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(57) Abstract: Systems and methods are provided for determining identifier information associated with media content stored in a
storage device; wherein the storage device comprises a plurality of clusters and stores a media file including media content and iden -
tifier information associated with the media content, the media content and the identifier information being stored in a plurality of
data units distributed among the plurality of clusters. The method comprises: determining, when a data unit is read, a first identifier
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METHOD AND APPARATUS FOR DETERMINING MEDIA INFORMATION
ASSOCIATED WITH DATA STORED IN STORAGE DEVICE

CROSS-REFERENCE TO RELATED APPLICATION

[001] This application is based upon and claims priority to Chinese Patent
Application No. 201410509618.0, filed September 28, 2014, the entire content of which is

incorporated herein by reference.

TECHNICAL FIELD
[002] The present disclosure generally relates to the field of media information
processing and, more particularly, to a method and an apparatus for determining

information associated with media data stored in a storage device.

BACKGROUND

[003] Nowadays, large display screens are widely used to display information at
public places such as shopping malls, name brand stores, subways, airports, etc. The large
display screens typically receive the media information from playback devices, which in
turn acquire the media information from removable storage devices, such as Universal
Serial Bus (USB) drive, Secure Digital (SD) card, etc. Media files can be written into these
storage devices with a personal computer (PC). The storage devices can be connected to the
playback devices to play the media files. The storage devices can also be internal to the
playback devices.

[004] When a playback device plays a media file stored in the storage device, it
may be necessary for the storage device to determine which part of the media file is being
read and displayed by the playback device. For example, the storage device may need to

determine a reading progress of the media file. The storage device may also need to provide
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some additional information about the media content that is currently being displayed to
other terminal devices. For example, if the media content depicts a product, the storage
device may need to provide the name of the product and the web address of a web page
associated with the product.

[005] However, typically the storage device only reads and writes the media file as
data blocks, and do not have information, such as file name, that enables the storage device
to identify which data block belongs to a particular media file. The file system information
(e.g., file handles, file locations, other information for accessing the files, etc.) is typically
available only to the operating system running on the playback device. Therefore, the
storage device typically cannot determine which part of the media file is being read and
displayed, and cannot provide additional information about the media content that is

currently being displayed.

SUMMARY

[006] Embodiments of the present disclosure provide a computer-implemented
method for determining identifier information associated with media content stored in a
storage device. The storage device comprises a plurality of clusters and stores a media file
including media content and identifier information associated with the media content, the
media content and the identifier information being stored in a plurality of data units
distributed among the plurality of clusters. The method comprises: determining, when a data
unit is read, a first identifier associated with a first target cluster that stores the data unit
being read; determining a second identifier associated with the first identifier, the second
identifier being associated with a second target cluster that stores a data unit that stores the
identifier information; and obtaining, based on the second identifier, the identifier

information associated with the media content.
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[007] In some embodiments, the method further comprises creating a lookup table.
The lookup table stores identifiers associated with at least some of the plurality of clusters.
The lookup table also stores the second identifier. At least one of the identifiers is
associated with the second identifier in the lookup table.

[008] In some embodiments, the creation of a lookup table comprises the following
steps: traversing a file allocation table to acquire the identifiers; associating one of the
identifiers with each of the identifiers in the lookup table; and associating the second
identifier with the one of the identifiers. The second identifier is determined by locating the
one of the identifiers in the lookup table based on the first identifier, and locating the second
identifier in the lookup table based on the one of the identifiers.

f009] In some embodiments, the identifiers include a third identifier and a fourth
identifier; wherein the third identifier is associated with a cluster that stores a data unit at a
head location of the media file; and wherein the fourth identifier is associated with a cluster
that stores a data unit included in a tail location of the media file. In some embodiments,
each of the at least some of the plurality of clusters is separated by a pre-determined number
of clusters.

[010] In some embodiments, the creation of the lookup table comprises the
following steps: detecting a writing operation at the storage device; responsive to the
detection of writing operation, detecting one or more changes in the file allocation table;
and updating the lookup table to reflect the one or more changes in the file allocation table.

[011] In some embodiments, the plurality of data units store a plurality of media
contents; the data unit that stores identifier information associated with the plurality of
media contents also stores information about the physical locations of the plurality of media
contents in the media file. Each of the data units of the media file is associated with a

sequence number, the sequence number indicating an order of the data units in the media
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file. The lookup table also stores the sequence numbers. The method further comprises:
determining, from the lookup table, a first sequence number associated with the data unit
being read; determining a first physical location of the data unit being read based on the first
sequence number and a data capacity of a cluster; comparing the physical locations of the
plurality of media contents against the first physical location to find a match; and obtaining
the identifier information associated with the matching media content.

[012] In some embodiments, the plurality of data units store a plurality of media
contents; wherein the data unit that stores identifier information associated with the plurality
of media contents also stores information about the physical locations of the plurality of
media contents in the media file. Each of the data units of the media file is associated with a
sequence number, the sequence number indicating an order of the data unit in the media
file. The lookup table stores the sequence numbers. The method further comprises:
determining a first physical location of the data unit being read based on a location of the
first target cluster in a file allocation table; comparing the physical locations of the plurality
of media contents against the first physical location to find a match; and obtaining the
identifier information associated with the matching media content.

[013] In some embodiments, the method further comprises: recording a reading
time associated with the reading of the data unit; determining a time difference between a
reading and a playing of the media file; determining a data unit being played based on the
recorded reading time, and the determined time difference; and obtaining identifier
information associated with the data unit being played.

[014] In some embodiments, the method further comprises: determining
information associated with the media content based on the identification information; and
transmitting the information in response for a request for information associated with the

media content.
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[015] Embodiments of the present disclosure also provide a computer-implemented
method for determining information about a playing operation of a media file stored in a
storage device; wherein the storage device stores a media file that includes a plurality of
data units. The method comprises: determining that a data unit is read at a preset sample
time point; and determining an actual playback time for the data unit at a playback device
based on a time difference between a reading time and a playback time of the playback
device, and based on the sample time point.

[016] In some embodiments, the method further comprises: obtaining an actual
playback time that matches with a current time; and determining a data unit that is read at a
sample time point that corresponds with the matching actual playback time, based on the
time difference.

[017] Embodiments of the present disclosure also provide a computer-implemented
method for determining playback time information of a media file stored in a storage device
and to be played at a playback device; wherein the media file includes a plurality of media
contents and a start time point for each of the media contents. The method comprises:
detecting a first reading operation for first media content; detecting a second reading
operation for second media content, the second media content being stored adjacent to the
first media content in the media file; acquiring a first absolute time point when the first
reading operation starts; acquiring a second absolute time point when the second reading
operation starts; calculating a first difference between the first absolute time point and the
second absolute time point; acquiring a first start time point of the first media content and a
second start time point of the second media content from the storage device; calculating a
second difference between the first start time and the second start time by a calculation;
determining a third difference between the second difference and the first difference; and

determining the third difference as a time difference between a reading time and a playback
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time of the playback device.

[018] Embodiments of the present disclosure also provide an apparatus for
determining identifier information associated with media content stored in a storage device;
wherein the storage device comprises a plurality of clusters and stores a media file including
media content and identifier information associated with the media content, the media
content and the identifier information being stored in a plurality of data units distributed
among the plurality of clusters. The apparatus comprises a processor being configured to:
determine, when a data unit is read, a first identifier associated with a first target cluster that
stores the data unit being read; determine a second identifier associated with the first
identifier, the second identifier being associated with a second target cluster that stores a
data unit that stores the identifier information; and obtain, based on the second identifier,
the identifier information associated with the media content.

[019] In some embodiments, the processor is further configured to create a lookup
table; wherein the lookup table stores identifiers associated with at least some of the
plurality of clusters; wherein the lookup table also stores the second identifier; wherein at
least one of the identifiers is associated with the secohd identifier in the lookup table.

[020] In some embodiments, the plurality of data units store a plurality of media
contents; wherein the data unit that stores identifier information associated with the plurality
of media contents also stores information about the physical locations of the plurality of
media contents in the media file; wherein each of the data units of the media file is
associated with a sequence number, the sequence number indicating an order of the data
units in the media file; wherein the lookup table stores the sequence numbers; wherein the
processor is further configured to: determine, from the lookup table, a first sequence
number associated with the data unit being read; determine a first physical location of the

data unit being read based on the first sequence number and a data capacity of a cluster;
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compare the physical locations of the plurality of media contents against the first physical
location to find a match; and obtain the identifier information associated with the matching
media content.

[021] In some embodiments, the processor is further configured to: record a
reading time associated with the reading of the data unit; determine a time difference
between a reading and a playing of the media file; determine a data unit being played based
on the recorded reading time, and the determined time difference; and obtain identifier
information associated with the data unit being played.

