WD 03/043320 _ PCT/ GB02/ 05109 1 | MPROVEMENTS | N RECEI VERS FOR TELEVI SI ON
SIGNALS This invention relates to nethods and apparatus for recording

tel evi si owo ogioggsaé s f or subsequent playback and, nore spee@ciiiGmbklogio9t o
inprovenents in the 5 storage of data representing television signals and
such like and inprovenents in the control of recording and playback. In
recent years there has been a nove towards broadcasting tel evision signals
in digital formMMBRICVENMENTSASI RECEIVERS FGR TE( EVISIRNSIGNAS.S set top
boxes', but generally referred to herein as "receivers') have been

devel oped to take advantage of 10 the digital format to allow the viewer,
anong ot her things, to record one television programe while watching

anot her. An exgipl ¢, 0busHeh.a tSV@ s | GREHRE Gof RooRilhe |BESLIRLT Ona

pat ent appllcatlon pu I's |n@s 0 Whi ch are
|ncorporatedﬁf 2%@ docune rgjference T e recelver descrlbeq§|n t hat

| nt er nat i SIEAFS SOV B Yti’aﬁ g, Jppten SREFIHGUY 1 B0 (BREQVERCRS gifaf
representing teIeV|S|on programes and tel evision programme schedul e data
and ha8 a stosgsrefetatzispinseniingdelavisioarsignglssind sueh like et HRPIGVeBRRIS Wibthe
tel evi sion programres. The receiver constantly receives updated programre
schedul e dattzoliaf recordieg hmhpleybapk.ogr amme schedul e data channel and is
arranged to output the programre schedul e data for display on a television

screen. A user IgadtetiSgear?Belelifs Besih ayRd pivagis divRIcating delbdsidatseznal sel ect
programes for recordal. The receiver is also arranged to receive

addi ti onal, %n 1% seaiad | Eeeiverl/RENRIELO f‘cﬂé«ﬁ ‘th‘\gﬁ hsi Qe ?cﬁh phRGE! ¥

teIeV|S|on C which information is used control “the hard dISk to
record user- se ect Vi Si The hard di sk

i's oper ablggmfr cfglgdp{solehrfcg 1?%%3(%{1?&%’5 n Vi ne?%ﬁ?ogfgmﬁiglagvmg prt?)gr anmes
received in &Effe%ent ch ?nels Also the rece ver (ﬁgrable to replay a

suRSTEUTER e FoRppEtogiow the viewer, 'among other things, to rec one television

programme while watching another. An example of such a receiver is described in
our International patent application published as WO-A-01/11865, the teachings of
which are incorporated in this document by reference.

The receiver described in that International patent application is arranged to

15 receive signals representing television programmes and television programme
schedule data and has a recorder comprising a “hard disk” for recording received
television programmes. The receiver constantly receives updated programme
schedule data in a dedicated programme schedule data channel and is arranged to
output the programme schedule data for display on a television screen. A user can use

20  the displayed programme schedule data to select programmes for recordal.

The receiver is also arranged to receive additional programme schedule
information included in each received television channel, which information is used to
control the hard disk to record user-selected pre-programmed television programmes.
The hard disk is operable to record simultaneously two different television

25  programmes received in different channels. Also, the receiver is operable to replay a

SUBSTITUTE SHEET (RULE 26)



WO 03/ 043320 PCT/ GB02/05109 2 currently broadcast programre offset in
time. The time offset can be overcone by playing back the part of the
progr ammewpngiodis2a he time of fset at an increased franme ra&C&/GHoanster nore,
the receiver is arranged to receive transition signals indicating
transitions between parts of programres. Transitions m ght be between
different 5 itens in a nagazine format programme, for exanple a sports

magazi ne RLAGLRAMBRalast BRbbkfnit GEQePhOGhaME: iAREofFRE efiiBE overcomerabl e to
use these transition signals, for exanple, to skip between parts of

recorded programes,r . i ,eGel i ude a
facility fpéaﬂ%fi%?dﬁhﬁg’%a@éﬁ@%%%%&@ﬁi“@%d%hgi tgh%é’lﬁgég{%t BRASEES oy 1O
"instant" pl aﬁback of a Qorti.on of the cBrto r anme vvhi.tl.e iit ni% 8 iic(letk 10

bei ng br 0d88aSErtheIRYG e JEERIEI AR FTERDEE i%ge“rﬁ“&fra%séé‘?lhs%% natcald y when
the viewer first switches to a channel and nmight contjnue unti] _such timnme
as the vi dvassitionsbeiotees HartorAftIieSamamRasel LEnsitions mighi by PEER HHFSRY space
is full up. Recording can be automatic as it can be done w thout any

i Nt er vént iimmshiy atrhagazineiermat iprogramine pfoa phaoile resportslinagazmg/prograimigpt efhrent ed
by recording a programme as 15 data in a so-called cyclic file, such as

descri bed hikiERidtd $e6bmmd. Chelrecorfidr ie opsrablganenalieye aamhitian Sighads, gor fi xed
size, e.g. a certain nunber of bytes such as 2 gigabytes. Data may be

recor ded i .oy B ip bhlveeBardoflSed RER B bolkiV@ brhend rd uisk. of data.

