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ing device may receive activity ID information of a current presentation from
the controlling terminal using the established connection, establish a map-
ping between the current presentation and the accessory display device based
on the activity ID information, and transmit a presentation content associated
with the current presentation to the accessory display device for display
based on the mapping.
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Information Processing and Content Transmission for Multi-Display

CROSS REFERENCE TO RELATED PATENT APPLICATIONS

This application claims priority to Chinese Patent Application No.
201410238848.8, filed on May 30, 2014, entitled “Methods and systems for
information processing and content transmission for multi-display,” which is hereby

incorporated by reference in its entirety.

TECHNICAL FIELD

Implementations herein relate to computing technologies and, more
specifically, to methods and systems for information processing and content

transmission for multi-display.

BACKGROUND

Multi-screen interactive technology refers to operations between different
operating systems and different presentation devices. The technology allows the
devices to achieve data transmission via wireless connections. A user may
simultaneously display contents in different screens and control these screens
through intelligent terminals. The operating systems include 10S®, ANDROID®,
WIN7®, WINDOWS XP®, VISTA®, etc., and the devices include smart phones, smart
tablet, computer, TV. The data information may include HD video, audio, images,
documents etc.

There are a number of protocols to support the multi-screen interaction, such
as AirPlay®, Digital Living Network Alliance (DLNA), WiPlug, WiDi, Intelligent Grouping
& Resource Sharing protocol (IGRS) protocol. Airplay® and DLNA are the most widely
used multi-screen techniques.

Airplay® embodies a wireless communication technique developed by Apple®.
Airplay® allows users to use licensed speaker docks, AV receivers and stereo systems
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and other equipment to consume entire iTunes music library wirelessly. 1Tunes® is a
digital media player application for Mac and PC use. It is a free application that can
manage and play digital music and video. Airplay® belongs to a proprietary
communication protocol to share multimedia data between heterogeneous devices
within a local area network (LAN). Airplay® devices have two categories: client
terminals and server terminals. The smaller device may be implemented as Airplay®
clients and the larger devices may be implemented as Airplay® servers. For example,
iPhone®, iPad®, iPod® generally are considered as Airplay® client terminals, while
iTV®, Macbook® Airplay® as Airplay® server terminals. Between Airplay® client and
server terminals, data such as videos, photos and music are shared. To implement
Airplay®, Airplay® service is first released so that 10S® devices can find the service;
Airplay® protocol response is then implemented to allow interactive data to be
exchanged among I0S® devices.

DLNA is a multi-screen interactive technology resource sharing protocol
standard to achieve connectivity between devices as well as to achieve
interconnection and interoperability capabilities. DLNA is developed based on the
DLNA protocol or IGRS protocol via WI-FI network on different multimedia terminal.
For example, intelligent terminals may include mobile phones, tablets etc., which
may run operating systems (I0S®, Android®, Windows®, etc.). Among these
terminals, multimedia (audio, video, and image) transmission, sharing, data parsing,
display, and/or a series of control operations may be performed. DLNA may allow
different platforms to share and display contents, enriching multimedia user
experience. In these instances, multiple-display devices may be connected, and data
may be shared and converted among these devices. For example, movies may be
played on a mobile device, a picture on a tablet may be displayed on a TV, and a
content of the computer may be projected on the TV.

Accordingly, Airplay® and DLNA based multi-screen technologies are
implemented among two devices that are in the same local network and have to
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adopt the same protocol such as Airplay® or DLNA protocol. Therefore, each of
Airplay® and DLNA based multi-screen display technology not only has limited access
to a particular display device, but also lack support of remote mobile access to
multiple screens in different locations (e.g., different LANs). These techniques have
problems to add/remove display devices during data sharing and to display contents

among display devices in different locations.

SUMMARY

Implementations herein relate to information processing methods and
systems for multi-display. Some implementations resolve problems of conventional
techniques that, for example, do not support displaying shared resources using a
large number of displays in different locations. This Summary is not intended to
identify all key features or essential features of the claimed subject matter, nor is it
intended to be used alone as an aid in determining the scope of the claimed subject
matter.

Implementations herein relate to information processing methods for multi-
display. An information processing method may include establishing, by a computing
device, a connection between a controlling terminal and an accessory display device.
The computing device may receive activity ID information of a current presentation
from the controlling terminal using the established connection, and establish a
mapping between the current presentation and the accessory display device based
on the activity ID information. The computing device may further transmit a
presentation content associated with the current presentation to the accessory
display device for display based on the mapping.

