Net wor k-w de Storing and Schedul i ng Method and System for |nternet
Protocol Television Field of the Invention Thi s discl osure
relates to the field of nultinedia conmunication based on the IP
network, and in particular to a network-wi de storing and schedul i ng
met hod and a Netwark-wide StmrmggammHS@dmﬂulmggNh@rgwdwamd System ng
l'ive programtime-shifting playback in the Internet Protocol

Tel evision (I PTV). Back t Wth the

devel opnment of |F net m?{zpﬁﬁg‘?@rﬁé5?828}%2%%%’5?,!0? PTV relies on a
Content Delivery Network (CDN) constructed on the I P network, so that
media data is stored and schedul ed with higher efficiency. Thus, it
becones ponul ar. It is always a research subject in the
field of r@éﬁagfﬁéﬂﬁg ~on about how to | nprove the network-w de node
service Capa{?his‘dﬁci@éurbh%la@%\'to tRCASADR nb NEmBHRLE h(nidafibhakisktiion
and flexibility of nmedia code stream data packet transm ssion.

| PTV 1 ef ehe FonkBl@k| Shdninbpatidalas tto s metwerkoakied stoinghand fschedumig.
The | PTV provides video content services with audi o visual content as
t he mai n methadcend |amembrhgmtjemmmg)addamh&dehng cy'steom foke resatiding live
service, carousel service, time shifting service, playback service,
etc. TV tRregraynitims- ﬁ@lﬂb'lgagi@ﬁ*éﬂ’@l@érmﬁélé'fer@etd:’@’é%ﬁoéT@‘éwﬁicﬁbﬂBTVﬂ he |1 PTV
and provides a freer watching node for a user to watch TV: the user
can watch thei r favorite TV prograns selectively at any tinme, and
A"hus the expe i C& ivsn.reatly I nproved and the restriction of
‘traditio ded. Due to the characteristic of

TV time-shify Lh%l %%%é\rpehf of P H@ﬁﬂﬁ? tFa‘PﬁsFrﬁ&s‘? ! t&Hhotd ﬁ?ﬂ?%ﬂdéé’ne

TV prograns i n t present ere are t ree co h recor
and st orid&g anEbheds 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 daia
transmission about how to improve the network-wide node service capability of
the CDN, increase the stability, reliability and flexibility of media code stream
data packet transmission.

IPTV refers to television broadcast service based on the IP 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



First: it is recorded and stored at the parent nodes of the CDN
wherein the tinme-shifting playback service of the user is realized
on these node; as shown in Fig. 1, the tine-shifting playback is
recorded and stored on
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| argely occupied by the tinme-shifting playback service. Thus, the
cont ent seheridd cehteapabtidseyhaqaiesyi ded to an edge node 103" by the
regi onal node 102' is reduced. Consequently, the on-demand service of
the user is Thpaoethddahdvelasan advaniags of ot@pydfy keke stvage wpate bk
schedul ed to a regional node to forma cycle. Therefore, the service
provi ded has therfellowieg dafeelses worse and the experience of the user is
| mpact ed.
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nodes. Thi s” met hod has advant ages of good distribution of user

servi ces @odsgnashtigxhei oncemand dergicdebedbs bdet id hmpedpe raode the

occupies a |arge storage sgace and the total cost of the CDN network

i s i ncr easedemand 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 CDN nodes and thereby influence the experience

(" of the user.
Second: it is recorded and stored at the edge nodes of the CDN, 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
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Third: simlar to the first nmethod, |ive broadcast code streamis
stored on the central node and the regional node; on the recording
node, the live broadcast code streamis segnented into different
files to store according to a fixed duration, and then the edge node,
t he regi 6’!‘\%‘1"3%@@ and the central node perform schedul ing u3| ng the
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are greatly wasted. Summary of the Invention The di scl osure
provi des sshedtivgy kasedensthermadiadfiids sidtied dixed gluratidrocarahthus the edge
net wor k- w de storing and schedul i ng hystem for realizing seanl ess
schedul i npdengforageand eaptuerikbandwidtls aee apatlypuasiedn 1 PTV |ive
time-shifting playback. The technical problemof this disclosure
is solved by the follow ng technical solution: a network-w de storing

nmet hod f | PTV, O rising the steps of: adding, by a |live broadcast
medi a co%‘%—%@%ﬁ#&ﬂg@ver of a CDN, an identifier of a program
to which a gyﬂéad.gaggnétér%gmeéaé fﬁe%g#k% d%eét‘é'ﬁﬂ@ aarﬁbds@hé&tﬂlhg%eth
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code stream sendi ng server medi a code s ream dat a et to a

r ecor di ngsomedelingaddSlexiblaadjustmeheof ewosaghk Bpat®ite]PTVidivatith & shiftthe
streamdata as a recording file according to the identifier of the