[022] In some embodiments, the processor is further configured to: determine
information associated with the media content based on the identification information; and
transmit the information in response for a request for information associated with the media
content.

[023] Embodiments of the present disclosure also provide an apparatus for
determining information about a playing operation of a media file stored in a storage device;
wherein the storage device stores a media file that includes a plurality of data units. The
apparatus comprises a processor being configured to: determine that a data unit is read at a
preset sample time point; and determine an actual playback time for the data unit at a
playback device based on a time difference between a reading time and a playback time of
the playback device, and based on the sample time point.

[024] In some embodiments, the processor is further configured to: obtain an actual
playback time that matches with a current time; and determine a data unit that is read at a
sample time point that corresponds with the matching actual playback time, based on the
time difference.

[025] Embodiments of the present disclosure also provide an apparatus for

determining playback time information of a media file stored in a storage device and to be
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played at a playback device; wherein the media file includes a plurality of media contents
and a start time point for each of the media contents; the apparatus comprises a processor
being configured to: detect a first reading operation for first media content; detect a second
reading operation for second media content, the second media content being stored adjacent
to the first media content in the media file; acquire a first absolute time point when the first
reading operation starts; acquire a second absolute time point when the second reading
operation starts; calculate a first difference between the first absolute time point and the
second absolute time point; acquire a first start time point of the first media content and a
second start time point of the second media content from the storage device; calculate a
second difference between the first start time and the second start time by a calculation;
determine a third difference between the second difference and the first difference; and
determine the third difference as a time difference between a reading time and a playback
time of the playback device.

[026] Additional objects and advantages of the disclosed embodiments will be set
forth in part in the following description, and in part will be apparent from the description,
or may be learned by practice of the embodiments. The objects and advantages of the
disclosed embodiments may be realized and attained by the elements and combinations set
forth in the claims.

[027] Itis to be understood that both the foregoing general description and the
following detailed description are exemplary and explanatory only and are not restrictive of

the disclosed embodiments, as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[028] FIG. 1 is a flowchart of an exemplary method for determining media

information associated with data being accessed from a storage device, consistent with



WO 2016/049350 PCT/US2015/052010

embodiments of the present disclosure.

[029] FIG. 2 is a flowchart of an exemplary method for determining information
about a playing operation of a media file stored in the storage device.

[030] FIG. 3 is a flowchart of an exemplary method for determining playback
times associated with a plurality of media contents stored in a media file, consistent with
embodiments of the present disclosure.

[031] FIG. 4 is a block diagram of an exemplary apparatus for determining media
information associated with data being accessed from a storage device, consistent with
embodiments of the present disclosure.

[032] FIG. 5 is a block diagram of an exemplary apparatus for determining media
information associated with data being accessed from a storage device, consistent with
embodiments of the present disclosure.

[033] FIG. 6 is a block diagram of an exemplary apparatus for determining
playback times associated with a plurality of media contents stored in a media file,

consistent with embodiments of the present disclosure.

DESCRIPTION OF THE EMBODIMENTS

[034] Reference will now be made in detail to exemplary embodiments, examples
of which are illustrated in the accompanying drawings. The following description refers to
the accompanying drawings in which the same numbers in different drawings represent the
same or similar elements unless otherwise represented. The implementations set forth in the
following description of exemplary embodiments do not represent all implementations
consistent with the invention. Instead, they are merely examples of apparatuses and methods
consistent with aspects related to the invention as recited in the appended claims.

[035] Embodiments of the present disclosure provide methods and apparatuses for
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determining identifier information associated with media content stored in a storage device.
For a media file including multiple data units is distributed among a plurality of clusters of a
storage device, when a first cluster associated with a first identifier is read, a second cluster
associated with a second identifier that stores identifier information of the media file can be
located, based on an association between the first and the second identifiers, and the
identifier information associated with the media content can be obtained. Moreover, when a
timing difference between a reading time and a playback time is known, the portion of
media data being current displayed can be determined, and the associated identifier
information can be obtained as well.

[036] In the embodiments of the present application, identifier information
associated with media contents can be added into the media file data, which can then
include the data of the media content and identifier information associated with the media
content. The location where the identifier information is to be added into the file data can be
selected in different situations. For example, to avoid affecting the playing of the media file,
the identifier information can be added at a tail location of the media file. Besides, typically
media files include certain description information at a head location of the files. The
description information can indicate a type and a size of the file. The head location of the
media files can also include some reserved fields, and the identifier information can be
added to those fields as well.

[037] Accordingly, the media files stored in the storage device are special files
including identifier information associated with the media content stored in the media files.
Since a storage device stores and distributes file data among clusters, the media file data is
generally divided into a plurality of data units according to a data storage capacity of each
cluster. Each of the data units is assigned a sequence number to reflect the sequence of the

data units in the media file. The numbers can be successive or non-successive, as long as
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they follow a certain order to reflect the sequence of the data units. The data units are stored
and distributed among the clusters. In this way, the identifier information associated with
the media content can be stored in one of the data units that is associated with a
predetermined sequence number (e.g., the final data unit of the file).

[038] When the data stored in the storage device is accessed by the playback
device, the storage device can detect a cluster that is being accessed. Embodiments of the
present disclosure enable reversely searching of information about the file associated with
that cluster. Taking a certain media.avi file as an example, the file is stored in clusters {C
4), (C(7), C(8)...C (n)} of the storage device (generally under the 32-Bit File Allocation
Table (FAT32) format). When the storage device detects that a cluster C (m) is read,
embodiments of the present disclosure enables determination of information associated with
the data unit stored in cluster C (m).

[039] In a storage device (e.g., a hard disk drive), data is stored in partitions of a
magnetic disc. One partition is divided into clusters of the same size, and each cluster
includes a number of contiguous blocks and is associated with a cluster number. The cluster
size can vary according to a type of the File Allocation Table (FAT) system, and the size of
a partition. Typically, a size of a cluster falls between 2KB and 32KB. A media file stored
in such a storage device may be distributed among more than one cluster, depending on the
size of the file. A cluster chain can be used to represent the media file with a sequence of
clusters that store, sequentially, different units of the media file data. Clusters of the
sequence typically do not neighbor with each other but are scattered within the storage
device. When a file is distributed among the clusters, a file allocation table (e.g. a table
structure defined under FAT) can be generated.

[040] A FAT table includes entries for all the clusters of a partition, and then store

information about a cluster chain of a file. Each entry is associated with an entry number
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that corresponds to the location of the entry within the table. One of the entries of the table
stores information about the Root Directory. The information includes a cluster number
associated with the first cluster that stores a first portion of the media file. The other entries
of the table can correspond to the clusters, with the associated entry numbers associated
with the cluster numbers. The entry numbers are typically shifted (e.g., with an offset of 2)
from the corresponding cluster numbers. For example, entry number 3 corresponds to
cluster number 1.

[041] A plurality of portions of a file can be distributed among the clusters. In that
case, an entry of the table that corresponds to a cluster storing a portion of the file can store
an entry number that corresponds to the subsequent cluster that stores the next portion of the
file. A combination of the entries can then be used to represent a cluster chain.

[042] Table I below illustrates an exemplary FAT table provided to illustrate the

aforementioned mechanism:

OxFSFFFFOF | OxFEFFFFFF Root 4 | s 7 0
Directory
10 0 0 11 | 26 0 0
0 0 0 0o | o 0 0
0 0 0 0 | 0 |OxOFFFFFFE | o0
Table 1

[043] Table 1 includes 28 entries. Each entry is associated with an entry number
that corresponds to its location in the table. For example, the entry storing “OxFSFFFFOF” is
associated with entry number O, the entry storing “OXxFFFFFFFF” is associated with entry
number 1, the entry storing the Root Directory is associated with an entry number 2, the

entry storing “4” is associated with entry number 3, the entry storing “10” is associated with
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entry number 7, and the entry storing “OxOFFFFFFF” is associated with entry number 26,
etc.

[044] Starting from the fourth entry, each entry also corresponds to a cluster. The
entry number corresponds to a cluster number with an offset of 2. As an illustrative
example, file data are to be distributed, sequentially, at clusters associated with cluster
numbers 1, 2, 3, 5, 9, and 24. The Root Directory of Table 1 stores the information
indicating that the first data unit of the file is stored at cluster number 1. Entry number 3 of
the FAT table corresponds to cluster number 1, and the associated entry stores a number
(number 4 in this example) that corresponds to the next cluster (associated with cluster
number 2, with an offset of 2) that stores the second data unit of the file. Therefore, the
entry stores a “4” to indicate the next cluster is associated with cluster number 2. Likewise,
entry number 4 of the FAT table stores a number (number 5 in this example) that
corresponds to the next cluster (associated with cluster number 3, with an offset of 2) that
stores the third data unit of the file. Therefore, the entry stores a “5” to indicate that the next
cluster is associated with cluster number 3. Entry number 5 of the FAT table stores a
number (number 7 in this example) that corresponds to the next cluster (associated with
cluster number 5, with an offset of 2) that stores the fourth data unit of the file. Entry
number 7 stores a number (number 10 in this example) that corresponds to the next cluster
(associated with cluster number 8) that stores the fifth data unit of the file. Entry number 10
stores a number (number 11 in this example) that stores the sixth data unit of the file. Entry
number 11 stores a number (number 26 in this example) that stores the last data unit of the
file. Finally, entry number 26 stores an end-of-file marker to indicate that the corresponding
cluster (associated with cluster number 24) stores the last data unit of the file.

