
Network-wide Storing and Scheduling Method and System for Internet
Protocol Television Field of the Invention      This disclosure
relates to the field of multimedia communication based on the IP
network, and in particular to a network-wide storing and scheduling
method and a network-wide storing and scheduling system for realizing
live program time-shifting playback in the Internet Protocol
Television (IPTV). Background of the Invention      With the
development of IF network transmission technology, IPTV relies on a
Content Delivery Network (CDN) constructed on the IP network, so that
media data is stored and scheduled with higher efficiency. Thus, it
becomes more and more popular. It is always a research subject in the
field of data transmission about how to improve the network-wide node
service capability of the CON, increase the stability, reliability
and flexibility of media code stream data packet transmission.
IPTV refers to television broadcast service based on the IF network.
The IPTV provides video content services with audio visual content as
the main service, including live broadcast service, on-demand
service, carousel service, time shifting service, playback service,
etc. TV time-shifting playback service is a basic service of the IPTV
and provides a freer watching mode for a user to watch TV: the user
can watch their favorite TV programs selectively at any time, and
thus the user experience is greatly improved and the restriction of
traditional TV on a user is avoided.     Due to the characteristic of
TV time-shifting playback, it is needed to record and store the live
TV programs in the CDN. At present, there are three common recording
and storing methods. 



First: it is recorded and stored at the parent nodes of the CDN,
wherein  the time-shifting playback service of the user is realized
on these node; as shown in Fig. 1, the time-shifting playback is
recorded and stored on a central node 101', a regional node 102-1'
and a regional node 102-2', and the user of a Set Top Box (STB) 104'
serving as a client terminal directly watches the recorded content on
these nodes.     The method above has an advantage of occupying less
storage space but has the following defects:     when there are a
large number of users using the time-shifting playback service, the
capability of the regional node 102' (or central node 101') is
largely occupied by the time-shifting playback service. Thus, the
content scheduling capability provided to an edge node 103' by the
regional node 102' is reduced. Consequently, the on-demand service of
the user is impacted and the on-demand service of the user would be
scheduled to a regional node to form a cycle. Therefore, the service
provided for the user becomes worse and the experience of the user is
impacted.     A large number of time-shifting playback services are
served on the regional node 102' (or central node 101') and the
network traffic of these services would cause a shock on the network
of this region to influence the content scheduling among CON nodes
and thereby influence the experience of the user.     Second: it is
recorded and stored at the edge nodes of the CON, and the
time-shifting playback service of the user is scattered to the edge
nodes.     This method has advantages of good distribution of user
services and good experience, but has defects that the edge node
occupies a large storage space and the total cost of the CDN network
is increased. 



Third: similar to the first method, live broadcast code stream is
stored on the central node and the regional node; on the recording
node, the live broadcast code stream is segmented into different
files to store according to a fixed duration, and then the edge node,
the regional node and the central node perform scheduling using the
media files with a fixed duration among  themselves.      This method
has advantages that the storage space occupied is less and the user
service adopts the media file scheduling with a fixed duration among
nodes, but has defects that recording and storage can not be
performed according to TV programs, the scheduling granularity is big
when performing scheduling based on the media files with a fixed
duration, and thus the edge node storage and the network bandwidth
are greatly wasted. Summary of the Invention       The disclosure
provides a network-wide storing and scheduling method and a
network-wide storing and scheduling system for realizing seamless
scheduling and flexible adjustment of storage space in IPTV live
time-shifting playback.      The technical problem of this disclosure
is solved by the following technical solution: a network-wide storing
method for IPTV, comprising the steps of: adding, by a live broadcast
media code stream sending server of a CDN, an identifier of a program
to which a media code stream data packet belongs and a storage
identifier of the media code stream data packet into the media code
stream data packet; and transmitting, by the live broadcast media
code stream sending server, the media code stream data packet to a
recording node; and storing, by the recording node, the media code
stream data as a recording file according to the identifier of the
program and the storage identifier.      The network-wide scheduling
method for IPTV specifically comprises the steps of: scheduling and
requesting, by a client terminal, the media code stream data from an
edge node; and if the edge node locally stores the media code stream
data requested by the client terminal, sending, by the edge node, the
locally stored media code stream data requested by the client
terminal to the client terminal; otherwise, scheduling and
requesting, by the edge node, the media code stream data requested by
the client terminal from the 



