
Printed by Jouve, 75001 PARIS (FR)

(19)
E

P
3 

33
4 

16
5

A
1

TEPZZ¥¥¥4_65A_T
(11) EP 3 334 165 A1

(12) EUROPEAN PATENT APPLICATION
published in accordance with Art. 153(4) EPC

(43) Date of publication: 
13.06.2018 Bulletin 2018/24

(21) Application number: 16832225.3

(22) Date of filing: 25.07.2016

(51) Int Cl.:
H04N 21/231 (2011.01)

(86) International application number: 
PCT/CN2016/091510

(87) International publication number: 
WO 2017/020737 (09.02.2017 Gazette 2017/06)

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR
Designated Extension States: 
BA ME
Designated Validation States: 
MA MD

(30) Priority: 04.08.2015 CN 201510471364

(71) Applicant: Hangzhou Hikvision Digital 
Technology Co., Ltd.
Hangzhou, Zhejiang 310052 (CN)

(72) Inventors:  
• CHEN, Wei

Hangzhou
Zhejiang 310052 (CN)

• WANG, Weichun
Hangzhou
Zhejiang 310052 (CN)

(74) Representative: Liebetanz, Michael
Isler & Pedrazzini AG 
Giesshübelstrasse 45 
Postfach 1772
8027 Zürich (CH)

(54) VIDEO STREAM STORAGE METHOD, READING METHOD AND DEVICE

(57) The present disclosure provides a video stream
storing method and apparatus, and reading method and
apparatus. The method comprises: splitting an acquired
video stream into I-frame data and non-I-frame data cor-
responding to the I-frame data, wherein the non-I-frame
data contains data in the video stream other than the
I-frame data; acquiring a storage address allocated by a
data storage server for the non-I-frame data, and storing
the non-I-frame data in a storage space of the data stor-
age server to which the storage address points; adding
the storage address to the I-frame data; and storing the
I-frame data, which contains the storage address, to the
data storage server. The present application solves the
technical problem of low video stream storage efficiency
in the prior art due to the fact that the video stream is
stored frame by frame in a sequence in which the video
stream is sent.
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Description

Related Application

[0001] The present disclosure claims priority to a Chi-
nese patent application No.201510471364.2 filed with
the State Intellectual Office of People’s Republic of China
on August 4, 2015 and entitled "Video Stream Storing
Method and Apparatus, and Reading Method and Appa-
ratus", which is incorporated herein by reference in its
entirety.

Technical Field

[0002] The present disclosure relates to the field of da-
ta processing, and specifically to a video stream storing
method and apparatus, and reading method and appa-
ratus.

Background

[0003] As people’s living standard improves, more and
more video throngs into people’s life. As massive video
is generated, how to improve video storage efficiency
becomes a large problem. As well known, video is in di-
verse formats. It is particularly important to improve the
efficiency of storing real-time video (video stream) among
the diverse formats.
[0004] However, when video stream is stored in the
prior art, it is usually stored frame by frame in a sequence
in which the video stream is sent. This causes slower
storage of the video stream that has a larger amount of
data, and might cause slow operation or even failure of
the system particularly when a large amount of video
stream needs to be stored.

SUMMARY

[0005] Embodiments of the present disclosure provide
a video stream storing method and apparatus and read-
ing method and apparatus, to at least solve the technical
problem of low video stream storage efficiency in the prior
art due to the fact that the video stream is stored frame
by frame in a sequence in which the video stream is sent.
[0006] According to an aspect of embodiments of the
present disclosure, there is provided a video stream stor-
ing method which is applicable to a video stream storing
apparatus, comprising: splitting an acquired video
stream into I-frame data and non-I-frame data corre-
sponding to the I-frame data, wherein the non-I-frame
data contains data in the video stream other than the I-
frame data; acquiring a storage address allocated by a
data storage server for the non-I-frame data, and storing
the non-I-frame data in a storage space of the data stor-
age server to which the storage address points; adding
the storage address to the I-frame data; storing the I-
frame data containing the storage address to the data
storage server.

[0007] Optionally, before storing the I-frame data con-
taining the storage address to the data storage server,
the method further comprises: calculating a check value
of the I-frame data containing the storage address,
wherein the check value is used to restore the I-frame
data containing the storage address in the case that the
I-frame data containing the storage address is lost;
wherein storing the I-frame data containing the storage
address to the data storage server comprises: storing
the I-frame data containing the storage address and the
check value to the data storage server.
[0008] Optionally, calculating the check value of the I-
frame data containing the storage address comprises:
performing calculation on the I-frame data containing the
storage address based on a RAID-6 algorithm, to obtain
the check value of the I-frame data containing the storage
address.
[0009] Optionally, acquiring the storage address allo-
cated by the data storage server for the non-I-frame data,
and storing the non-I-frame data in the storage space of
the data storage server to which the storage address
points comprises: sending a storage address request to
a metadata storage server, wherein the metadata stor-
age server requests the data storage server to allocate
the storage address for the non-I-frame data; receiving
the storage address returned by the metadata storage
server in response to the storage address request; based
on the storage address, writing the non-I-frame data into
the storage space of the data storage server to which the
storage address points; reporting a data amount of the
non-I-frame data that is already written into the data stor-
age server to the metadata storage server.
[0010] Optionally, before acquiring the storage ad-
dress allocated by the data storage server for the non-I-
frame data and storing the non-I-frame data in the storage
space of the data storage server to which the storage
address points, the method further comprises: perform-
ing calculation on the non-I-frame data based on a RAID-
5 algorithm to obtain XOR check data of the non-I-frame
data, the XOR check data being used to restore the non-
I-frame data in the case that the non-I-frame data is lost;
wherein acquiring the storage address allocated by the
data storage server for the non-I-frame data and storing
the non-I-frame data in the storage space of the data
storage server to which the storage address points com-
prises: acquiring the storage address allocated by the
data storage server for the non-I-frame data and the XOR
check data; storing the non-I-frame data and the XOR
check data in the storage space of the data storage server
to which the storage address points.
[0011] According to another aspect of embodiments of
the present disclosure, there is provided a video stream
reading method which is applicable to a video stream
reading apparatus, comprising: acquiring a storage ad-
dress of I-frame data of a video stream; reading the I-
frame data from a data storage server according to the
storage address of the I-frame data; parsing a storage
address of non-I-frame data of the video stream from the
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I-frame data; reading the non-I-frame data from the data
storage server according to the storage address of the
non-I-frame data, wherein the non-I-frame data includes
data in the video stream other than the I-frame data; as-
sembling the I-frame data and the non-I-frame data into
the video stream.
[0012] Optionally, after reading the I-frame data from
the data storage server according to the storage address
of the I-frame data and before parsing the storage ad-
dress of the non-I-frame data of the video stream from
the I-frame data, the method further comprises: reading
a check value of the I-frame data from the data storage
server, the check value being pre-obtained by performing
calculation on the I-frame data based on a RAID-6 algo-
rithm; checking the I-frame data, wherein the I-frame data
is restored according to the check value in the case that
it is discovered in the checking that the I-frame data is lost.
[0013] Optionally, after reading the non-I-frame data
from the data storage server according to the storage
address of the non-I-frame data and before assembling
the I-frame data and the non-I-frame data into the video
stream, the method further comprises: reading an XOR
check data of the non-I-frame data from the data storage
server, wherein the XOR check data is pre-obtained by
performing calculation on the non-I-frame data based on
a RAID-5 algorithm; checking the non-I-frame data,
wherein the non-I-frame data is restored according to the
XOR check data in the case that it is discovered in the
checking that the non-I-frame data is lost.
[0014] According to another aspect of embodiments of
the present disclosure, there is provided a video stream
storing apparatus, comprising: a data splitting unit con-
figured to split an acquired video stream into I-frame data
and non-I-frame data corresponding to the I-frame data,
wherein the non-I-frame data contains data in the video
stream other than the I-frame data; a data sending unit
configured to acquire a storage address allocated by a
data storage server for the non-I-frame data, and store
the non-I-frame data in a storage space of the data stor-
age server to which the storage address points; a data
adding unit configured to add the storage address to the
I-frame data; the data sending unit being further config-
ured to store the I-frame data containing the storage ad-
dress to the data storage server.
[0015] Optionally, the video stream storing apparatus
further comprises: a first calculating unit configured to
calculate a check value of the I-frame data containing
the storage address, wherein the check value is used to
restore the I-frame data containing the storage address
in the case that the I-frame data containing the storage
address is lost; wherein the data sending unit is config-
ured to execute the following step to store the I-frame
data containing the storage address to the data storage
server: storing the I-frame data containing the storage
address and the check value to the data storage server.
[0016] Optionally, the first calculating unit is configured
to execute the following step to calculate the check value
of the I-frame data containing the storage address: per-