[045] Based on the information from the table, it can be determined that the first

data unit of the file is stored at a cluster associated with cluster number 1, the second data
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unit of the file is stored at a cluster associated with cluster number 2, the third data unit of
the file is stored at a cluster associated with cluster number 3, the fourth data unit of the file
is stored at a cluster associated with cluster number 5, the fifth data unit of the file is stored
at a cluster associated with cluster number 8, the sixth data unit of the file is stored at a
cluster associated with cluster number 9; and the seventh data unit of the file is stored at a
cluster associated with cluster number 24.

[046] As can be seen from the above descriptions, after determining a cluster
number associated with a cluster that stores a data unit of the file being accessed by the
playback device, the storage device can also locate, with the FAT table, the clusters that
store the first data unit and the last data unit of the file. Also, as described before, the head
part or the tail part of a media file can include identifier information associated with the
media content of the file. Therefore, by reading a cluster that stores the data unit associated
with the aforementioned predetermined sequence number (i.e., the data pre-selected to
include the identifier information), the storage device can also determine the identifier
information. The storage device than then provide the identifier information to an external
terminal device upon request.

[047] Reference is now made to FIG. 1, which illustrates an exemplary method 100
for determining media information associated with data being accessed from a storage
device, according to embodiments of the present disclosure. The method can be performed
by a system which can be a storage device or have access to the storage device. The storage
device includes a plurality of clusters. The storage device stores a media file, which
includes data for media content and identifier information associated with the media
content. The media file data includes a plurality of data units. Each of the data units is
associated with a sequence number to reflect the sequence of the data units in the media file.

The data units are stored and distributed among the plurality of clusters of the storage
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device. The identifier information associated with the media content can be included in a
pre-selected data unit associated with a pre-determined sequence number. Referring to FIG.
1, method 100 includes the following steps.

[048] Instep S101, when a data unit of the media file is read, the system
determines a first identifier associated with a first target cluster where the currently-read
data unit is stored.

[049] In step S102, the system determines, based on a file allocation table (e.g.
FAT) of a file system that includes the media file, a second identifier associated with a
second target cluster, the second identifier being associated with the first identifier. The data
units stored in the first target cluster and the second target cluster are associated with the
same media file. The second target cluster stores the pre-selected data unit that includes the
identifier information and is associated with the pre-determined sequence number.

[050] In some cases, the data unit stored in the currently-read cluster may be part
of content data of the media file. In this case, the currently-read cluster may not include the
identifier information associated with the media content, which is stored in a different part
of the file (e.g., at the tail location of the media file, to avoid affecting the playing of the
file). As a result, the system cannot directly acquire the identifier information from the
currently-read media content. However, since the identifier information associated with the
media content is included in the media file data, and the data unit including the identifier
information is also stored as part of the media file at a specific cluster, the system can
acquire the identifier information by locating that specific cluster.

[051] Specifically, after determining the first identifier of the first target cluster
(for example, a cluster number) that is being read, the system can also locate the cluster that
stores the data unit associated with the predetermined sequence number (e.g., the second

target cluster). One way of locating the second target cluster is by traversing the FAT table.
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For example, by taking each cluster as a unit, the system can read entries of the table into an
internal memory and analyze them. The system can also traverse the cluster chain and
record the entries along the chain in the internal memory. For example, after the system
detects c(m) (the cluster number associated with the cluster that stores the currently-read
data), the system can acquire c(1), the cluster that stores the first data unit of the file. From
c(1), the system can traverse the cluster chain until it reaches c(n), the cluster that stores the
last data unit of the file, to search for c(m). During the searching and traversing, since it is
not certain whether c(m) can be found, the cluster chain information of all the files need to
be stored in the internal memory. As a result, such an algorithm consumes too much of
internal memory spaces, and the algorithm is not preferable especially when the internal
memory has little space. If the result of the traversal is not stored in the memory, a backing
tracking IO problem can occur after ¢(m) is found.

[052] To reduce requirement for internal memory, embodiments of the present
disclosure provide a method of, based on the cluster number associated with the cluster that
stores the currently-read data of a file, locating the cluster numbers associated with the
clusters that store the first and the last data units of that file. A fast lookup table associated
with the FAT table can be created and stored in the storage device. Furthermore, in order to
prevent the fast lookup table from being deleted by mistake, a hidden partition can be
created in the storage device to store the fast lookup table.

[053] The fast lookup table can be created by traversing a FAT table. The
traversing of the FAT table can occur once after each time the storage device (or the
system) is powered on. Subsequently, once the system detects that the data stored at a
certain cluster is being read, the system can search the fast lookup table to locate the
clusters that store the first and the last data units of the file whose data is being read. The

fast lookup table can store a target cluster identifier (e.g., a cluster number) that is
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associated with each of the cluster identifiers, and the data units associated with each cluster
identifier belong to the same media file. The target cluster (associated with the target cluster
identifier) can store the data unit associated with the predetermined sequence number (that
is, the data unit that stores the identifier information associated with the media content). For
example, the target cluster can store the first or the last data units of the media file.

[054] In some embodiments, the fast lookup table can also store the sequence
numbers associated with the data units (within the media file) stored in each cluster. Such
an arrangement can provide the location of the currently-read data unit within the media
file, under certain circumstances. For example, a certain AVI (Audio Video Interleaved) file
has a size of 10Mb. Based on the sequence number associated with the currently-read
cluster, it can be determined that the currently-read data is located between the SMb and
6Mb of the file.

[055] Table 2 below illustrates an exemplary fast lookup table structure provided
to illustrate the aforementioned mechanism. The information in Table 2 corresponds to

Table 1.

Cluster identifier of
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8 1
9 1 6
24 1 7

Table 2

[056] As an illustrative example, if the cluster identifier associated with the
currently accessed data is known (for example, cluster number 5), the system can access the
fast lookup table to determine that the cluster identifier of the first data unit in the file
associated with the accessed data is cluster number 1, the cluster identifier of the last data
unit is cluster number 24, and the data stored in the cluster associated with cluster number 5
is the 4™ data unit in the file.

[057] Tt should be noted that, in Table 2, each cluster identifier (in the first column)
is associated with the cluster identifier of the first data unit in the media file, but only the
cluster identifier of the first data unit is associated with the cluster identifier of the last data
unit. That is because, when traversing the FAT table, the system cannot obtain the cluster
identifier of the last data unit until it detects the end of the file. If each cluster identifier is to
be associated with the cluster identifier of the last data unit, backtracking may be needed,
which can take a long time. Therefore, in the preferred embodiment of the present
disclosure, information about the cluster identifier of the last data unit is only stored in the
same row as the cluster identifier of the first data unit. Thus, when the data stored in other
clusters associated with the same file is read, the system first finds the row within Table 2
that corresponds to the cluster identifier of the currently-read cluster. Within that row, the
system can find the cluster identifier of the first data unit of the file (from the second
column). And then the system can find the row that corresponds to the cluster identifier of
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the first data unit of the file (from the second row). Within that row, the system can find the
cluster identifier of the last data unit of the file (from the fourth column).

[058] When creating the fast lookup table, the system can traverse, for each cluster
number, the FAT table to determine the cluster number of the first data unit of a file
distributed among the clusters associated with the cluster numbers. After locating the cluster
number of the last data unit of the file, the system can then store that cluster number as an
end cluster identifier in the same row as the cluster number of the first data unit.

[059] That is to say, in the preferred implementation, in creating the fast lookup
table, the system first traverses a file allocation table (e.g. FAT), and then determines a start
cluster identifier of the media file associated with the data unit stored in each cluster
identifier (the start cluster is used for storing the first data unit in the media file). Then, the
start cluster identifier of the media file is recorded into a first field of each entry of the fast
index table associated with each cluster identifier. Then, if a certain cluster identifier is
determined as an end cluster of the media file (the end cluster is used for storing the last
data unit in the media file) during traversing, the end cluster identifier is recorded into a
second field of the entry of the fast index table associated with the start cluster of the media
file.