3  recording node.      In order to realize the seamless scheduling
of the client terminal on any segment of media code stream data, the
identifier of the program to which the media code stream data packet
belongs is a program label and the storage identifier of the media
code stream data packet is a storage offset label. The setting of the
program label which is configured to distinguish the recording file
and the setting of the storage offset label which is configured to
indicate the storage position enable the client terminal to realize
the seamless scheduling on any segment of media code stream data
through an STB.      For the media code stream data packet lost
during transmission, the recording node fills full zero data in the
corresponding position of the recording file, to realize aligned
storage.      This disclosure also refers to a network-wide storing
and scheduling system for IPTV, comprising a recording node and a
live broadcast media code stream sending server, wherein the live
broadcast media code stream sending server is configured to add an
identifier of a program to which a media code stream data packet
belongs and a storage identifier of the media code stream data packet
into the media code stream data packet and to transmit the media code
stream data packet to the recording node; the recording node is
configured, according to the identifier of the program and the
storage identifier, to store the media code stream data as a
recording file.      The scheduling relationship among the edge node
which stores a part of the media code stream data, a client terminal
and the recording node is that: the edge node is configured to send
the locally stored media code stream data requested by the client
terminal to the client terminal in the condition that the edge node
locally stores the media code stream data requested by the client
terminal; otherwise, the edge node is configured to schedule the
media code stream data requested by the client terminal from the
recording node.      Preferably, the recording node includes a
central node and regional nodes of the CDN; the live broadcast media
code stream sending server comprises 



4  an identifier generation module which is configured to generate
the identifier of the program to which the media code stream data
packet belongs and the storage identifier of the media code stream
data packet; the recording node comprises a recording storage server;
and the edge node further comprises a media segment transmission
module which is configured to locate the media segment to be
scheduled.      Compared with the conventional art, this disclosure
has the following advantages: 1) in the network-wide storing method
for IPTV in this disclosure, it adds an identifier of a program to
which a media code stream data packet belongs and a storage
identifier of the media code stream data packet into the media code
stream data packet and stores the media code stream data to related
nodes in the CDN in alignment, wherein as an implementation mode, the
identifier of the program to which the media code stream data packet
belongs is a program label, a live broadcast media code stream
sending server adds the program label and an offset label of the
media code stream into an extension domain of a live broadcast media
code stream Real Time Protocol (RIP) packet according to the live
program list, to segment the live broadcast code stream according to
the programs, and store the live broadcast code stream as the
corresponding program media file on the recording node; it is
guaranteed that the media data of each recording node is stored in
alignment distinguished by the program label; the distributed aligned
storage mode and the scheduling by degrees optimize the node service
capability of the CDN, rationally utilize the current network
resources and the node storage, and realize the storage of the live
broadcast code stream in alignment by each recording node according
to the identifier of the program to which the media code stream data
packet belongs; and compared with the traditional manner which
segments the live broadcast code stream according to a fixed
duration, this disclosure can provide better service quality of live
time-shifting playback and improves the experience effect for the
user; 2) in the network-wide scheduling method for IPTV in this
disclosure, a client terminal partially  schedules and requests media
code stream data from an edge node; for the media code stream data
not stored locally, the edge node schedules and requests from a
parent node, that is, a recording node, and schedules the media data
deployed in the entire network in alignment by degrees, so as to
realize the seamless scheduling based on media data segment among any
nodes; 3) in the network-wide storing and scheduling system for IPTV
in this disclosure, in order to realize the aligned storage and
seamless scheduling of media code stream data, for the media code
stream data packet lost during transmission, the recording node fills
full zero data in the corresponding position of the recording file;
in this way, the storage of the media data on each recording node is
aligned, with the same order as the transmission order of the media
data in the original live broadcast code stream and the same size as
the storage size of the original live broadcast code stream in the
condition of not losing packet; and the seamless scheduling based on
media data segment among any nodes is realized; 4) in the
network-wide storing and scheduling system for IPTV in this
disclosure, the preset identifier of the program to which the media
code stream data packet belongs and the preset storage identifier of
the media code stream data packet not only realize aligned storage
and seamless scheduling, but also can accurately locate the media



