Net wor k-w de Storing and Schedul i ng Method and System for |nternet
Protocol Television Field of the Invention Thi s di scl osure
relates to the field of nultimedia communication based on the IF
network, and in particular to a network-wi de storing and schedul i ng
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can watch their favorite TV prograns selectively at any tinme, and
thus the user experience is greatly inproved and the restriction of
traditi onBacKgroamdbofitter Iriventiom ded. Due to the characteristic of
TV time-shifting playback, it is needed to record and store the live
TV programs With the Gorelopmept ekibhpetwarls trangrission sechnolran IPE¥ setieshg

and storing nethods
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 CDN, increase the stability, reliability and flexibility of media code stream
data packet transmission.

IPTV refers to felevision 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 waich 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. Af 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 a central node 101', a regional node 102-1'
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serving as a client termnal directly watches the recorded content on
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storage space but has the foll ow ng defects: when there are a
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I's 1ncreasgdemand 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 anamsepde. and the central node perform scheduling using the
nmedia files with a fixed duration anong thensel ves. Thi s met hod
has advant agébistrathodheass advadegesptce the sttpagel space essug@iad i4 lessuEer
service adopts the nedia file scheduling with a fixed duration anpbng
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time-shifting playback. The techni cal "probl em of this disclosure

is solved by the follow ng technical solution: a network-w de storing
nmet hod for |IPTV, conprising the steps of: adding, by a |live broadcast
medi a codBuminm kthedinvgntionver of a CDN, an identifier of a program
to which a nedia code stream data packet bel ongs and a storage

i dentifier ofhetHlseleslirg Rieyisiest @ apivadtwideasivandiand sehrdyling mebmge
stream dat a, packet; and transmttin .the live broadcast nedia
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progranlgﬂg %%%_storage identifier. The networ k-w de schedul i ng
met hod for Y "specifically conprises the steps of: scheduling and
requesting, Wpeatthhidl probEnmadf thibediRBRsare aslessivean) dré afdlibRMEAN
edge node; and if the edge node locally stores the nedia code stream
dat a r equesheidabygolutionc i esivorkwidea atorirge makthgd foy 1IPTY, edgpristdethd he
| ocal |y stored nedia code stream data requested by the client

termi nal steps lof addieat by erlivienloadoasiemetisecods Btrdami sendingl server of a

requestin by the edge node, the nedja code stream data requested by
the cli en(EDNerarﬁ isigntifienaf apgrogram to which a media code stream data packet

belongs and a storage identifier of the media code stream data packet into the
media code siream 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
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recordi ng node. In order to realize the seam ess scheduling of
the client term nal on any segnent of nedia code stream data, the
identifier of the programto which the nedia code stream data packet
bel ongs is a program | abel and the storage identifier of the nedia
code streaamcit@npacket is a storage offset |abel. The setting of the
program | abel ich is configured to distinguish the recording file
and the settimgrdsfr tohrealizenttegseahiesst sdhabalingvof the cheridrfiiat ed any

i ndicate the storage position enable the client terminal to realize
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into the nmedia code stream data packet and to transmt the nedia code
st r eam datraapgskgmendot mediecodelsitgamaotiada thikeghero®8Bng node i s
configured, according to the identifier of the program and the

st orage i denfPfitee mediascade sirparmedata Rasket destedwiinmiteangmigsion, the
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medi a code stream data requested by the client termnal fromthe

r ecor di ngstredia.sending deredrenddzrgin thhdive beoadbast meadike code strdas sending
central node and regi onal nodes of the CDN, the |live broadcast nedia
code st r esgnveeisdtonfieed & addnar idswdifier 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 {o 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 {erminal 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
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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 nmedia code stream data
packet; the recordi ng node conprises a recording storage server; and
the edge aividenifist deiergiorpriosies whitkds @oafguredtto igeansite $i5¢ @entitidubie
which is configured to |locate the nedia segnment to be schedul ed.
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advantages: 1) in the network-wi de storing nethod for IPTVin this

di scl osursorage IQQGBfE%TnOf entetice Fode saegﬁbgab?rm@%axht%reamﬁ@agam@de
stream dat a packet bel s and a storag1 ;" |f|00d' f the nedja code
st r eam ddiCAMIRGSA r@qp@' t%o'f?&?l%?r&%rd gt 9FMAD CRAP"'SE8Fes

the nedia_cqde stream data to rel at e . i.n,.alig t,
wherer n Q260 TR ?%W&ﬁ'%faggumﬁ%ﬁ el ket R,
whi ch the rﬂtS g%@ dat a packet belongs is a programlabel, a
live broa ast |a co e stream sendi ng server adds the program