In some implementations, the establishing the connection between the
controlling terminal and the accessory display device may include establishing a
persistent connection between the controlling terminal and the accessory display

device.
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In some implementations, the persistent connection may include a
Transmission Control Protocol (TCP) persistent connection, a Hypertext Transfer
Protocol (HTTP) persistent connection, or a socket persistent connection. The
receiving the activity Identification (ID) information of the current presentation from
the controlling terminal using the established connection may include receiving an
unique ID (e.g., ID number) associated with the current presentation from the
controlling terminal, and receiving synchronization information associated with the
presentation content of the current presentation from the controlling terminal.

In some implementations, the establishing the mapping between the current
presentation and the accessory display device based on the activity ID information
may include assigning an ID code to the accessory display device, receiving a request
for establishing the mapping with the accessory display device from the controlling
terminal, and establishing a correspondence between the activity ID information of
the current presentation and the ID code of the designated accessory display device.

In some implementations, the assigning the ID code to the accessory display
device may include generating hash codes using a hash algorithm based on a number
of connected accessory display devices, and assigning a hash code to an individual
accessory display device of the connected accessory display devices as the ID code.

In some implementations, the receiving the request for establishing the
mapping with the accessory display device from the controlling terminal may include
issuing the ID code of the accessory display device to the controlling terminal, and
receiving the request for establishing the mapping with an accessory display device
corresponding to the ID code from the controlling terminal.

In some implementations, the transmitting a presentation content associated
with the current presentation to the accessory display device for display based on the
mapping may include receiving the controlling signal of the current presentation from
the controlling terminal, transmitting the controlling information to the accessory
display device corresponding to the current presentation based on the mapping,
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receiving, from the accessory display device, a request for downloading the
presentation content, and issuing, to the accessory display device, the presentation
content that is synchronized between the controlling terminal and a server terminal.

In some implementations, the transmitting a presentation content associated
with the current presentation to the accessory display device for display based on the
mapping may include receiving a controlling signal of the current presentation and
the presentation content from the controlling terminal, transmitting the controlling
information to the accessory display device corresponding to the current
presentation based on the mapping, and receiving, from the accessory display device,
a request for downloading the presentation content, and issuing, to the accessory
display device, the presentation content that is transmitted from the controlling
terminal to a server terminal.

Implementations herein relate to information processing systems for multi-
display. An information processing system may include a connection establishing
module configured to establish a connection between a controlling terminal and an
accessory display device, an information receiving module configured to receive
activity ID information of a current presentation from the controlling terminal using
the established connection, a mapping module configured to establish a mapping
between the current presentation and the accessory display device based on the
activity ID information, and a presentation delivering module configured to transmit
a presentation content associated with the current presentation to the accessory
display device for display based on the mapping.

In some implementations, the connection establishing module may be further
configured to establish a persistent connection between the controlling terminal and
the accessory display device. The information receiving module may include an ID
number receiving module configured to receive a unique ID associated with the

current presentation from the controlling terminal, a synchronization information
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receiving module configured to receive synchronization information associated with
the presentation content of the current presentation from the controlling terminal.

The mapping module may include a distributing module configured to
assigning an ID code to the accessory display device, a mapping request module
configured to receive a request for establishing the mapping with the accessory
display device from the controlling terminal, and an execution module configured to
establish a correspondence between the activity ID information of the current
presentation and the ID code of the designated accessory display device.

In some implementations, the assigning module may include a hash code
generation module configured to generate hash codes using a hash algorithm based
on a number of connected accessory display devices, an assigning and execution
module configured to assign a hash code to an individual accessory display device of
the connected accessory display devices as the ID code.

In some implementations, the mapping request module may include an issuing
module configured to issue the ID code of the accessory display device to the
controlling terminal, and a request receiving module configured to receive the
request for establishing the mapping with an accessory display device corresponding
to the ID code from the controlling terminal.

In some implementations, the presentation delivering module may include a
control signal receiving module configured to receive a controlling signal of the
current presentation from the controlling terminal, a forwarding module configured
to transmit the controlling information to the accessory display device corresponding
to the current presentation based on the mapping, a download request receiving
module configured to receive, from the accessory display device, a request for
downloading the presentation content, and an issuing and executing module
configured to issue, to the accessory display device, the presentation content that is

transmitted from the controlling terminal to a server terminal.
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In some implementations, the presentation delivering module may include a
control signal and content receiving module configured to receive a controlling signal
of the current presentation and the presentation content from the controlling
terminal, a forwarding module configured to transmit the controlling information to
the accessory display device corresponding to the current presentation based on the
mapping, a download request receiving module configured to receive, from the
accessory display device, a request for downloading the presentation content, and an
issuing and executing module configured to issue, to the accessory display device, the
presentation content that is transmitted from the controlling terminal to a server
terminal.

Implementations herein relate to methods for transmitting contents for multi-
display. The method may include establishing, by a computing device, a connection
with a server terminal. The computing device may initialize a current presentation
and assign unique activity ID information for the current presentation and transmit
the activity ID information to the sever terminal.