Fig. 2 shows a diagram of a program label and a storage offset label
in an extension of an RTP protocol according to the embodiments of
this disclosure; Fig. 3 illustrates an implementation block diagram
of adopting an edge  node to store partial time-shifting playback
recording according to the embodiments of this disclosure;      Fig.
4 shows a flowchart of multicast transmission and time-shifting
playback recording of the media code stream with a program label and
a storage offset label according to the embodiments of this
disclosure; and      Fig. 5 shows a flowchart of time-shifting
playback watching process of a client terminal according to the
embodiments of this disclosure. Detailed Description of the
Embodiments  



This disclosure is further illustrated below in detail by embodiments
in conjunction with drawings.      The network-wide storing and
scheduling system for IPTV involved in this disclosure improves the
storage mode and the data scheduling mode respectively.      In the
above, the improvement of the storage mode lies in: adding an
identifier of a program to which a media code stream data packet
belongs and a storage identifier of the media code stream data packet
into the media code stream data packet, so as to realize the aligned
storage which distinguishes the recording file by the identifier of
the program and indicates the specific storage location of the data
packet by the storage identifier of the media code stream data
packet. In the embodiment, the identifier of the program to which the
media code stream data packet belongs is a program label A and the
storage identifier of the media code stream data packet is a storage
offset label B. The setting of the program label A which is
configured to distinguish the recording file and the setting of the
storage offset label B which is configured to indicate the storage
location enable the client terminal to realize the seamless
scheduling on any media segment through an STB      The identifier of
the program to which the media code stream data packet belongs in
this disclosure is not only limited to the program label. The
identifier of the program can be a time period or other predefined
identifier, for 7  example, the aligned storage in which the time
period of 8:00 to 9:00 of a program is especially used for the
time-shifting playback. The following introduction of the embodiment
is only illustrated by taking the program label as an example.
The improvement of the scheduling mode lies in that: the system
distributes and stores the live broadcast media code stream data in
the recording node and the edge node of the CON, wherein the recorded
media code stream data is mainly stored in the recording node and the
bottom edge node stores a part of the media data. For the locally not
stored media data, the media data segment is seamlessly extracted
from the recording node in a manner of scheduling by degrees. 



The implementation is illustrated below in detail.     Referring to
Fig. 3, the network-wide storing and scheduling system for IPTV
comprises a central node 101, a regional node 102 and an edge node
103 of the CDN, wherein the central node 101, the regional nodes
102-1, 102-2 are the recording node of the embodiment. The system
further comprises an STP 104 which serves as a client terminal, a
live broadcast media code stream sending server 105 which provides
media data for the recording node, and a recording storage server 106
which is set in the recording node. The modules above cooperate with
each other to implement the embodiment of this disclosure.     The
live broadcast media code stream sending server 105 comprises an
identifier generation module 107 which is configured to generate an
identifier of a program to which a media code stream data packet
belongs and a storage identifier of the media code stream data
packet.     The edge nodes 103-1 to 103-4 further comprise a media
segment transmission module 108 which is configured to locate the
media segment.     In the embodiment, the media data generated by the
live broadcast media code stream sending server 105 adopts a
distributed network-wide storage mode, wherein the media data is
mainly stored in the recording node and  partially stored in the edge
node 103 to share the storage pressure of the recording node and
reduce the CDN network transmission pressure.     The nodes composing
the CDN comprise a central node 101, a regional node 102 and an edge
node 103. 



