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opti m zed nul ti cast dellvery to a plurality of clients

by using the nerging of a plurallty of channel s

delivering a video stream in a conmunication networKk.
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(video,

constructs a merge tree when the new users arrive, with the nodes of tree
representing channels. A channel is not allocated until it is really
needed by a user. This method overcomes the drawbacks of the static
broadcast by eliminating the waste of idle channel resources. However, as
the merge tree is exclusively determined by the joining time of new users,
it does not directly support VCR-like functions, i.e., random stop, pause,
fast/back forward, etc. The Event-driven, exampled by SRMT (Simple
Reachable Merge Target) and CT (Closest Target), dynamically determines a
set of channels that the client should subscribe to when the client sends
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fast/back forward, etc. The Event-driven, exanpled by
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video program from the point (b) to a point (c¢). After the channel S11
(sub-video stream) is merged into its parent channel S6, if no other
client is using the sub-channel S11 (i.e., the sub-channel of the channel
S11), then the sub-channel S11 will be terminated.

At step 5, after the channel Sil is merged into the channel S6,
while the client B continues to receive, on the channel S6, and stores the
subsequent part of the video program sent from the VOD server 1 from the
point (c), it reads from the point (b) and plays back the video program
stored in its local memory in a FIFO manner, enabling the playback of the

video program on the client B to be continued.
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proporti Qpal,4Q thepunber of affected clients and
the frequency of unexpected channel stopping events.

2. Cients nust be ready to accept incom ng
conrkect i @gerpqrsomlst be ready to accept incoming connections from

unknown regions of the Internet, which increases the
possibility for clients to be affected unexpectedly.

3. The reverse notifications may not be able to pass through the
firewall with certain configurations. For example, if a
client within a firewall tries to watch a video clip stored in
a video server outside the firewall, the server will never be
able to initiate the transmission of a notification to the

client.

The present invention provides a channel merging method for a VOD
System as claimed in claim 1, and a corresponding apparatus and computer

program product as claimed in further claims.



unknown regions of the Internet, which increases the

possibility for clients to be affected unexpectedly.
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through the firewall with cerntain configurations. For

exanple, if a client wthin a firewall tries to watch

a video clip stored in a video server outside the
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Fig. 1 shows a multicast network having a VOD server and a plurality

of clients.

Fig. 2 is a schematic diagram of a video program stream that

performs channel merging.
Fig. 3 is a schematic diagram of a channel merge tree.

Fig. 4 is a timing diagram of request/response occurring between the

VOD server and the client of Fig. 1.

Fig. 5 is a diagram showing the structure of a channel merging

apparatus configured in the VOD server according to the present invention.
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having a VOD server and a plurality of clients. Fig.

2 is a schematic diagram of a video program stream

that perforns channel nerging. Fig. 3 is a schematic
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showi ng the structure of a channel nerging apparatus

configured in the VOD server according to the present
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Fig. 4 is a timing diagram of the regquest/response occurring between

the VOD server 1 and the clients 4 of Fig. 1.

In Fig. 4, each message contains the message type of the action to
be performed, which is specified by a list of parameters. Here are
currently five message types defined: OPEN, PLAY, PAUSE, MERGE and CLOSE.
For each message sent by the client, the sever will send back a RESPONSE

message.

At step (1), by sending an OPEN message to the VOD server 1, the
client 4 creates a session with the VOD server 1, the OPEN message
containing a video ID for uniquely identifying the requested video file

(video program) on the VOD server 1. If the session 1s successfully



Fig. 4 is a timng diagramof the request/response

occurring between the VOD server 1 and the clients 4
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If we model all the above-mentioned requests and notification
messages into various events, then there are four types of event pertinent
to the VOD server 1, i.e., “starting event”, “jumping event”, “stopping
event” and ‘“merging event”. All these events can be operated through the
above-mentioned five types of messages, 1.e., OPEN, PLAY, PAUSE, MERGE and
CLOSE.