In some implementations, the mobile terminal may transmit a request for
establishing the mapping with the accessory display device to the server terminal,
and transmit a controlling signal of the current presentation and the presentation
content to the server terminal. The transmitting a request for establishing the
mapping with the accessory display device to the server terminal may include
receiving, from the server terminal, a ID code of the accessory display device
associated with the server terminal. Then, the mobile terminal may transmit, to the
server terminal, the request for establishing the mapping with an accessory display
device corresponding to the ID code

In some implementations, the receiving, from the server terminal, the ID code
of the accessory display device associated with the server terminal may include
receiving the ID code of the accessory display device issued by the server terminal,
scanning a two-dimensional ID code displayed by the accessory display device,

7



10

15

20

25

WO 2015/184150 PCT/US2015/032996

receiving a user input including the accessory display device of the accessory display
device, or receiving the ID code of the accessory display device via a sound wave.

Implementations herein relate to systems for transmitting contents for multi-
display. A system may include a connection establishing module configured to
establish a connection with a server terminal, an activity ID assighment module
configured to initialize a current presentation and assigning unique activity ID
information for the current presentation, a transmitting module configured to
transmit the activity ID information to the sever terminal, a request transmitting
module configured to transmit a request for establishing the mapping with the
accessory display device to the server terminal, and an information transmitting
module configured to transmit a controlling signal of the current presentation and
the presentation content to the server terminal.

In some implementations, the request transmitting module may include an ID
code receiving module configured to receive, from the server terminal, a ID code of
the accessory display device associated with the server terminal, and a
correspondence request transmitting module configured to transmit, to the server
terminal, the request for establishing the mapping with an accessory display device
corresponding to the ID code.

In some implementations, the ID code receiving module may be further
configured to receive the ID code of the accessory display device issued by the server
terminal, scan a two-dimensional ID code displayed by the accessory display device,
receive a user input including the accessory display device of the accessory display
device, or receive the ID code of the accessory display device via a sound wave.

Compared with conventional techniques, implementations herein have
advantages. Implementations herein establish, using a computing device, the
connection between a controlling terminal and an accessory display device. The
computing device may transmit a presentation content associated with the current
presentation to the accessory display device for display based on the mapping.
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Accordingly, the computing device may establish connections using the ID of the
controlling terminal and ID codes of multiple accessory display devices. The
connections may be established without limitations on the number of the
connections and the locations of the accessory display devices. The connections may
be established based on a mapping between the ID of the controlling terminal and an
ID code of an individual accessory display device. Therefore, the computing may
display, on the accessory display device, presentation contents on the controlling
terminal. This may support access to a number of display devices in a multi-display
process. By changing the mapping between the controlling terminal and accessory
display devices, implementations may dynamically add or remove an accessory

display device.

BRIEF DESCRIPTION OF THE DRAWINGS

The Detailed Description is described with reference to the accompanying
figures. The use of the same reference numbers in different figures indicates similar
or identical items.

FIG. 1 is a flow chart of an illustrative process for information processing for
multi-display.

FIG. 2 is a flow chart of an illustrative process for an implementation of
information processing for multi-display.

FIG. 3 is a flow chart of an illustrative process for another implementation of
information processing for multi-display.

FIG. 4 is a schematic diagram of an illustrative computing architecture that
enables information processing for multi-display.

FIG. 5 is a flow chart of an illustrative process for content transmission from a
controlling terminal for multi-display.

FIG. 6 is a schematic diagram of an illustrative computing architecture that
enables content transmission from a controlling terminal for multi-display.
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DETAILED DESCRIPTION

In the following description, numerous specific details are set forth to describe
the present disclosure. However, the present disclosure can be implemented in many
other ways than those herein described. Those skilled in the art can make similar
implementations without departing from the present disclosure; therefore the
present disclosure is not limited by particular implementations described below.

FIG. 1 is a flow chart of an illustrative process 100 for information processing
for multi-display. At 102, a connection may be established between the controlling
terminal and an accessory display device. For example, a server terminal may
facilitate to establish the connection.

The server terminal may receiving activity ID information of a current
presentation from the controlling terminal using the established connection at 104.

At 106, the server terminal may establish a mapping between the current
presentation and the accessory display device based on the activity ID information.

At 108, the server terminal may transmit a presentation content associated
with the current presentation to the accessory display device for display based on the
mapping.

FIG. 2 is a flow chart of an illustrative process 200 for an implementation of
information processing for multi-display. In some implementations, the controlling
terminal may include a mobile device (e.g., smart phone, tablets PC, and iPad) and
the accessory display device may include a monitor (e.g., TV and computer monitor).
Implementations herein may display, on the accessory display device, presentation
contents on the controlling terminal, supporting access to a number of display
devices in a multi-display process.