At that poi cording continues fromthe beginning of the file,

writing over t dat a . previ,Qus k |4 4B & it fNgigyclic

file always co UPREE Versﬁ%%lﬁajer%%aecﬁlﬁ %é‘g%gf’fed\%‘e%ggf)% I one-(g?Ha 1E)rsogrn('g?/m’re as

far as the size of the cyclic file allows,. Thcte size of a %)eﬁcll iif'fi llﬁ used
‘ KRR

by a receiVigVed £ epahle almsipng plabagk of dppriiph Of ifhe RLogranyp nith of
programlikely to be useful to a viewer whilst bearing cost c%nsi derations
in nind Asingboragdcasss t wstanl playback escardings might begin pupmalcallyl whemdby i sk
menori es have increased, the amount of time that can be recorded in cyclic
files 25 heiswenfirseawitchesAb apehesesitandanight tomsinue [vatitraycht §ipe @althsy viseeexpect ed
to store received
switches from the channel or until an allotted memory space is full up. Recording can
be automatic as it can be done without any intervention by the viewer.
Instant playback recording may be implemented by recording a programme as
15 data in a so-called cyclic file, such as described in EP1185095. A cyclic file is
generally a data file of fixed size, e.g. a certain number of bytes such as 2 gigabytes.
Data may be recorded in a cyclic file as it is received until the file is full of data. At
that point the recording continues from the beginning of the file, writing over the data
previously recorded in the file. Thus, the cyclic file always contains the most recent
20  viewed portion of a programme as far as the size of the cyclic file allows.
The size of a cyclic file used by a receiver is typically selected such that it can
store a length of program likely to be useful to a viewer whilst bearing cost
considerations in mind. As memory costs have fallen and sizes of, for example, hard

disk memories have increased, the amount of time that can be recorded in cyclic files

25  has increased. At present, a cyclic file may typically be expected to store received
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SUBSTI TUTE SHEET (RULE 26) WD 03/043320 PCT/ GB02/05109 3 video data of
approximately 30 mnutes to one hour in length, thus giving the viewer the
opti on ofwpnsiadseo pl ayback of any portion of a programme PCIrGRIR/OSW®IONE
hour previously. Conpression techniques are used to conpress digital
television data before it 5 is transmtted. A frane of video show ng, say,
a crowd scene is generally nuch nore conplex than a franme of video

showi NG, S3¥eo AtCOMAPPRS:@Iately B0 hiifits Bford HohRkdlenBRC Ko Qividg drRdvidwers Wi | |
be nore difficult to conpress w thout introducing unwanted artefacts.
Simlarly,;,Vi j j | gnj rﬁaﬁg Inge as

vi deo of ftlaltés/to &ﬁ)glv{)ﬂglsgg%ﬁgg,ﬁé%gb%g e arflﬁﬁ;%g%ﬁgoggnpl e? Oﬁlgﬁﬁgﬁgﬁchangi ng
video. 10 Less conpression can therefore be applied to sone video, such as
the crowd BE8MEY- than to other video, such as the conmentator, in order to
mai ntain the sane | evel of  perceived quality. To try to maintai.n the sanme
| evel of per ceiGABIPTEHAN Ghnigygs ae useqddo cg Sﬁidﬂﬁtaié%ﬁ‘f@é’g RPrado dat a
as nuch as possible, the rate at which video data is transmtted can

t her ef 6r e iberansanifted! Adpemaipigidomskayringney, afpwdiseenerid EPncadi\VARFIBPE 15 Bi t
Rate (VBR) encoding. For exanple, during transm ssion of the crowd scene a
dat a rat e @mplexme@abi fanpeof sizonshoming, Bey,us edmmdntdter durfiony of reaplsini ssi on
of the comentator, only 3 negabits per second may be used. It is

t her ef or e MRk BRI @ud Fill KO aWré BirAENAD COmpRNS Mittbudinslsds@Racenwintdd be
required to s%ore data for 30 mnutes (say) of a progranme when VBR

encodi ng is _Used. : t i doSife O Gast&! SudhOagrary the
bandwi dt h &f aé%at gg%%w’a\ngﬁ{%&dl#%sﬁg%r to é‘%‘%{)ﬁ%’%g?e deman‘(ljs z(l)n their
net wor ks. FQqr le,. a particular. . uplink to a.satel|] . ellite
net wor k na 8T’Pa et%gg) PYRY ST BERCTALY gj.ore %Dé?@eﬁs g Sef%‘?/erz (glaa%mgﬁ%gabi ts
per second available to transmt_data to a given satellite. This bandw dth
may beldi vi-ese OBBRFaREER Cith SheseQFm BE aPRlicddasauiE Kifey: sHeh as the crowd scene,

e

than to other video, such as the commentator, in order to maintain the same level of
perceived quality. To try to maintain the same level of perceived quality, but at the
same time compress the video data as much as possible, the rate at which video data is
transmitted can therefore be varied depending on content. This is known as Variable