| abel and anc:@fﬁp%@édI@helth@fcdﬁwnﬁeﬁwaaﬁomssauéaagﬂ;ﬂenhasetﬁeef@mgw%n
domain of a live broadcast nedia code stream Real Tinme Protocol P)
packet acaivaditaygast d)ihthd hatevopk-oddeartdringt methodsfeg RTY i lisis Idlscﬂaosure,

br oadcast code stream according to the prograns, and store the live
br oadcastit adde ast ideatifiersoft & @regrame tpuiiimg rpe@igrmdenem@mfdata packehe
recordi ng:) node; it is guaranteed that the nedia data of each

recor di nd slones a@i @t%ﬂ@@la lﬁeagfiajrﬂfrém ntﬁdéag pﬁgasyﬁﬁm %@tﬁtn?@kﬁ? ivée the

t t t t
degr ces dBe e salq kSRt ot por e %Eﬁ?ﬁﬁpgﬁwe@'ﬁgcs SliEai Ba fo,
utilize t%gatéﬂg{oggé ﬁ%%‘%[lﬁl\lllﬁsa? hent a\ﬂﬁeller}?ag IQ&%%qtloﬂnrqod? by

realize t roadc’as cod8 s min al’rgnmen

each recogdi; %nﬂf?&eofaﬂfé) g%r@%rﬁ %o WSich ARBT kiR cBéle dé?r%a?r’i AP atc‘Rﬁt

whi ch t he rre ia code str at a packet bel ongs; conpared 'w t

the tradipdlongd is@prgramhiass, éqgawéddafserddewc@w@gﬁémtsemd@ Sdrivgam
according to a fixed duration, this disclosure can provide better

servi ce gqaddd the prfogramelabelnmct Ianfaffseg [abed yth dlods neerdtia icopectemnt lireo an
experience effect for the user; g in the network-w de scheduling
met hod f cextemgionidemainfc ke be ashmgidiz gode etngannReghl imeg Hrgtocol

schedul es,_and requests nedia code stream data from an edﬁe node; for
t he nedi dFeldtiePagket areQraing teothediverriaorase dist. Y S@HE‘QE@I&@ ¥y broadcast

and. schodtBs st R e i b B PEkuan kBl B fe: GERRCHIocHe ™
2l gnent oS BeScorifaBAa SERkIT Snblie 6B RETeR0RGhAAS, DRRe

on nedi a a segnen et wo e 'stori ng

and _SChed%uéraatéewsmﬁmﬁé)ﬁneww{aﬂanoﬁé%cfh #@c‘éﬁi[ﬁé%@e ib @.td?éé% ah@nment
realize t | 1 gned storage and seanl ess scheduling of nedia Code

st ream dadigtindwishédby tslpoeamidabél eave distitbuied wignédstordye hfrgle and
transm ssion, the recording node fills full zero data in the

corres pon@eng:rmlsﬂmgduy oégreke opginuzelithg rfodeeserivicet ¢amabildy of tthe CDN,
storage of the nedia data on each recording node is aligned, with the
sane or derratlagaﬂmltlttz@rtb%@gram mﬁtwerk sesqufsesetica thangdenstorage, and

ori gi nal oadcast co d th ne si.ze as the storage

size of tfﬁ‘é‘ 6$| é‘? rprage. '&Teog E%S?e‘%ﬁ%n’h R RIS tqyoﬁa%?g

not | osin ket and th d. on

Segrent oHSHE GRS gnggg%gggeage? bR ATRAEIE NI BBy

and sched t t Fé%u‘?'

i dentifi eﬂ;ﬂde%‘gttr%%rﬁpcfégég g%]k%m\\{gh@% [%1 @?5 co ﬁhélﬁ?ggr%@ﬁ? 2”‘828

bel ongs apfichnegi&Reths 1ios Aeead HR0EDbAE 8fre@m AR rARGI 18 LAY SUF:RiBR

data packet not only realize aligned storage and seam ess schedul i ng,

but al so twndirclisued eby proddé dettee sapdisagdalita of digetinte-skifiire pegback
and improves the experience effect for the user; 2) in the network-wide
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Fig. 3 illustrates an inplenentation bl ock diagram of adopting an
edge node to store partial time-shifting playback recording
according to the enbodi nents of this disclosure; Fig. 4 shows a
flowmchart of nmulticast transm ssion and time-shifting playback

recor di ngsablfeduls amdlrequestenedizamasirbam gutadronmanaditje aodk;a fet treage
of fset | abel according to the enbodi nents of this disclosure; and
Fig. 5 shoediaacbtlewtsam dsfta tnatesterad aaadlypirey lbdgr nede sichgdwes caxs
of a client term nal according to the enbodi nents of this disclosure.
Det ai | ed TBasesisplro@nadiarent "'Egﬁoﬁla\"réﬁi g recordinginpdg; pdosthesiules the
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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
data segment; some media data segment can be deleted after 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 protocal according to the embodiments of this disclosure;