When the client 4 sends a request for an object (video program), a
starting event happens, i.e., the client 4 requests to playa video clip at
time “t” (using a PLAY message). A jumping event happens when the client
4 sends a fast-forward or back-forward request for an object. That is,
the client 4 sends a request for playing the video program from time “t+s”
or “t-s”, where “s’ ig an offset time of an object (i.e., other parts of

the requested video program) to be jumped with respect to time “t”. At



server 1 makes a correspondi ng response. if we nodel
all the above-nentioned requests and notification
wore®gaspess i nt o vari ous events then there are POUGB2003/005123
types of event pertinent he VOD server 1, i.e.,
"starting event", "junpi ng event , "stopping event"
and "nerging event". Al these events can be operated
t hrough the above-nentioned five types of nessages,
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chpymelspaifr thecli efuds e WF@I@@%F@‘@( aﬁfcw BELY fiRgssd (using the
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es new chann [ r a
pr‘tsr% i‘nvenfb%rf ng- ?‘rfe%%f grgr%résg Byn gb) r]r%lan gn% 5§gsmerge
poitie channel that plays the vi deo program fromtine

"t" (using the CLOSE nessage, as will be described in

det ai,| oxbffé&'ot\!@ 1m§ﬂ.§rte99pﬁﬂwo§é/ﬁlﬁtlom%@em 1WeerruhBeions such as

cl.ient no | onger. needs _ a
PLEHhi %‘iﬁ’ppt?f’e 9?“ o8 5g1 aﬁ?l sjrg a]?d t{@?egg‘%{kg?h\éentlon
proviGeeSE WesRHgBYT S RINERIIAG"S é\9ent happens when the

client 4 has reached a nerge point where the | ast

changgl @!’Lfl(; Q@r@ét‘u@@tof“'tM@%h\é@ﬁ&hmeﬂgﬁ@V@pparatus 40 according

to Li%gg:%esfeeélgaé—é\ﬁen{: o1, WQHIS bt gdescrlbe\@RgE %%E%c@g& 'tntlgh Fig. 5.

such~as théeca the channel
nerglng met hod described in the portlon of the
backggoundsat tvied shbeingesestrubnuentt oie fhanel therging
apPQA81 N0 2P AMing Wo kRe Fir@serd ksvddi@ofiErged point. In
order to inplenent the operations of VCR-1ike
functions such as playing, stopping, pausing, fast
f or \FBP (THBABRWAICET L1Aoh BPRRTESBAIA0] AVEATEILBR COopFoN itgREdon is
dighardelngide gitrgvop paradus. , 4mpTheesspesi dhieonst sgéeching unit 10

fonreth%%aBé@lesUErﬁirng c%@@gfratvﬂaeé%ragﬁﬁf di-g a bmﬂahlGEty of
clPeI%etﬁent ci I%Vene[lrllgaotglngSa roo% gt?a‘c:h%r h.b%q. ngl)ﬁé Ia@ f@a@tu&get Isgﬂ—charmel

Vi ew _show ng he Structur a
(Sph) tlﬁer?ﬁi?&ﬁﬁ%lto %lrﬁ@u%ﬁarﬁl&sr% SREBEd hy tseltnt?ecreate

acpdi:&"&egttq avestueon.of a client that makes the earliest request, each
of said plurality of sub-channels (S11) being created in response to the
request of a client that makes a request later, the channel selecting unit

10 further seeking a parent channel satisfying with conditional
expressions (1) and (2) to be described later for a sub-channel in the
channel merging process; and a channel control unit 20 for performing
such operations as the creating, merging and closing of channels according
to the request of the client 4 and the selection result of the channel

selecting unit 10.

In addition, the above-mentioned channel merging apparatus 40 can be
connected to the VOD server 1 operatively, instead of being disposed
inside the VOD server 1. Meantime, the channel selecting unit 10 and the