15  Bit Rate (VBR) encoding. For example, during transmission of the crowd scene a
data rate of 6 megabits per second may be used, while durin'g; transmission of the
commentator, only 3 megabits per second may be used. It is therefore not possible to
know in advance how much disk space will be required to store data for 30 minutes
(say) of a programme when VBR encoding is used.

20 Furthermore, it is common for broadcasters to vary the bandwidth allocated to
a channel in order to accommodate demands on their networks. For example, a
particular uplink to a satellite of a satellite network may have a fixed bandwidth, i.e.
data rate, of (say) 20 megabits per second available to transmit data to a given
satellite. This bandwidth may be divided between the channels broadcast via the

25  satellite, generally such that the full available bandwidth is exploited, i.e. such that
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25 satellite, generally such that the full avail able bandwi dth is
exploited, i.e. such that SUBSTI TUTE SHEET (RULE 26) WD 03/043320

PCT/ GB02/Wb13043320 t here is little or no spare bandw dth. FomsBIR/05t0he
bandwi dth required by each channel mgy vary fromtime to tine.

Furt hernore, the nunber of channels to be transmtted on the uplink may
change fromtine to tinme, e.g. during the course of a day. The bandw dth
al | ocat editee B8 l¢thiandreho apatehiemdeidthe Haweveratte bindsiiibhrepaired buleach 5
programmes are received at a receiver may therefore vary. Again, it is

t her ef or ecyahdl ma WhiyCHbin lifetRt @AHAT Mrthbfin@ey BRCRmBbAREISIaEne tabeycl i ¢
file that wll be required to store 30 mnutes (say) of a given progranme.

To ensure f: V. 3 i S Y/ nt on
the” i i U7 e PR Ray Bl 1B Bincl (G £ piRbe Bhurtsbl 2
necessary to cover .th 0O worst case, e.g. t e the file |lar enough
to store S¥- \L/haé@w(@&ﬁﬂlo‘i?fec{/ﬁo Cg“a?ﬂﬁl angd ﬁ‘érhcg %“%T?gta i tahwllhﬁg pﬁ%\fgg’f
conpression, i.e. at the highest data rate, This is wasteful _ of disk
space. 5 Hapiogimmpesosel Fecat e d b Ao espives may feergiosat @yt HpHdithisdbarefhs, Yery
requirement for the cyclic file also limts the user's choice. It may al so
be unpr edifft@ittbelctepming, isaivanes therzeudercyiclic fitg theewilbbhreghieedierstarhe cyclic
file contains 15 30 minutes (say) of a programre, nore or |ess. According

to the preseafutéssay)iafargivémg@ograinend her ef ore provi ded a nethod of storing
data conprising: receiving data at a variable data rate that represents an

i nformation st{gkustRat HesdrNBwHAlRs af ®a81 B RiiAGted (AyPYPESHaH oluhat | on of
the information streamrepresent'ed by the stored data should the

| nf or et gy SLERABRD30 SEHAINGERGAR dshERYS ha A AELEH Blolbee! des!

stored data when _ erm ned uration aches a given ‘period such that
D, 09t DB LPRAHoRS, BB S5 e SR RD R . i 1 1o
transmitted with the lowest compression, i.e. at the highest data rate. This is wasteful
of disk space. Having to dedicate memory for the greatest possible memory
requirement for the cyclic file also limits the user’s choice. It may also be ,
unpredictable for a user, as the user is not certain whether the cyclic file contains
15 30 minutes (say) of a programme, more or less.
According to the present invention, there is therefore provided a method of
storing data comprising: receiving data at a variable data rate that represents an
information stream; storing the data; determining the expected duration of the
information stream represented by the stored data should the information stream be
20 reproduced as intended; and deleting the oldest stored data when the determined
duration reaches a given period such that the determined duration does not exceed the
given period.
Also according to the present invention there is provided an apparatus for
storing data comprising: a receiver for receiving data at a variable data rate that

25 represents an information stream; a storage device for storing the data; and a
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storing data conprising: a receiver for receiving data at a variabl e data
rate that 25 represents an information strean a storage device for
storing tWweoodatms20 and a SUBSTI TUTE SHEET (RULE 26) WO 03/P043380/05109

PCT/ GB02/ 05109 5 processor for determgning the expected duration of the
information streamrepresented by the stored data should the information
stream be reproduced as intended; wherein the storage device deletes the
ol dest st gieeksdatR d%%ﬁiﬂiﬂgg«*ttﬁ%&?édﬂémﬁaw &tth® mfbfmatPhedtan régiesentedgi ven
peri od such the determ ned duration does not exceed the given 5 period.