forming calculation on the I-frame data containing the
storage address based on a RAID-6 algorithm, to obtain
the check value of the I-frame data containing the storage
address.
[0017] Optionally, the data sending unit is configured
to execute the following steps to acquire a storage ad-
dress allocated by a data storage server for the non-I-
frame data and to store the non-I-frame data in a storage
space of the data storage server to which the storage
address points: sending a storage address request to a
metadata storage server, wherein the metadata storage
server requests the data storage server to allocate the
storage address to the non-I-frame data; receiving the
storage address returned by the metadata storage server
in response to the storage address request; based on
the storage address, writing the non-I-frame data into the
storage space of the data storage server to which the
storage address points; reporting a data amount of the
non-I-frame data that is already written into the data stor-
age server to the metadata storage server.
[0018] Optionally, the video stream storing apparatus
further comprises: a second calculating unit configured
to perform calculation on the non-I-frame data based on
a RAID-5 algorithm to obtain XOR check data of the non-
I-frame data, the XOR check data being used to restore
the non-I-frame data in the case that the non-I-frame data
is lost; wherein the data sending unit is configured to
execute the following steps to acquire the storage ad-
dress allocated by the data storage server for the non-I-
frame data and to store the non-I-frame data in the stor-
age space of the data storage server to which the storage
address points: acquiring the storage address allocated
by the data storage server for the non-I-frame data and
the XOR check data; storing the non-I-frame data and
the XOR check data in the storage space of the data
storage server to which the storage address points.
[0019] According to another aspect of embodiments of
the present disclosure, there is also provided a video
stream reading apparatus, comprising: an acquiring unit
configured to acquire a storage address of I-frame data
of the video stream; a first reading unit configured to read
the I-frame data from the data storage server according
to the storage address of the I-frame data; a parsing unit
configured to parse a storage address of non-I-frame da-
ta of the video stream from the I-frame data; a second
reading unit configured to read the non-I-frame data from
the data storage server according to the storage address
of the non-I-frame data, wherein the non-I-frame data
includes data in the video stream other than the I-frame
data; an assembling unit configured to assemble the I-
frame data and the non-I-frame data into the video
stream.
[0020] Optionally, the first reading unit is further con-
figured to read a check value of the I-frame data from the
data storage server, the check value being pre-obtained
by performing calculation on the I-frame data based on
a RAID-6 algorithm; the video stream reading apparatus
further comprises: a first checking unit configured to
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check the I-frame data, wherein the I-frame data is re-
stored according to the check value in the case that it is
discovered in the checking that the I-frame data is lost.
[0021] Optionally, the second reading unit is further
configured to read an XOR check data of the non-I-frame
data from the data storage server, wherein the XOR
check data is pre-obtained by performing calculation on
the non-I-frame data based on a RAID-5 algorithm; the
video stream reading apparatus further comprises: a sec-
ond checking unit configured to check the non-I-frame
data, wherein the non-I-frame data is restored according
to the XOR check data in the case that it is discovered
in the checking that the non-I-frame data is lost.
[0022] According to a further aspect, the present dis-
closure further provides an electronic apparatus, com-
prising: a housing, a processor, a memory, a circuit board
and a power supply circuit, wherein the circuit board is
placed in a space enclosed by the housing, the processor
and memory are disposed on the circuit board; the power
supply circuit is configured to supply power for circuits
and devices of the electronic apparatus; the memory is
configured to store executable program codes; the proc-
essor performs the video stream storing method by ex-
ecuting the executable program codes stored in the
memory.
[0023] According to a further aspect, the present dis-
closure further provides a storage medium for storing ex-
ecutable program codes, the executable program codes
being executed to perform the video stream storing meth-
od.
[0024] According to a further aspect, the present dis-
closure further provides another electronic apparatus,
comprising: a housing, a processor, a memory, a circuit
board and a power supply circuit, wherein the circuit
board is placed in a space enclosed by the housing, the
processor and memory are disposed on the circuit board;
the power supply circuit is configured to supply power for
circuits and devices of the electronic apparatus; the
memory is configured to store executable program
codes; the processor performs the video stream reading
method by executing the executable program codes
stored in the memory.
[0025] According to a further aspect, the present dis-
closure further provides another storage medium for stor-
ing executable program codes, the executable program
codes being executed to perform the video stream read-
ing method.
[0026] The following manner is employed in the em-
bodiments of the present disclosure: splitting an acquired
video stream into I-frame data and non-I-frame data cor-
responding to the I-frame data, wherein the non-I-frame
data contains data in the video stream other than the I-
frame data; acquiring a storage address allocated by a
data storage server for the non-I-frame data, and storing
the non-I-frame data in a storage space of the data stor-
age server to which the storage address points; adding
the storage address to the I-frame data; storing the I-
frame data containing the storage address to the data

storage server. After the video stream is split into the I-
frame data and the non-I-frame data, the acquired stor-
age address of the non-I-frame data is added to the I-
frame data to establish the corresponding relationship of
the I-frame data and the non-I-frame data. Since the cor-
responding relationship of the I-frame data and the non-
I-frame data is established, it is unnecessary to employ
a method of storing the I-frame data first and then storing
the non-I-frame data in the prior art, and the I-frame data
and non-I-frame data may be concurrently stored, there-
by achieving quick storage of the video stream, achieving
a technical effect of higher video stream storage efficien-
cy, and thereby solving the technical problem of low video
stream storage efficiency in the prior art due to the fact
that the video stream is stored frame by frame in a se-
quence in which the video stream is sent.

BRIEF DESCRIPTION OF THE DRAWINGS

[0027] Figures are described herein to provide further
understanding of the present disclosure and constitute
part of the present disclosure. Exemplary embodiments
of the present disclosure and depictions thereof are used
to illustrate the present disclosure and do not constitute
improper limitations to the present disclosure. In the fig-
ures:

Fig. 1 is a flow chart of an optional video stream
storing method according to an embodiment of the
present disclosure;

Fig. 2 is a schematic structural diagram of an optional
video stream frame format according to an embod-
iment of the present disclosure;

Fig. 3 is a schematic diagram of an optional system
architecture according to an embodiment of the
present disclosure;

Fig. 4 is a flow chart of an optional video stream
reading method according to an embodiment of the
present disclosure;

Fig. 5 is a schematic structural diagram of an optional
video stream storing apparatus according to an em-
bodiment of the present disclosure;

Fig. 6 is a schematic structural diagram of another
optional video stream storing apparatus according
to an embodiment of the present disclosure;

Fig. 7 is a schematic structural diagram of a further
optional video stream storing apparatus according
to an embodiment of the present disclosure;

Fig. 8 is a schematic structural diagram of an optional
video stream reading apparatus according to an em-
bodiment of the present disclosure;
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Fig. 9 is a schematic structural diagram of another
optional video stream reading apparatus according
to an embodiment of the present disclosure;

Fig. 10 is a schematic structural diagram of a further
optional video stream reading apparatus according
to an embodiment of the present disclosure;

Fig. 11 is a schematic structural diagram of an elec-
tronic apparatus according to an embodiment of the
present disclosure.

DETAILED DESCRIPTION

[0028] To enable those skilled in the art to better un-
derstand solutions of the present disclosure, technical
solutions in embodiments of the present disclosure will
be described clearly and completely with reference to
figures in the embodiments of the present disclosure. Ob-
viously, embodiments described here are only partial em-
bodiments of the present disclosure, not all embodi-
ments. All other embodiments obtained by those having
ordinary skill in the art based on the embodiments of the
present disclosure, without making any inventive efforts,
fall within the protection scope of the present disclosure.
[0029] Noticeably, terms such as "first" and "second"
used in the description, claims and figures of the present
disclosure are used to distinguish similar objects, not
necessarily to describe a specific order or sequential or-
der. It should be appreciated that the thus-used data are
interchangeable in proper cases so that the embodi-
ments described herein can be implemented in an order
besides the orders illustrated and described herein. In
addition, terms "comprise" and "have" and any variants
thereof are intended to cover non-exclusive inclusion, for
example, a process, method, system, product or appa-
ratus comprising a series of steps or units are not nec-
essarily limited to those clearly listed steps or units, and
instead may include other steps or units which are not
clearly listed and are intrinsic for these process, method,
product or apparatus.