Fig. 3 illustrates an implementation block diagram of adopting an edge
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In the above, the inprovenent of the storage node lies in: adding an
identifier of a programto which a nedia code stream data packet

bel ongs and a storage identifier of the nedia code stream data packet
into the nedia code stream data packet, so as to realize the aligned
st orage whodsh tdi Staragpestistihieshitiogr glaybatk | edoydihgeaccwaind iter thaf

t he program and i ndicates the specific storage |ocation of the data
packet byemhedistentagéthisidiscidsues; of t he nedi a code stream data
packet. In the enbodinent, the identifier of the programto which the
nedi a code stitka shaws dlachssl ehguultisast Hepgrissieaband Ainerghifiing
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schedul i ng on~any nedia segnent through a entifier of
the progr@@nt erih&iMdcBeing &b the OB oaIn&REH &ig dRRfdeRire bel ongs i n
this disclosure is not only limted to the program| abel. The
identifier of the programcan be a tinme period or other predefined
identifier, for exanp[e, the aligned storage in which the time

peri od of Dgtaiiec Bescription of the gmbodinentspeci al |y used for the
time-shifti ng_ pl ayback. The foll ow ng introduction of the enbodi nent
is only illudtiadisglasyre é%ifH@h%’hguﬁVB@daﬁﬂpa’om dgtailypy Smbediments in

The i nprovenent,. of &hg scheduling node lies in that: the system
di st ri but EUURCHN WA 8raWa9R; ve broadcast media code stream data in
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fromthe fe%p@f;meng node in a manner of scheduling by degrees. The

i npl ementation is illustrated below in detail. Referring to Fig.
3, the netwolrk-tine cibosepithe gmpraesudradefl thegsoyaie mddy liEPTV. addipgi @es
a central node 101, a regional node 102 and an edge node 103 of the
CDN, wher gentifigreofeptagiamredehico 2 medie easts etream siede saglost-belongmand
are the recordi ng node of the enbodinent. The system further

conpr i ses@&HPrage 'QM%WHP&W%E}%C%E girepmedata higto the megdia code

b d t di d t di 105 whi ch i,d i
ST oot oA 8tk SAThS 10 Qelet e Slarb s P WRi s tamEheE .
bt her t o teh fodof@b Ay I idetRfiel1BF e BrdBF 208 MRAlcates e Spedhd
br oadcast sigpslidIeasn BF HEAAREEHAKRE by ARY Blorh§8 iGEHMIkr 3ethemedia code

identifier generation nodule 107 which is configured to generate an
i denti fi estredmalads pgeien t in Wy ehbadimshtatheddentifloref thalpiogrpadkethich

bel ongs and a storage identifier of the nedia code stream data
packet . 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 edge nodes 103-1 to 103-4 further conprise a nedia segnent
transm ssi on nodul e 108 which is configured to | ocate the nedia
segnent . In the enbodi nent, the nedia data generated by the live
broadcast nedi a code stream sendi ng server 105 adopts a distributed
net wor k- wixden sieOtieg alignee stovageeihnwhich thediimedsdriod f e ky BO®ogd: i n
the recording node and partially stored in the edge node 103 to
share thepregmmgis pspasalhe uskdt foe thec dindi-siyjftingd plaahdck.ediibe taliewEipN

network transm ssion pressure.  The nodes conposing the CON
conpri se iatredueticrl ohthgecmbedinentdgiamaillustiaiediiy talirg e emgFamvdel
103. In the above, the central node 101 of the CON stores all

on- demand®¥ AN 8B ®es and tine-shifting playback records of the |IPTV
t wh ' th tral 101 i d di t t.ent
Tor other nodl8 IMRGUBMAR ot diF eneciiBatls” Sabnd Tatteafe "SGR,
[ | : t ial = [
Sour co. TRUERY it BifeS e Al BRod bR mEia, PEIPRLRIT et MMthe
wher ei n t RoF@A Mol Manelea%@rr@abmhmm, Y cReROthesiticofddd FitRlia

edge nodes under its charge through the content schedul i ng anong
nodes. codehetregigadang de mikidly altorcdan Gadret@tirg rodeeanditigh byitdenadgted

on-demand filmsources and tine-shifting playback records of the |PTV

system whedestorehea mattof trodmetiis dpteovifdedhenechliyard deredi mediaf datat he

STB user t?}fe rE”lggiaCclieiitgnstegtmeernrpisng!seémlessly 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
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The |ive broadcast nedia code stream sendi ng server 105 conprises an
identifier generation nodule 107 which is configured to generate an
identifier of a programto which a nedia code stream data packet

bel ongs and a storage identifier of the nedia code stream data
packet . Asahidie store@ridithe adite notibe132 s Ishiardaldle sidrhgansrebberer eittanal
node 102 respectively conprise a recording storage server 106.