Thus, t hebﬂﬁfehug&gafdaﬁ Qi faths ﬁﬁtiﬁfoirlﬁatgﬁt ﬁfe@]-rﬂ?éjfeg)’oéuﬁé‘d dyiRdided Whertine

informati o ata represents, e. y the ngth of stored video or

stored television ,signals en v d as.norpal .., Th t vant age of
bei ng abl &1 %Offﬁsxﬂea@%agelﬁtﬁ%ﬁ 91d8§\33€o¢§rdaaa FEFRRE irygﬁer@?%%acfh?at@aﬁ has a
maxi mum capacity defined by the 10 duration of the informati,on it is

i nt ended gwaEsiba] ﬁﬂl‘@ﬁd?er‘é’dtsél%ﬁesqleé?%il%&hgﬁﬂ%“ gpes %%foé%Fdrﬁ‘qﬁ&‘@, rat her
than the anount of data that can be stored in the buffer, e.g. 2

gi gabybesperidd.s is far nore predictable for a user as the user can be nore
certain of the length of the stored information stream Provided enough
data has been rmesi wed anmodt sifostedd t dnta eacdetdrengl \ben thpedinaton tdfethst or age
device, nenory or buffer will always 15 store data representing

subst ant i alhymhdis @k \ieh ﬂé?feisé}gs,(éfg. bhehd RhSIGHskdBd §1de6 dMstolddeteierfstonmat i on
streamis typically a continuous signal intended to be reproduced at a

known or predictabl 918%8 s doPhale ¥ PP hss tﬁehgdvkﬂtfagé TRLERAR abld RAFFLVRY 2 PE @

. }%n )
vi deo steam of an audi o stream such as a televlsion or radio S|gnal. I n

particular _it may_be a satellite,tel eyision broadc NSl 0, 4 f anpl e,
the Di gi té’PﬁJ?ﬁ’a"e% by BIEEHTOL FREY ﬁ‘ﬁt éﬁ%taungguﬁgrct%ggcﬁo%%d(l%{lgﬁ\(/PEG 2)
standard. Television K signals _are nornally reproduced at a known nupber of
f r amesOperdugasionref. the Anfopaption: ifinmtendgd @ SPHRINR LI EIEVISION RIAS AT € or e be
intended to be reproduced at a )

say 30 minutes, rather than the amount of data that can be stored in the buffer, e.g. 2

gigabytes. This is far more predictable for a user as the user can be more certain of

the length of the stored information stream. Provided enough data has been received

and stored to reach the given period, the storage device, memory or buffer will always
15  store data‘répresenting substantially the given period of the information stream.

The information stream is typically a continuous signal intended to be
reproduced at a known or predictable rate. For example, the information stream may
be a video steam or an audio stream, such as a television or radio signal. In particular
it may be a satellite television broadcast using, for example, the Digital Video

20 Broadcast/Moving Picture Experts Group 2 (DVB/MPEG 2) standard. Television
signals are normally reproduced at a known number of frames per sgcond. In
particuiar, the information stream may therefore be intended to be reproduced at a
substantially constant rate, e.g. a constant frame rate.

The expected duration of the stream of information represented by the data can

25 be determined in a variety of ways. For example, the data may contain headers or .
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substantially constant rate, e.g. a constant franme rate. The expected
duration of the stream of information represented by the data can 25 be
det er m newoio/oas3e@ri ety of ways. For exanple, the data mapCraRroionoheader s
or SUBSTI TUTE SHEET (RULE 26) WO 03/Q43320 PCT/ GB02/05109 6 narkers
providing timng information for reproduction of the information that can
be read to determ ne the expected duration. The so-called "I-franmes" of

the MPEG n%&l@éﬂéjg{diidmgtiﬁﬁn [r@6keEen &bt KPRAGCHidH 6 thalifoahationhRiteharbe provi de
such markers. ternatively, know edge of the anmount of data received,