channel control unit 20 can be a single unit, such as a CPU in a computer,



The channel nergi ng apparatus 40 according to the
invention is disposed inside the VOD server 1,
waeommpnsdes: a channel selecting unit 10 for rEPCEGBR009/005123
requests for a certain video programfroma plurality
of clients, and for creating a root channel (-Sl1) and
at | east one sub-channel (S11) in response to the
requests, said root channel (Si) being created
foACeerdt g &0 «etetiidstpiran Gtbeal inhkoM ek pheother storage
megﬁfnl '(ﬁétj,: sﬁgxﬂ‘Heg_B tl’%aE&nquErS@ fo’édﬂ alllé tf)ﬁn@ilons corresponding
t Eann l S bel n Ocrecﬁttge chann F%:%” tg_nt\ﬂ%o
° %heug rﬁ Phat ‘ndkes a Tequest I at
channel selectlng uni t 10 further seeklng a parent
chamel cimahésfoghtgpnish it contlitthenalompeiqesesd sicons iy 22, which
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hOTRICELEE T nat Vab P TerE ey At Jary 4 Rl R e sice
of helienyorlisspveed - i nside the VOD server 1. Meanti me, t he
channel selecting unit 10 and the channel control
uni tr£20, £30.he 0941%82%%1%18&' Pé%a;ne%%ﬁgsaﬁo@ 2P |tftheﬁ the channel is
maé&?&ﬂ?‘?r?& V%? éfggcfﬁrgﬁe "of ocgg-r gﬁm Stor e((nilnavl rEg
meggingt hEFP$ RO rFgEtORPRRY UTTeRRdC SPRART) TPIFFR' %nﬁ{ﬂgéﬁm Played

ont €theetheaielt he functions corresponding to the channel
selecting unit 10 and the channel control unit 20. The

channel, control unit 20 further_c 8 n [

22, Iw,ﬁ:l’b% pr?men]i(: J.ItWhentl léﬁ c?) &”B[aiéecﬁ&g& &qlﬂ 5.0 liﬁ \T:he VOD
segeRsh LCHRATHE AWFPPE &hm%k Sﬂdaraaﬁﬁtelleﬁfefmmﬁﬁb F%a%nel ($11) in
regbdreet td hte conieots funct icentadfh tideochegureln &omt paplurality of
clﬁéﬂtts 89. sh%l@rlnaFf@r g' nsﬂald] Hcgﬂl?:l BHarHe1S{OPPbAhEeBdted according

ens sal G ne n C Spsuc
to %gépg(e)%ets%ungt 915 cal entct ]ﬁqeg g’x% tegrf%gt i@ﬁggvl: su h as

Clb%ﬁtaﬁét GRERTH e % REUARGE T SPlhé-‘heB%?Pts ;Sﬁ’rjdné%? igo 55 and
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Phtal fe server
alg| 9fpfhe rﬁé’ﬂ’ﬁg‘f‘eﬁéwfkﬂdﬁﬁ%ﬁuﬁﬁés SFer Hhass, S%%ﬁ?ﬂgq 6Pe Voo
cosdliggdphng event no | onger receives the program pl ayed
on the channel . .

All the above-mentioned channels transfer multicast streams from the
VOD server 1 based on the request of the client 4, and the multicast
astreams of each channel can be received by all the clients 4. Each client
4 receives at most two channels at the same time, of which one is
initiated for the client 4 itself and another one was initiated for a
previous client for example the first client requesting the object only
receives a video program from a channel sl (as shown in Fig. 3), while the
second client receives the video program from channels s2 and sl
simultaneously, in which sl is selected as the parent channel of s2 (as
shown in Fig. 3). All clients must be capable of storing the received
video program on a local storage (not shown). For each created channel,

the VOD server 1 monitors the variation of the number of the clients 4



In the present invention, the channel selecting unit

10 in the VOD server 1 creates a root channel (Si)
wa@pa4as20beast one sub-channel (S11) in responBET/GB2G0RO05123
" requests for a certain video grogramfrom a plurality

of clients as shown in Fig. 3, said root channel (Si)

bei ng created according to the request of the client

that makes the earliest request (such as client A,
us€af hhefcHahte B thiroiighl khy chEnsalbcolamnelsit( S119E Chadresent
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thé&h rdhet vore seorirt ai dlloges talel ciinnkhettabogte-tive nttizoned control unit

20r@gg§§;e§1tag§vetnlgggr§ satisfying the VOD condition. All
t he above-nenti oned channels transfer mnulticast

n s 4 using

streans fromthe VOD server 1 based on the request of
t he Her¢ errhe chagpel (RetAl tPEasl Isiheadi® 8P @ach detects the
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d for. the.cl.i 4
N e
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10 esturd yhatt @BeilegstiA ofi tieo viideypanyfamohs anchatirehere.
sl (as shown in Fig. 3), while the second client

recej ves the video 0 mfro nnel s_s2. and.