In the above, the central node 101 of the CDN stores all on-demand
film sources and time-shifting playback records of the IPTV system,
wherein the central node 101 can provide media data content for other
nodes through the content scheduling among nodes.     The regional
node 102 of the CON stores a part of the on-demand film sources and
time-shifting playback records of the IPTV system, wherein the
regional node 102 provides media data content for the edge nodes
under its charge through the content scheduling among nodes.     The
edge node 103 of the CDN stores a few highly-demanded on-demand film
sources and time-shifting playback records of the IPTV system,
wherein the edge node 103 provides on-demand services for the STB
user of the client terminal.     The live broadcast media code stream
sending server 105 comprises an identifier generation module 107
which is configured to generate an identifier of a program to which a
media code stream data packet belongs and a storage identifier of the
media code stream data packet. And the recording node, the central
node 101 and the regional node 102 respectively comprise a recording
storage server 106.     Referring to the diagram of the program label
and the storage offset label shown in Fig. 2, the live broadcast
media code stream sending server 105 sends the live broadcast code
stream to the recording node in the CON network in a manner of IP
multicast packet, so as to provide media code stream for the
time-shifting playback recording and the final user watching. During
sending the media code stream data, the live broadcast media code
stream sending server 105 segments the live broadcast code stream
according to the program label A sent by the identifier generation
module 107  and the program list. In addition, during the process of
transmitting the same program code stream, according to the storage
offset label B sent by the identifier generation module 107, each
data packet is recorded in an extension domain of the RIP according
to the media data size offset when the program is started, wherein
aligned storage is performed during recording. The storage offset
label is configured to guarantee that the same program live broadcast
code stream stored in each node is aligned and consistent in size, so
as to serve the scheduling based on media segment by the following
nodes.      In the above, the identifier of the program to which the
media code stream data packet belongs in this disclosure is not only
limited to the program label. The identifier of the program can be a
time period or other predefined identifier, for example, the aligned
storage in which the time period of 8:00 to 9:00 of a program is
especially used for the time-shifting playback. The following
introduction of the embodiment is illustrated by only taking the
program label as an example. 



The identifier generation module 107, according to a live program
list, adds a program label and a storage offset label into an
extension domain of a live broadcast code stream RTP packet sent by
the media code stream sending server 105, and segments the live
broadcast code stream according to the programs. The recording node
stores the data packet as the corresponding program media file
according to the program label and the storage offset label, so as to
guarantee that the media data of each recording node is stored in
alignment, and to realize the seamless scheduling based on media data
segment among any nodes. It is guaranteed that the media data of each
recording node is stored in alignment distinguished by the program
label. In this disclosure, the aligned storage of the live broadcast
code stream based on the identifier of the program to which the media
code stream data packet belongs can provide better service quality of
live time-shifting playback and improve the experience effect for the
user The recording node comprises a recording storage server 106,
wherein the recording storage server 106 is configured to receive the
media data sent by the live broadcast media code stream sending
server 105. The recording storage server 106 stores the media data as
different media files according to the program label, stores the
media data into a storage device of the recording node in alignment
according to the storage offset label, and provides media data for
the time-shifting playback of the following final user.     For the
STB 104 serving as the client terminal, the final user watches the
on-demand film sources and the time-shifting playback recording
provided by the IPTV system and implements other service functions
through the STB.     During the process of the time-shifting playback
service scheduling of the final user, a media segment transmission
module 108 is further involved, wherein the media segment
transmission module 108 converts the time-shifting playback time
provided by the edge node 103 into a program label according to the
program list, and then locates the corresponding media file according
to the program label. The storage offset label generated by the live
broadcast media code stream sending server 105 guarantees that the
media data recording of each node is stored in alignment, and it is
avoided that the same program is inconsistent in size when stored in
various nodes. Thus the media segment transmission module 108 can
locate the media segment among each node to assist the transmission
of the media segment. The media data is downloaded from the regional
node 102 or central node 101 to the edge node 103 and is stored in
the edge node 103. The transmission process adopts a
playing-while-dragging mode, and the edge node 103 synchronously
sends the data to the STB 104 to provide the time-shifting playback
function.     In the embodiment, the network-wide storing and
scheduling system for IPTV adds an identifier of a program to which a
media code stream data packet belongs and a storage identifier of the
media code stream data packet into the media code stream data packet,
segments the live broadcast code stream according to programs, and
stores as the corresponding program  media file on a recording node.
It guarantees that the media data of each recording node is stored in
alignment distinguished by the program label. Then, the media code
stream data is stored into each node of the CDN in alignment. In the
embodiment, the distributed aligned storage mode and the scheduling
by degrees optimize the node service capability of the CDN,
rationally utilize the current network resources and the node