program gridybdnk. st or age identifier. The networ k-wi de schedul i ng
nmet hod for |PTV speC| ficall ?/ﬁ r| ses, the steps of: scheduli ng and
requesting, bYeatashnissl rrep ﬂmﬁedlﬁﬁ@ﬁaretdaescav%ahﬁ dbe afollpwincan

edge node
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the client term nanﬁﬁrom
belongs and a siorage |dent|fier of the media code stream data packet into the

media code stream data packet; and transmitting, by the live broadcast media

{ 3 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
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3 recordi ng node. In order to realize the seam ess schedul i ng
of the client termnal on any segnent of nedia code streamdata, the
identifier of the programto which the nedia code stream data packet
belongs is a [ oar m | abel and the storage identifier of the nedia
code strd&fPF% Bgﬁket is a storage offset label. The setting of the

progr am | abel, whldthol SaONIOULEId diabl AGUICoRnd BRchEEAT IO Al

and the setting o heé "storagé of rset i ch™i's”contigure
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during transm ssion, the recording node fills full zero data in the

cor r espondentfigradithé omedid cote streaar datagpddket js & atoregeiafiseblabghedlhe
storage. ~ This disclosure also refers to a network-w de storing
and schediftiing okt meofan lalmhwhieh igeardionseita distinaliisly throwsosdiag dile
| ive broadcast nedia code stream er%jé&% server, erein the |ive
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Storage identifier, to store the nedia code streamdata as a

recor di ngrelcofding node fillBéulbgdredidih Noiheatarte spasiding podtieh dhibeadgerdiage
whi ch stores a part of the nedia code streamdata, a client term nal

and t he rideotodicatizenalignédsstohage. t he edge node is configured to send

the locally stored nedia code stream data requested by the client
ternminal to tThis disclasure calge ngfersnto Renebyarkiwida shENTt #lrd ssheduling
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code stream sendi ng “server conprises
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
p 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 siream 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
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4 an identifier generation nodule which is configured to generate
the identifier of the programto which the nedia code stream data
packet bel ongs and the storage identifier of the nedia code stream
data packet., t recording node c rises.a recording. storage.server;
and the. ebiehBiR SR RSt en SBERLS ABhnabE iR crnerE 185 G BRr o
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identifier of the nmedia code stream data packet into the nedi a code
st r eam danadipasdgrhertridarstnoissiont meduiedivhicbhdd eostigerma ibalbaateotheematizd
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resources and the node storage, and realize the storage of the |ive
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parent node, that is, a recording node, and schedul es the nedi a data
depl oyed strearesehei cosrasponding progeam gnediatiile pndbgrreesrdingonade:t oit is
realize the seanl ess scheduling based on nedi a data segnent anong any
gén’o-des 7 3) Q_Ilileh’ aﬂi@@dﬁéﬁme&mﬁid@edéﬁao?ﬁ ‘?ﬁ?haﬁﬁ’@oé‘f@ﬂ@gﬂ‘ﬁﬁ?d@ SW@ dnafighmepiry
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medi a data segnent anong any nodes is realized;, 4) in the
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and improves the experience effect for the user; 2) in the network-wide
scheduling method for IPTV in this disclosure, a client terminal partially
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Fig. 2 shows a diagramof a program | abel and a storage offset | abel
I n an extension of an RTP protocol according to the enbodi nents of
this disclosure; Fig. 3 illustrates an inplenentation block di agram

" ecor af nGrAeEhle A5 RS BRABHAIRECaN deie Fom Spiidnbos 1o frey
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a storagereang§t§tfr$ﬁb§Eﬁ&ﬁgﬁ@ﬂ@gtﬁa? %hs e Hé Ahdt h%dules the

di scl osu ows a flowc a time-shifting
pl ayback wabmhd g d&p@@ﬁaﬁﬁlr%eaeﬁﬁre&mwbﬂ{ 13l awg,nrﬁéﬁtomduagrée@, Beas to

enbodi nents of this disclosure. Detailed Description of th

Enbodi menteslize 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 o 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

t'«m%&

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
data segment; some media data segment can be deleted afier being stored
in the node for some time according to the programs or the time period in the
program, to guarantee that the storage space of the node is not excessively

occupied and to rationally utilize the current node storage resource.