along W t Belgl (oSaGATMAE I Wpe dcPlitatfie! THBRRLOREN A TraniRY oAt MEPEGO

det erm ne expecte uration: wever, it 1s particularly preferred that

t he expected,dyration of .th ream.of information repres t he data
is deter rriSWBgiargsm?%ge Ipé?fﬂicﬁg(?? tkf‘?n‘@n b@?liv %fﬁl??‘ﬁbe%o Ki %rﬁgltdges‘%gﬁs?n %flg Sdata was
received. This exploits the know edge that far certain signals, such as
DVB/ MPEG Alisersbiyels kaowladgeot Bp preumtaf 9914 19y s g Wish b QrOETSSPBd in a
10 particular time period is transmtted over a time period of the

subst afAt i ait wheamrappropstage.nmaabe headgh detesmineoixpectod dgeatiani Alaweypedt isve
periods may vary, e.g. according to the anmount of conpression applied). In
ot her wor gastichilrlyc prefatad shayneies expebted dditrationr exfeiheedtréam aofo irdosmatond
interval relates to information to be reproduced in a one second interval

so that | Qggidaeis tHenutd is tak@sinddad BecleNghidFerhd Pedod Asng Mri@xprct ed 15
duration of the information streamwhen it s reproduced as intended. The

pref err ed o it 006 wa$ BBkl C thil deflofl HRIGIWALILHA BACANEME MR | !
g to inplenent

requires mninum processin . e given period 1s typically a

defaul t pegd r, exanpl e stored in soft e used to ig nt the
met hod or %;%%Baéﬁg %F%%@Sz?’, datp fegreﬁ%ﬁ]élfgi \é\%ﬁmartbolp go ubseer({;%f%a?’gg ™3 able to
vary the given period. Thiis may all ow a user ta ¢hoose hgw neagorc% resour ces
are allOocdagisulariing pered deidrapfgiied et arigpe PEBRPIQIsEe mugstantiady Kmgs 4

length (although the amount of data in respective periods may vary, e.g. according to

the amount of compression applied). In other words, for certain signals, the data

received in a one second interval relates to information to be reproduced in a one

second interval so that logging the time it takes to receive the data logs the expected

15  duration of the information stream when it is reproduced as intended. The preferred

method is particularly straightforward and convenient as it requires minimum
processing to implement.

The given period is typically a default period, for example stored in software

used to implement the method or apparatus. However, it is beneficial for a user to be

20 able to vary the given period. This may allow a user to choose how memory

resources are allocated. The apparatus might therefore comprise means, such as a

controller, by which the user may vary the given period. Typically, the given period

might have a default of 30 minutes and be varied by the user to one of 0 minutes (i.e.

turned off), 5 minutes, 15 minutes, 30 minutes or 1 hour, or any other convenient

25  period subject to the maximum memory space available.
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controller, by which the user may vary the given period. Typically, the
given period mght have a default of 30 m nutes and be varied by the user
to one ofwO ogiomisees (i.e. turned off), 5 mnutes, 15 m n®CEFLGBIZO5WP nut es
or 1 hour, or any other convenient 2% period subject to the nmaxi num nenory
space avail abl e. SUBSTI TUTE SHEET (RULE 26) WD 03/043320 PCT/ (B02/ 05109 7
The storage device may be any of a variety of suitable nmenory units, such
as conputer R\ {Bapddsvide aesshd\iaiyostyy) varlelr BWui@blnachoii wits; susk-ayV i t abl e)
drive, DVD-RW (Digital Video/Versatile Disc Re-Witable) drive or Flash
menory. & RAM (RandBAT WcEdsk AitoR eEBIRWA ddddact DS REAURtERYI CE IS @

hard di sk drive, such 5 as a conventi onal conputer hard di sk. Hard di sks
have | argg._.ca It e . agh.. d d Lhe . They
are thor cRBre Ry @Rl AR BIE KA O A b BRS, TS
st or ed, jch has .a relatively hi data rate, Typically,.the received data
i s theref é"eéf?ro’rtéﬂp?rﬁc‘gla‘?l}’ Ipég%Fﬂe‘gnﬁéFaPGrsfﬂrag%d%’f%e‘F a%%gf}ks?(%f’ﬁ%’ YEdr age
device stores the data as a file in a nmenory. The remainder of the 10
nenor y5 mags beonrsaidons) compeier hyglditkat Hed ligs %@be karger eapa¢ifie AredigbeEst arg
facilitate this, the size of the file may be dynam cally adapted to equal

t he anmpunthawaf fagtreadeghddati®. rateWhiThey atehikerdioreasuited tofhis nwentione pantiofilarly
information represented by the stored data may remain substantially
constant, whag viled Batfis §tb@df whizhihas whéladvelylgigidba rie. stored varies

according to the amount of stored data, which in turn depends on the rate

at which 15 d%f,@f&gyr, HRCREMEE dAS id thelBsre R10MY & NBRERSANYMbS! ThRhesyClicC