[060] Embodiments of the present disclosure further provide a method of
determining the cluster identifier of the data unit associated with a predetermined sequence
number in a media file (i.e., the data unit that stores the identification information) from the
aforementioned fast lookup table as follows:

[061] Firstly, the system determines a first target entry where a first identifier
associated with the first target cluster is located.

[062] Secondly, the system determines a start cluster identifier of the media file

associated with the first target cluster based on a first field of the first target entry.
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[063] Thirdly, the system determines a second target entry where the start cluster
identifier is located.

[064] Finally, the system determines an end cluster identifier of the media file
associated with the first target cluster based on a second field of the second target entry. The
end cluster identifier can be associated with the cluster that stores the identification
information (e.g., the second target cluster).

[065] The fast lookup table allows the system to efficiently locate a cluster that
stores a data unit associated with the predetermined sequence number, based on the cluster
number associated with a cluster that is being read.

[066] In some embodiments, the aforementioned fast lookup table can be created
when the storage device is connected to the playback device and starts to be powered on.
Interaction with a user terminal device is not required to create the table. To reduce the time
required to build the table, two fast lookup tables of different granularities can be created.
First, a first fast lookup table can be created for a set of cluster identifiers that meet certain
preset conditions. After the first fast lookup table is created, the system can receive requests
from the user terminal device, and based on the requests, create a second fast lookup table
from the first fast lookup table to include more complete information. The creation of the
second fast lookup table can be as part of background computing. Compared with the
second fast index table, the first fast lookup table can have a coarse granularity and contains
fewer entries. Therefore, the first fast lookup table may be regarded as a coarse granularity
table, and the second fast lookup table may be regarded as a fine granularity table.

[067] For the coarse granularity table, when the file allocation table is traversed,
the information shown in Table 2 is created only for some cluster identifiers satisfying a
preset condition, and the other cluster identifiers are neglected temporarily. For example,

the root directory entry of the file allocation table stores the cluster identifiers of the first
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data unit of each file. Besides, as described before with Table 1, the FAT table stores a
special end-of-file marker for the last data unit of each file. Thus, the cluster identifiers
associated with the starting cluster (i.e. a cluster associated with the beginning of a file) and
the ending cluster (i.e. a cluster associated with the end of a file) can be easily determined,
even if the association between the starting and ending clusters are not yet determined.
Accordingly, a coarse granularity table can be created for these clusters. Moreover, a coarse
granularity table can be created to include only clusters associated with cluster identifiers
that are separated by a certain interval (i.e. by a certain number of clusters). The interval can
be a certain multiple of a difference between the cluster identifiers. For example, an interval
of 100 can be used, so that the coarse granularity table only includes clusters associated
with cluster numbers 100, 200, 300, and so on. The lookup information (e.g., the cluster
identifier for the first date unit, etc.) for other clusters can be added later as part of the
background computing. The same method can be used for acquiring the lookup information
for both the coarse granularity table and the fine granularity table.

[068] If neither the coarse granularity table nor the fine granularity table stores a
cluster number that is currently being accessed, the system cannot locate the associated
ending cluster and provide the identifier information of the associated content to the user
terminal device. However, in practical situations the file data of the currently played media
content is scattered and stored into a plurality of clusters. Therefore, typically at least one
cluster associated with the file is stored in the coarse granularity table. Therefore, if the
coarse granularity table also stores the ending cluster information, the system can locate the
ending cluster associated with the file based on any of the clusters associated with the file,
thereby acquiring the identifier information of the associated content in the file.

[069] In some embodiments, the above fast index table can be created using other

methods. For example, the system can monitor a writing operation on any data area, which
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can indicate that some media data is being written into the storage device. The fast lookup
table can be created based on the change of the file allocation table, and then stored at a
hidden sector of the storage device. In this way, once the storage device (or a system having
direct access to the storage device) is plugged into the playback device and is powered on,
the system can perform multi-screen interaction with the user terminal device with the
created fast lookup table (e.g., by providing, on a different screen, additional information
about a media content being displayed on a specific screen, after acquiring the additional
information using the fast lookup table), without creating the fast index table once again
after the storage device is powered on.

[070] The fast lookup tables thus created enable efficient acquisition of file
information. Such an arrangement can also maintain a certain level of performance in an
environment where the internal memory has very limited space, for at least the following
reasons.

[071] First, a table-creating performance of the fast lookup table is analyzed. Each
time when one partition in the file allocation table is read, a number of partitions (e.g., four)
in a fast lookup table area can be written (index item contents are four times of file
allocation table items). When a coarse granularity table is created, the system can adjust if
index item contents are written or not according to cluster identifiers. For example, the
system can control to write once each time after traversing 512 cluster identifiers. In this
way, each time when one partition of the file allocation table is read, one index partition is
written correspondingly. Thus, through this method, the system can only request a memory
overhead of a size of one file allocation table partition (512 bytes) plus a size of four index
partitions or one index partition (512 bytes or 2K), totally 2.5K. In some embodiments, the
overhead for creating the coarse granularity table is 3s-4s in the case that the storage device
stores 1.2G data.
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[072] Second, the fast lookup table also maintains a certain level of reading
performance. When one cluster is read, the system can reversely derive information about
its file associated with the cluster. According to embodiments of the present disclosure,
accessing a cluster will lead to accessing a cluster number in the fast lookup table.
Theoretically, in the worst scenario, the accessing speed of the storage device is reduced by
50%, since the number of accesses doubles, and the number of loading and swapping cluster
data into and out of intema} memory can double as well. However, the worst scenario is
unlikely to happen. This is because file clusters in the FAT32 file system are generally
arranged contagiously. Typically two clusters that are read successively belong to the same
sector. Therefore, after the data of a sector is loaded into a memory for accessing a cluster,
the sector data can remain in the internal memory for the next cluster access. Typically the
sector data can be swapped out of the internal memory after 128 cluster reads (512 bytes / 4
bytes). In the best scenario, a new sector needs to be read for every 128 cluster reads. Given
that it is very rare that a file is not stored between any contagious clusters, the degradation
in accessing speed is negligible.

[073] In Step S103, based on the data unit stored in the second target cluster, the
system determines the identifier information associated with the currently read media
content.

[074] After the system obtains the second target cluster that stores the identifier
information, the system determines identifier information associated with the currently-read
media content based on data stored in the second target cluster.

[075] A person with ordinary skill in the art will understand that the names “media
content” and “media file” refer to two concepts. “Media content” refers to details about the
content being played, for example, an advertisement of a certain commodity, etc. On the

other hand, the media file refers to a storage form for storing the media content into the
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storage device, for example, storing the media content into a file with an AVI form, etc.

[076] In some cases, one media file may only store one media content. In this case,
identifier information stored at, for example, a tail part of the media file can be the identifier
information associated with the media content. Thus, as long as the system detects which
media file is being played, system can also detect the currently played media content. The
storage device can use the identifier information stored at the tail part of the media file to
return a response to a party who sends the request.

[077] However, in some cases, one media file may store a plurality of media
contents. For example, a certain media file stores advertisements of a plurality of
commodities. In this case, when a user is interested in certain specific media content, the
identifier information provided to the user should correspond to that specific media content.
Accordingly, the system needs to detect not only the media file, but also the specific media
content that is being played.

[078] In some embodiments, to enable detection of specific media content,
identifier information associated with each piece of media content in the file can be attached
as part of the file. The physical location information of each piece of media content in the
media file can also be included in the file. Both the identifier information and the physical
location information can be stored at the second target cluster. Accordingly, after the system
detects a cluster identifier of the currently-read cluster (e.g., the first target cluster), the
system can locate the cluster identifier of a specific cluster (e.g., the second target cluster)
that is associated with the same media file as the currently-read cluster. Then, the system
can determine, based on a data unit stored in the second target cluster, the physical location
of each of the media contents within the media file, and their corresponding identifier
information. The system can determine a target physical location, and then compare the

target physical location against the physical location of each of the media contents to find a
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match. When the media content associated with the matching physical location is found, the
system can then select the identifier information associated with that matching media
content to be the identifier information associated with the currently-read media content.

[079] For example, to determine a location of the currently-read data within the
associated media file, the system can estimate the location based on the sequence number
associated with a data unit stored at the first target cluster (the currently-read cluster). As an
illustrative example, each cluster has a data capacity of 4KB. The data unit stored at the first
target cluster is associated with a sequence number of 4 in the associated media file. The
system can then estimate that the data being assessed is located between the 12KB and
16KB locations in the media file data. The system can then determine, based on the
descriptive information included in the data stored in the second target cluster, which media
content is associated with the portion of data between the 12KB and 16KB locations in the
media file data.

[080] In some embodiments, when the media file stores a plurality of media
contents, the file data may include identifier information associated with each of the media
contents, and the physical location of each of the media contents in the media file. The fast
lookup table can also store a sequence number associated with each data unit stored at each
cluster, and associate the sequence number with the cluster identifiers. To obtain identifier
information of the currently-read media content, embodiments of the present disclosure
further provide the following method:

[081] Firstly, the system determines, from the fast lookup table, a target sequence
number associated with a data unit (associated with a media file) stored at a first target
cluster.