Ref er r i ngecordihg nddagnamedfice the SEbYnaiwdrkib@insemisbithpressoraage of f set
| abel shown in Fig. 2, the live broadcast nedia code stream sendin
server 105 séhagades ¢aneosing alr &N compriser a gantral noge ﬂ@éoadﬁﬁ@ﬂﬁgde
in the CON network in a man&sr ﬁé | P mul ticast packet, so as to

provi de & 1RedBd Ay edgR Pede e ti me-shifting pl ayback recording

and 1, U Fetal SHL N AR 25709 08 L CBP S Big PR
segment SS%Jr}ﬁc%é):/ \éfxﬁgt'irﬁg%%ﬁ@g @?élﬁna%krr%%‘i‘o%cc‘ﬁo{h%' [ 97y£t%ﬁ1 RE RS e the

| abel A ) enti r-generation nodul e 10 and the program
list. In addid)ieae mH EaW phd\BdP hRshs Hatd chht@Rs rldth&gnddes BR8Egh the
program code stream according to the storage offset |abel B sent by

t he i dentcidritent gtieelling amamonddesl 07, each data packet is recorded in
an extension domain of the RTP according to the nedia data size

of f set when iThe negomaamoids Hi2aof dus Gl rsédnesad ipgriedf heosageniand film
performed during recording. The storage offset |abel is configured to
guar ant eeSQUaES BRd taashiffiog miarbackaespuisdeltite FHldé systeannviesinethe n

e R P S0 B o iy B 40 Lo
oo, TR BAORLARA T AR e, o, cace ot e
program | abe"l‘hg}h}"@gierﬁﬁgf 143 &f ?%fcbﬂestﬁe%%f%m ﬁ@ﬁlﬁ@erﬁaﬁ&é@ oR&drRshd®"

ot her predefin Ier, for exanple, the I'gned storage I n

whi ch t hefili BBuR@Si A BineSSHIfing BI8yIHbiOfecardy BEHRIMPBY &yBRe alvhyreitsed
for the time-shifting playback. The follow ng introduction of the

enbodi menthel eddd hogd 103 edoliyeohydanadnichgetvivesfoothes®T B aiset obitheadlient
exanpl e. The identifier generation nodule 107, according to a
| i ve progtesminglst, adds a program | abel and a storage offset | abel

into an extension domain of a |ive broadcast code stream RTP packet
sent by the rbgilyecigadsastenndiacinfispirean aandigrseygp 198 fipsmrisasmn

node ot or BT SRS BT RERCIE TPV Eish e CHRBNRY Braeinenda S FE
accordin goﬁ % gfﬁ?’ﬁg{ @9bath %121? 8& iaaéb%et %Fea?ﬁ (a'égagﬁa(ﬂieft g%fqnbggoﬁd’ a gf&lrﬁﬁe to

guar ant ee nedi a a of each recordi g node ore

al i gnment jqAffed & th@%é&iﬁlc{oﬁ% stRaM Gaf p&ORAU! ARG thes&brahg R 1hat a

segnent anong any nodes. I's guaranteed that the nedia data of each

recor di NgcAREd ricsleStOr £6d tHe AdicHETeRdedi 31 ﬂe@gubﬁ»\}wﬁc@mﬁtib@ apreegrdimy
| abel . In this disclosure, the aligned storage of the [ive broadcast
code str estordgeseerven108e identifier of the programto which the nedia
code stream data packet bel ongs can provide better service quality of

live tine-shiRafemgggpdhe siggramdof Wherpreerarndaks! padi thastoregpadiset tabel he