Embodiment 1

[0030] According to the embodiments of the present
disclosure, there is provided an embodiment of a method
of storing a video stream. It needs to be appreciated that
steps shown in the flow chart of a figure may be executed
in a computer system such as a set of computer-execut-
able instructions, and, although the flow chart shows a
logical order, the steps shown or described may be ex-
ecuted in an order different from the order shown herein
in some cases.
[0031] Fig. 1 shows a video stream storing method ac-
cording to an embodiment of the present disclosure. The
method is a method on a side of a video stream storing
apparatus. As shown in Fig. 1, the method comprises the
following steps:

Step S102: splitting an acquired video stream into I-frame
data and non-I-frame data corresponding to the I-frame
data, wherein the non-I-frame data contains data in the
video stream other than the I-frame data.
[0032] In the above step S102 of the present disclo-
sure, the video stream may be data transmitted from a
monitoring camera which shoots in real time. As shown
in Fig. 2, the video stream in the embodiment of the
present disclosure comprises I-frame data and non-I-
frame data, wherein I frame is also called an inner picture,
I frame is usually a first frame of each GOP (Group of
Pictures), which serves as a reference point of random
access and may be considered as an image. The I frame
may also be called a key frame and it is an important
frame for inter-frame compressed encoding. Upon de-
coding, it is sufficient to only use the I frame to re-con-
struct a complete image. The non-I frame comprises P
frame and B frame, and the P frame and B frame may
also be called reference frames and obtained by predict-
ing from the foregoing I frame. Upon decoding, the image
must be re-constructed based on the I frame. The video
stream storing apparatus may determine a frame type
by checking a header of the frame.
[0033] Still as shown in Fig. 2, according to the video
stream storing method of the embodiment of the present
disclosure, the video stream is split into the I-frame data
and non-I-frame data. When the video stream comprises
data of multiple I frames, the data of the multiple I frames
may be assembled (i.e., stored orderly) into a strip, name-
ly, DI1 to DI6 as shown in Fig. 2, wherein DI1 to DI6
correspond one-to-one with the data of I frame, namely,
DI1 corresponds to the data of the first I frame, DI2 cor-
responds to the data of the second I frame, and so on so
forth. When the video stream comprises data of multiple
non-I frames, the data of the multiple non-I frames may
be assembled into a strip, namely, D1-D6, wherein D1-
D6 correspond one-to-one with the data of the non-I
frames, namely, D1 corresponds to the data of the first
non-I frame, and D2 corresponds to the data of the sec-
ond non-I frame, and so on so forth.
[0034] For example, in Fig. 2 the size of the data of the
first I frame is 15K, the size of the data of the second I
frame is 9K, the size of the data of the third I frame is
27K, the size of the data of the fourth I frame is 30K, the
size of the data of the fifth I frame is 21K, and the size of
the data of the sixth I frame is 11K. In the course of as-
sembling the data of the first I frame to the data of the
sixth I frame into a strip, it is first determined that the I
frame with the largest amount of data in the data of the
first I frame to the data of the sixth I frame is the sixth I
frame and the sixth I frame has a data size of 30K, then
30K (or larger than 30K) is taken as a reference to reserve
a 30K space for the data of each I frame (namely, DI1 to
DI6, whereupon DI1 to DI6 do not include data), and fi-
nally, the data of the first I frame is placed in DI1, and
the data of each I frame is placed orderly in a correspond-
ing space in a similar manner. Likewise, a method of
assembling data of the multiple non-I frames into a strip
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is similar to the method of assembling the data of the
multiple I frames into a strip.
[0035] Step S104: acquiring a storage address allocat-
ed by a data storage server for the non-I-frame data, and
storing the non-I-frame data in a storage space of the
data storage server to which the storage address points.
[0036] In the above step S104 of the present disclo-
sure, since the I-frame data and non-I-frame data have
correlation in terms of time (namely, one I-frame data
and a set of non-I-frame data constitute a GOP (Group
of Pictures), recombination is needed upon reading.
Therefore, to find the non-I-frame data corresponding to
the I-frame data without requesting a metadata storage
server and reduce signaling overhead when the video
stream is read subsequently, according to the video
stream storing method of the embodiment of the present
disclosure, after the video stream is split into the I-frame
data and non-I-frame data, the storage address allocated
by the data storage server for the non-I-frame data is first
acquired, and then the storage address is added to the
I-frame data.
[0037] It needs to be appreciated that so long as the
storage address of the non-I-frame data is acquired, sub-
sequent step S106 and step S108 may be executed, and
meanwhile, processing is performed in parallel to store
the non-I-frame data into the storage space of the data
storage server to which the storage address points, so
as to increase the data storing speed.
[0038] That is to say, after the storage address of the
non-I-frame data is acquired, to increase the data storing
speed, the step of storing the non-I-frame data into the
storage space of the data storage server to which the
storage address points and the step of adding the storage
address to the I-frame data and storing the I-frame data
containing the storage address to the data storage server
may be performed in parallel. Certainly, the non-I-frame
data and I-frame data may be stored in a sequential order.
[0039] In an optional implementation mode, the above
step S104 of acquiring the storage address allocated by
the data storage server for the non-I-frame data, and stor-
ing the non-I-frame data in the storage space of the data
storage server to which the storage address points may
comprise:
Step S10: sending a storage address request to a meta-
data storage server, wherein the metadata storage serv-
er requests the data storage server to allocate the storage
address for the non-I-frame data.
[0040] In the above step S10 of the present disclosure,
in a system architecture for cloud storage, the video
stream storing apparatus needs to resort to the metadata
storage server upon requesting for the storage space,
and it is the metadata storage server that requests the
data storage server to allocate the storage address for
the non-I-frame data.
[0041] Fig. 3 shows a diagram of the system architec-
ture of the present implementation mode. The video
stream storing apparatus first sends a command contain-
ing a storage address request to the metadata storage