At 202, a connection may be established between a controlling terminal and
an accessory display device. In some implementations, the persistent connection
between a mobile device and a monitor may include a connection that may
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continuously facilitate transmission of multiple packets. For example, in a connection
period, if no transmitted packet is found, tests may be performed on both sides to
send link testing packages. In other word, the connection among the mobile device,
the monitor, and a server terminal needs to be open and/or consistent for a
predetermined time period. The persistent connection may include a TCP persistent
connection, a HTTP persistent connection, or a socket persistent connection.

In some implementations, after the connection among the mobile device, the
monitor, and the server terminal is established, at least two of the mobile device, the
monitor, and the server terminal may communicate for a predetermined time period.
This may occupy a large amount of system resources. Therefore, the mobile device
and/or the monitor may communicate with the server terminal whether the mobile
device and/or the monitor are online and whether the data link is still open. This
may avoid wasting system resources.

In some implementations, a heartbeat technique may be used to determine
status of the persistent connections between the mobile device and the server
terminal and/or the monitor and the server terminal. For example, after the
persistent connection among the mobile, device, the monitor, and the server
terminal is established, the mobile device and/or the monitor may transmit a packet
to the server terminal in a predetermined time period. The server terminal may
transmit a reply packet to the mobile device and/or the monitor within a
predetermined time period after receiving the packet. In response to a
determination that the server has not received the packet or the mobile device
and/or the monitor have not received the reply packet, it is determined that the
connection is abnormal. In these instances, by adopting heartbeat techniques, the
system recourses may be saved.

In some implementations, Comet technology may be implemented. Comet is
a web push technology for real-time updated massages to be transmitted to a client
terminal without a request sent by the client terminal. There are two ways to
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achieve a long polling and iframe stream. Implementations of HTTP connections and
the Comet technology may achieve the persistent connections among the mobile
device, the monitor, and the server terminal.

At 204, the server terminal may receive activity ID information of a current
presentation from the controlling terminal using the established connection. In these
instances, the server terminal may receive a unique ID associated with the current
presentation from the controlling terminal at 2042. The presentation content may
include pictures, video, PPT presentations or any other activities on the mobile device.
The unique ID may be generated using the presentation content. For example, the ID
may be the title of the presentation content, a related information of the current
presentation, a set of numbers that is randomly generated based on the presentation
content as long as the current presentation may be characterized by the ID. In some
implementations, the ID may be assigned by the mobile device. In other
implementations, the ID may be generated by the server terminal to correspond to
the current presentation and/or the mobile device.

At 2044, the server terminal may receive synchronization information
associated with the presentation content of the current presentation from the
controlling terminal. In these instances, the mobile device may transmit the
controlling signal of the presentation and synchronize the presentation content on
the server terminal. For example, when the mobile device accesses a folder including
pictures or opens the pictures, the pictures may be transmitted to the server terminal
or synchronized with a corresponding picture on the server terminal. In some
implementations, the presentation content may be transmitted and/or synchronized
in other ways between the mobile device and the server terminal. For example, the
present content may be transmitted and/or synchronized during the presentation
(real-time transmission) and/or before the presentation. For example, the
transmission may be triggered by a time, a user activity, or a predetermined portion
of the presentation content (e.g., a percentage of the presentation content).

12



10

15

20

25

WO 2015/184150 PCT/US2015/032996

At 206, the mapping may be established between the current presentation
and the accessory display device based on the activity ID information. In these
instances, an ID code may be assigned to the accessory display device at 2062, which
may be implemented by two steps: A) generating hash codes using a hash algorithm
based on a number of connected accessory display devices, and B) assigning a hash
code to an individual accessory display device of the connected accessory display
devices as the ID code. When the accessory display device is television, the ID code
may be a screen number that is displayed on the television.

At 2064, the server terminal may receive the request for establishing the
mapping with the accessory display device from the controlling terminal. In these
instances, the server terminal may transmit the ID code of the television to the
mobile device, and receive the request for establishing the mapping with an
accessory display device corresponding to the ID code from the controlling terminal.
For example, a user may input the ID code of the screen number displayed on the
television, and the connection between the mobile device and the television may be
established based on the screen number.

At 2066, the server terminal may establish a correspondence between the
activity ID information of the current presentation and the ID code of the designated
accessory display device. In these instances, the server terminal may map the ID
code of the television to the ID of the mobile device based on the mapping request.
In some implementations, the server terminal may establish connection between the
mobile device and multiple televisions.

At 208, the server terminal may transmit a presentation content associated
with the current presentation to the accessory display device for display based on the
mapping. In these instances, the server may receive a controlling signal of the
current presentation from the controlling terminal at 2082. For example, the mobile

device may transmit the controlling signal to the server terminal, and the controlling
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signal may include a signal associated with one or more presentation gestures and/or
actions corresponding to the presentation content.