user. The recording gode comprises a regording storage 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 recording storage server 106 is configured to receive the nedia
data sent by the |live broadcast nedia code stream sendi ng server 105.
The recordi ng storage server 106 stores the nedia data as different
media files according to the program | abel, stores the nedia data
into a staidge gevraa liet. tiheaddwar, dunitignbd @rodesal dfgrarsniittingdne dang: t o
the storage offset |abel, and provides nedia data for the
ti me- shi fprioggaml eydmskeam, tdoeording dwi thg Sionage wsiset label Baent Hyy 8EB
104 serving as the client termnal, the final user watches the
on- demanddgntifigramnesaiioramedulee 197, rmackhista paghkel iaydewred &t an @xtansion

e functions

provi ded the | PTV_system and inpl enments ot her servi

Phr ough. tdameiep! he RIS ACRgTa Mk BECHE A2 2e (SHECL HAFD (G PHRSIABhCK
service scheduling of the finagl user. .a nedia s nt transm.ssign
rodul o 108 Feredy wBereltaiobBl, stRied PHE Tl UEly Lo b
transm ssj > : h [ qes-shi fit ) a J ;
ransim <sLgRdeiher MR SOMERLA BLERAAR anhd HASId AT Yo
program | hladcastdeddeesrdnaitsted RGP heSP ANHidiedBM 2ohsisRnRGE LAl Ng
to the program | abel. The storage offset | abel” generated by the live
br oadcast sgradit@seneahs scradulFeishgeg Gemedia d6pmaniasathieefofowihgtnddas.
nmedi a data recording of each node is stored in alignnment, and it is
avoi ded t hat In the glowe, phe gleatifiesof the gregrsine ta whithshgenedie codestredm n
vari ous nodes. Thus the nedia segnent transm ssion nodul e 108 can

| ocat e t héataeeAcket bglones in g i radelact enkysliniéed ihihe pragsamdabein
of the medj a segnent, The nedia data j.s downl oaded fro he, reqgj.onal
node 105 he IETHAET Ot bR e Gof B 2oiige FRHRY O Shenroneh iR b s

t he edge de 103, .The transnissio . ado ) X

ol ayi no- vt el PA RERE SRRt MR %5 R B Lor aincuirotion,of @
sends the t t Vi ) Ad es st p Q@@(
functi on. p%trng%t tﬁgsg%@([j%ﬁt %r%% %@fev\%ﬁ@arfg ?Zay?{é‘gfr(i ngﬁgngﬂ%
schedul i ng@Wetesn bPthd BhbordHentr illckardted ingrory taking 988 pradranmiiveh a
medi a code stream data packet bel ongs and a storage 1dentifier of the
nmedi a codgs ahrexampdat a packet into the nedia code stream data packet,
segnents the |ive broadcast code stream according to prograns, and
stores as t hdheoideatfiendengraioognadulentd? aat¢drdingnica ar ksso paigrgmbste.

It guarantees that the nmedia data of each recording node is stored in
al i gnment ad6s giRfgarash abed pndiresioragn afisetdpbel intman extansiafedematvela

crbodi mentve (RS T8l SYOAN Shan FEEPhOBM e i AneE Sotfe Uy
by degr eeger‘i’cﬁhﬁg 0 rt‘n% rb?\%es%g%¥ht%eth§6}%br5ljo'a&¥aé%fco§ée t% ccording
uti vize he nods

rational |y he cur rent® nét wor K resources and t
storage, M&d hiQr SPRY1 RRoRHUAY T h¥def sl tht MBaghidhckdd as th
pl ayback gfng ?n@? ve the experi gncgbef?{ectSt?or tﬂe user _pfa IanS or%ler

to real i zgofrEgpsRANY §r6gIRPhedadiantle Acdording TRt progans tamanastatise
packet | ost during the transm ssion process, the recording node fills

full zer osiatge bffsetabeloso espionghiargnisestngi the wiedichdataeaicratihngcbrdimg t o
realize al igned storage, so that the nedia segnent seanl ess
schedul i ngode ig sigired daligrmenleaod tadaalizss therreanarss schediyingalpasedii h

t he conventional storage node centralized in the central node and
regi onal FEa rta $ROTAERY APYENGEIY NASS: e?*ela gyierarieed doal the deediadada

o107 392 ok e TEch IRk o 08 8RO o0PAS, S BY B g
storage Iphe R4AR J1Q46s6R, iePlilghed disrate T th P W Hro2abUeY ¢l dfeam

st or age.
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

10



Since the storage node is different, the scheduling node changes too.
To sumup, for the locally not stored nedia data, the edge node
seam essly extracts the nedia data segnent fromthe recording node in
a manner of scheduling by degrees. The nedi a data schedul i ng

process itneab¥edingstorege go0dr MeBtis iconfiglredytoascéivklthesmedibeluta bent
client term nal 104 schedul es and requires the nedia code stream data
from t he dipe Inederozddastt mediadeaiansitearh Gnslendsenvee 106call hg retandeg
medi a code streamto the client term nal 104, and for the |ocally not
stored nestPEaGscRRIVer QG statas e Mediadgia andifreridurdis fias aceadingto

the nedi a, code stream data request.ed by the client termnal 104 from
t he recor@?r?doﬁ@&éfa%{%a?tto'i%,tﬁ%é"r‘ﬁfﬁ'alda téo 2 O@rger%'%%ﬂﬁﬁdagorﬁm