[082] Secondly, based on the target sequence number and the data capacity of each

cluster, the system determines a physical location, within the media file, of that data unit
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stored at the first target cluster.

[083] Thirdly, the system parses the data stored at a second target cluster to
determine the physical location of each of the media contents within the media file, and the
identifier information associated with each of the media contents.

[084] Fourthly, the system compares the physical location of each of the media
contents against the physical location of the data unit stored at the first target cluster to find
a match. When the media content associated with the matching physical location is found,
the system can then determine that the identifier information associated with that media
content to be the identifier information associated with the currently-read media content.

[085] Therefore, according to embodiments of the present disclosure, when the
playback device reads the media file stored in the storage device, the storage device (or a
system that have direct access to the storage device) can determine, based on information
about a read operation of the data stored therein and the associated file allocation system
(e.g. FAT), the identifier information associated with the currently read media content.
Thus, the system can determine information about a reading progress of the media file, and
provide the information, or other related information, to another party upon request.

[086] There are many applications for the identifier information associated with the
currently-read media content determined according to embodiments of the present
disclosure. As an illustrative example, when a device connected to a large display screen
engages in a multi-screen interaction with a user terminal device, the user terminal device
may request for a certain content associated with the media content currently played on the
large display screen. For example, the large screen can be displaying an advertisement
about a certain product. When viewing the advertisement, the user may want to know more
about the product, such as detailed description about the product, information about buying

and storing the product, etc. In this case, the storage device which stores the media content
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for the advertisement (or a system that have direct access to the storage device) can
determine first identifier information of the currently-read media content according to
method 100 as described above. Based on a timing difference between the time the media
content is read and the time the media content is played, the system can determine second
identifier information associated with the media content being currently played (and
displayed). The system can then transmit the second identifier information to the user
terminal device as part of interactive content.

[087] In some embodiments, the identifier information can be associated with other
content related to the media content, such as a web address. In addition, each time the
identifier information (e.g., the first identifier information) associated with the
currently-read media content is determined, the system can also record a time when the
media content associated with the first identifier is read. Meanwhile, the system can also
include (or interface with) a wireless communication device. Accordingly, after receiving a
request from a terminal device, the storage device can determine second identifier
information associated with the media content being currently displayed, based on a timing
difference between the time the media content is read and the time the media content is
played, and based on the recorded reading time of the media content associated with the
first identifier information. The system can then transmit wirelessly the second identifier
information to the terminal device. The terminal device can then acquire other content
related to the media content being played, such as detailed description and sales information
about a product being displayed as part of the media content.

[088] Reference is now made to FIG. 2, which illustrates an exemplary method 200
for determining information about a playing operation of a media file stored in the storage
device, according to embodiments of the present disclosure. When a playback device plays

a media file stored in the storage device, generally the playback device reads some media
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contents into a buffer beforehand. And then, after it finishes playing the current media
content, it starts to play the media contents in the buffer. Therefore, a reading time and an
actual playback time may be different for a specific piece of media content data. In actual
applications, the storage device may have to account for the difference when obtaining
identifier information associated with the media content being played at a certain moment.

[089] Method 200 provides a method for determining information about a playing
operation of a media file stored in the storage device. Method 200 can be performed by a
system which can be a storage device or have direct access to a storage device. The storage
device includes a plurality of clusters and stores a media file to be played by a playback
device. The media file includes data for media content and identifier information associated
with the media content. The media file data includes a plurality of data units. Each of the
data units is associated with a sequence number to reflect the sequence of the data units in
the media file. The data units are stored and distributed among the plurality of clusters of
the storage device. The identifier information associated with the media content can be
stored in a pre-selected data unit associated with a pre-determined sequence number.
Referring to FIG. 2, method 200 includes the following steps.

[090] In Step S201, when the media file is played by the playback device, the
system determines a first identifier of a first target cluster that stores a data unit being read
at a preset sample time point.

[091] In Step S202, the system determines, based on a file allocation table (e.g.
FAT) of a file system that includes the media file, a second identifier of a second target
cluster, the second identifier being associated with the first identifier. The data unit in the
first target cluster and data units in the second target cluster are associated with the same
target media file. The second target cluster stores the pre-selected data unit that includes the

identifier information and is associated with the predetermined sequence number.
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[092] In Step S203, the system determines, based on information included in the
data unit stored in the second target cluster, identifier information associated with the media
content being read at the sample time point.

(093] In some embodiments, after determining that a certain piece of media content
is read at a certain time point, the system can add a certain amount of delay to the reading
time point to determine the actual time point when the media content is actually played.
Therefore, to determine the identifier information associated with the currently played
media content, the system needs to determine a reading time of the media content before the
time when the media content is played. Thus, according to embodiments of the present
disclosure, the system can predetermine a plurality of sample time points. For example,
from the time when the media file starts playing, the system can set a sample time point at
every 5-second interval. The system can then determine the identifier information
associated with the media content being read at each of the pre-determined sample time
point. The determination of the identifier information can be implemented using the
techniques described with respect to method 100 of FIG. 1 at each of the sample time
points.

[094] In Step S204, the system determines the actual playback times of portions of
the media content being read at the sample time points, according to a time difference
between a reading time and a playback time of the playback device.

[095] After determining identifier information associated with the media content
being currently read at the sample time point, an actual playback time of the media content
being read at the sample time point can be determined according to a time difference
between a reading time and a playback time of the playback device. In this way, the when
the actual playback time arrives, the identifier information associated with the media

content that is being played can be determined, by providing the identifier information

29



WO 2016/049350 PCT/US2015/052010

associated with a sample time point that is separated from the current time by the known
time difference.

[096] There are numerous applications for the actual playback time determined
according to embodiments of the present disclosure. As an illustrative example, a device
with a large screen engages in a multi-screen interaction with a user terminal device, where
the user terminal device can request for some contents associated with the media content
currently being played at the large screen. For example, the large screen can be displaying
an advertisement about a certain product. When viewing the advertisement, th‘e user may
want to know more about the product, such as detailed description about the product,
information about buying and storing the product, etc. In this case, the storage device which
stores the media content for the advertisement (or a system that have direct access to the
storage device) can determine the identifier information of the media content that is read at
each sample time point based on the method described in the above Step S201 to Step S204.
Based on a timing difference between the time the media content is read and the time the
media content is played, the system can determine identifier information associated with
the media content being currently played (and displayed). The system can then transmit the
identifier information to the user terminal device as part of interactive content.

[097] In some embodiments, the identifier information can be associated with other
content related to the media content, such as a web address. Meanwhile, the system can also
include (or interface with) a wireless communication device. Accordingly, after receiving a
request from a terminal device, the storage device can determine a target media content
associated with a playback time point that matches the current time, and the identifier
information associated with the target media conten;[. The system can then transmit
wirelessly the identifier information to the terminal device. The terminal device can then

acquire other content related to the media content being played, such as detailed description
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and sales information about a product being displayed as part of the media content.

[098] Reference is now made to FIG. 3, which illustrates an exemplary method 300
for determining playback times associated with a plurality of media contents stored in a
media file, according to embodiments of the present disclosure. A time difference between a
reading time and a playback time of the playback device can be determined in various ways.
For example, it may be determined based on an experimental value. But a single
experimental value may not work for different playback devices, because they can exhibit
different time differences. For example, different playback devices can prefetch different
sizes of content before playing, which can affect the time differences. Method 300 can be
used to directly measure the time difference at the playback device, based on the start time
information associated with each of the media contents. Method 300 can be performed by a
system which can be a storage device or have direct access to a storage device. The storage
device stores a media file to be played by a playback device, and the media file stores the
data for a plurality of media contents, identifier information associated with each of the
media contents, and the start time information associated with each of the media contents.
Referring to FIG. 3, method 300 includes the following steps.

[099] In Step S301, the system detects reading operations for first media content,
and second media content that is stored adjacent to the first media content in a media file.
The system acquires a first absolute time point when the first media content starts to be
read, and a second absolute time point when the second media content starts to be read.

[0100] In Step S302, the system calculates a first difference between the first
absolute time point and the second absolute time point.

[0101] In Step S303, the system acquires a first start time of the first media content,
and a second start time of the second media content, from the media file. The information

can be included in the data unit stored at the second target cluster. That data unit can store
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the description information of the media file, including the start time information.

[0102] In Step S304, the system calculates a second difference between the first
start time and the second start time.

[0103] In Step S305, the system calculates a third difference between the second
difference and the first difference. The third difference thus calculated can represent the
time difference between a reading time and a playback time of the playback device.