server, wherein the storage address request should in-
clude a size of non-I-frame data to be stored. Then the
metadata storage server sends the command containing
the storage address request to the data storage server.
The data storage server allocates the storage address
to the non-I-frame data and sends the command contain-
ing the storage address to the metadata storage server.
Then the metadata storage server forwards the com-
mand containing the storage address to the video stream
storing apparatus, and the video stream storing appara-
tus, after acquiring the storage address, may write the
data stream including the non-I-frame data into the data
storage server according to the storage address. The
storing process of subsequent I-frame data is similar
thereto and is not detailed any more here.
[0042] Step S12: receiving the storage address re-
turned by the metadata storage server in response to the
storage address request.
[0043] In the above step S12 of the present disclosure,
after the data storage server allocates the storage ad-
dress for the non-I-frame data, the video stream storing
apparatus will receive the storage address of the non-I-
frame data returned by the metadata storage server in
response to the storage address request.
[0044] Step S14: according to the storage address,
writing the non-I-frame data into the storage space of the
data storage server to which the storage address points.
[0045] In the above step S14 of the present application,
after the video stream storing apparatus acquires the
storage address, the non-I-frame data may be directly
written into the data storage server.
[0046] Step S16: reporting a data amount of the non-
I-frame data already written into the data storage server
to the metadata storage server.
[0047] In the step S16 of the present disclosure, after
the non-I-frame data is written into the data storage serv-
er, the video stream storing apparatus needs to report a
data amount of the non-I-frame data already written into
the data storage server to the metadata storage server,
so that the metadata storage server records a size of
finally-written non-I-frame data.
[0048] As such, the metadata storage server may com-
pare the size of the non-I-frame data which is included
in the storage address request and is to be stored with
the size of the finally-written non-I-frame data recorded
by the metadata storage server, so as to determine
whether all non-I frames requested to be stored are totally
written into the data storage server.
[0049] Furthermore, as shown in Fig. 3, the video
stream storing apparatus may write the non-I-frame data
(I-frame data) into the data storage server, or may acquire
the non-I-frame data (I-frame data) from the data storage
server.
[0050] Step S106: adding the storage address into the
I-frame data.
[0051] In the above step S106 of the present disclo-
sure, the video stream storing apparatus, after acquiring
the storage address of the non-I-frame data, may add
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the storage address into the I-frame data corresponding
to the non-I-frame data, namely, the I-frame data after
the addition comprises real data and the storage address
of the non-I-frame data.
[0052] Step S108: storing the I-frame data containing
the storage address to the data storage server.
[0053] In the above step S108 of the present disclo-
sure, based on the above step S106, the video stream
storing apparatus stores the I-frame data containing the
storage address to the data storage server. The method
of storing the I-frame data containing the storage address
to the data storage server is similar to the above method
of storing the non-I-frame data, namely, sending the stor-
age address request to the metadata storage server,
wherein the metadata storage server requests the data
storage server to allocate the storage address to the I-
frame data containing the storage address, and the stor-
age address request should include a size of the I-frame
data which contains the storage address and is to be
stored; receiving the storage address returned by the
metadata storage server in response to the storage ad-
dress request; based on the storage address, writing the
I-frame data containing the storage address into the stor-
age space of the data storage server to which the storage
address points; reporting a data amount of the I-frame
data that is already written into the data storage server
and contains the storage address to the metadata stor-
age server.
[0054] Through the above steps, the video stream may
be split into the I-frame data and non-I-frame data. After
the splitting, the storage address of the acquired non-I-
frame data is added to the I-frame data to establish a
corresponding relationship of the I-frame data and the
non-I-frame data. Since the corresponding relationship
of the I-frame data and the non-I-frame data is estab-
lished, it is unnecessary to employ a method of storing
the I-frame data first and then storing the non-I-frame
data in the prior art, and the I-frame data and non-I-frame
data may be concurrently stored, thereby achieving quick
storage of the video stream, achieving a technical effect
of higher video stream storage efficiency, and thereby
solving the technical problem of low video stream storage
efficiency in the prior art due to the fact that the video
stream is stored frame by frame in a sequence in which
the video stream is sent.
[0055] Optionally, before storing the I-frame data con-
taining the storage address to the data storage server,
the video stream storing method according to the present
embodiment may further comprise:
Step S20: calculating a check value of the I-frame data
containing the storage address, wherein the check value
is used to restore the I-frame data containing the storage
address in the case that the I-frame data containing the
storage address is lost.
[0056] In the above step S20 of the present disclosure,
to provide different data protection modes based on dif-
ferent data types and enhance data security, the video
stream storing apparatus may implement the protection

of the I-frame data containing the storage address by
calculating the check value of the I-frame data containing
the storage address. The check value is used to restore
the I-frame data containing the storage address in the
case that the I-frame data containing the storage address
is lost.
[0057] Optionally, calculating the check value of the I-
frame data containing the storage address comprises:
performing calculation on the I-frame data containing the
storage address based on a RAID-6 algorithm, to obtain
the check value of the I-frame data containing the storage
address.
[0058] Storing the I-frame data containing the storage
address to the data storage server comprises: storing
the I-frame data containing the storage address and the
check value to the data storage server.
[0059] Still as shown in Fig. 2, in the case the number
of I-frame data is plural, the video stream storing appa-
ratus may calculate a plurality of check values, and the
number of check values should be smaller than or equal
to the number of the I-frame data, for example, PI1 and
PI2 in Fig. 2. When one I-frame data among DI1-DI6 is
lost, the lost I-frame data may be restored through the
check values. It is appreciated that the number of data
that may be restored by the check value is smaller than
or equal to the number of the check values, i.e., if two
check values are calculated, at most two lost I-frame data
may be restored. To increase security of the I-frame data,
a plurality of check values may be calculated, which all
should fall within the protection scope of the embodiment
of the present disclosure.
[0060] Additionally, to improve the security of the I-
frame data, the video stream storing apparatus according
to the present embodiment may further protect the I-
frame data by erasure code reconstruction or in a dupli-
cate manner.
[0061] Optionally, before acquiring the storage ad-
dress allocated by the data storage server for the non-I-
frame data and storing the non-I-frame data in the storage
space of the data storage server to which the storage
address points, the video stream storing method accord-
ing to the present embodiment may further comprise:
Step S30: performing calculation on the non-I-frame data
based on a RAID-5 algorithm to obtain XOR check data
of the non-I-frame data, the XOR check data being used
to restore the non-I-frame data in the case that the non-
I-frame data is lost.
[0062] In the above step S30 of the present disclosure,
to provide different data protection modes based on dif-
ferent data types and enhance data security, the video
stream storing apparatus may further protect the non-I-
frame data based on the RAID-5 algorithm.
[0063] Acquiring the storage address allocated by the
data storage server for the non-I-frame data and storing
the non-I-frame data in the storage space of the data
storage server to which the storage address points com-
prises: acquiring the storage address allocated by the
data storage server for the non-I-frame data and the XOR
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check data; storing the non-I-frame data and the XOR
check data in the storage space of the data storage server
to which the storage address points.
[0064] Still as shown in Fig. 2, in the case the number
of non-I-frame data is plural, the video stream storing
apparatus may calculate a plurality of XOR check data,
and the number of XOR check data should be smaller
than or equal to the number of the non-I-frame data. For
example, for P1 in Fig. 2, when one non-I-frame data
among D1-D6 is lost, the lost non-I-frame data may be
restored through the XOR check data. It is appreciated
that the number of data that may be restored by the XOR
check data is smaller than or equal to the number of the
XOR check data, i.e., if one XOR check data is calculated,
at most one lost non-I-frame data may be restored. To
increase security of the non-I-frame data, a plurality of
XOR check data may be calculated, which all should fall
within the protection scope of the embodiment of the
present disclosure.
[0065] In the embodiment of the present disclosure,
the acquired video stream is split into I-frame data and
non-I-frame data corresponding to the I-frame data,
wherein the non-I-frame data comprises data in the video
stream other than the I-frame data; the storage address
allocated by the data storage server for the non-I-frame
data is acquired, and the non-I-frame data is stored in
the storage space of the data storage server to which the
storage address points; the storage address is added to
the I-frame data; the I-frame data containing the storage
address is stored in the data storage server. After the
video stream is split into the I-frame data and the non-I-
frame data, the acquired storage address of the non-I-
frame data is added to the I-frame data to establish the
corresponding relationship of the I-frame data and the
non-I-frame data. Since the corresponding relationship
of the I-frame data and the non-I-frame data is estab-
lished, it is unnecessary to employ a method of storing
the I-frame data first and then storing the non-I-frame
data in the prior art, and the I-frame data and non-I-frame
data may be stored concurrently, thereby achieving quick
storage of the video stream, achieving a technical effect
of higher video stream storing efficiency, and thereby
solving the technical problem of low video stream storage
efficiency in the prior art due to the fact that the video
stream is stored frame by frame in a sequence in which
the video stream is sent.

Embodiment 2

[0066] According to the embodiment of the present dis-
closure, there is provided an embodiment of a method
of reading a video stream. It needs to be appreciated that
steps shown in the flow chart of a figure may be executed
in a computer system such as a set of computer-execut-
able instructions, and, although the flow chart shows a
logical order, the steps shown or described may be ex-
ecuted in an order different from the order herein in some
cases.