F it cnsgne) oo el e Sl odRELET 30T EIS pRé il diflencion wint
bectrasnthetobelky wash reROVAICPNEFitge BPWINI- clients nust

be capable of storing the received video programon a
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¢ %l?neilh%er his V4582068 %&f*&%ﬁ‘ﬁ T2
chegsiglgCrere g h’%ﬂamél cetrﬁﬁbru ghiehEreREner ‘??&ﬁ??%lasuﬁl foogchannel .
2 bighehel pre@ setrnnel nvenefiord 4f thheparenbethapfel loé a lower level,
an&lineggﬁtxésgsﬂﬂ'égl&t@r DUt 9K Qﬂaf@ﬂ@e{] Rl theS subUhaBBED of the
h;L%Iiu? fcg?ver!LZCLannelnal nt gﬁned nlreg C%a%%g?serthgfrotoqechannel S6 is

usi n e noni IS zero

|

the Pagerefbhaangls oés$1ﬁg YiHe-ecFbnA8| the FHRTFhERRS/ED Sor GB7

chdnigdleses she a::kias&ﬂelarem@uglﬁctthen ctfabime [poeoenrtityl champhels of S5.
20 of present invention. Here, the channel control

uni Ef 81' nfl:grpe Va?qtsfg Vuenrlt dqule e V%B%erggf ql gge:ﬁ:es a new
two channe D(ev eo S I eans elt

chezedul BN RSSHIF PECEI A Sﬂ'éss § "fhreoﬁ?‘ﬁ?étc?]? &Re client 4
(sdamties eorc Hammiek abragph@rméturt@enm chdraepresgjienging unit 10
1mRERGESSy GaBLd RUESpdHahi | crahhes Wl- £dtanne | shahiere ser gad the

pa:lrenxgto channel S6 is found, then the parent channel 6 is returned;

otherwise, a message of “can not find the parent channel” is returned.
The method executing the above-mentioned operations is as follows:
Step 1: by using the following expression (1), find a nearest root

channel such as S1 from the collection of active root channels to which

the channel S11 will possibly merge, that is:

Min(Sll.start_time-Sl.start_time)<object_length/2 (1)



their root channel (the first channel created for the
sane video progranm). It is assuned that the |length of
W b@4wsme programis infinite here. The channeCT/GB2003/005123

mer gi ng met hod according to tﬂ)e present invention wll

be descri bed below with reference to the draw ngs.
Rgferrlng to Fig. 3 again, Fig. 3 is a schematic

di agram of a channel nerge tree. Each node represents
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reSuElRaaSyish fHoorhihe1csll eeitdnakén ast & vewr oottt chamedl s
to which the channel S11 will possi bly merge, that

is: Mn(Sl|.start tine tart tine)<aobj.ec th/2

(1) I\%@*Q@éﬁ?%fﬁo@"ﬁcﬁ%ﬁﬁgo%/ 665}1" g J“ Igeé:lﬁ%gln
abgwe-oknt irngf SRS et thweglodspaweefiﬁﬂa thedioddpeidggstep 2.

m ni mal val ue anong the difference val ues between the

st ars';:eﬁlzme ;ug L. §51§%Et§dmﬁgi t@lte %J&e?ﬂ%ﬁ@ﬁénr@lé &@he root

th tart .
oAl WL L L L o860 gl babele incce

the bjubc Fhdraedt $5 Fhperiidéases Par ¢ Fhagpet o%SaFOP%r‘F&Fﬂnel 51, and
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chgr?lgeail co].elne%g:lorg anclt are posterity channels of the root channel Sl1:

min (S11.start_time-S6.start_time)<S6.start_time-S5. start_time (2)

The above expression means that a parent channel S6 to which the
channel S11 will merge is found for the channel S11, and this parent
channel S6 should satisfy the following condition: the minimal value
among the difference values between the start time of the channel S11 and
the start time of the candidate parent channel S6 is less than the
difference value between the start time of the parent channel $6 and the

start time of the parent channel S5 of the parent channel S6.



time) of the played video program in this case, the

root channel S1 is considered to be reachable by its
waa4okamhel Sil and can act as the root chanPel/G81006/005123

the channel Sil; otherwise, oy, if the difference value

between the start tines is larger than the 1/2 total

length (total tine) of the played video program this

root channel is considered to be wunreachable, and
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niBantkpe it can be known that the channel S11 is also

a posterity channel of the channel S5, the rest being

deduced by anal ogy. By using the follow ng expression
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of the channel S11. Cbviously, if only the above

Con(%jigrjsig’),n thé o%:%grgéjfoingdof itthei\ﬁ)Degéf‘Ue%dl and if:s units therein in

response to a starting event will be described.