In order to realize the seamless scheduling, for the media code
stream data packet lost during the transmission process, the
recording node fills full zero data in the corresponding position of
the recording file to realize aligned storage, so that the media
segment seamless scheduling is realized among each node of the CDN.
Compared with the conventional storage mode centralized in the
central node and regional node or the storage mode scattered on the
edge nodes, the storage of the media data in the embodiment adopts a
compromise mode which not only adopts centralized storage but also
adopts partial storage in the edge node to realize the distributed
network-wide storage.      Since the storage mode is different, the
scheduling mode changes too. To sum up, for the locally not stored
media data, the edge node seamlessly extracts the media data segment
from the recording node in a manner of scheduling by degrees.
The media data scheduling process involved in the embodiment is
mainly as follows: when the client terminal 104 schedules and
requires the media code stream data from the edge node 103, the edge
node 103 sends the locally stored media code stream to the client
terminal 104; and for the locally not stored media code stream data,
the edge 103 schedules and requires the media code stream data
requested by the client terminal 104 from the recording node, that
is, central node 101 or regional node 102. As shown in Fig. 4 and
Fig. 5, the storage process and the scheduling  process of the media
data are illustrated respectively.     Referring to Fig. 4, a
flowchart of multicast transmission and time-shifting playback
recording of media code stream with program label and storage offset
label according to the embodiment is illustrated. The network-wide
storing method for IPTV involved in the embodiment specifically
comprises the following steps. 



5101: an external system transmits a time-shifting playback recording
command to this system to trigger an identifier generation module 107
of a live broadcast media code stream sending server 105 to generate
a program label and a storage offset label, wherein the live
broadcast media code stream sending server 105 sends the live
broadcast media code stream to each recording node to record in a
multicast manner.     5102: the identifier generation module 107,
according to a live program list, generates a program label at the
start of the program and generates a new program label when the
current program ends and a next program starts; in this way, the
program label segments the live broadcast code stream into the media
files for storage based on programs.     5103: the identifier
generation module 107 transmits the program label to the live
broadcast media code stream sending server 105.     5104: the live
broadcast media code stream sending server 105, according to the RTP
extension domain regulation shown in Fig. 2, constructs a live
broadcast media code stream data packet: adding the program label and
the storage offset label into the RTP extension domain.     S105: the
RTP packet added with the program label and the storage offset label
is sent to each node of the CON network in a multicast manner,
wherein the nodes of the CON network comprise a central node 101, a
regional node 102 and an edge node 103.   5106: the recording nodes,
that is, the central node 101 and the regional node 102, of the CON
network, receive the multicast media code stream. S107: a recording
storage server 106 of the recording node records the  live broadcast
code stream data. 



3108: the recording storage server 106, according to the RIP
extension domain regulation shown in Fig. 2, extracts the program
label and the storage offset label in the code stream, and then
stores the code stream data into the corresponding offset location of
the corresponding program recording file according to the program
label and the storage offset label. For the code stream data lost
during the transmission process, the recording storage server 106
fills full zero data in the corresponding position of the program
recording file. In this way, the storage of the media data on each
recording node is aligned, with the same order as the transmission
order of the media data in the original live broadcast code stream
and the same size as the storage size of the original live broadcast
code stream in the condition of not losing packet. Thus the seamless
scheduling based on media data segment among any nodes is realized;
Referring to Fig. 5, the scheduling process of the embodiment, that
is, the time-shifting playback recording and user watching process,
is illustrated. In the embodiment, the network-wide scheduling method
for IPTV comprises the following steps.      3201: a user demands to
playback a program or enters the live broadcast time-shifting mode at
the SIB 104.      S202: the STB 104 serving as the client terminal
requests the media data from the nearest edge node 103.      S203:
the edge node 103 first judges whether the media data requested by
the SIB 104 is in this node. 3204: if yes, the edge node 103 directly
sends the media data to the SIB 104.      3205: when the edge node
103 judges that the media data is not in this node, the edge node 103
immediately requests the corresponding media segment from the parent
regional node 102 to which the edge node 103 is dependent. 