files of the pr t to be large enough to cover the worst case, i.e. to
store (sa 0.m nutes,of d eceived 1 he ggéi [ t hese
cyclic fi ?(&)é%gsf 815' Igpoﬁ%geadﬁ%écregsg(g%?r%hf n atao% arrgfrer:ol?]ryL Iélf)ac . %@\g@g}d,ﬁﬁ@%r y space

can be allocated tqQ the torﬁd d%ga of the invention

the adBuntIeaHOTE M et 291 ERTrARPLGHEES SE G0 PRI B obothe TA AP T
the size of the file may be dynamically adapted to equal the amount of stored data.
Whilst the duration of the stream of information represented by the stored data may
remain substantially constant, the size of the file in which the data is storf;d varies
according to the amount of stored data, which in turn depends on the rate at which

15  datais received.

As it was always necessary for the cyclic files of the prior art to be large
enough to cover the worst case, i.e. to store (say) 30 minutes of data received at the‘
maximum data rate, these cyclic files took up a large amount of memory space.
However, memory space can be allocated to the stored data of the invention

20, dynamically, as the amount of stored data is monitored according to the duration of
the information it represents. Thus, during periods of low received data rate, the file
in which the data is stored can be smaller than during periods of high received data
rate. Memory space can therefore be allocated to the file and to other applications or

other stored data more efficiently. In other words, the need in the prior art to reserve
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the information it represents. Thus, during periods of |ow received data
rate, the file in which the data is stored can be smaller than during
peri ods oWohBgis3eecei ved data rate. Menory space can therefTarRn2/08109
allocated to the file and to other appjications or other stored data nore
efficiently. In other words, the need in the prior art to reserve

SUBSTI TUTE SHEET (RULE 26) WO 03/043320 PCT/ GB02/ 05109 8 nenory space
which is saniryspice wigetulsr simping so ekquiregeperdudds pefiodsoof loececeized datha rat e
is obviated by the invention. O her applications or stored data m ght

i ncl ude regordal,ifdd Lt ReRfig@r anmes, or a particular broadcast, between
fixed start and end tinmes as facilitated by Personal .5 Video Recorders

(PVRs) and Suc'gth%rﬁggégﬁgﬁs b di&3ak @yﬁfgﬁbinggaggé#om f)ﬁ@tﬁif@?ﬂfg@&ﬁﬁﬂ?d as

“linear' in th I'S not usua ny etion of the start of the file
file. s

that limts the size qf the uch, as. the.prior.ar N ck to
overwite Oé&rﬂa{twfaﬂéf%gcw’m‘?t‘%% %}ée[das?arhaxg%%r}d?tu&a%%sa}iaqfhﬁqtg%Bg'}’ggggﬁlal ly of
i ndeterminate | ength. An exanpl e of how broadcast data is processed for
storag® i Vil¢mBgeomers & V) and1snchalike. dildata ifdesy B ciichetscPidings: BAh A% onal
patent application published as WO-A- 01/ 35669. Broadcast data is
transmit t eegardedsasrtindar’eid tharthereds pototsuely etfedadesivmerftthe piarh of darafiletbat sed
viewi ng. The published patent docunment describes an apparatus and nethod
f or procesmhiRGhs Glzamsluedfidatahsisr thapkior iaft apbliighbddheosoeamtiteedrlgatdata s
recorded in its scranbled state and is only descranbled at the tine of

pl ayback. inFh YHeBaR KRS Rhar RleQUtdestally 5t RRbteRhidXRagstk ecor di ng of

received television programres as di scussed above, it nay be desirable to

allow a user tg >V Sy lixc;wtb?ﬂtdcaﬁ ldgt%qggh)cgs%&?f&isﬂgag nUSRGr BRE ohhen, for
e programme after 1t

exanpl e, chooséA‘Ifg save an entir ( ri as started by saving
owevdD, - Msebidin g SSToTBR | PoriivogRR coabtaTy Dop ik ¥ PrRear
files and (;[1?3656i68.s tB?on;dca%!t ggtg?sctﬁagsfrﬁt?éddiinnsgralimsbléjdsflfl)?rlnltc))/ ppc}%gc% tlilenco%te%%/ rloirnC file.

unauthorised viewing. The published patent document describes an apparatus and

method for processing scrambled data streams, in which the scrambled data is

recorded in its scrambled state and is only descrambled at the time of playback.

15 When a receiver provides instant playback recording of received television
programmes as discussed above, it may be desirable to allow a user to save the instant
playback recording. A user can then, for example, choose to save an entire
programme after it has started by saving the instant playback recording along with the
remainder of the programme. However, recordings of entire programmes are usually

20  made in linear files and the instant playback recording is usually made in a cyclic file.