As shown in Fig. 6, when the client 4 initiates a starting event at

time “t” (i.e., the client selects to play a video clip):

At step 100, the channel selecting unit 10 creates a new channel S11
to play back the video program, and sets in the channel 811 start_time=t,
object_offset=0 (an object offset time indicating the offset time when the
channel starts, i.e., the offset of the start time of the channel with
respect to the channel starting at time “t”), and ref_num=1l (reference

value indicating the number of the clients), where start_time=t indicates



that the parent channel S6 will not nerge into the
parent channel S5 of the parent channel S6 before the
W@ b@nnsdooS11 nerges into its parent channel S6PCTIO&R003H05123
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s:.m411|t£ylédu§t_t s a starting event at time "t" (i.e., the
client selects to play a video clip): At step 100, the

channel selecting unit 10 creates a new channel S11 .
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t he parent channel of the channel S11 is sought by the

At step 200, the channel selecting unit 10 creates a new channel S11
to play back the video program starting from time “t-s”, and sets in the
channel S11 start_time=t-s, object_offset=s, and ref_num=l, where
start_time=t-s indicates the channel starts from time “t-g7,
object_offset=s indicates the offset time of the start time of the channel
with respect to the channel starting ffom time “t” is “s”, and ref num=1

indicates only one client is using the channel.

At step 202, if the channel starting at time "t" is S4, then the
value of the count parameter of the channel S4 is decreased, i.e., because
the channel S4 previously used by the client 4 has been caused to perform
a stopping operation, the number of the clients using the channel S4 is

currently decreased by 1. At this time, if the count parameter of the



channel selecting unit 10. At step 103, it is
determ ned whether or not there exists the parent
web@nnsdoos At step 104, if no parent channel i sP¢DGBRG03/005123
then the channel control unit, 20 takes the channel
S11 as a new root channel (i.¢€., sets root-flag=1 (a
root mark indicating whether the channel is a root
channel)), and this channel Sl11 is the only channel
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"t -8t ,stepdeEet st iik Geermthah mabtisl] tisdar txtdurete parent
aq@%gpt_offset =s, and ref _numel, where start tine=t-s
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obj ect _offset=s indicates the offset time of the start
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I f the channel starting at tine "t" is $4,
Sh‘flﬂgn‘”?tﬁ val ue of the count parameter of the channel
S4 is decreased, i.e., because the channel $4
pr egtiatshiye Usedsty the dfi ent pdrdreas cheerlciusediquyd, then the
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tine%ts Yhis time, if the count paraneter of the WD
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count paraneter of the channel S4 is not
Next, the operations of the VOD server 1 and its units therein in

response to a merging event will be described.

As shown in Fig. 8, when the client 4 initiates a merging event
(i.e., the merging of the sub-channel S11 into the parent channel S6

occurs) :

At step 300, the channel control unit 20 decreases the value of the
count parameter of the sub-channel S1l. That is, since the channel S11
used by the client 4 has merged into its parent channel S6, the number of
the clients using the channel S11 is currently decreased by 1. At this
time, if the count parameter of the channel Sl1 is zero, indicating that
no client is using the channel S11 currently, then the VOD server 1 closes
the channel S1l1; in contrast, if at this time the count parameter of the

channel S11 is not zero, indicating that some clients are still using the



zero, indicating that there are still some clients 4

usi ng the channel S4, then the channel S4 can not be
wW@b@sesk00s0 as to be used continuously by ot hB€T/GB2003/005123

clients using the channel S4 (such as S8 and S9). But

the client 4 having invoked the j unpi ng event no

| onger uses the channel S4. Instead, it turns to the

channel S11 to watch the video program At step 203,
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when t he client 4 initiates a nerging event (i.
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ccurs At ste he channel control
Ch‘Hﬁ’ie@ 20 decreases the value of the count paraneter of.
t he sub-channel 511. That is, since the channel Sl11
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zero, indicating that no client is using the channel
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Next, the operations of the VOD server 1 and its units therein in

response to a stopping event will be described.