Brief Description of the Drawings

Fig. 1 illustrates an implementation block diagram of adopting a regional
node to store time-shifting playback recording in the related art;

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

6



This disclosure is further illustrated below in detail by enbodinents
in conjunction wth draw ngs. The networ k-w de storing and
schedul i ng systemfor IPTV involved in this disclosure inproves the
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identifie a nedi a code stream data packet
bel ongs a%%géd@?%tggéﬁ%é%ﬁ |gérl’ of the nedia code stream data packet

nto the medig, cadgnais AMAMKIRPREkALicas: ?.lsc\gg@yiésﬁﬁﬁ Rhignged

[ t
storage whi ch di stingui shes the recordi ng e ldentifier
the pr ogr@awam restramgesf the nseEsi ddde streamg®ithog airbgramflabdleaf@ta
packet by the storage identifier of the nedia code stream data
packet . |stotdue effdeddabed miccotdivgg todibet erhbedinmnts bethis digclsutey anldi ch t he
medi a code stream data packet belongs is a program|abel A and the
st or age i denFid. i®ehows endowehtarh of tae-shiftiegnplaybackowekehing srecessmfame
of fset lahel B. The setting of the program | abel A which is
conf i gur edliand t)iMyedlaggrsng fe thecembadingents 0é thiadisdasu@t ti ng of the
storage offset |label B which is configured to indicate the storage
| ocation enable the client termnal to realize the seanl ess

schedul i nﬁ&%ﬁ'@%‘-‘r%ﬁl& ﬁoﬁ%qgﬁQtErﬁQBB!!ﬁQn%n STB The identifier of
t he progr data packet belongs in
this disclosyhs HiscRRUrEM Yulthdd HiediraRd! BSIoW APHaMIl BP@mbddifents in
é_r’d_ent! fier of the programcan be a time period or other predefined
t-denti fi econjinadtioh wighk dr@difgst he al i gned storage in which the tine
period of 8:00 to 9:00 of a programis especially used for the

ti me- shi f ti ndhplrervaddewidengtofing laowi saipedntimg dysteofor P TVHevalwdd di et
is only illustrated by taking the program|abel as an exanpl e.

The i npr odiggleRtreofimpreves: Heeubloidgemmedei esdi the hdata shlkedylisgemode
di stributes and stores the |ive broadcast media code streamdata in
the recor&SRECH and the edge node of the CON, wherein the recorded
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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
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The inplenmentation is illustrated below in detail. Referring to
Fig. 3, the network-w de storing and scheduling systemfor |PTV
conprises a central node 101, a regional node 102 and an edge node

103 of the the central de 101, the |o des
1021, 10940Eipe 1 cbBel SekGobaknBR et Dbt Al o HEF 3
further c e hyse te n
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medi a dat @irb@lcfidieof HLEMHBRIMONSs cﬁﬂhﬁ IRshafaf BY Rekifg WM& PPoahY %rbei%
which is set in the recordi ng node. e nodul es” above cooperate with
each ot hegs A déxapipgeent the enbodi ment of this disclosure. The

| i ve broadcast nedia code stream sending server 105 conprises an

i dentifier gdher impmvenetil ef 16& stherhiling owde diesenh ttbafyether alystean

identifier of a programto which a nmedia code stream data packet
bel ongs adigtruies rage sidentthei bve droadrastenpdiac sade sitraaim drtaain the

ket The ed 103-1 to 10 di
Caqmont (FEREInG 10 A1 o468 NadecH P EONY lvgvﬁrr@@w°v”%r%e§§£$ dlie

" ve b oai P e su Ay i?ﬁ"?éﬂ&b%ﬁgg{rﬁ%@? ndf Bad ¢ bBSh cod "°
di stri but ﬁ&‘dé‘%&dﬂ‘@% LAY ?H f&?%é'l&criﬁ rend{‘ﬂﬂbl% dr%ﬂ aLéata
mai nly stored 1n the recor ng no parti y store e edge

node 103 {@ pBaieditBSsctnfnas sﬁéﬁﬁéééﬁl)?eﬁtfraéteé ffcﬁﬁ%éifétﬁ)rﬂ'lﬂ@%cﬁfédm a
reduce the CDN network transm ssion pressure. he nodeS conposi ng

the CDN compniesef scheeiflinglbyriadeed€)l, a regi onal node 102 and an edge
node 103 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

8



In the above, the central node 101 of the CDN stores all on-demand
filmsources and tine-shifting playback records of the |IPTV system
wherein the central node 101 can provide nedia data content for other