[0104] For example, it is assumed that A and B are two pieces of adjacent media
contents in the media file; Timel is an absolute time point when it is detected that the media
content A is being read; Time1_1 is a start time point of the media content A recorded in the
data; Time2 is an absolute time point when it is detected that media content B is being read;
and Time2_2 is a start time point of the media content B recorded in the data. The time
difference caused by buffering is described as follows:

[0105] (Time2_2 — Timel_1) — (Time2 — Timel)

[0106] That is, the actual start playback time of the media content B is equal to
(Time2 + Time Difference). Actual start playback time for the other media contents may
also be modified accordingly.

[0107] For example, it is assumed that the absolute time point Timel when the
media content A starts to be read is at 10:00, and the absolute time point Time2 when the
media content B starts to be read is at 10:02. As recorded in description information of the
media file, a start time point for the media content A is at 2 minute (relative to the start time
of the media file), and a start time point for the media content B is at 4 minutes and 10
seconds (also relative to the start time of the media file). Therefore, the actual time duration
for the media content A is 2 minutes and 10 seconds. Therefore, the actual time duration
exceeds the difference between the absolute time points of reading by 10 seconds. Thus, it

can be calculated that a time difference caused by buffering is 10 seconds. Subsequently,
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when the system detects that certain media content starts to be read at a certain reading time
point, the system can estimate the actual playing time of that media content starts at 10
seconds after the reading time point.

[0108] Through the above process, the time difference between a reading time and a
playback time can be determined according to the actual playback device, such that the
obtained data is more precise, which is helpful for determining the actual playback time of
the media contents more accurately based on the currently read media contents.

[0109] FIG. 4 is a block diagram of an exemplary apparatus 400 for determining
media information associated with data being accessed from a storage device, consistent
with embodiments of the present disclosure. The apparatus can be coupled with a storage
device, or be part of the storage device. The storage device includes a plurality of clusters.
A media file includes data for media content and identifier information associated with the
media content. The media file data includes a plurality of data units. Each of the data units
is associated with a sequence number to reflect the sequence of the data units in the media
file. The data units are stored and distributed among the plurality of clusters of the storage
device. The identifier information associated with the media content can be stored in a
pre-selected data unit associated with a pre-determined sequence number. Referring to FIG.
4, apparatus 400 includes the following units: a first cluster identifier determination unit
401, a second cluster identifier determination unit 402, and an identifier information
determination unit 403.

[0110] First cluster identifier determination unit 401 is configured to determine a
first identifier of a first target cluster where a currently read data unit is stored.

[0111] Second cluster identifier determination unit 402 is configured to determine,
based on a file allocation table (e.g. FAT) of a file system, a second identifier associated

with a second target cluster, the second identifier being associated with the first identifier.
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The data units stored in the first target cluster and the second target cluster are associated
with the same media file, and the second target cluster stores the data unit associated with
the predetermined sequence number.

[0112] Identifier information determination unit 403 is configured to determine
identifier information associated with the currently read media content according to the data
unit stored by the second target cluster.

[0113] In some embodiments, to determine the identifier of the second target cluster
more conveniently, the apparatus further includes a fast lookup table creation unit.

[0114] The fast lookup table creation unit is configured to create a fast lookup table
beforehand according to the file allocation table. Each entry in the fast lookup table can
store a target cluster identifier (e.g., a cluster number) that is associated with each of the
cluster identifiers, and for each entry, the data units associated with the cluster identifier
belong to the same media file. The target cluster (associated with the target cluster
identifier) stores the data unit associated with the predetermined sequence number (that is,
the data unit that stores the identifier information associated with the media content).

[0115] In some embodiments, the second cluster ideﬁtifier determination unit is
further configured to determine the second identifier associated with the first identifier with
the fast lookup table created beforehand.

[0116] The identifier information associated with the media content is stored in the
last data unit of the media file.

[0117] In some embodiments, the fast index table creation unit further includes the
following sub-units: a traverse sub-unit, a start cluster sub-unit, and an end cluster recording
sub-unit.

[0118] The traverse sub-unit is configured to traverse the file allocation table to

determine a start cluster identifier of every media file associated with each of the cluster
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identifiers. The start cluster is used for storing a first data unit of the media file.

[0119] The start cluster recording sub-unit configured to record the start cluster
identifier of the media file associated with each cluster identifier in a first field of the entry
where the corresponding cluster identifier is located.

[0120] The end cluster recording sub-unit is configured to, if a certain cluster
identifier is determined as an end cluster of the corresponding media file during traversing,
record the cluster identifier into a second field of the entry where the start cluster of the
media file is located. The end cluster is used for storing the last data unit of the
corresponding media file.

[0121] In some embodiments, the second cluster identifier determination unit further
includes the following sub-units: a first entry determination sub-unit, a start cluster
determination sub-unit, a second entry determination sub-unit, and an end cluster
determination sub-unit.

[0122] The first entry determination sub-unit is configured to determine a first target
entry where the first target cluster identifier is stored.

(0123] The start cluster determination sub-unit is configured to determine a start
cluster identifier of the media file associated with the first target cluster based on the first
field of the first target entry.

[0124] The second entry determination sub-unit is configured to determine a second
target entry where the start cluster identifier is stored.

[0125] The end cluster determination sub-unit is configured to determine an end
cluster identifier of the media file associated with the first target cluster based on the second
field of the second target entry, and to determine the end cluster identifier as the second
target cluster identifier.

[0126] In some embodiments, the fast lookup table creation unit further includes the
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following sub-units: a first fast lookup table creation sub-unit, and a second fast lookup
table creation sub-unit.

[0127] The first fast lookup table creation sub-unit is configured to create a first fast
lookup table for cluster identifiers satisfying a preset condition;

[0128] The second fast lookup table creation sub-unit is configured to create a
second fast index table for other cluster identifiers by means of background computation,
after the first fast index table is created.

[0129] In some embodiments, the first fast lookup table creation sub-unit is also
configured to create the first fast index table to include cluster identifiers associated with a
start cluster or an end cluster.

[0130] In some embodiments, the first fast lookup table creation sub-unit is also
configured to acquire cluster identifiers according to a preset interval, and create the first
fast index table with the acquired cluster identifiers.

[0131] In some embodiments, the fast lookup table creation unit further includes the
following sub-units: a monitoring sub-unit and a table creation sub-unit.

[0132] The monitoring sub-unit is configured to monitor a writing operation in the
data area.

[0133] The table creation sub-unit is configured to create the fast index table based
on change of the file allocation table (e.g. FAT) when data is found to be written into
certain data area.

[0134] The data of the media file includes data of a plurality of media contents,
identifier information associated with each piece of media content, and physical location
information of each of the media contents in the media file. The fast lookup table further
stores a sequence number associated with the data unit.

[0135] In some embodiments, the identifier information determination unit further
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includes: a sequence number determination sub-unit, a physical position determination
sub-unit, a first media content description determination sub-unit, a first matching
computation sub-unit, and a first determination sub-unit.

[0136] The sequence number determination sub-unit is configured to determine a
targef sequence number associated with the data unit stored at the first target cluster
associated with a media file, according to the fast lookup table.

[0137] The physical position determination sub-unit is configured to determine a
target physical location of the data unit within the media file, according to the target
sequence number and the data capacity of a single cluster.

[0138] The first media content description determination sub-unit is configured to
determine the physical location of each of the media contents in the media file, and
identifier information associated with each of the media contents, based on information
included in the data units in the second target cluster.

[0139] The first matching computation sub-unit is configured to compare the target
physical location against the physical locations of each of the media contents, to find a
match.

[0140] The first determination sub-unit is configured to, responsive to finding the
media content associated with the matching physical location, determine identifier
information associated with the matching media content as the identifier information
associated with the currently-read media content.

[0141] The data of the media file includes data of a plurality of media content,
identifier information respectively associated with each of the media contents, and physical
locations of each of the media contents in the media file.

[0142] In some embodiments, the apparatus further includes a physical location

determination unit configured to determine a target physical location of the data unit stored
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at the first target cluster within the associated media file, according to the file allocation
table (e.g. FAT) in the file system.

[0143] In some embodiments, the identifier information determination unit further
includes: a second media content description determination sub-unit, a second matching
computation sub-unit, and a second determination sub-unit.

[0144] The second media content description determination sub-unit is configured
to determine the physical location of each of the media contents in the media file, and
identifier information associated with each of the media contents, based on information
included in the data units stored in the second target cluster.

[0145] The second matching computation sub-unit is configured to compare the
target physical location (determined by physical location determination unit) against the
physical locations of each of the media contents, to find a match.

[0146] The second determination sub-unit is configured to, responsive to finding the
media content associated with the matching physical location, determine identifier
information associated with the matching media content as the identifier information
associated with the currently-read media content.