1 2o 0 R0 B e GFRRE pREASEPR ) BRSADG 1o
(9,0 R MRS i oL 5oy BN i 08 { 1 o 110

storage of f sehr hiRbeirBaRIPsEMHY 49 tHdElicathOfhiRBNthé Finkll IdestwaRERES thEhe
net wor k-wi de storing nethod for |IPTV involved in the enbodi nent

speci f i cabh-vearmarfilsesourtes faoldl thaitinge-shiisy playbadld 6dcordimgexbeideal by
systemtransmts a tinme-shifting playback recording command to this
syst em t atherlPgyesystamiatenitripiéraentsestbeasénvicerfodatiensiibrough thel $TB.
broadcast nedi a code stream sending server 105 to generate a prgg}rﬁam

| abel and a Bushadee preerss ¢fdbetimedbifEinplaneach serviseosdtedstings

St oam t A cHodre SomFdlRy SSHRPN O ERBISA O MOTHA (10Ba YRR VEIvee.

S102: L e SR e SRS SRR P EHn RS 0k oldte e,

o0, CEerHEN TS BEISRIom belei B e S BpkePIOBIAD £ Mgy,

br oadcast|apepgcriiRgroithe @réfamBst, andiithes Iddtes i éafedprRihdmedia

Progr ams.ﬁ[e 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 fo
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 siream 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 fo programs, and stores as the corresponding program

11



8103: the identifier generation nodule 107 transmts the program

| abel to the |ive broadcast medi a code stream sendi ng server 105.
8104: the |live broadcast nedia code stream sendi ng server 105,
according to the RTP extension domain regulation shown in Fig. 2,
const r uctrfedial filkorbBoREeAsihg FRdied ¢OgearsintaRNMEatthe PAsHiat datadsti ewrH he
program | abel and the storage offset |abel into the RTP extension
domai n. reco@ilftdh nodeeisRIPredidi edlignddad  distimguibieed hygthempradram dalzklt he
storage offset label is sent to each node of the CDN network in a

mul ti castThemribe, madier edde sheanpdeta i stoned OUN erahwopie Cdripei @BNain

central node 101, a regional node 102 and ap edge, node 103. 8106:
the recordlighnaide! therembpdimemnethesfisiributem alonesh sterrps ﬂ@qee@?%ﬁ?ﬁ

St eam ~ sipaulliy BOAROHFS RHATE SBF A0a (S Mie ity bt RS GRAY
records t%ﬁonél’ly){@tg@'e%gcﬁmerﬁgﬁgm@ﬂg %%%P@saand the ﬁégg stdrd 8,5 ﬁr‘b‘?ﬁd@ ng

st orage server accordi ng e ext ensi on domel n l"at'1 on
shown i n fFditbr sérvi€ GLaRy S Ii0E tRIQORIRNG ABFhadishd hﬁpx%‘v@ﬁﬁ@‘éx?éﬁér%e

| abel in the code stream and then stores the code streamdata into
t he corr esipsndbriteQiskset | ocation of the correspondi ng program
recording file according to the program | abel and the storage offset
| abel . For t hreociateosteatizentidatsaahess daneddinghéon thenswedss cote streasss,
the recording storage server 106 fills full zero data in the

cor r esporidatagrgsket tasbusngtthe tpnsgrission dueeensighe irpeording pede filayull
the storage of the nedia data, on eag, rdi ng nhod

h rec is aljgned, with
L he aon S datad e cpRgRRINISY HRSUBRGT e TeRICEIS B108 1 aigRsd

Gz of (HBI Gone i, EReT e S SRR el AR AY

not | osing, Backel r{Hausphfre seanl ess schedul i ng based on nedi a data

segnent anong any nodes 1s realized; Referring to Fig. 5 the
schedul i ng pERmRsHe8iwiththee BONHARALI stdhdde infodd BenttaiFRdSAitheidagitral
pl ayback recording and user watching process, is illustrated. In the

enbodi mentodd Bed regivnakrodeder thetsoagengode tbaiteredron RE\edysmadese she he

ol fow ngst?)traegpes 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

12



5201: a user demands to playback a programor enters the live
broadcast tine-shifting node at the SIB 104. S202: the SIB 104
serving as the client termnal requests the nedia data fromthe
near est edge node 103. 5203: the edge node 103 first judges

whet her t hecaeslbattéaihadiedatasire diudyratdibrespBefiddy.i s in this node.