As shown in Fig. 9, when the client 4 initiates a stopping event
(i.e., the client 4 performs a stopping operation of VCR-like functions),

or an object (video program) reaches an ending point (i.e., termination):

Assuming that a client is using the channel S11 to watch a video
program, then at step 400, it is determined whether or not ‘the video
program reaches an ending point, i.e. whether the video program has

terminated.

If the object (video program) reaches an ending point, then the
channel control unit 20, at step 402, closes the channel S11 being used by

the client 4, and directly releases all the resources of the channel.



the nerging event no | onger uses the channel Sil, and

junps to the channel S6 to watch the video program
wab@4osdose of the count paranmeter of the chanPel/GBR0103/005123

is the nunber of clients using the channel 511. For

exanple, if the count parane ?ris 1 (i.e.,

ref_nunmel), it is indicated that one <client 4 is

usi ng the channel 511. If the count paraneter is 5

(1. ef, thefvindemabgrdnt db@s inBdi eaicadctdhahdfrigvport, efiten 4t step

4 02 r etheS E:}Qaglnem eco%ﬁggp gﬂfd ﬁg fde%@?ﬁ?edc Q@tﬂz%e | §ecpc%|a£]&s the value

anne hannel £ th
Ofselze rﬁﬁ%reﬁ&FeYﬁluéh%fnﬁEF fihan?ﬁle Sthanriél t%% reée%%ﬁﬁh‘falﬂfﬁ? of the
chiiyeel Shanisekessl ghen e Lrhapnd) S1AL istcépsBDandglli she resources
ofd@lﬁe_ercmaﬂ%i %@tﬂéﬁéa&ﬁ NQdndt herenexdsd, Sit hhepasfitbnce value of

the c narlllglﬁl Sﬁétl ?—Bt39 Ak‘o, | ghéﬂo Qrc% n&h?molotfmltthQO does not

anne 'S taﬁen S
clasm‘wer Jerehaftel sq .th@t otgaw U ® FPAGER) T & § 51
cophioeb1366 apd tthigecbieng whianaelnvoked thie' obBig gvent” no longer
usshowdonatneh. 1@ herwi se, at step 305, if the parent
channel S5 of the channel S6 is found, the client 4
must watch the channel S6 and its newy determ ned
parent channel S5 sinultaneously. At step 306, the
above operation information is sent to the client 4.
to respond to the merging request initiated by the
client 4. Next, the operations of the VOD server 1 and
its units therein in response to a stopping event
w Il be described. As shown in Fig. 9, when the client
4 initiates a stopping event (i.e., the client 4
perfornms a stopping operation of VCR-like functions),
or an object (video program reaches an endi ng point
(i.e., termnation): Assumng that a client is using
the channel S11 to watch a video program then at
step 400, it is determ ned whether or not the video
program reaches an ending point, i.e. whether the
video programhas termnated. |If the object (video
program reaches an ending point, then the channe
control unit 20, at step 402, closes the channel S11
being used by the client 4, and directly rel eases all
the resources of the channel. WO 2004/ 052008
PCT/ GB2003/ 005123 15 If the video program does not
reach the ending point, then at step 404, the channe
control unit 20, as described above, decreases the
val ue



of the reference value of the channel 511. If the
reference value of the channel Sl11 is zero, then the
w@ baansdoo$s1l i s cl osed and all the resources BPET/GB2003/005123
channel are released; and in CJI%ntrast, if the
ref erence val ue of the channel” S11 is not zero, then
t he channel control unit 20 does not <close the
channel S11, so that other clients can use the channel
S11 continuously, and the odmagmg havi ng i nvoked the
"stopping event” no | onger wuses the channel 511. WO
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nmer gi ng nmet hod according to claim11, wherein, said

root channel and said sub-channels forma tree _ _

st r udt ur eThey chamelchensiad weeked mycretirgdtacdstdilngierein said
radlcatianhel W editl satll ofSE@p ch@)ndlaclildesatdh essadi-ishaepsin
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c'd&8Feasi ng the val ue of said count paraneter in
response to
3. The channel merging method according to claim 1, wherein said

root channel and said sub-channels form a tree structure.