The cyclic files and the linear files of the prior art are incompatible with one another.
It is not therefore a simple task to convert between a cyclic file structure and a linear
file structure. For example, when a cyclic file is stored on a hard disk, a given space

on the hard disk, of the predetermined size, is generally permanently allocated to the

25  cyclic file. This can reduce choice and usability for the user by committing memory
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The cyclic files and the linear files of the prior art are inconpatible
with one another. It is not therefore a sinple task to convert between a
cyclic fiweosisisedure and a linear file structure. For eryamBy2/osten a
cyclic file is stored on a hard disk, @ given space on the hard disk, of
the predeterm ned size, is generally permanently allocated to the 25 cyclic
file. This can reduce choice and usability for the user by commtting
nmenory  SlYB&E thfl EouHbE Talldeblel B6th¥OuE3/ OBBBROMBET B0 208E198ge, It $pace

that could be allocated to other uses. Furthernore, if, at sone stage, it

is desirallieHiOtoSh@E §n hMindad filBERE dith seréd® siah a cyElar 81, itrls fetelsagy gyclic
file, it is necessary to copy the data fromthe cyclic file into a new

| inear fi 'cfs%ﬁgéngat%%h@fh%ggché F8E1R6 Aok 1ARPHId, CTRRlopelRlonS¥ gy 1 use

of process menory sour ces, sirab A preferred feature

of the invention i.s therefore that the data is stored as ile and
Chat the draEeEn, (ot 0 fe R arenipa i pbiad BiEtel ot BRbfarld, B A0
to data representing informatjon later in tggen%tr ar(’? of, informat(;[ n. The
data c&n then phpreferddaatire Qfthedpvepdor,isithere aw% ge lygerdias adifted in a
linear file, except that the start of the file can be noved to delete the
earliest dileahditst thdaldest stonerd dhi@ if deletedy hoving theistartiaf the datadie oty j | e.
Should it be desired to convert the file to a linear file, novenment of the

start of tfgrefdnkiagiinfosmannry lasdrojppibd. strhinsofi imfarinadoh.y Ther datefcan cheanbe t han
the prior art. The applicants consider this to be newin itself and,

accordi ng stt&eélnpéfﬁ’e%ﬁva? RRCEan® why'8s @4t 2 5SyMbredl BVERAL L Hld, @gé?t kgt tHeestaf or e
provi ded a nethod of storing data, conprising storing a data streamas a

data file '@hgfigggszgrbg 5@@%@ tb G@l%héé%ggfﬁgé?t{l{?tglﬁﬁa%%ﬁﬂhé 3088 filnfdnsi ze by

deleting t rom-t st storing new data at the

end of  the data file, .wherein the ol dest a.t s del.et Y, I he
start & ¥ B‘ﬁ@ﬁ g %hqugé Iltatfeecﬁes rﬁglt%go%‘@e%?té%lﬁ AL %??agglr%e «'(;:Qge\ér}e | ﬁg to
anot her aspect of the present invention there is Q@gvi d%d apparatus for

) n
storing datha stagside e ksimphhsoprsd. dhayis GifaaY Beracidicieahmaghepifiat-tj 1 e in

The applicants consider this to be new in itself and, according to another
aspect of the present invention there is therefore provided ‘a method of storing data,
comprising storing a data stream as a data file in a memory such that it does not

15 exceed a specified size by deleting the oldest data from the data file whilst storing
new data at the end of the data file, wherein the oldest data is deleted by moving the
start of the data file to later in the stored data stream.

According to another aspect of the present invention there is provided an
apparatus for storing data, comprising means for storing a data stream as a data file in

20 a memory and a file manager for ensuring that the data file does not exceed a
specified size by deleting the oldest data from the data file whilst new data is stored at
the end of the data file, wherein the file manager deletes the oldest data by moving the
start of the data file to later in the file .

Unlike the prior art, the oldest data is not simply overwritten. Rather new data

25  is added to the end of the data file as if it were a linear file. The start of the data file is
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20 a nenory and a file manager for ensuring that the data file does not
exceed a specified size by deleting the oldest data fromthe data file
whi | st newodab#3ees stored at the end of the data file, wreraB20h®9fil e
manager del etes the ol dest data by noypng the start of the data file to
later in the file . Unlike the prior art, the oldest data is not sinply
overwitten. Rather new data 25 is added to the end of the data file as if

it were arddefgar tof inh@taid NBe sizardf thé filbendat ahd stagt ofsthe SUBS HOVEE, BEIEET
(RULE 26) WD 03/043320 PCT/ GB02/05109 10 redefined to maintain the size of

the file gpghRs uldd®ySthardid@t dhiags tdih@ed So RSOy Rr gARIFRI s USRS D) t he

ol dest data 1s returned to the nenory for general use. Thus, at any

parti cul ar, LBk indahe dhla e 2EhiAY )%é’sg{t;%%?%qln%ﬁr flel hitP8n fiblcfore 3B Can

t her ef or e HeP¥conver 0 such sinp oppi ng et1 on process.