[0147] In some embodiments, the identifier information associated with the media
content further includes: identifier information of a piece of content related to the media
content.

[0148] In some embodiments, the apparatus interfaces with or includes a wireless
communication device, and the apparatus further comprises a reading time record unit
configured to record a reading time associated with the identifier information of the
currently read media content.

[0149] In some embodiments, after receiving, from a terminal device, a request for

acquiring identifier information of a piece of content related to the media content being

38



WO 2016/049350 PCT/US2015/052010

currently played, the apparatus is configured determine the identifier information of the
related content based on a time difference between a reading time and a playback time of
the media content and the recorded reading time, and transmit the determined identifier
information to the terminal device wirelessly.

[0150] FIG. 5 is a block diagram of an exemplary apparatus 500 for determining
information about a playing operation of a media file stored in the storage device. The
apparatus can be coupled with a storage device, or be part of the storage device. The storage
device includes a plurality of clusters and stores a media file to be played by a playback
device. The media file includes data for media content and identifier information associated
with the media content. The media file data includes a plurality of data units. Each of the
data units is associated with a sequence number to reflect the sequence of the data units in
the media file. The data units are stored and distributed among the plurality of clusters of
the storage device. The identifier information associated with the media content can be
stored in a pre-selected data unit associated with a pre-determined sequence number.
Referring to FIG. 5, apparatus 500 includes the following units: a first cluster identifier
determination unit 501, a second cluster identifier determination unit 502, and an identifier
information determination unit 503, and a playback time information determination unit
504.

[0151] First cluster identifier determination unit 501 is configured to determine a
first identifier of a first target cluster that stores a data unit being read at a preset sample
time point;

[0152] Second cluster identifier determination unit 502 is configured to determine,
based on a file allocation table (e.g. FAT) of a file system, a second identifier of a second
target cluster, the second identifier being associated with the first identifier. The data unit in

the first target cluster and data units in the second target cluster are associated with the same
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target media file. The second target cluster stores the data unit with the predetermined
sequence number.

[0153] Identifier information determination unit 503 is configured to determine,
based on information included in the data unit stored in the second target cluster, identifier
information associated with the media content being read at the sample time point.

[0154] Playback time information determination unit 504 is configured to determine
the actual playback times of the portion of media content being read at the sample time
points, according to a time difference between a reading time and a playback time of the
playback device.

[0155] The identifier information associated with the media content includes
identifier information of a piece of associated content associated with the media content.

[0156] In some embodiments, the apparatus also includes or interfaces with a
wireless communication device. After receiving, from a terminal device, a request for
acquiring identifier information of a piece of content related to media content being
currently played media content, the apparatus is configured to determine a target media
content associated with a playback time point that matches with the current time. The
apparatus is further configured to transmit the identifier information associated with the
target media content wirelessly.

[0157] FIG. 6 is a block diagram of an exemplary apparatus 600 for determining
playback times associated with a plurality of media contents stored in a media file,
according to embodiments of the present disclosure. The apparatus can be coupled with a
storage device, or be part of the storage device. The storage device stores a media file to be
played by a playback device, and the media file stores the data for a plurality of media
contents, identifier information associated with each of the media contents, and the start

time information associated with each of the media contents. Referring to FIG. 6, apparatus
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600 includes the following units: a monitoring unit 601, a first difference calculation unit
602, a start time determination unit 603, a second difference calculation unit 604, and a time
difference determination unit 605.

[0158] Monitoring unit 601 is configured to detect reading operations for first media
content, and second media content that is stored adjacent to the first media content in a
media file. Monitoring unit 601 is also configured to acquire a first absolute time point
when a first media content starts to be read, and a second absolute time point when a second
media content starts to be read.

[0159] First difference calculation unit 602 is configured to calculate a first
difference between the first absolute time point and the second absolute time point.

[0160] Start time determination unit 603 is configured to determine a first start time
of the first media content, and a second start time of the second media content, from the
media file. The information can be included in the data unit stored at the second target
cluster. That data unit can store the description information of the media file, including the
start time information.

[0161] Second difference calculation unit 604 is configured to calculate a second
difference between the first start time and the second start time.

[0162] Time difference determination unit 605 is configured to determine a third
difference between the second difference and the first difference. The third difference thus
calculated can represent a time difference between a reading time and a playback time of the
playback device.

[0163] As will be understood by those skilled in the art, embodiments of the present
invention may be embodied as a method, a system or a computer program product.
Accordingly, the present invention may take the form of an entirely hardware embodiment,

an entirely software embodiment or an embodiment combining software and hardware.
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Furthermore, the present invention may take the form of a computer program product
embodied in one or more computer available storage media (including but not limited to a
magnetic disk ‘memory, a CD-ROM, an optical memory and so on) containing computer
available program codes.

[0164] The present invention is described with reference to flow diagrams and/or
block diagrams of methods, devices (systems) and computer program products according to
embodiments of the present invention. It will be understood that each flow and/or block of
the flow diagrams and/or block diagrams, and combinations of flows and/or blocks in the
flow diagrams and/or block diagrams, can be implemented by computer program
instructions. These computer program instructions may be provided to a processor of a
general-purpose computer, a special-purpose computer, an embedded processor, or other
programmable data processing devices to produce a machine, such that the instructions,
which are executed via the processor of the computer or other programmable data
processing devices, create a means for implementing the functions specified in one or more
flows in the flow diagrams and/or one or more blocks in the block diagrams.

[0165] These computer program instructions may also be stored in a computer
readable memory that can direct a computer or other programmable data processing devices
to function in a particular manner, such that the instructions stored in the computer readable
memory produce a manufactured product including an instruction means which implements
the functions specified in one or more flows in the flow diagrams and/or one or more blocks
in the block diagrams.

[0166] These computer program instructions may also be loaded onto a computer or
other programmable data processing devices to cause a series of operational steps to be
performed on the computer or other programmable devices to produce processing

implemented by the computer, such that the instructions which are executed on the
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computer or other programmable devices provide steps for implementing the functions
specified in one or more flows in the flow diagrams and/or one or more blocks in the block
diagrams.

[0167] In a typical configuration, a computer device includes one or more Central
Processing Units (CPUs), an input/output interface, a network interface and a memory.

[0168] The memory may include forms of a volatile memory, a random access
memory (RAM) and/or non-volatile memory and the like, such as a read-only memory
(ROM) or a flash RAM in a computer readable medium. The memory is an example of the
computer readable medium.

[0169] The computer readable medium includes non-volatile and volatile media,
removable and non-removable media, wherein information storage can be implemented
with any method or technology. Information may be modules of computer readable
instructions, data structures and programs or other data. Examples of a computer storage
medium include, but are not limited to, a phase-change random access memory (PRAM), a
static random access memory (SRAM), a dynamic random access memory (DRAM), other
types of random access memories (RAMs), a read-only memory (ROM), an electrically
erasable programmable read-only memory (EEPROM), a flash memory or other memory
technologies, a compact disc read-only memory (CD-ROM), a digital versatile disc (DVD)
or other optical storage, a cassette tape, tape or disk storage or other magnetic storage
devices or any other non-transmission media which may be used to store information
capable of being accessed by a computer device. According to the definition of the context,
the computer readable medium does not include tfansitory media, such as modulated data
signals and carrier waves.

[0170] It will be further noted that the terms “comprises”, “comprising” or any other

variations are intended to cover non-exclusive inclusions, so as to cause a process, method,
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commodity or device comprising a series of elements to not only comprise those elements,
but also comprise other elements that are not listed specifically, or also comprise elements
that are inherent in this process, method, commodity or device. Therefore, the element
defined by a sentence “comprising a...” does not preclude the presence of other same
elements in the process, method, commodity or device including said elements under the
condition of no more limitations.

[0171] As will be understood by those skilled in the art, embodiments of the present
invention may be embodied as a method, a system or a computer program product.
Accordingly, the present invention may take the form of an entirely hardware embodiment,
an entirely software embodiment or an embodiment combining software and hardware.
Furthermore, the present invention may take the form of a computer program product
embodied in one or more computer available storage media (including but not limited to a
magnetic disk memory, a CD-ROM, an optical memory and so on) containing computer
available program codes.

[0172] One of ordinary skill in the art will understand that the above described
embodiments can be implemented by hardware, or software (program codes), or a
combination of hardware and software. If implemented by software, it may be stored in the
above-described computer-readable media. The software, when executed by the processor
can perform the disclosed methods. The computing units and the other functional units
described in this disclosure can be implemented by hardware, or software, or a combination
of hardware and software. One of ordinary skill in the art will also understand that multiple
ones of the above described modules/units may be combined as one module/unit, and each
of the above described modules/units may be further divided into a plurality of
sub-modules/sub-units.