At 2084, the server terminal may transmit the controlling information to the
accessory display device corresponding to the current presentation based on the
mapping. For example, the server terminals may transmit the controlling signal to
the television having an ID code corresponding to the ID based on the mapping
between the ID of the presentation (e.g., viewing pictures) and the ID code of the
television.

At 2086, the server terminal may receive, from the accessory display device, a
request for downloading the presentation content. For example, the television may
transmit to the server terminal the request for downloading the presentation content
based on the mapping between the presentation content of the mobile device and
the television.

At 2088, the server terminal may issue, to the accessory display device, the
presentation content that is transmitted from the controlling terminal to the server
terminal. For example, the server terminal may transmit the synchronization
information associated with the presentation to the television.

FIG. 3 is a flow chart of an illustrative process 300 for another implementation
of information processing for multi-display. The server terminal may transmit a
presentation content associated with the current presentation to the accessory
display device for display based on the mapping.

At 302, a connection may be established between a controlling terminal and
an accessory display device.

At 304, the server terminal may receive activity ID information of a current
presentation from the controlling terminal using the established connection.

At 3042, the server terminal may receive a unique ID associated with the

current presentation from the controlling terminal.
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At 3044, the server terminal may receive synchronization information
associated with the presentation content of the current presentation from the
controlling terminal.

At 306, the mapping may be established between the current presentation
and the accessory display device based on the activity ID information. In these
instances, an ID code may be assigned to the accessory display device at 2062.

At 3064, the server terminal may receive the request for establishing the
mapping with the accessory display device from the controlling terminal.

At 3066, the server terminal may establish a correspondence between the
activity ID information of the current presentation and the ID code of the designated
accessory display device.

At 308, the server terminal may transmit a presentation content associated
with the current presentation to the accessory display device for display based on the
mapping. In these instances, the server terminal may receive a controlling signal of
the current presentation and the presentation content from the controlling terminal
at 3082. For example, the server terminals may transmit the controlling signal to the
television having an ID code corresponding to the ID based on the mapping between
the ID of the presentation (e.g., viewing pictures) and the ID code of the television.

At 3084, the server terminal may transmit the controlling information to the
accessory display device corresponding to the current presentation based on the
mapping.

At 3086, the server terminal may receive, from the accessory display device, a
request for downloading the presentation content.

At 3088, based on the request, the server terminal may issue, to the accessory
display device, the presentation content that is transmitted from the controlling
terminal to a server terminal. For example, the server terminal may transmit the
synchronization information associated with the presentation to the television for
display.
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FIG. 4 is a schematic diagram of an illustrative computing architecture 400 that
enables information processing for multi-display. The computing device 400 (e.g., a
server terminal) may be a user device or a server for a multiple location login control.
In one exemplary configuration, the computing device 400 includes one or more
processors 402, input/output interfaces 404, network interface 406, and memory 408.

The memory 408 may include computer-readable media in the form of volatile
memory, such as random-access memory (RAM) and/or non-volatile memory, such as
read only memory (ROM) or flash RAM. The memory 408 is an example of computer-
readable media.

Computer-readable media includes volatile and non-volatile, removable and
non-removable media implemented in any method or technology for storage of
information such as computer readable instructions, data structures, program
modules, or other data. Examples of computer storage media include, but are not
limited to, phase change memory (PRAM), static random-access memory (SRAM),
dynamic random-access memory (DRAM), other types of random-access memory
(RAM), read-only memory (ROM), electrically erasable programmable read-only
memory (EEPROM), flash memory or other memory technology, compact disk read-
only memory (CD-ROM), digital versatile disks (DVD) or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage
devices, or any other non-transmission medium that may be used to store
information for access by a computing device. As defined herein, computer-readable
media does not include transitory media such as modulated data signals and carrier
waves.

Turning to the memory 408 in more detail, the memory 408 may include a
connection establishing module 410, an identification information receiving module
412, a mapping module 414, and a presentation delivering module 416. The
connection establishing module 410 may be configured to establish a connection
between a controlling terminal (a mobile device) and an accessory display device (a
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television). The identification information receiving module may 412 be configured
to receive activity ID information of a current presentation from the mobile device
using the established connection. The identification information receiving module
412 may be configured to receive a unique ID associated with the current
presentation from the controlling terminal. The synchronization information
receiving module may configured to receiving synchronization information associated
with the presentation content of the current presentation from the controlling
terminal.

The mapping module 414 may be configured to establish the mapping
between the current presentation and the accessory display device based on the
activity ID information.

In some implementations, the mapping module may include a distributing
module configured to assign an ID code to the accessory display device, a mapping
request module configured to receive a request for establishing the mapping with the
accessory display device from the controlling terminal, and an execution module
configured to establish a correspondence between the activity ID information of the
current presentation and the ID code of the designated accessory display device.

