role reversal comprises to pause transmit functionality of the
source computing device and enable the source computing device to receive a content stream
from the destination computing device; and

a streaming content management module to (i) receive the content stream
from the destination computing device and (ii) display the content stream on an output device

of the source computing device.

2. The source computing device of claim 1, wherein the streaming content
management module is further to (i) determine whether the content is to be transmitted to the
destination computing device, (ii) determine, in response to a determination the content is to
be transmitted to the destination computing device, whether processing of the content can be
offloaded to the destination computing device, and (iii) determine, in response to a
determination the processing of the content can be offloaded to the destination computing
device, whether to offload the content to the destination computing device,

wherein to initiate the role reversal comprises to initiate the role reversal in

response to a determination to offload the content to the destination computing device.

3. The source computing device of claim 1, wherein the streaming content

management module is further to transmit an offload trigger to the destination computing
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device usable by the destination computing device to determine a role reversal has been

requested by the source computing device.

4. The source computing device of claim 3, wherein the streaming content
management module is further to transmit additional data with the offload trigger, wherein
the additional data includes at least one of a URI, an identifier of an application on the
destination computing device usable by the destination computing device to launch the
application, and a file name usable by the destination computing device to open a

corresponding file stored on the destination computing device.

5. The source computing device of claim 1, wherein the streaming content
management module is further to receive a role reversal acknowledgement from the
destination computing device, wherein to initiate the role reversal comprises to initiate the

role reversal in response to having received the role reversal acknowledgement.

6. The source computing device of claim 1, wherein the role reversal
management module is further to (i) receive a role reversal exit indication from the
destination computing device and (ii) exit, in response to having received the exit role

reversal indication, role reversal.

7. The source computing device of claim 6, wherein to exit role reversal
comprises to resume transmit functionality of the source computing device and disable the

source computing device from receiving the content from the destination computing device.

8. The source computing device of claim 1, wherein the role reversal
management module is further to (i) determine whether to exit role reversal, (ii) transmit, in
response to a determination to exit role reversal, an exit role reversal indication to the
destination computing device, and (i1) exit, in response to having transmitted the exit role

reversal indication, role reversal.

9. The source computing device of claim 8, wherein to determine whether to exit
role reversal comprises to compare one or more capabilities of the source computing device,
settings of the source computing device, and characteristics of the source computing device

against a corresponding one or more capabilities of the destination computing device,
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settings of the destination computing device, and characteristics of the destination computing

device.

10. The source computing device of claim 8, wherein to exit role reversal
comprises to resume transmit functionality of the source computing device and disable the

source computing device from receiving the content from the destination computing device.

11. A method for streaming device role reversal, the method comprising:

establishing, by a source computing device, a communication channel
between the source computing device and a destination computing device;

determining, by the source computing device, whether the source computing
device and the destination computing device support role reversal, wherein support of role
reversal is indicative that the source computing device and the destination computing device
are capable of switching between receiving and transmitting digital media content over the
established communication channel;

initiating, by the source computing device and in response to determining that
both of the source computing device and the destination computing device support role
reversal, a role reversal between the source computing device and the destination computing
device, wherein initiating the role reversal comprises to pause transmit functionality and
enable the source computing device to receive a content stream from the destination
computing device;

receiving, by the source computing device, the content stream from the
destination computing device; and

displaying, by the source computing device, the content stream on an output

device of the source computing device.

12. The method of claim 11, further comprising:
determining, by the source computing device, whether the content is to be
transmitted to the destination computing device;
determining, by the source computing device and in response to a
determination the content is to be transmitted to the destination computing device, whether

processing of the content can be offloaded to the destination computing device; and
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determining, by the source computing device and in response to a
determination the processing of the content can be offloaded to the destination computing
device, whether to offload the content to the destination computing device,

wherein initiating the role reversal comprises initiating the role reversal in

response to a determination to offload the content to the destination computing device.

13. The method of claim 11, further comprising transmitting an offload trigger to
the destination computing device usable by the destination computing device to determine a

role reversal has been requested by the source computing device.

14. The method of claim 13, further comprising transmitting additional data with
the offload trigger, wherein the additional data includes at least one of a URI, an identifier of
an application on the destination computing device usable to launch the application, and a
file name usable by the destination computing device to open a corresponding file stored on

the destination computing device.

15. The method of claim 11, further comprising receiving a role reversal
acknowledgement from the destination computing device, wherein initiating the role reversal
comprises initiating the role reversal in response to having received the role reversal

acknowledgement.

16. The method of claim 11, further comprising:
receiving, by the source computing device, a role reversal exit indication from
the destination computing device; and
exiting, by the source computing device and in response to having received

the exit role reversal indication, role reversal.

17. The method of claim 16, wherein exiting role reversal comprises (i) resuming
transmit functionality of the source computing device and (ii) disabling the source computing

device from receiving the content from the destination computing device.

18. The method of claim 11, further comprising:

determining, by the source computing device, whether to exit role reversal;
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transmitting, by the source computing device and in response to a
determination to exit role reversal, an exit role reversal indication to the destination
computing device; and

exiting, by the source computing device and in response to having transmitted

the exit role reversal indication, role reversal.

19. The method of claim 18, wherein determining whether to exit role reversal
comprises comparing one or more capabilities of the source computing device, settings of the
source computing device, and characteristics of the source computing device against a
corresponding one or more capabilities of the destination computing device, settings of the

destination computing device, and characteristics of the destination computing device.

20. The method of claim 18, wherein exiting role reversal comprises (i) resuming
transmit functionality of the source computing device and (ii) disabling the source computing

device from receiving the content from the destination computing device.

21. A source computing device comprising:
a processor; and
a memory having stored therein a plurality of instructions that when executed
by the processor cause the source computing device to perform the method of any of claims

11-20.

22. One or more machine readable storage media comprising a plurality of
instructions stored thereon that in response to being executed result in a source computing

device performing the method of any of claims 11-20.

23. A source computing device comprising means for performing the method of

any of claims 11-20.
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