2833%&2;&‘@%\‘%@ LT heS%B'ﬁieB?Ofﬁ%ﬁ%ﬁlﬁ%ﬁ@f@pp?@ﬁ%&%ﬁ%
reqr onal "Rdife BERPEDBESRE ML fetish uf ST BREL nodes

under its chgfg | J S : e
cdge node 10391 IS PR BRE TN CRRRAR, 2 GRS S 10E e regiopA T
sources aishd 0B aphidnédie Rb@yhegk records of the |IPTV system
wherein the edge node 103 provi des on-demand services for the STB
user of the i thenabdwes, thaakentral noddnd Ol ioféhé DN cistesnaibo@-deadndstilream
sendi ng server 105 conprises an identifier generation nodule 107
whi ch i s swnceyanddime-shiting alaybackireenrdst dletheolPTaY sysigmawhereithiieh a
nmedi a code stream dat a packet bel ongs and a storage identifier of the
medi a codeeryfal é‘é?ﬁ'\edﬁl"acﬁ%@@t'qe RMaflia deta EQ%tleﬂfij berenoderethvaugh the
node 101 an tthe r%%i.onal node 102 respectively conprise a recording
storage s VBN SGEIUINg aRANG NGIRS-t o t he di agram of the program I abel
and the stor I HR NI , i te
%ﬂgar%go%%ﬁ .noﬁge‘{ 02 BPY\‘%O?bSI\én res;a, tp?ftvééf’ t\é% gﬁ-@%ﬂfﬁ@ f[ren

medi a code str sendi ng server roadcast co

stream t Ogd [}8ed AN HBGHENG Pﬂﬁfgﬁ 1D REIPIEK P T %y?%frﬂ{%hgé}feirl the

| ti cast packet, so as to p medi a code stream

ti me- shi f fegihad Ineyieatle prsdel A@dandataheofienaforiharedyt REdeundd kg
sending the nedia code streamdata, the |ive broadcast nedia code

st r eam seclthrgg tsugbrihd @5ntagseheédulingearnong nbdeadcast code stream
according to_the program|abel A sent by the identifier generation
modul e 107 3hé syt et thetCDNistergsia fepnhighiy-derganted protesrancf
transmttjng the sane program code stream accordi to the storage
of fset | alfgl S@’@@ﬁta%ﬁ'ﬁ‘ﬁﬁh' BHtFﬁﬁYt@Ckgr@ﬁchﬁ? Pgﬂ“ Y sygiem. \%%%rﬁ?n

data packgt is recor in.an extensi on domain of t R P acgordin
fo the. metiedag 58] 288 prouds RHRmare s S5RRor et B e BEREI e
al i gned oL is perforned during recording. The storage offset

| abel is configured to guarantee that the sane programlive broadcast

code stream gharige hrdaBegdt MedR RIALEIRGeithd 88Sk6P 108tcdnprided®an SO
as to serve the scheduling based on nedia segnent by the follow ng

nodes. identifiert frenerbtive madige ifdgnivhithas cohfiglvedpoagsrasrateoamiderifiehe
medi a code stream data packet belongs in this disclosure is not only

limted tofahogramgoamithbenedishmdedsraant data pdcket bejomggaanh & atorage a
time period or other predefined identifier, for exanple, the ali %_rl]ed
storage i Henffienriithe redia oedei iieam deteopacketo: Hod dhe segrdipadindes the

e e e L e S oA B RBE ey e Beneing
program | aBel,fSeRAr 58! &

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 CDN

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

9



The identifier generation nodule 107, according to a |live program
|ist, adds a program | abel and a storage offset |abel into an
extensi on domain of a live broadcast code stream RTP packet sent by

the nedia_ c &gestreams ngin erver .10 and segnents the |jve

b oadcas AELHE SHOE REC st Surbodne SacES WP RauiRaitht Sme

t t t di i i

ccor di ng o0 RERHE Shedfh, . RoRahG SPRARbRAa8E WSPEIBHLE gdrdy the
guar ant egqbhafier i iBiRmRALR P7 Sakh c!aﬁ&ﬁ%@ké‘tgs RO&KdkA is bR Ebrsbn t

alignment, and to realize the seam ess scheduling based on nedi a data

segnent ad@AginedithaRER actbrding @ eianiceR dafagizé efseedhandaé preégraffich
recording node is stored in alignnent distinguished by the program

| abel . | nist biasted] setharsir elighbd slorageds spenfagedfdurimg reccedingoadbizst
code stream based on the identifier of the programto which the nedia
code st r estaraa affpelclebe! heiconfiguregntop coaraited dhalethes sariec pragiiami tive of
live time-shifting playback and i nprove the experience effect for the
user The Pr@@gpaﬁr@cﬁ‘oﬁée%r%?ﬁeéﬂe@ %ﬁﬁb@%ﬁﬁ%ﬁn@ Igg}e@ra@(icgew%nt imaize,