[0173] Other embodiments of the invention will be apparent to those skilled in the
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art from consideration of the specification and practice of the invention disclosed here. This
application is intended to cover any variations, uses, or adaptations of the invention
following the general principles thereof and including such departures from the present
disclosure as come within known or customary practice in the art. It is intended that the
specification and examples be considered as exemplary only, with a true scope and spirit of
the invention being indicated by the following claims.

[0174] It will be appreciated that the present invention is not limited to the exact
construction that has been described above and illustrated in the accompanying drawings,
and that various modifications and changes can be made without departing from the scope
thereof. It is intended that the scope of the invention should only be limited by the appended

claims.
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WHAT IS CLAIMED IS:

1. A computer-implemented method for determining identifier information
associated with media content stored in a storage device; wherein the storage device
comprises a plurality of clusters and stores a media file including media content and
identifier information associated with the media content, the media content and the
identifier information being stored in a plurality of data units distributed among the plurality
of clusters; the method comprising:

determining, when a data unit is read, a first identifier associated with a first target
cluster that stores the data unit being read;

determining a second identifier associated with the first identifier, the second
identifier being associated with a second target cluster that stores a data unit that stores the
1dentifier information; and

obtaining, based on the second identifier, the identifier information associated with

the media content.

2. The method of claim 1, further comprising creating a lookup table; wherein the
lookup table stores identifiers associated with at least some of the plurality of clusters;
wherein the lookup table also stores the second identifier; wherein at least one of the

identifiers is associated with the second identifier in the lookup table.

3. The method of claim 2, wherein creating a lookup table comprises:
traversing a file allocation table to acquire the identifiers;
associating one of the identifiers with each of the identifiers in the lookup table; and

associating the second identifier with the one of the identifiers;
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and

wherein the determining a second identifier associated with the first identifier
comprises:

locating the one of the identifiers in the lookup table based on the first identifier; and

locating the second identifier in the lookup table based on the one of the identifiers.

4. The method of claim 2, wherein the identifiers include a third identifier and a
fourth identifier; wherein the third identifier is associated with a cluster that stores a data
unit at a head location of the media file; and wherein the fourth identifier is associated with

a cluster that stores a data unit included in a tail location of the media file.

5. The method of claim 2, wherein each of the at least some of the plurality of

clusters is separated by a pre-determined number of clusters.

6. The method of claim 3, wherein creating the lookup table comprises:

detecting a writing operation at the storage device;

responsive to the detection of writing operation, detecting one or more changes in
the file allocation table; and

updating the lookup table to reflect the one or more changes in the file allocation

table.

7. The method of claim 2, wherein the plurality of data units store a plurality of
media contents; wherein the data unit that stores identifier information associated with the
plurality of media contents also stores information about the physical locations of the

plurality of media contents in the media file; wherein each of the data units of the media file
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is associated with a sequence number, the sequence number indicating an order of the data
units in the media file; wherein the lookup table stores the sequence numbers; wherein the
method further comprises:

determining, from the lookup table, a first sequence number associated with the data
unit being read;

determining a first physical location of the data unit being read based on the first
sequence number and a data capacity of a cluster;

comparing the physical locations of the plurality of media contents against the first
physical location to find a match; and

obtaining the identifier information associated with the matching media content.

8. The method of claim 1, wherein the plurality of data units store a plurality of
media contents; wherein the data unit that stores identifier information associated with the
plurality of media contents also stores information about the physical locations of the
plurality of media contents in the media file; wherein each of the data units of the media file
is associated with a sequence number, the sequence number indicating an order of the data
unit in the media file; wherein the lookup table stores the sequence numbers; wherein the
method further comprises:

determining a first physical location of the data unit being read based on a location
of the first target cluster in a file allocation table;

comparing the physical locations of the plurality of media contents against the first
physical location to find a match; and

obtaining the identifier information associated with the matching media content.

9. The method of claim 1, further comprising:

recording a reading time associated with the reading of the data unit;
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determining a time difference between a reading and a playing of the media file;
determining a data unit being played based on the recorded reading time, and the
determined time difference; and

obtaining identifier information associated with the data unit being played.

10. The method of claim 1, further comprising:

determining information associated with the media content based on the
identification information: and

transmitting the information in response for a request for information associated

with the media content.

11. A computer-implemented method for determining information about a playing
operation of a media file stored in a storage device; wherein the storage device stores a
media file that includes a plurality of data units; the method comprising:

determining that a data unit is read at a preset sample time point; and

determining an actual playback time for the data unit at a playback device based on
a time difference between a reading time and a playback time of the playback device, and

based on the sample time point.

12. The method of claim 11, further comprising:
obtaining an actual playback time that matches with a current time; and
determining a data unit that is read at a sample time point that corresponds with the

matching actual playback time, based on the time difference.
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13. A computer-implemented method for determining playback time information of
a media file stored in a storage device and to be played at a playback device; wherein the
media file includes a plurality of media contents and a start time point for each of the media
contents; the method comprising:

detecting a first reading operation for first media content;

detecting a second reading operation for second media content, the second media
content being stored adjacent to the first media content in the media file;

acquiring a first absolute time point when the first reading operation starts;

acquiring a second absolute time point when the second reading operation starts;

calculating a first difference between the first absolute time point and the second
absolute time point;

acquiring a first start time point of the first media content and a second start time
point of the second media content from the storage device;

calculating a second difference between the first start time and the second start time
by a calculation;

determining a third difference between the second difference and the first difference;
and

determining the third difference as a time difference between a reading time and a

playback time of the playback device.

14.  An apparatus for determining identifier information associated with media
content stored in a storage device; wherein the storage device comprises a plurality of
clusters and stores a media file including media content and identifier information
associated with the media content, the media content and the identifier information being

stored in a plurality of data units distributed among the plurality of clusters; the apparatus

50



WO 2016/049350 PCT/US2015/052010

comprising a processor being configured to:

determine, when a data unit is read, a first identifier associated with a first target
cluster that stores the data unit being read,;

determine a second identifier associated with the first identifier, the second identifier
being associated with a second target cluster that stores a data unit that stores the identifier
information; and

obtain, based on the second identifier, the identifier information associated with the

media content.

15.  The apparatus of claim 14, wherein the processor is further configured to
create a lookup table; wherein the lookup table stores identifiers associated with at least
some of the plurality of clusters; wherein the lookup table also stores the second identifier;
wherein at least one of the identifiers is associated with the second identifier in the lookup

table.

16. The apparatus of claim 15, wherein the plurality of data units store a plurality of
media contents; wherein the data unit that stores identifier information associated with the
plurality of media contents also stores information about the physical locations of the
plurality of media contents in the media file; wherein each of the data units of the media file
is associated with a sequence number, the sequence number indicating an order of the data
units in the media file; wherein the lookup table stores the sequence numbers; wherein the
processor is further configured to:

determine, from the lookup table, a first sequence number associated with the data
unit being read;

determine a first physical location of the data unit being read based on the first
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sequence number and a data capacity of a cluster;
compare the physical locations of the plurality of media contents against the first
physical location to find a match; and

obtain the identifier information associated with the matching media content.

17. The apparatus of claim 14, wherein the processor is further configured to:

record a reading time associated with the reading of the data unit;

determine a time difference between a reading and a playing of the media file;

determine a data unit being played based on the recorded reading time, and the
determined time difference; and

obtain identifier information associated with the data unit being played.

18. The apparatus of claim 14, wherein the processor is further configured to:

determine information associated with the media content based on the identification
information; and

transmit the information in response for a request for information associated with the
media content.

19. An apparatus for determining information about a playing operation of a media
file stored in a storage device; wherein the storage device stores a media file that includes a
plurality of data units; the apparatus comprises a processor being configured to:

determine that a data unit is read at a preset sample time point; and

determine an actual playback time for the data unit at a playback device based on a
time difference between a reading time and a playback time of the playback device, and

based on the sample time point.
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20. The apparatus of claim 19, wherein the processor is further configured to:
obtain an actual playback time that matches with a current time; and
determine a data unit that is read at a sample time point that corresponds with the

matching actual playback time, based on the time difference.

21. An apparatus for determining playback time information of a media file stored in
a storage device and to be played at a playback device; wherein the media file includes a
plurality of media contents and a start time point for each of the media contents; the
apparatus comprises a processor being configured to:

detect a first reading operation for first media content;

detect a second reading operation for second media content, the second media
content being stored adjacent to the first media content in the media file;

acquire a first absolute time point when the first reading operation starts;

acquire a second absolute time point when the second reading operation starts;

calculate a first difference between the first absolute time point and the second
absolute time point;

acquire a first start time point of the first media content and a second start time point
of the second media content from the storage device;

calculate a second difference between the first start time and the second start time by
a calculation;

determine a third difference between the second difference and the first difference;
and

determine the third difference as a time difference between a reading time and a

playback time of the playback device.
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