S206: the edge node 103 establishes a session of requesting data from
the regional node 102 through a media segment transmission module
108.      3207: the edge node 103 requests the corresponding media
segment from the regional node 102 or central node according to the
offset of the requested media data in the program file.      S208:
the regional node 102, according to a program label provided in the
request of the edge node 103, opens the corresponding program
recording file of this node and then sends the corresponding media
data to the edge node 103 according to the offset of the media
segment requested.      3209: the edge node 103 stores the media data
sent from the regional node 102 locally.      3210: the media data is
sent to the node on-demand service synchronously. 3211: the media
data is sent to STB 104 synchronously.      The locally stored media
segments scheduled and required from the regional node 102 can
continue to serve other users of the regional node 102. These media
segments are deleted after being saved in this node for a time period
to guarantee that the storage space of this node is not excessively
occupied. 



The above is detailed illustration of this disclosure in conjunction
with specific embodiments. It should not be considered that the
specific implementation of this disclosure is limited to the
description above. For the person with ordinary skills in the art to
which this disclosure belongs, many deductions and replacements can
be made without departing from the idea of this disclosure. The
deductions and replacements should be deemed to be included within
the protection scope of this disclosure. 15  Claims:        1. A
network-wide storing and scheduling method for Internet Protocol
Television (IPTV), characterized in that the storing method comprises
steps of:      adding, by a live broadcast media code stream sending
server of a Content Delivery Network (CDN), an identifier of a
program to which a media code stream data packet belongs and a
storage identifier of the media code stream data packet into the
media code stream data packet; and      transmitting, by the live
broadcast media code stream sending server, the media code stream
data packet to a recording node; and storing, by the recording node,
the media code stream data as a recording file according to the
identifier of the program and the storage identifier.      2. The
network-wide storing and scheduling method for IPTV according to
claim 1, characterized in that the recording node comprises a central
node and regional nodes of the CON; and an edge node of the CDN
stores a part of the media code stream data. 



3. The network-wide storing and scheduling method for IPTV according
to claim 2, characterized in that a scheduling method among the edge
node which stores the part of the media code stream data, a client
terminal and the recording node comprises the steps of: scheduling
and requesting, by the client terminal, the media code stream data
from the edge node; and sending, by the edge node, the locally stored
media code stream data requested by the client terminal to the client
terminal if the edge node locally stores the media code stream data
requested by the client terminal; otherwise, scheduling and
requesting, by the edge node, the media code stream data requested by
the client terminal from the recording node.      4. The network-wide
storing and scheduling method for IPTV according to  claim 3,
characterized in that the identifier of the program is a program
label and the storage identifier is a storage offset label.      5.
The network-wide storing and scheduling method for IPTV according to
any one of claims 1 to 4, characterized in that for a media code
stream data packet lost during transmission, the recording node fills
full zero data in a corresponding position of the recording file.
6. A network-wide storing and scheduling system for IPTV,
characterized by comprising a recording node and a live broadcast
media code stream sending server, wherein the live broadcast media
code stream sending server is configured to add an identifier of a
program to which a media code stream data packet belongs and a
storage identifier of the media code stream data packet into the
media code stream data packet and to transmit the media code stream
data packet to the recording node; and the recording node is
configured to store the media code stream data as a recording file
according to the identifier of the program to which the media code
stream data packet belongs and the storage identifier of the media
code stream data packet.      7. The network-wide storing and
scheduling system for IPTV according to claim 6, characterized in
that the recording node comprises a central node and regional nodes
of the CDN; the central node and the regional node respectively
comprise a recording storage server; and an edge node of the CDN
stores a part of the media code stream data.      8. The network-wide
storing and scheduling system for IPTV according to claim 7,
characterized in that a scheduling relationship among the edge node
which stores the part of the media code stream data, a client
terminal and the recording node is that: the edge node is configured
to send the locally stored media code stream data requested by the
client terminal to the client terminal 



in the condition that the edge node locally stores the media code
stream data requested by the client terminal; otherwise, the edge
node is configured to schedule and requests the media code stream
data requested by the client terminal from the recording node.
9. The network-wide storing and scheduling system for IPTV according
to claim 8, characterized in that the live broadcast media code
stream sending server comprises an identifier generation module,
configured to generate the identifier of the program and the storage
identifier.      10. The network-wide storing and scheduling system
for IPTV according to claim 9, characterized in that the edge node
comprises a media segment transmission module, configured to locate
the media segment. 