wherein the recordi storage server 106 is configured recei ve the
medi o dat® 385 Sayerie SERGAM RS RRSon regldeEBent s plabfeTiotRs!
server 105. diyng: - r . I as
di fferent npgibg‘]e{l ; s ’gﬁ(}%{# tgﬁﬂ%gﬁotﬁg t?\efs%rra(})lgrﬁ)aﬁh%ﬁgﬁwg?gfcglg_gtsg%ta
medi a dat gataidekat BERHBY #RY idisti®durbhe nbEeRRdImited Rfifhd ﬂroglférﬁrlgﬁéﬂ
gaccording to the storage offset |abel, and provides nedia data for
‘the ti me-shé fddmidepbiahbarbgein the bbal fimsipegiotiioraltheramedefined Kentifidre
STB 104 serving as the client termnal, the final user watches the
on- demandfor iexamgdertbe salignedtdieragenis -which the dmel pghiat bf Bdfbiod@0§ of a
provi ded by the | PTV system and inplenents other service_functions

t hrough tP@ISTR. is espegiplingisedefgir digphifting plawpaski f thiheg follosmthck

service schedul jn the fipal user, .a ia se nt transm ssjon
roaul o 10BUPGURATT RBING ATBOURREN R G PR OV R Sg Hh progam b
transm ssjon | €. 108 converts the time-shifting playback tine
provi ded ?/a{‘%g‘g‘ﬁﬁ’g% node 103 into a program | abel according to the
program | i st ;rpan t r p i Layfd i ng
o The. pr ogr ol S gREeEon /MBaGRL 167 AR aRdTRE LAY BIFRRF i o
br oadcast si@shpréeen fbct ARy e Ag: sRsMaabAI0RtcOMR BREIRR dORARIH dea
nmedi a data recording of each node 1s stored in alignnment, and it is
avoi ded that brbsdesiecqueogtraam RTMqerkestsent byntiss zeedietodd @tednm n
various nodes. Thus the nmedia segnent transm ssion nodule 108 can

| ocat e t hesemding seswyridlf, andosrgreants thedivethyoadeasitcodeesttaanm sxccedinm
of the nedia segnent. The_nedia data is downl oaded fromthe regional
node 102 ¥r teenprogramsde oA teEOfdieg efele ngaEssLiBe afata paskel &8 ithe
the edge node 103. The transm'%%iﬁﬁ gr ocess

ol 2y ng- Wi TESTPARA AEPSFERE TS fRASATONHode TR0 STayAB RhRNY, the
sends heqglat g bAdfISnaTE, HAIRRERARL I FIlEr Shual & i Plea¥hask

function. e enbodi rents e ne ring an

schedul i ngogy & &Y PIn élf@%ﬁ%ﬂ?%nﬁ%irgﬁiﬁé e dMhles B_E@Qcﬁlﬂmfgt&é’g&i Gh a

medi a code stream data pac el ongs and a storage identifier of the

medi a codgeslid 8am skjmemadkiehg laplyhddee. Mids yuepiitesd IRAThE Madipaket |
segnents the |live broadcast code stream according to progranms, and

st or es asof baclk oecedpgndodg ipstgednn atgdneentidistirauishade by the yograde .
It guarantees that the nedia data of each recording node is stored in
al i gnnent laiebt i Inghisstieaiosiyet the aligogd sinrags of therlivenbroedeastenids siswen
streamdata is stored into each node of the CONin alignnent. In the
enbodi menPasghendnstifepiifies LT fiedraih ¢f yyHchdie ngfa igveesirratnIdaty
by degrees ipmze the node, service capabil.ity. of .the \
at onal | §Rat o et e RV G Bl iR Al R g b ihgypteyback
and improve the experience effect for the user.
The recording node comprises a recording storage server 106, wherein
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In order to realize the seam ess scheduling, for the nedia code
stream data packet |ost during the transm ssion process, the
recording node fills full zero data in the correspondi ng position of

Seqrent _dBatRevdiE HBGtT ryes TPBAr ol dRAG etk TBnania e Son
Compar ed yy i Ae BORKEN ol oBl-oLpgs adR, 6POLkal 1680 The g,

central e and tedgironal node or nNDdE scattered on

edge nodegerddaescrier 7o sires e FRAIA I8 8 bifrrbR AEIRMIEE BbasKAY & 2

conprom se e which not only pts centralized storage but also

adopt s pahbipbgrin? A2 stdrasliRe etlgHa RIRELIHS arRédageaidvite 6f B rbbordaty
net wor k- W de st orage. Since the storage node is different, the

schedul i nppdeite alidrangeisatardingotosting siprageonffsételabel; andyprvidest meddh
medi a data, the edge node sean essl%/ extracts the nedia data segnent
from t he daladerihedimesbifiing alayhackenf bie folowing fingy usgr. degr ees.