[0067] Fig. 4 shows a video stream reading method
according to an embodiment of the present disclosure.
The method is a method on a side of a video stream
reading apparatus. As shown in Fig. 4, the method com-
prises the following steps:
Step S402: acquiring a storage address of I-frame data
of a video stream.
[0068] In the above step S402 of the present disclo-
sure, the video stream reading method corresponding to
the aforesaid video stream storing method will be de-
scribed in the present embodiment. During the reading
of the video stream, it is only necessary to find the I-frame
data, and then the non-I-frame data may be found
through the storage address of the non-I-frame data con-
tained by the I-frame data. the signaling overhead may
be reduced and the reading rate may be improved without
the necessity to request to the metadata storage server
for many times. While reading the video stream, a video
stream reading apparatus may first request the metadata
storage server for the storage address of the I-frame data
to be read.
[0069] Step S404: reading the I-frame data from a data
storage server according to the storage address of the
I-frame data.
[0070] In the step S404 of the present disclosure, the
video stream reading apparatus reads the I-frame data
from the data storage server according to the acquired
storage address of the I-frame data, wherein the I-frame
data contains the storage address of the non-I-frame data
corresponding thereto.
[0071] Step S406: parsing a storage address of non-
I-frame data of the video stream from the I-frame data.
[0072] In the step S406 of the present disclosure, the
video stream reading apparatus parses the storage ad-
dress of the non-I-frame data of the video stream from
the read I-frame data.
[0073] Optionally, to provide different data protection
modes based on different data types and enhance data
security, after reading the I-frame data from the data stor-
age server according to the storage address of the I-
frame data and before parsing the storage address of
the non-I-frame data of the video stream from the I-frame
data, the method further comprises: reading a check val-
ue of the I-frame data from the data storage server, the
check value being pre-obtained by performing calcula-
tion on the I-frame data based on a RAID-6 algorithm;
checking the I-frame data, wherein the I-frame data is
restored according to the check value in the case that it
is discovered in the checking that the I-frame data is lost.
[0074] Step S408: reading the non-I-frame data from
the data storage server according to the storage address
of the non-I-frame data, wherein the non-I-frame data
includes data in the video stream other than the I-frame
data.
[0075] In the step S408 of the present disclosure, the
video stream reading apparatus reads the non-I-frame
data from the data storage server according to the stor-
age address of the obtained non-I-frame data by parsing,
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wherein the non-I-frame data includes data in the video
stream other than the I-frame data.
[0076] Step S410: assembling the I-frame data and the
non-I-frame data into the video stream.
[0077] In the step S410 of the present disclosure, the
video stream reading apparatus assembles the I-frame
data and the non-I-frame data into the video stream. The
assembling here may be understood as placing in order.
[0078] Optionally, to provide different data protection
modes based on different data types and enhance data
security, after reading the non-I-frame data from the data
storage server according to the storage address of the
non-I-frame data and before assembling the I-frame data
and the non-I-frame data into the video stream, the meth-
od further comprises: reading an XOR check data of the
non-I-frame data from the data storage server, wherein
the XOR check data is pre-obtained by performing cal-
culation on the non-I-frame data based on a RAID-5 al-
gorithm; checking the non-I-frame data, wherein the non-
I-frame data is restored according to the XOR check data
in the case that it is discovered in the checking that the
non-I-frame data is lost.
[0079] As known from the above, the solution provided
by the above embodiment of the present disclosure
achieves a technical effect of reducing the signaling over-
head and improving the reading rate by splitting the video
stream into the I-frame data and the non-I-frame data,
acquiring the storage address of the non-I-frame data
and then adding the storage address into the I-frame da-
ta, and then finding the non-I-frame data by only finding
the I-frame data, without the necessity to request the
metadata storage server for many times.
[0080] As appreciated, for ease of description, the
aforesaid method embodiments are all described as a
combination of a series of actions, but those skilled in
the art should appreciated that the present disclosure is
not limited to the described order of actions because
some steps may be performed in other orders or simul-
taneously according to the present disclosure. Secondly,
those skilled in the art should appreciate that the embod-
iments described in the description all belong to preferred
embodiments, and the involved actions and modules are
not necessarily requisite for the present disclosure.
[0081] Through the description of the above embodi-
ments, those skilled in the art may clearly understand
that the methods according to the above embodiments
may be implemented by virtue of software plus necessary
general-purpose hardware platform, and certainly may
be implemented by hardware. However, in many cases,
the former is a better implementation mode. Based on
such understanding, the essence of technical solution of
the present disclosure or the portion making contribution
over the prior art may be embodied in the form of a soft-
ware product. The computer software product is stored
in a storage medium (e.g., ROM/RAM, magnetic disc, or
optical disk), and contains several instructions to enable
one terminal equipment (a mobile phone, computer, serv-
er, network equipment or the like) to execute the methods

according to embodiments of the present disclosure.

Embodiment 3

[0082] According to the embodiment of the present dis-
closure, there is further provided an embodiment of an
apparatus for implementing the above method embodi-
ment. The apparatus provided by the above embodiment
of the present disclosure may run on a computer terminal.
[0083] Fig. 5 is a schematic structural diagram of a
video stream storing apparatus according to an embod-
iment of the present disclosure.
[0084] As shown in Fig. 5, the video stream storing
apparatus may comprise a data splitting unit 502, a data
sending unit 504 and a data adding unit 506.
[0085] The data splitting unit 502 is configured to split
an acquired video stream into I-frame data and non-I-
frame data corresponding to the I-frame data, wherein
the non-I-frame data contains data in the video stream
other than the I-frame data; the data sending unit 504 is
configured to acquire a storage address allocated by a
data storage server for the non-I-frame data, and store
the non-I-frame data in a storage space of the data stor-
age server to which the storage address points; the data
adding unit 506 is configured to add the storage address
to the I-frame data; the data sending unit 502 is further
configured to store the I-frame data containing the stor-
age address to the data storage server.
[0086] As known from the above, in the solution pro-
vided by the above Embodiment 3 of the present disclo-
sure, the video stream is split into I-frame data and non-
I-frame data; after the splitting, the acquired storage ad-
dress of the non-I-frame data is added to the I-frame data
to establish a corresponding relationship of the I-frame
data and the non-I-frame data; since the corresponding
relationship of the I-frame data and the non-I-frame data
is established, it is unnecessary to employ a method of
storing the I-frame data first and then storing the non-I-
frame data in the prior art, and the I-frame data and non-
I-frame data may be stored concurrently, thereby achiev-
ing quick storage of the video stream, achieving a tech-
nical effect of higher video stream storing efficiency, and
thereby solving the technical problem of low video stream
storage efficiency in the prior art due to the fact that the
video stream is stored frame by frame in a sequence in
which the video stream is sent.
[0087] It needs to be appreciated that the data splitting
unit 502, the data sending unit 504 and the data adding
unit 506 correspond to step S102 to step S108 in Em-
bodiment 1, the three modules are implemented in the
same examples and application scenario as the corre-
sponding steps, but not limited to the content disclosed
in the above Embodiment 1. It is noted that the above
modules, as parts of the apparatus, may run in a com-
puter terminal, and may be implemented through either
software or hardware.
[0088] Optionally, as shown in Fig. 6, the video stream
storing apparatus further comprises a first calculating unit
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602.
[0089] The first calculating unit 602 is configured to
calculate a check value of the I-frame data containing
the storage address, wherein the check value is used to
restore the I-frame data containing the storage address
in the case that the I-frame data containing the storage
address is lost; wherein the data sending unit 504 is con-
figured to execute the following step to store the I-frame
data containing the storage address to the data storage
server: storing the I-frame data containing the storage
address and the check value to the data storage server.
[0090] Optionally, the first calculating unit 602 is con-
figured to execute the following step to calculate the
check value of the I-frame data containing the storage
address: performing calculation on the I-frame data con-
taining the storage address based on a RAID-6 algorithm,
to obtain the check value of the I-frame data containing
the storage address.
[0091] Optionally, the data sending unit 504 is config-
ured to execute the following steps to acquire the storage
address allocated by a data storage server for the non-
I-frame data and to store the non-I-frame data in the stor-
age space of the data storage server to which the storage
address points: sending a storage address request to a
metadata storage server, wherein the metadata storage
server requests the data storage server to allocate the
storage address to the non-I-frame data; receiving the
storage address returned by the metadata storage server
in response to the storage address request; based on
the storage address, writing the non-I-frame data into the
storage space of the data storage server to which the
storage address points; reporting a data amount of the
non-I-frame data that is already written into the data stor-
age server to the metadata storage server.
[0092] Optionally, as shown in Fig. 7, the video stream
storing apparatus further comprises: a second calculat-
ing unit 702.
[0093] The second calculating unit 702 is configured
to perform calculation on the non-I-frame data based on
a RAID-5 algorithm to obtain XOR check data of the non-
I-frame data, the XOR check data being used to restore
the non-I-frame data in the case that the non-I-frame data
is lost; wherein the data sending unit 504 is configured
to execute the following step to acquire the storage ad-
dress allocated by the data storage server for the non-I-
frame data and store the non-I-frame data in the storage
space of the data storage server to which the storage
address points: acquiring the storage address allocated
by the data storage server for the non-I-frame data and
the XOR check data; storing the non-I-frame data and
the XOR check data in the storage space of the data
storage server to which the storage address points.
[0094] In the embodiment of the present disclosure,
the acquired video stream is split into I-frame data and
non-I-frame data corresponding to the I-frame data,
wherein the non-I-frame data comprises data in the video
stream other than the I-frame data; the storage address
allocated by the data storage server for the non-I-frame

data is acquired, and the non-I-frame data is stored in
the storage space of the data storage server to which the
storage address points; the storage address is added to
the I-frame data; the I-frame data containing the storage
address is stored in the data storage server. After the
video stream is split into the I-frame data and the non-I-
frame data, the acquired storage address of the non-I-
frame data is added to the I-frame data to establish the
corresponding relationship of the I-frame data and the
non-I-frame data. Since the corresponding relationship
of the I-frame data and the non-I-frame data is estab-
lished, it is unnecessary to employ a method of storing
the I-frame data first and then storing the non-I-frame
data in the prior art, and the I-frame data and non-I-frame
data may be stored concurrently, thereby achieving quick
storage of the video stream, achieving a technical effect
of higher video stream storing efficiency, and thereby
solving the technical problem of low video stream storage
efficiency in the prior art caused by the video stream be-
ing stored frame by frame in a sequence in which the
video stream is sent.