In some implementations, the assigning module may include a hash code
generation module configured to generate hash codes using a hash algorithm based
on a number of connected televisions, and an assigning and execution module
configured to assign a hash code to an individual television of the connected
accessory display devices as the ID code.

In some implementations, the mapping request module may include an issuing
module configured to issue the ID code of the accessory display device to the mobile
device, and a request receiving module configured to receive the request for
establishing the mapping with a television corresponding to the ID code from the

mobile device.
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The presentation delivering module may be configured to transmit a
presentation content associated with the current presentation to the television for
display based on the mapping. In some implementations, the presentation delivering
module may include a control signal receiving module configured to receive a
controlling signal of the current presentation from the mobile terminal, and a
forwarding module configured to transmit the controlling information to the
television terminal corresponding to the current presentation based on the mapping,
a download request receiving module configured to receive, from the television
terminal, a request for downloading the presentation content, and/or an issuing and
executing module configured to issue, to the television terminal, the presentation
content that is transmitted from the mobile terminal to a server terminal.

In some implementations, the presentation delivering module may further
include a control signal and content receiving module configured to receive a
controlling signal of the current presentation and the presentation content from the
mobile terminal, a forwarding module configured to transmitting the controlling
information to the television terminal corresponding to the current presentation
based on the mapping, a download request receiving module configured to receive,
from the television terminal, a request for downloading the presentation content,
and/or an issuing and executing module configured to issue, to the television
terminal, the presentation content that is transmitted from the mobile terminal to a
server terminal.

Implementations herein relate to establishing, using a computing device, the
connection between the controlling terminal and the accessory display device. The
computing device may transmit a presentation content associated with the current
presentation to the accessory display device for display based on the mapping.
Accordingly, the computing device may establish connections using the ID of the
controlling terminal and ID codes of multiple accessory display devices. The
connections may be established without limitations on the number of the
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connections and the locations of the accessory display devices. The connections may
be established based on a mapping between the ID of the controlling terminal and an
ID code of an individual accessory display device. Therefore, the computing may
display, on the accessory display device, presentation contents on the controlling
terminal. This may support access to a number of display devices in a multi-display
process. By changing the mapping between the controlling terminal and accessory
display devices, implementations may dynamically add or remove an accessory
display device.

FIG. 5 is a flow chart of an illustrative process 500 for content transmission
from a controlling terminal for multi-display. At 502, a controlling terminal and/or an
accessory display device may establish a connection with a server terminal. In these
instances, a connection may be established between a controlling terminal (a mobile
device) and an accessory display device (a television terminal). For example, the
connection may include a persistent connection using heartbeat techniques

At 504, the server terminal, the controlling, or an accessory display device may
initialize a current presentation and assign unique activity ID information for the
current presentation. For example, operations on the mobile terminal on
predetermined times may initialize the required presentation content, and the
activity ID information may be assigned accordingly. The activity ID information may
include a unique ID.

At 506, the controlling device or the accessory display device may transmit the
activity ID information to the sever terminal. For example, the mobile terminal may
transmit the unique ID and synchronization information associated with the
presentation content of the current presentation to the server terminal.

At 508, the mobile terminal may transmit a request for establishing the
mapping with the accessory display device to the server terminal. In some
implementations, the mobile terminal may receive, from the server terminal, an ID
code of the television terminal. The mobile terminal may transmit, to the server
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terminal, the request for establishing the mapping with an accessory display device
corresponding to the ID code. In these instances, the server terminal may assign ID
codes to television terminals in various ways. The mobile terminal may receive the ID
code of the accessory display device issued by the server terminal, scan a two-
dimensional ID code displayed by the accessory display device, receive a user input
including the accessory display device of the accessory display device, or receive the
ID code of the accessory display device via a sound wave.

At 510, the mobile device may transmit a controlling signal of the current
presentation and the presentation content to the server terminal. Two examples of
the steps of the information processing method may refer to the above-described
implementations associated with multi-display. In some implementations, requests
may include requests for establishing connections between a mobile terminal and a
television terminal, and/or for establishing mapping between the activity ID
information of the presentation on the mobile device and the television terminal.
The requests may be transmitted to the server terminal from the mobile terminal or
the television terminal respectively.

FIG. 6 is a schematic diagram of an illustrative computing architecture that
enables content transmission from a controlling terminal for multi-display. The
computing device 600 (e.g., a controlling device and an accessory display device) may
be a user device or a server for a multiple location login control. In one exemplary
configuration, the computing device 600 includes one or more processors 602,
input/output interfaces 604, network interface 606, and memory 608.

The memory 608 may include computer-readable media in the form of volatile
memory, such as random-access memory (RAM) and/or non-volatile memory, such as
read only memory (ROM) or flash RAM. The memory 608 is an example of computer-
readable media.