The medi a data schedul i ng process involved in the enbodi nent js

mai nly as folPbile ShRel 4 pving anthe eliat faimmals tae Figal el wafahes the
requires th

di a..cod fromth de 103, the ed
nade. 103 YERBBAHAIOESHTyS SFr A theoe AT sE S P A g B ol B
terninal - ' dat a,
the edge 103 Tenaarnaranfhi dbr SR ABILE ERlbrbagTR ™ o
requested bypifggaht %‘Fécés%rdf'tﬁé:tin?@éhffﬁrg{gblfaggaéi%@r’viﬂe'%ﬁé@@ﬁmg b\“g’fe

ks, central node™101 or regional node 1 shown in Fig. 4 an
Fig. 5, tfirlstseragemydesasgni rassraisbionuhiotule MOSC RS surtifert ingolved| a
data are illustrated respectively. Referring to Fig. 4, a

f 1 owchar twbéreinul the agtedia ansginest otransmigsiore- studute n§OP| apbeuetts the
recording of nedia code streamw th prog%r am | abel and storage of fset
| abel acclongishifting rplagaskhiaeneievides by [thetedgce odaHOhBttos Rrograg

tori hod for |PTV i | ved in t di t i ficall
io(r)r{)lr Pgeglg ﬁgaqc&?{ji@wtﬁéhét%\égﬁr%?n Iéét?angef\hgmoocaltgs? e r?é:sl,pc;n%zang fedia

file according to the program label. The storage offset label generated by the
live broadcast media code stream sending server 105 guaraniees 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

1t



5101: an external systemtransmts a tine-shifting playback recording
command to this systemto trigger an identifier generation nodule 107
of a live broadcast nmedia code stream sending server 105 to generate

| abel. _and ffset |ab '
br badeaatMAGE ecdtie ELPBURY QR nd! UAPBIoRA A hadneHa 4iacef oach

br oad

br padcastroElig 5B RLCRION R AREGACREhASSART T e E8 N Tt
accor di noriidh, anbi Hed R ERIE Brbhit daBPRELRIES iROPERTT ABlIL ANThedE DN
start of the program and generates a new program | abel when t

current m&mhﬁﬁtendﬁtr@&naoam@ntpﬁ@d@mb@t@f BRgnednstofage Wyle érﬁtﬁthe
program | abel segnments the |ive broadcast code streaminto the nedia

files forschiedubiye hasiedress pptigrizerghe nodé K@Bvice heapaddity i dfi #re CDN,
generation nodule 107 transmts the programlabel to the live
br oadcastrafiedaly vilize theraarani aeiivatk mspueges1@yl the nodg goragaeprovide

br oadcast nedi a code str m sendi n server ccordi n to the RTP
ext ensi orpmem?eaeﬁﬁw Ve g Riing @}ay*za&%m@t%r@efef e eppgrience

br oadcast g ode stream dat a packet: addi ng the program | abel and
the stor edcgee 1fqr ?H S%bel into the RTP extension donain. S105: the

RTP packet aﬂ{’ Pdé’?‘ hr %ﬂ?ﬁﬁ%@ I%@Ethédlﬂmbh??rs{h%rr%%ﬂ:aof:é&é"strjeéﬁ?'

is sent to eac ast nman

wherein thg étﬁf t e RABiSsieR bbéé 3h& §8t6raing RGGe Hid fuiR
regional noggrwlj.%Z ar?d anngc?g% node Il%lS o 106: the recncg:dl ng nodles

that is, idre dxatiiahe loﬂes;i&ikjna@@obmenrcﬁgherreborﬂa@fﬂéaa re@fizdé BRgrigaN
network, receive the nmulticast nedia code stream S107: a recording

st or age s@vrage, Koothet tihérenedie redinmentrasseniess sctedling isl feadizéd catloast
code str egaz?:hdgéde 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 siream 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

12



3108: the recording storage server 106, according to the RIP
ext ensi on donmain regul ation shown in Fig. 2, extracts the program
| abel and the storage offset label in the code stream and then

h d d i i ff | i f
The oo 1 dpERss At R S dta it QU s BRB Y 0 the broaram ©
| abel dth f , ) | -
o g’ e« REFEAO5 35 754 0b0Rer oF i SEMS g Sy BB
fills fugﬂ?glﬁ%& ?ﬁéctﬁ’ﬂi;ng bNen&L T &RROBALES RARI bicRPal 1dbRe RHOSLARe

recordin way, the storage of the dia data on eac

recor di ngofeddabsl abegrarty tovithd driBodifight s dRistRied heThe ansWoss Wade
order of the nedia data in the original |ive broadcast code stream

and t he ssiodngimethad foh@Taf mvalyedsn tee embbdement speciically cemprisas taest
code streamin the condition of not |osing packet. Thus the seani ess
schedul i nigllpaigostepsnedi a data segnent anmong any nodes is realized;