4. The channel merging method according to c¢laim 1, wherein said

step (2) includes the sub-steps of:

(2-1) indicating the number of clients that are using each channel

as a count parameter;

(2-2) decreasing the value of said count parameter in response to
occurrence of an event of merging, jumping or stopping of said

each channel and sub—channels. thereof;

(2-3) closing said channel on the server side if the value of said

count parameter becomes zero.

5. The channel merging method according to claim 4, wherein said

channel is maintained on the server side if the value of sald count



occurrence of an event of nerging, junping or stopping

of said each channel and sub-channels thereof; (2-3)
web@giopyosai d channel on the server side if theCaBa@®3/005123

of said count paraneter beco zero. 5. The channe

mer gi ng met hod according to cl'aim4, wherein said

channel is maintained on the server side if the val ue

of said count WO 2004/ 052008 PCT/ GB2003/ 005123 17
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#%ﬁlee the progranms being played on said channel. 6.

& Channel nmer gi ng met hod according to claim1,
wherein said step (1) includes. the sub-steps of:
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stdf Q1Whifehudes $HO-LBaLNRL §511) is possibly merged,
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0 posterity chann
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trlt nél g? ng%er.ﬂé#yenges ST:‘_%Y gf—tsang oogI ghat %%lt{é? SEor a parent
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sai d par esticcharemel cf86p]l shtiFheinohaimnebondisrign nef
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7. The channel merging method according to claim 6, wherein if
said root channel (S1) is not found in step (1-1), sald sub-channel (S11)
is taken as a new root channel, its root channel parameter is set to be 1
and said sub-channel (S1l1) is the only channel being watched by said

client.

8. The channel merging method according to claim 6, wherein if
said parent channel is found in step (1-2), said client watches the video

program both on said sub-channel (S11l) and said parent channel.

9. .The channel merging method according to claim 6, wherein if
said parent channel is not found in step (1-2), the found root channel is
taken as the parent channel of said sub-channel (S11), and said client
watches the video program both on said sub-channel (S11) and saild root

channel.



8. The channel nmerging nethod according to claim6®,
wherein if said parent channel is found in step

W@ 2002)p52088i d client watches the video progranP@DGB2@3/005123
sai d sub-channel (Sil) and saig parent channel. 9. The
channel nerging nethod according to claim®6, wherein
if said parent channel is not found in step (1-2),
the found root channel is taken as the parent channel
of sEi.d st ehanirel mdrFlldy ,me@REd S@cordihgerd clwah Chesherein if
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starting request, a start tine paranmeter is set to be
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andf 415 elbjbd TR FOfetS BhthrjciBPi 3] skS D, b& StArthe bl channel (S11),
anfad %Eﬁ{nd %p%tlgﬁ) %epérfo%ﬂgd R Qtpé %ﬁgnﬁglf §§twh1ch said video

er. 1s_set sub- cha
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on which said video programis played at tine t and
has 1zeen Theceharmdl hyerbhty eekrsl acd@ditbecchamaels, wherein if

sa@r&orgglﬂﬂekbggattﬁgﬁolrsgHﬁgeﬂofgﬁé @nﬁh@ O%@é[l%.l OldJO p§%§x@m said
st SRPERY TR Rt G e B P03 i S channel

areheelegsedir ces of said sub-channel are rel eased. 13.
The channel nergi ng nmethod according to claim®,

Wherl%' n V’ﬁl%nchéﬁggmgﬁﬁgs %@tﬁcﬁ@%ﬁ@é&iﬁ%& t%abgalm 6, where:l_n when

oA PRRER £ 6 LSS S b il oGP e sters

(1rhe aﬂéalc%r(ﬂ ehamaerenrshtehéosedendard sg@rb:béﬁla%éﬁél) @ﬁdthe
patles vahneel0bs tdhe saitharpanbBr@ienef, sa&d dheuklakanhehe count
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apparatus which carries out the nethod. o any
preceding claim 15. A conputer pr o%uam product stored
on é4eonﬂ\JF€?nnreéamlég PPRFAGE Wi uATFTHGE , OWth&Re mMgihod- of
anghpr@cedqmutesirnsystem instructing the conputer system
to carry out the nethod of any of clainms 1-13.
15. A computer program product stored on a computer readable
storage medium, for, when run on a computer system, instructing the

computer system to carry out the method of any of claims 1-13.