Computer-readable media includes volatile and non-volatile, removable and
non-removable media implemented in any method or technology for storage of
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information such as computer readable instructions, data structures, program
modules, or other data. Examples of computer storage media include, but are not
limited to, phase change memory (PRAM), static random-access memory (SRAM),
dynamic random-access memory (DRAM), other types of random-access memory
(RAM), read-only memory (ROM), electrically erasable programmable read-only
memory (EEPROM), flash memory or other memory technology, compact disk read-
only memory (CD-ROM), digital versatile disks (DVD) or other optical storage,
magnetic cassettes, magnetic tape, magnetic disk storage or other magnetic storage
devices, or any other non-transmission medium that may be used to store
information for access by a computing device. As defined herein, computer-readable
media does not include transitory media such as modulated data signals and carrier
waves.

Turning to the memory 608 in more detail, the memory 608 may include a
connection establishing module 610, an activity ID assignment module 612, a
transmission module 614, a request transmitting module 616, an information
transmitting module 618. The connection establishing module 610 may be
configured to establish a connection with a server terminal. The activity ID
assignment module 612 may be configured to initialize a current presentation and
assigning unique activity ID information for the current presentation. The
transmission module 614 may be configured to transmit the activity ID information to
the sever terminal. The request transmitting module 616 may be configured to
transmit a request for establishing the mapping with the accessory display device to
the server terminal. The information transmitting module 618 may be configured to
transmit a controlling signal of the current presentation and the presentation content
to the server terminal. The request transmitting module 616 may include an ID code
receiving module configured to receive, from the server terminal, an ID code of the
television terminal, a correspondence request transmitting module configured to
transmit, to the server terminal, and the request for establishing the mapping with an
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accessory display device corresponding to the ID code. The ID code receiving module
may be further configured to receive the ID code of the accessory display device
issued by the server terminal, scan a two-dimensional ID code displayed by the
accessory display device, receive a user input including the accessory display device
of the accessory display device, or receive the ID code of the accessory display device
via a sound wave.

Implementations herein relate to establishing, using a computing device, the
connection between the controlling terminal and the accessory display device. The
computing device may receiving a controlling signal of the current presentation from
the controlling terminal. The computing device may transmitting a controlling signal
of the current presentation and the presentation content to the server terminal. The
server terminal may receive, from the accessory display device, a request for
downloading the presentation content. If multiple accessory display devices are
associated with the controlling terminal, the presentation may be displayed on the
multiple accessory display devices. The connections may be established without
limitations on the number of the connections and the locations of the accessory
display devices.

The implementations are merely for illustrating the present disclosure and are
not intended to limit the scope of the present disclosure. It should be understood for
persons in the technical field that certain modifications and improvements may be
made and should be considered under the protection of the present disclosure

without departing from the principles of the present disclosure.
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CLAIMS

What is claimed is:

1. A method for multi-screen displaying, the method comprising:

establishing, by one or more processors, a connection between a controlling
terminal and an accessory display device;

receiving, by the one or more processors, activity ID information of a
presentation from the controlling terminal using the established connection;

establishing, by the one or more processors, a mapping between the
presentation and the accessory display device based on the activity ID information;
and

transmitting, by the one or more processors, a presentation content
associated with the presentation to the accessory display device for display based on

the mapping.

2. The method of claim 1, wherein the establishing the connection between
the controlling terminal and the accessory display device includes establishing a
persistent connection between the controlling terminal and the accessory display

device.

3. The method of claim 2, wherein the persistent connection includes a TCP
persistent connection, a HTTP persistent connection, or a socket persistent

connection.

4. The method of claim 1, wherein the receiving the activity ID information of
the presentation from the controlling terminal using the established connection
includes:

receiving a unique ID associated with the presentation from the controlling
terminal, and
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receiving synchronization information associated with the presentation

content of the presentation from the controlling terminal.

5. The method of claim 1, wherein the establishing the mapping between the
presentation and the accessory display device based on the activity ID information
includes:

assigning an ID code to the accessory display device;

receiving a request for establishing the mapping with the accessory display
device from the controlling terminal; and

establishing a correspondence between the activity ID information of the

presentation and the ID code of the accessory display device.

6. The method of claim 5, wherein the assigning the ID code to the accessory
display device includes:

generating hash codes using a hash algorithm based on a plurality of
connected accessory display devices; and

assigning a hash code to an individual accessory display device of the plurality

of connected accessory display devices as the ID code.

7. The method of claim 5, wherein the receiving the request for establishing
the mapping with the accessory display device from the controlling terminal includes:

issuing the ID code of the accessory display device to the controlling terminal;
and

receiving the request for establishing the mapping with an accessory display

device corresponding to the ID code from the controlling terminal.
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8. The method of claim 1, wherein the transmitting a presentation content
associated with the presentation to the accessory display device for display based on
the mapping includes:

receiving a controlling signal of the presentation from the controlling terminal;

transmitting the controlling information to the accessory display device
corresponding to the presentation based on the mapping;

receiving, from the accessory display device, a request for downloading the
presentation content; and

issuing, to the accessory display device, the presentation content that is

synchronized between the controlling terminal and a server terminal.