Embodiment 4

[0095] According to the embodiment of the present dis-
closure, there is further provided an embodiment of an
apparatus for implementing the above method embodi-
ment. The apparatus provided by the above embodiment
of the present disclosure may run on a computer terminal.
[0096] Fig. 8 is a schematic structural diagram of a
video stream reading apparatus according to an embod-
iment of the present disclosure.
[0097] As shown in Fig. 8, the video stream reading
apparatus may comprise an acquiring unit 802, a first
reading unit 804, a parsing unit 806, a second reading
unit 808 and an assembling unit 810.
[0098] The acquiring unit 802 is configured to acquire
a storage address of I-frame data of a video stream; the
first reading unit 804 is configured to read the I-frame
data from a data storage server according to the storage
address of the I-frame data; the parsing unit 806 is con-
figured to parse a storage address of non-I-frame data
of the video stream from the I-frame data; the second
reading unit 808 is configured to read the non-I-frame
data from the data storage server according to the stor-
age address of the non-I-frame data, wherein the non-I-
frame data contains data in the video stream other than
the I-frame data; the assembling unit 810 is configured
to assemble the I-frame data and the non-I-frame data
into the video stream.
[0099] As known from the above, the solution provided
by the above Embodiment 4 of the present disclosure
achieves a technical effect of reducing the signaling over-
head and improving the reading rate by splitting the video
stream into the I-frame data and non-I-frame data, ac-
quiring the storage address of the non-I-frame data and
then adding the storage address into the I-frame data,
and then finding the non-I-frame data by only finding the
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I-frame data, without need to request the metadata stor-
age server for many times.
[0100] It needs to be appreciated that the acquiring
unit 802, the first reading unit 804, parsing unit 806, sec-
ond reading unit 808 and the assembling unit 810 corre-
spond to step S402 to step S410 in Embodiment 2. The
five modules are implemented in the same examples and
application scenario as the corresponding steps, but not
limited to the content disclosed in the above Embodiment
2. It is noted that the above modules, as parts of the
apparatus, may run in a computer terminal, and may be
implemented through either software or hardware.
[0101] Optionally, the first reading unit 804 is further
configured to read a check value of the I-frame data from
the data storage server, the check value being pre-ob-
tained by performing calculation on the I-frame data
based on a RAID-6 algorithm;
[0102] As shown in Fig. 9, the apparatus further com-
prises a first checking unit 902 configured to check the
I-frame data, wherein the I-frame data is restored accord-
ing to the check value in the case that it is discovered in
the checking that the I-frame data is lost.
[0103] Optionally, the second reading unit 808 is fur-
ther configured to read an XOR check data of the non-I-
frame data from the data storage server, wherein the
XOR check data is pre-obtained by performing calcula-
tion on the non-I-frame data based on a RAID-5 algo-
rithm.
[0104] As shown in Fig. 10, the apparatus further com-
prises a second checking unit 1002 configured to check
the non-I-frame data, wherein the non-I-frame data is re-
stored according to the XOR check data in the case that
it is discovered in the checking that the non-I-frame data
is lost.
[0105] The serial numbers of the above embodiments
of the present disclosure are only for illustrative purpose
and do not represent superiority of the embodiments.
[0106] An embodiment of the present disclosure fur-
ther provides an electronic apparatus, as shown in Fig.
11, comprising: a housing 111, a processor 112, a mem-
ory 113, a circuit board 114 and a power supply circuit
115, wherein the circuit board 114 is placed in a space
enclosed by the housing 111, the processor 112 and
memory 113 are disposed on the circuit board 114; the
power supply circuit 115 is configured to supply power
for circuits and devices of the electronic apparatus; the
memory 113 is configured to store executable program
codes; the processor 112 performs the following steps
by executing the executable program codes stored in the
memory:

splitting an acquired video stream into I-frame data
and non-I-frame data corresponding to the I-frame
data, wherein the non-I-frame data contains data in
the video stream other than the I-frame data;

acquiring a storage address allocated by a data stor-
age server for the non-I-frame data, and storing the

non-I-frame data in a storage space of the data stor-
age server to which the storage address points;

adding the storage address to the I-frame data;

storing the I-frame data, which contains the storage
address, to the data storage server.

[0107] In the embodiment of the present disclosure is
employed the following manner: splitting an acquired vid-
eo stream into I-frame data and non-I-frame data corre-
sponding to the I-frame data, wherein the non-I-frame
data contains data in the video stream other than the I-
frame data; acquiring a storage address allocated by a
data storage server for the non-I-frame data, and storing
the non-I-frame data in a storage space of the data stor-
age server to which the storage address points; adding
the storage address to the I-frame data; storing the I-
frame data, which contains the storage address, to the
data storage server. After the video stream is split into
the I-frame data and the non-I-frame data, the acquired
storage address of the non-I-frame data is added to the
I-frame data to establish the corresponding relationship
of the I-frame data and the non-I-frame data. Since the
corresponding relationship of the I-frame data and the
non-I-frame data is established, it is unnecessary to em-
ploy a method of storing the I-frame data first and then
storing the non-I-frame data in the prior art, and the I-
frame data and non-I-frame data may be stored concur-
rently, thereby achieving quick storage of the video
stream, achieving a technical effect of higher video
stream storing efficiency, and thereby solving the tech-
nical problem of low video stream storage efficiency in
the prior art due to the fact that the video stream is stored
frame by frame in a sequence in which the video stream
is sent.
[0108] The electronic apparatus exists in many forms
which include but are not limited to:

(1) mobile communication devices: this type of de-
vices are characterized by possession of a mobile
communication function and mainly aim to provide
voice and data communication. This type of termi-
nals comprise: smart phones (e.g., iPhone), multi-
media phones, functional phones, low-end phones
and the like.

(2) Ultra-mobile personal computer devices: this
type of devices fall within a category of personal com-
puters, have computing and processing functions,
and generally also have a mobile Internet-surfing
property. This type of terminals comprise PDA, MID
and UMPC, for example iPad.

(3) Portable entertainment devices: this type of de-
vices may display and play multi-media content. This
type of devices comprise audio player, video player
(e.g., iPod), handheld game player, E-book, smart
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toys and portable vehicle-mounted navigator.

(4) Servers:a server is a device providing computing
service. The server comprises a processor, a hard
disk, a memory, a system bus and the like. The serv-
er is similar to a general-purpose computer in archi-
tecture, but imposes higher requirements in terms
of processing capability, stability, reliability, security,
extensibility, manageability and the like as providing
highly-reliable service.

(5) Other electronic apparatuses having a digital in-
teraction function.

[0109] An embodiment of the present disclosure pro-
vides a storage medium for storing executable program
codes, the executable program codes being executed to
perform the video stream storing method, wherein the
video stream storing method may comprise:

splitting an acquired video stream into I-frame data
and non-I-frame data corresponding to the I-frame
data, wherein the non-I-frame data contains data in
the video stream other than the I-frame data;

acquiring a storage address allocated by a data stor-
age server for the non-I-frame data, and storing the
non-I-frame data in a storage space of the data stor-
age server to which the storage address points;

adding the storage address to the I-frame data;

storing the I-frame data, which contains the storage
address, to the data storage server.