S204: if yes, the edge node 103 directly sends the nedia data to the
SI B 104. Ref20ihg tottdg. 4 he fledgean odendidGst ddgemisdian anbdinnedhitintat a
is not in this node, the edge node 103 inmedi ately requests the

cor r esponpiapbasie decordingnehtmedia msadse spad@nwithegiogihiam ledgk ang2stosage
whi ch the edge node 103 is dependent.. . 6206: the e node 10

est abl i sheléSed |3egkpeFOEING éﬁdﬁ%tem oigtet fig d %’ffﬂsegegfg%d?e%&@\f\fi

h h di ] SSi. dul e. 108. .« 6207; th

node 103 FERCERIHIP LS EBAR 15 THERrpoBuBRa e ST femPeBPS s
node 102 %ﬁloﬁrﬁﬁ}ét@ésmde according to the offset of the requested
nmedia data n e programfile.

S101: 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.

$102: 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.

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.

S106: 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



6208: the regional node 102, according to a program | abel provided in
the request of the edge node 103, opens the correspondi ng program
recording file of this node and then sends the correspondi ng nedi a
data to the edge node 103 according to the offset of the nedia

segnent rR@&UIBEE6East codettRdm HAg. edge node 103 stores the nedia data

sent fromthe regional node 102 |ocally. S210: the nedia data is
sent to the B8dde: the ceoadidg stonagessesyerc i@ nmecolrging to the $20R extdmsion
media data is sent to STB 104 synchronously. The locally stored

medi a seginai reghladiohedhosidinriiguir extraqte the peogragi lehal anbthe 3oragsan
continue to serve other users of the regional node 102. These ms\g_rer
segnent s offset il heppde SB'@?mg apa\iban; s,ﬁorleﬁ,tgeﬁ@gg 51"1'293% ?’ﬁr@tcﬁ) od

hat, th f thi

occupt ed. SoresPRRGing, G7RC ISHEER! PEan? | ctisparee b?oq“r%trfge%%@% il
h

that ¢ he SpeiarE Bl LR Bl BERPPIAECsigldoe Bt CIaBEL, | ForBgotal 1e

descri pt | QAR |d§@euﬁhg tREGBASHsIdh GHodbSarihe skibriing Sokdife ibef 0

whi ch this disclosure belongs, many deductions and replacenents can
be made Wiadeals fulepsot date ihteedohespdedingfpdsition @i el peuraem réberding

deducti ons and repl acenents shoul d be deened to be included within

t he prot efilei on $ispeayfthelstsragiesol dwunedia dada e 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. 1In
the embodiment, the network-wide scheduling method for IPTV comprises the
following steps.

S5201: a user demands to playback a program or enters the live broadcast
time-shifting mode at the STB 104.

$5202: the STB 104 serving as the client terminal requests the media data
from the nearest edge node 103.

5203: 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.



1. A network-w de storing and scheduling nmethod for Internet Protocol
Tel evision (IPTV), characterized in that the storing nmethod conprises
steps of: adding, by a |live broadcast nedia code stream sendi ng
server of a Content Delivery Network (CDN), an identifier of a

programto Wg20B: thdedge reeeel 3 eeriblisiié R apaisRin Set@stiag data from
storage identifier of the nedia code stream data packet into the

medi a codimesegima dade 1padkeiughanthedia s¢graastiransmigsionymodelel 1082
broadcast nedi a code stream sendi ng server, the nmedia code stream
dat a packet £203: the @dgiengodedd3 malestdithegorepprondingevedd sgomeat,
the nedia code streamdata as a recording file according tg the

i denti fi elromf t%@%?'&@r'&%‘%rﬂ@% Re @H?h@@dﬁo%@ﬁoi”ﬁ'ﬂgrto the offset gf,the
net wor k- wi _de s%?t%rei na. anq schedul i ng gﬁt hod for 1 PTV according to
claim1, QWESIRINESRLFH I} (f PRIXEMISr di ng node conprises a central

node and regicop l%b[}éé’n%ﬁéoﬁén@@% 1%'2Nécé‘6}ﬂg§f1%g§é19?od?8®ﬁa$%| eﬁrﬁ@id% the