Referring to Fi gf 5, the schedul ing process, of t,?te errg)({)y [ mént, tg_at
is, the timeSdQlt @Mmexisragoasemelspanis Ainersaiftinga Py AgK JFe.
is illustrated. [In.the epbodipent, th t wor k-wi.de sche ' t hod
for 1 PTv Conpangdd bRsvBHT 5 Miier Al ool Bela iR REATR Ao AV o
pl ayback e, ' L= shifi at
The’ s b 10520ea Ak, BUCkRdSefE ot P8 oo hEMEaRta FrodnTRER!
requests phe ﬁ%ﬁﬂrégg%fﬁse& gt Rehdiemr il 1168 dRonaet 1R8dia code ¥3m
he edge node 103 Tirst judges whether the media data requested by
.he SI B 1éhdifg iseridy $050stnds3BA live forvadcadtheeaitg@otedsirddid i egcti | y
sends the nedia data to the SIB 104. 3205: when the edge node
103 j udgescohding niedertedecordan a msiticest mantéi.s node, the edge node 103
I mredi at el y re%éest s the _correspondi ng nedi a segnent fromthe parent
regi onal nod&1982 the idaitigiar rectkdige medele1dd7 i accpegieaders 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.

S103: the identifier generation module 107 transmits the program label to
the live broadcast media code stream sending server 105.

S104: 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 CDN network in a multicast manner, wherein
the nodes of the CDN network comprise a central node 101, a regional node
102 and an edge node 103,

S$106: the recording nodes, that is, the central node 101 and the regional
node 102, of the CDN network, receive the multicast media code stream.

S107: a recording storage server 106 of the recording node records the

13



S206: the edge node 103 establishes a session of requesting data from
t he regi onal node 102 through a nedia segnent transm ssion nodul e
108. 3207: the edge node 103 requests the correspondi ng nedi a

segnent fromthe regiqgnal nodg 02 or central node according to the
of fset o MPIRIOPICRRICPSH SHEAT 8% 2 in the program file. - S208:
the regional ﬁ‘?@éfethje%c ﬁﬁ@@r %rggeté?er?%rp{ (S’é?ra?&?ohﬂhg!to RRQ S LddhsidiF
request of the edge Node f opens e carrespondi ng program

recor di ngydrhhig r@bufalﬁbﬁ SR iﬁ@g???@x’rﬁﬁ%’%é %gﬁ‘v%rlﬁﬁépﬂm tHe é?éﬁﬁg%
data to the edge " node 103 according to the orffset of the nedia

segment refEeesdmdlin the cod@ 8ffeaihanddgen asles kA8 cotiarstieanh datEigtatiiat a

sent fromthe regional node 102 | ocally. 3210: the nedia data is
sent to tdwrespdeding dffsendbedioni ok thy nuhiraspouding. pBRfram traeonding) dile
data is sent to STB 104 synchronously. The locally stored nedi a

segnent s 3wREdN0de hedpiogsamr ledet poth thRestpeagicontisetniebel. 1dorcthe code

conti nue to seryv rs of the,regqgional ode 102. These nedi a

cegment s HRTREPE Bt SrTES T iAGSBISIan PiRceRrdhRGeRTABio SIOTARS GRS od

2808;?;3”‘} §& ﬁﬁshﬁgll %(—‘brte) gattgrir‘%1 fe S(:B?I’%%pglfldi}'ig ipsosﬂftjj%emtj t%engrtog%(r%er%gér\é?r%d/
file. In this way, the storage of the media data on each recording node is
aligned, with the same order as the transmissicn 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.

S201: a user demands to playback a program or enters the live broadcast
time-shifting mode at the STB 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 STB 104 is in this node.

S204: if yes, the edge node 103 directly sends the media data to the STB
104.

S205: 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.



The above is detailed illustration of this disclosure in conjunction
with specific enbodiments. It should not be considered that the
specific inplenentation of this disclosure is |[imted to the

EE?EL;FH <" oR2BF S Sa FErBel O ARl o e oar %@Péﬁ@@%{ﬂ?%gﬂ‘)
decuct t oneeARopEEPEIE 108 o Rh A ehEe Gedheb Y ghsFkBMiadae B .

the protecti@poIcaRe cdifjet Abde dIOBCIQRINSE: tHS coffe@bRding media degfient
net wor k- w de storing and schedul i ng nmethod for Iht er n%t Pr ot oc%l