[0110] In the embodiment of the present disclosure is
employed the following manner: splitting an acquired vid-
eo stream into I-frame data and non-I-frame data corre-
sponding to the I-frame data, wherein the non-I-frame
data contains data in the video stream other than the I-
frame data; acquiring a storage address allocated by a
data storage server for the non-I-frame data, and storing
the non-I-frame data in a storage space of the data stor-
age server to which the storage address points; adding
the storage address to the I-frame data; storing the I-
frame data, which contains the storage address, to the
data storage server. After the video stream is split into
the I-frame data and the non-I-frame data, the acquired
storage address of the non-I-frame data is added to the
I-frame data to establish the corresponding relationship
of the I-frame data and the non-I-frame data. Since the
corresponding relationship of the I-frame data and the
non-I-frame data is established, it is unnecessary to em-
ploy a method of storing the I-frame data first and then
storing the non-I-frame data in the prior art, and the I-
frame data and non-I-frame data may be stored concur-
rently, thereby achieving quick storage of the video
stream, achieving a technical effect of higher video

stream storing efficiency, and thereby solving the tech-
nical problem of low video stream storage efficiency in
the prior art caused by the video stream being stored
frame by frame in a sequence in which the video stream
is sent.
[0111] An embodiment of the present disclosure fur-
ther provides another electronic apparatus, which struc-
ture is the same as the structure shown in Fig. 11 and
comprises a housing, a processor, a memory, a circuit
board and a power supply circuit, wherein the circuit
board is placed in a space enclosed by the housing, the
processor and memory are disposed on the circuit board;
the power supply circuit is configured to supply power for
circuits and devices of the electronic apparatus; the
memory is configured to store executable program
codes; the processor performs the following steps by ex-
ecuting the executable program codes stored in the
memory:

acquiring a storage address of the I-frame data of
the video stream;

reading the I-frame data from a data storage server
according to the storage address of the I-frame data;

parsing a storage address of non-I-frame data of the
video stream from the I-frame data;

reading the non-I-frame data from the data storage
server according to the storage address of the non-
I-frame data, wherein the non-I-frame data includes
data in the video stream other than the I-frame data;

assembling the I-frame data and the non-I-frame da-
ta into the video stream.

[0112] The solution provided by the above embodi-
ment of the present disclosure achieves a technical effect
of reducing the signaling overhead and improving the
reading rate by splitting the video stream into the I-frame
data and the non-I-frame data, acquiring the storage ad-
dress of the non-I-frame data and then adding the storage
address into the I-frame data, and then finding the non-
I-frame data by only finding the I-frame data, without the
necessity to request the metadata storage server for
many times.
[0113] The electronic apparatus exists in many forms
which include but are not limited to:

(1) mobile communication devices: this type of de-
vices are characterized by possession of a mobile
communication function and mainly aim to provide
voice and data communication. This type of termi-
nals comprise: smart phones (e.g., iPhone), multi-
media phones, functional phones, low-end phones
and the like.

(2) Ultra-mobile personal computer devices: this
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type of devices fall within a category of personal com-
puters, have computing and processing functions,
and generally also have a mobile Internet-surfing
property. This type of terminals comprise PDA, MID
and UMPC, for example iPad.

(3) Portable entertainment devices: this type of de-
vices may display and play multi-media content. This
type of devices comprise audio player, video player
(e.g., iPod), handheld game player, E-book, smart
toys and portable vehicle-mounted navigator.

(4) Servers: a server is a device providing computing
service. The server comprises a processor, a hard
disk, a memory, a system bus and the like. The serv-
er is similar to a general-purpose computer in archi-
tecture, but imposes higher requirements in terms
of processing capability, stability, reliability, security,
extensibility, manageability and the like as providing
highly-reliable service.

(5) Other electronic apparatuses having a digital in-
teraction function.

[0114] An embodiment of the present disclosure pro-
vides another storage medium for storing executable pro-
gram codes, the executable program codes being exe-
cuted to perform the video stream reading method,
wherein the video stream reading method may comprise:

acquiring a storage address of the I-frame data of
the video stream;

reading the I-frame data from a data storage server
according to the storage address of the I-frame data;

parsing a storage address of non-I-frame data of the
video stream from the I-frame data;

reading the non-I-frame data from the data storage
server according to the storage address of the non-
I-frame data, wherein the non-I-frame data includes
data in the video stream other than the I-frame data;

assembling the I-frame data and the non-I-frame da-
ta into the video stream.

[0115] The solution provided by the above embodi-
ment of the present disclosure achieves a technical effect
of reducing the signaling overhead and improving the
reading rate by splitting the video stream into the I-frame
data and non-I-frame data, acquiring the storage address
of the non-I-frame data and then adding the storage ad-
dress into the I-frame data, and then finding the non-I-
frame data by only finding the I-frame data, without the
necessity to request the metadata storage server for
many times.
[0116] The embodiments about the apparatuses, elec-

tronic apparatuses, applications and storage media are
described simpler as they are substantially similar to the
method embodiments, and reference may be made to
parts of depictions of the method embodiments for rele-
vant portions.
[0117] In the above embodiments, different emphasis
is placed on respective embodiments, and reference may
be made to related depictions in other embodiments for
portions not detailed in a certain embodiment.
[0118] In the embodiments provided by the present dis-
closure, it should be understood that the revealed tech-
nical content can be implemented in other ways. For ex-
ample, the above-described embodiments for the appa-
ratus are only exemplary, e.g., the division of the units
may be a logical functional division, and, in reality, they
can be divided in other ways upon implementation. For
example, a plurality of units or components may be com-
bined or integrated into another system, or some features
may be neglected or not executed. In addition, mutual
coupling or direct coupling or communicative connection
as displayed or discussed may be via some interfaces,
and indirect coupling or communicative connection of
units or modules may be electrical or in other forms.
[0119] The units described as separate parts may be
or may not be physically separated, the parts shown as
units may be or may not be physical units, i.e., they can
be located in one place, or distributed on a plurality of
units. One can select some or all the units to achieve the
purpose of the embodiment according to the actual
needs.
[0120] Further, in the embodiments of the present dis-
closure, functional units can be integrated in one
processing unit, or they can be separate physical pres-
ences; or two or more units can be integrated in one unit.
The integrated unit described above can be implemented
in the form of hardware, or they can be implemented in
the form of software functional units.
[0121] If the aforementioned integrated unit is imple-
mented in the form of software function units and sold or
used as independent products, they may be stored in a
computer readable storage medium. Based on such un-
derstanding, the essence of technical solution of the
present disclosure or the portion making contribution
over the prior art or all or part of the technical solution
may be embodied in the form of a software product. The
computer software product is stored in a storage medium,
and includes several instructions to enable a computer
device (which may be a mobile phone, server, network
equipment or the like) to execute all or partial steps of
the methods according to embodiments of the present
disclosure. The foregoing storage medium comprises
various media that may store program codes, such as U
disk, Read-Only Memory (ROM), a Random Access
Memory (RAM), a mobile hard disk, magnetic disk, or an
optical disk.
[0122] What are stated above are only preferred em-
bodiments of the present disclosure. It should be appre-
ciated that those having ordinary skill in the art, without
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departing from the principles of the present disclosure,
may make several improvements and modifications
which should be considered as falling within the extent
of protection of the present disclosure.

Claims

1. A video stream storing method, wherein the video
stream storing method is applied to a video stream
storing apparatus and comprises:

splitting an acquired video stream into I-frame
data and non-I-frame data corresponding to the
I-frame data, wherein the non-I-frame data con-
tains data in the video stream other than the I-
frame data;
acquiring a storage address allocated by a data
storage server for the non-I-frame data, and
storing the non-I-frame data in a storage space
of the data storage server to which the storage
address points;
adding the storage address to the I-frame data;
storing the I-frame data containing the storage
address, to the data storage server.

2. The method according to claim 1, wherein before
storing the I-frame data containing the storage ad-
dress to the data storage server, the method further
comprises:

calculating a check value of the I-frame data
containing the storage address, wherein the
check value is used to restore the I-frame data
containing the storage address in the case that
the I-frame data containing the storage address
is lost;
wherein storing the I-frame data containing the
storage address to the data storage server com-
prises:
storing the I-frame data containing the storage
address and the check value to the data storage
server.

3. The method according to claim 2, wherein calculat-
ing the check value of the I-frame data containing
the storage address comprises:
performing calculation on the I-frame data containing
the storage address based on a RAID-6 algorithm,
to obtain the check value of the I-frame data contain-
ing the storage address.