stores a part o e Stream et wor kK-w de

storing %u%%b@ﬂﬂbié&@;er%cf@%é,%pén%-ﬁwe%%éﬁbﬁ@n%%r&é@me%ordi\rxgifi(E:

characterized 1 n that "a schedul'ing nethod anbng the edge node

stores thef i ho@é dndetheBdichdeatie cirfe@pbhditigamedisCdatant therddgeahodand
the recordi ng node conprises the steps of: scheduling and requesti ng,

by the cli@éhbactedirigial thetditsetretiine rnedia stgrearhrdguestedom t he edge
node; and sendi ng, by the edge node, the locally stored nedia code
stream dat a S§fesheedeg nate 303 aieresehri maria datengerd| ramttheaegional
if the edge,node locally stores the nedia code stream data requested
by the cli@dR 10elef3H¥l ; ~ ot herwi se, scheduling and requesting, by the

edge node, t edi,a code. stream.dat a reguest ed the, client i
term nal fro%%ﬂﬁg th?comgﬁf‘?g (Flu%t el® sent 4tg $ﬁ8 ﬁ‘ggéorq?-'%@@ngt E?Mﬁe
and SChed%ﬂ'MdWoﬁE‘ﬁS d for IPTV according to claim3, characterized
inthat the 1dentifier of the programis a program | abel and the

storage identgder thSmdtd 851298 sehf 825 TBaR) 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 siorage 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.
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5. The network-wi de storing and scheduling nethod for |IPTV according
to any one of clains 1 to 4, characterized in that for a nedia code
stream data packet |ost during transm ssion, the recording node fills
full zero data in a corresponding position of the recording file.

6. A network-w de storing and schedliaimg: system for |PTV,
characterized by conprising a recording node and a |ive broadcast
nmedi a code stream sendi ng server, wherein the |live broadcast nedia

code stream sending server is_configured to add an identifier_ of a
program to whi Ahnatwaskivgde otering taélgrrﬁ‘élﬁdéﬂ’ﬁﬁc’ﬁ@fh%f%n'@ﬁeraﬁﬁ Pgotocol

ZéﬁirZg§oéﬂe‘?é'\%i%?fehﬁf%ﬁ?)a%ﬁﬁas"ggééﬁﬁ33@3&5 B TRu R Ep SR sePS ofm
conti pureq.  808DEr PR MR BB BB rERLth SR sefer of 2
accor di n%&ﬁ’[eﬁh%g%i@tﬁrgltl‘lléﬁﬁrk ggD{i\ﬂ?aHri@’&ﬁtﬁf@rb@ a‘“ﬁo@?arhh@ WREh 3 GRdR

stream data pac ongs a e storage iden ler of the nedia

code stremadstréarasdi@tpacket be%ngg%dﬁgtsw@.fabewﬁdﬁtiﬁérwfi the media code
schedul i ng system for I'PTV according to claim®6, characterized in

t hat t he steean diategpadds iroripe insetia aodestream daepamhdt;ramgi onal nodes
of the CDN, the central node and the regional node respectively
conprise a rtreosmithino.shoitedvesypadeastanediarcasigriraasd sebdingrreraanthe
stores a part of the nedia code stream data, 8. The net w%r k-w de
storing dRBdEcRede SR ydata Radket itpTa/ reeesing Mgdes andasiaring, by the
characterjzed,in that a scheduling,rel atiponship ano t.he edge. node
Which st oREeing rpdR: 1 PRl otif Suieans taf B8 BRI i AgRRR S

t erm nal s i [ S\t AL e node is configured
to send tlﬁgqy%@gﬁr;ﬁﬁ%p&%rﬁn@ |ad®gd%81tsa{greé§rsnn@%a requested by the
client terminal to the client termnal 1in the condition that the

edge node locally stores the nmedia code stream data requested by the

client term paThe olchestksile diengdoe sehdeulirgy eetiddier ¢RITY acsoiiMyite
and requests the nedia code stream data requested by the client

term nal d¢laiomlt bleanaetavizdi rig threddiee recording. noleecameprigaska ueniralgtoaie argl
and scheduling system for |IPTV according to claim8, characterized in

t hat the flegiananegdas &6 tharbBNi arsben edgedwdecsfdha 3l sieres coppit 0§ & an
identifier generation nodule, configured to generate the identifier
of the pr'@&g?rﬁ sifeRm age identifier. 10. The networ k-w de
storing and scheduling systemfor |IPTV according to claim?9,
characterized in that the edge node conprises a nedia segnent

transm ssi on MUl Ry SRR L6 ndg Snb QREGUREMERE Piof R8T Hecording 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
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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
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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 madule, configured to locate the media segment.
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