9. The method of claim 1, wherein the transmitting a presentation content
associated with the presentation to the accessory display device for display based on
the mapping includes:

receiving a controlling signal of the presentation and the presentation content
from the controlling terminal;

transmitting the controlling information to the accessory display device
corresponding to the presentation based on the mapping;

receiving, from the accessory display device, a request for downloading the
presentation content; and

issuing, to the accessory display device, the presentation content that is

transmitted from the controlling terminal to a server terminal.

10. A system for multi-screen displaying, the system comprising:

one or more pProcessors; and
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memory to maintain a plurality of components executable by the one or more
processors, the plurality of components comprising:

a connection establishing module configured to establish a connection
between a controlling terminal and an accessory display device,

an information receiving module configured to receive activity ID
information of a presentation from the controlling terminal using the
established connection,

a mapping module configured to establish a mapping between the
presentation and the accessory display device based on the activity ID
information, and

a presentation delivering module configured to transmit a presentation
content associated with the presentation to the accessory display device for

display based on the mapping.

11. The system of claim 10, wherein the plurality of components further
comprise a connection establishing module configured to establish a persistent

connection between the controlling terminal and the accessory display device.

12. The system of claim 10, wherein the information receiving module includes
an ID number receiving module configured to receive an unique ID associated with
the presentation from the controlling terminal, and a synchronization information
receiving module configured to receive synchronization information associated with

the presentation content of the presentation from the controlling terminal.

13. The system of claim 12, wherein the mapping module includes a
distributing module configured to assign an ID code to the accessory display device, a
mapping request module configured to receive a request for establishing the
mapping with the accessory display device from the controlling terminal, and an
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execution module configured to establish a correspondence between the activity ID

information of the presentation and the ID code of the accessory display device.

14. The system of claim 13, wherein the assigning module includes a hash
code generation module configured to generate hash codes using a hash algorithm
based on a plurality of connected accessory display devices, an assigning and
execution module configured to assign a hash code to an individual accessory display

device of the plurality of connected accessory display devices as the ID code.

15. The system of claim 13, wherein the mapping request module includes an
issuing module configured to issue the ID code of the accessory display device to the
controlling terminal, and a request receiving module configured to receive the
request for establishing the mapping with an accessory display device corresponding

to the ID code from the controlling terminal.

16. The system of claim 10, wherein the presentation delivering module
includes:

a control signal receiving module configured to receive a controlling signal of
the presentation from the controlling terminal,

a forwarding module configured to transmitting controlling information to the
accessory display device corresponding to the presentation based on the mapping,

a download request receiving module configured to receive, from the
accessory display device, a request for downloading the presentation content, and

an issuing and executing module configured to issue, to the accessory display
device the presentation content that is transmitted from the controlling terminal to a

server terminal.
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17. The system of claim 10, wherein the presentation delivering module
includes:

a control signal and content receiving module configured to receive a
controlling signal of the presentation and the presentation content from the
controlling terminal,

a forwarding module configured to transmit controlling information to the
accessory display device corresponding to the presentation based on the mapping, a
download request receiving module configured to receive, from the accessory display
device, a request for downloading the presentation content, and

an issuing and executing module configured to issue, to the accessory display
device the presentation content that is transmitted from the controlling terminal to a

server terminal.

18. A method for multi-screen displaying, the method comprising:

establishing, by one or more processors of a computing device, a connection
with a server terminal;

initializing, by the one or more processors, a presentation associated with the
connection;

assigning, by the one or more processors, unique activity ID information to the
presentation;

transmitting, by the one or more processors, the activity ID information to a
sever terminal;

transmitting, by the one or more processors to the server terminal, a request
for establishing a mapping with an accessory display device; and

transmitting, by the one or more processors, a controlling signal of the

presentation and a presentation content to the server terminal.
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19. The method of claim 18, wherein the transmitting a request for
establishing the mapping with the accessory display device to the server terminal
includes:

receiving, from the server terminal, a ID code of the accessory display device
associated with the server terminal; and

transmitting, to the server terminal, the request for establishing the mapping

with an accessory display device corresponding to the ID code.

20. The method of claim 19, wherein the receiving, from the server terminal,
the ID code of the accessory display device associated with the server terminal
includes:

receiving the ID code of the accessory display device issued by the server
terminal;

scanning a two-dimensional ID code displayed by the accessory display device;

receiving a user input including the accessory display device of the accessory
display device; or

receiving the ID code of the accessory display device via a sound wave.
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