4. The method according to claim 1, wherein acquiring
the storage address allocated by the data storage
server for the non-I-frame data, and storing the non-
I-frame data in the storage space of the data storage
server to which the storage address points compris-
es:

sending a storage address request to a meta-
data storage server, wherein the metadata stor-
age server requests the data storage server to
allocate the storage address for the non-I-frame
data;
receiving the storage address returned by the
metadata storage server in response to the stor-
age address request;
based on the storage address, writing the non-
I-frame data into the storage space of the data
storage server to which the storage address
points;
reporting a data amount of the non-I-frame data
that is already written into the data storage serv-
er to the metadata storage server.

5. The method according to any of claims 1-4, wherein
before acquiring the storage address allocated by
the data storage server for the non-I-frame data and
storing the non-I-frame data in the storage space of
the data storage server to which the storage address
points, the method further comprises:

performing calculation on the non-I-frame data
based on a RAID-5 algorithm to obtain XOR
check data of the non-I-frame data, the XOR
check data being used to restore the non-I-frame
data in the case that the non-I-frame data is lost;
wherein acquiring the storage address allocated
by the data storage server for the non-I-frame
data and storing the non-I-frame data in the stor-
age space of the data storage server to which
the storage address points comprises:

acquiring the storage address allocated by
the data storage server for the non-I-frame
data and the XOR check data;
storing the non-I-frame data and the XOR
check data in the storage space of the data
storage server to which the storage address
points.

6. A video stream reading method, wherein the video
stream reading method is applied to a video stream
reading apparatus and comprises:

acquiring a storage address of I-frame data of a
video stream;
reading the I-frame data from a data storage
server according to the storage address of the
I-frame data;
parsing a storage address of non-I-frame data
of the video stream from the I-frame data;
reading the non-I-frame data from the data stor-
age server according to the storage address of
the non-I-frame data, wherein the non-I-frame
data contains data in the video stream other than
the I-frame data;
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assembling the I-frame data and the non-I-frame
data into the video stream.

7. The method according to claim 6, wherein after read-
ing the I-frame data from the data storage server
according to the storage address of the I-frame data
and before parsing the storage address of the non-
I-frame data of the video stream from the I-frame
data, the method further comprises:

reading a check value of the I-frame data from
the data storage server, the check value being
pre-obtained by performing calculation on the I-
frame data based on a RAID-6 algorithm;
checking the I-frame data, wherein the I-frame
data is restored according to the check value in
the case that it is discovered in the checking that
the I-frame data is lost.

8. The method according to claim 6 or 7, wherein after
reading the non-I-frame data from the data storage
server according to the storage address of the non-
I-frame data and before assembling the I-frame data
and the non-I-frame data into the video stream, the
method further comprises:

reading an XOR check data of the non-I-frame
data from the data storage server, wherein the
XOR check data is pre-obtained by performing
calculation on the non-I-frame data based on a
RAID-5 algorithm;
checking the non-I-frame data, wherein the non-
I-frame data is restored according to the XOR
check data in the case that it is discovered in
the checking that the non-I-frame data is lost.

9. A video stream storing apparatus, wherein the video
stream storing apparatus comprises:

a data splitting unit configured to split an ac-
quired video stream into I-frame data and non-
I-frame data corresponding to the I-frame data,
wherein the non-I-frame data contains data in
the video stream other than the I-frame data;
a data sending unit configured to acquire a stor-
age address allocated by a data storage server
for the non-I-frame data, and store the non-I-
frame data in a storage space of the data storage
server to which the storage address points;
a data adding unit configured to add the storage
address to the I-frame data;
the data sending unit being further configured
to store the I-frame data containing the storage
address to the data storage server.

10. The apparatus according to claim 9, wherein the ap-
paratus further comprises:

a first calculating unit configured to calculate a
check value of the I-frame data containing the
storage address, wherein the check value is
used to restore the I-frame data containing the
storage address in the case that the I-frame data
containing the storage address is lost;
wherein the data sending unit is configured to
execute the following step to store the I-frame
data containing the storage address to the data
storage server:
storing the I-frame data containing the storage
address and the check value to the data storage
server.

11. The apparatus according to claim 10, wherein the
first calculating unit is configured to execute the fol-
lowing step to calculate the check value of the I-frame
data containing the storage address:
performing calculation on the I-frame data containing
the storage address based on a RAID-6 algorithm,
to obtain the check value of the I-frame data contain-
ing the storage address.

12. The apparatus according to claim 9, wherein the data
sending unit is configured to execute the following
steps to acquire the storage address allocated by a
data storage server for the non-I-frame data and to
store the non-I-frame data in the storage space of
the data storage server to which the storage address
points:

sending a storage address request to a meta-
data storage server, wherein the metadata stor-
age server requests the data storage server to
allocate the storage address to the non-I-frame
data;
receiving the storage address returned by the
metadata storage server in response to the stor-
age address request;
based on the storage address, writing the non-
I-frame data into the storage space of the data
storage server to which the storage address
points;
reporting a data amount of the non-I-frame data
that is already written into the data storage serv-
er to the metadata storage server.

13. The apparatus according to any of claims 9-12,
wherein the apparatus further comprises:

a second calculating unit configured to perform
calculation on the non-I-frame data based on a
RAID-5 algorithm to obtain an XOR check data
of the non-I-frame data, the XOR check data be-
ing used to restore the non-I-frame data in the
case that the non-I-frame data is lost;
wherein the data sending unit is configured to
execute the following steps to acquire the stor-
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age address allocated by the data storage serv-
er for the non-I-frame data and to store the non-
I-frame data in the storage space of the data
storage server to which the storage address
points:

acquiring the storage address allocated by
the data storage server for the non-I-frame
data and the XOR check data;
storing the non-I-frame data and the XOR
check data in the storage space of the data
storage server to which the storage address
points.

14. A video stream reading apparatus, wherein the video
stream reading apparatus comprises:

an acquiring unit configured to acquire a storage
address of I-frame data of a video stream;
a first reading unit configured to read the I-frame
data from a data storage server according to the
storage address of the I-frame data;
a parsing unit configured to parse a storage ad-
dress of non-I-frame data of the video stream
from the I-frame data;
a second reading unit configured to read the
non-I-frame data from the data storage server
according to the storage address of the non-I-
frame data, wherein the non-I-frame data con-
tains data in the video stream other than the I-
frame data;
an assembling unit configured to assemble the
I-frame data and the non-I-frame data into the
video stream.

15. The apparatus according to claim 14, wherein the
first reading unit is further configured to read a check
value of the I-frame data from the data storage serv-
er, the check value being pre-obtained by performing
calculation on the I-frame data based on a RAID-6
algorithm;
the apparatus further comprises:
a first checking unit configured to check the I-frame
data, wherein the I-frame data is restored according
to the check value in the case that it is discovered in
the checking that the I-frame data is lost.

16. The apparatus according to claim 14 or 15, wherein
the second reading unit is further configured to read
an XOR check data of the non-I-frame data from the
data storage server, wherein the XOR check data is
pre-obtained by performing calculation on the non-
I-frame data based on a RAID-5 algorithm;
the apparatus further comprises:
a second checking unit configured to check the non-
I-frame data, wherein the non-I-frame data is re-
stored according to the XOR check data in the case
that it is discovered in the checking that the non-I-

frame data is lost.

17. An electronic apparatus, wherein the electronic ap-
paratus comprises: a housing, a processor, a mem-
ory, a circuit board and a power supply circuit, where-
in the circuit board is placed in a space enclosed by
the housing, the processor and memory are dis-
posed on the circuit board; the power supply circuit
is configured to supply power for circuits and devices
of the electronic apparatus; the memory is config-
ured to store executable program codes; the proc-
essor performs the video stream storing method ac-
cording to any of claims 1-5 by executing the exe-
cutable program codes stored in the memory.

18. A storage medium, wherein the storage medium is
used for storing executable program codes, wherein
the executable program codes are executed to per-
form the video stream storing method according to
any of claims 1-5.

19. An electronic apparatus, comprising: a housing, a
processor, a memory, a circuit board and a power
supply circuit, wherein the circuit board is placed in
a space enclosed by the housing, the processor and
memory are disposed on the circuit board; the power
supply circuit is configured to supply power for cir-
cuits and devices of the electronic apparatus; the
memory is configured to store executable program
codes; the processor performs the video stream
reading method according to any of claims 6-8 by
executing the executable program codes stored in
the memory.

20. A storage medium, wherein the storage medium is
used for storing executable program codes, wherein
the executable program codes are executed to per-
form the video stream storing method according to
any of claims 6-8.
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