Tel evi si offornl REV)egichar @sdeMiozedr icantrarhoti®eactbeding domichefisstoop e es
steps of: adding, by a live broadcast nedia code stream sendi ng

server ofregu€stedentdiBelatsén theNptogoak f{€DN), an identifier of a
programto which a nedia code stream data packet belongs and a_

st or age i denfizDBethegrgional nede 4 02odecwdingdm alpricgraadaee! praviged e the
nmedi a code stream data packet: and transmtting, by the |live

br oadcast eqkEsECIdhaSdger RRsgSSBe pefresprAifRg #r eorabHecordiag e
dat a pack to a recarding nade, and storing, by. the recprdi node,
the mad: Aocbiengss Safh Hafl <88 The 2E=aPRRAH metia SR RaRe SRR
identifie ; i Lfd 2. The
net wor k-vd%ge)gg(%ég?=n_?l’gr;tggalhgrgﬁ%ﬁggﬂf‘]'?n@é%f%%gﬂ%g%?ﬁﬁé%ccprdi ng to
claiml, ChaS@@b?EHé%@gé Mddeat 04 Rfore8aREdhBgiangsta %ﬂﬁFdlﬁQEeggﬁl@hbT al
pode and regi onal nodeS of the CON, and an edge node of the
tores a pedd 102 Iddadlynedi a code stream dat a.
S210: the media data is sent to the node on-demand service
synchronously.
S211: 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. |t 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.



3. The network-wi de storing and scheduling nethod for |IPTV according
to claim?2, characterized in that a scheduling nmethod anong the edge
node which stores the part of the nedia code streamdata, a client
term nal and the recordi ng node corgpLises the steps of: scheduling
and requesting, by the client ternggghigihe medi a code stream data
fromthe edge node; and sending, by the edge node, the locally stored
nmedi a code stream data requested by the client termnal to the client

termnal if tha agdeerkadge | N6ahd \anst Séiesdling MetHR frdpitsihee TR ERbR

requested by the client termi nal; otherw se, scheduling and

r equest i niglevigiohl{iP Pdy ehactsrizcacntral thesioking metisod daharises|siepead: by
the client terminal fromthe recordi ng node. 4. The network-w de
storing and edhegulbiyng Iwa Hvdadeast | PEVizacode dstreprn osendling reegyer of a
characterized in that the identifier of the programis a program

| abel andCpmiens Delivgry Neark {CBIN); anddantifies g soprogeam) tapunich a media

Th t ke Wi de st or.i hedul i t hod for.|PTV di t

any one. giod afvnidate BrREhaRRABE AL S RapeRiierco bR Hobuerte

st T eam daya, packel pLash iJha% ddARSHL SHEa able dgeording node fills
ata 1n e recor

full zero correspondi ng posrtion o ing file.

6. A net wor kyyhdRitdhorhMheAN 6aaEsIMBIRYRIR i sBRing server, the
characterize y conpri'sing a recordi ng node and a live oadcast
medi a cod@edid eas Sstrslm GRS yatket Whes Gebofdiey Iriode; ireladragly, Bdie
code stream sending server is configured to add an identifier of a
progr am trecatdicd nedee theamedlite cotle sdmadatiatapas lketecoeding dite asdor@ing to
storage identifier of the nedia code stream data packet into the
medi a codéeddertifier gathe pmgkam ansbthesstorageddentifisie medi a code stream
data packet to the recording node; and the recording node is
configured to store the nedia code streamdata as a recording file

a1 oam dat & BalREr DAY SHYGeer i ang B BRI o ToF U eeocH [
d . - wide. i
schedul | rgtd; EnBEiFed in that e FOXorioide ddiAf Rt R A ibde and

that the oM AlnBEcS ot CMIN;iARFaR 08B HoRk JTAHE AN StAQEQ Bhrt BPERS
of the CDN” the central node and the Fegional node respectively

conpri se metiecards SgedhAange server; and an edge node of the CDN
stores a part of the nedia code stream data. 8. The networ k-w de

storing and scheduling systemfor |IPTV according to claim7,
characterized in that a scheduling relationship anong the edge node
whi ch st or es 3t hBe pgiworktwidgestadiny and sghedulinshmethadfor PtV iaggerding to
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client t e\R/mcﬂaétOIIe% t&g%aﬁ bfet%te %8&.’2‘9 cg)%le stream data, a client ferminal 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 fo 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
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in the condition that the edge node locally stores the nedia code
stream data requested by the client termnal; otherw se, the edge
node is configured to schedul e and requests the nedia code stream

0 The' netapt . alstly Bl wrEE RBmFOg bSoleRrRE s el lreh
to clai m&dd gRad8E ibéﬁﬁ%érﬂsta@ératgg ﬁlgeyﬁdg'oadcast nmedi a code

stream sendi ng server rises an-identifier generation nodul e,
configured to generate the identifier of the programand the storage
i dentifier. 10. The network-wi de storing and scheduling system
for | PTV accér thagetworkhaide Sorindandcthedulad) metidubfor (PEV edgerdingl &
conprises a nedia segnent transm ssion nodule, configured to | ocate
t he nedi saryegnent 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 fo 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

17



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.