Thus, conversion of the file froma, 'buffer” to linear file.ls

strai ght f 6P%¥Fted t%%‘mmg'n@ﬂ S@BB\P@%‘? AeleRamBIAresSs %i AN A: ﬂ%bja di sk or
such i ke. Mre enerally, the menory may therefore be formatted as plural
storag® séits Gem aé‘gdff?ﬁéo adwear flefiestpaghtie¥ady a series of the storage
sectors. The start of the data file may be identified as at a particular
st orage sect or AFheengibaed abdvet e meamaryf isltypicaly dbardoligkdobsnch dikedderef yi ng
anot her particular storage sector later in the series of storage sectors

such t hatefdigprigcadinegy siar theefere beofosmattedt 3eplami swsager ectoesmaethef rom t he
data file. This inplenentation is particularly convenient. Overall,

according 4bQ fﬂ@%{a?%cﬁﬁpggériegquttﬁ@stbﬁ\gé@édt&_@. trhe kit o tRE axthdBenay beet hod of
storing data, the nmethod conprising: receiving data in a data stream 15

COMDr 1 51 N9y SRR RERSh R0 8l dEli SedRlordp B B BifBbBORNSy

generatin et | on on t he recei pt
bt AT A8 h S TS B Gt PrEC P ST e Soh: 291 0 1 &
store in received order together with the tine ) )
that the preceding storage sectors in the series are removed from the data file. This
implementation is particularly convenient.
Overall, according to another aspect of the invention there is provided a
method of storing data, the method comprising: receiving data in a data stream
15 comprising compressed video data delivered at a variable data rate; generating time
information based on the time of receipt of the data and relating to the duration of the
data when output in decompressed fonﬁ at a substantially constant data rate; writing
the received data to a file in a store in received order together with the time
information; monitoring the time information of data written to the file; and deleting
20  data from the file from the file when the total amount of data in the file corresponds to
a period of time greater than a predetermined period so that at any instant in time the
amount of data in the file is of a duration equal to or not substantially greater than the
predetermined period. |

According to another aspect of the present invention, there is provided an

25  apparatus for storing data, the apparatus comprising: means for receiving data in a
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information; nonitoring the tine information of data witten to the file;
and deleting 20 data fromthe file fromthe file when the total anount of
data i n twe oBiokas2corresponds to a period of tine greater PChaIB0/05109
predeterm ned period so that at any ingtant in tine the anount of data in
the file is of a duration equal to or not substantially greater than the
predeterm ned period. According to another aspect of the present invention,
there is providad camprigpgsppwressedsvidesr dasa deliverpdnaariable dajgpale ameans
conprising: neans for receiving data inr a SUBSTI TUTE SHEET (RULE 26) WD
03/ 043320 f®Geh&RaaE Ghbdaforhhtidmbased bn erntime nprecsipngf the Wpraead edatuigheo dat a
delivered at a variable data rate; neans for generating tine information

based on tReddrhteh 6f thé A8RI WhenOdutpiien dadoteded Blraf AtNGsubStantdlg GHgtadd on of
t he data when output in deconpressed format a substantially constant data

rate; meansf At Wil bl 89 WABnkGREREdeAAhA 10 fud ] § ke dn SLAIRaIdLecel ved

order 5 together wt ormation;, nean for nonitoring the tine

i nformatiqQn itten, to the fil.e; and ans.for deleting data fr the file
when ¢ He. dorer ifihe e Blkeidife: ARE BT RBDupRhe BTt Mo Bartfror 1 i e
greater than a predeterm ned period so that _at any instant in tine the
anount of @ fedilpnandygesns) for feleyne gatfa frpalttihsﬁﬂw@sn thegto! apgpnt of 3t Wnt i al | y
greater than the predeterm ned period. 10 According to anot her aspect of

t he i nventthefiletdesiespands (o 8 pieded ohtime ighaater dhan a predeigimiged aerod spthesant i ng
programes for subsequent playback of the programmes, the nethod

conpri si n@ny Shsartng tone tisetmotint efcddty éd tigkatike fsosf amiargioaggaan® émnat St or e
whi l e sinmultaneously outputting the same data for display of the programre

represent %dbéti]ﬁi%ﬁﬁ)éreaﬁéﬂ@héﬁﬂﬁe§f&1et@f‘mih@&§ér¥&ﬂ data being stored in _
accordance wth the 15 above nethod; and recordi ng anot her set of received

data fior anot h%[ccB{%géng?tg&r ashB& FUAL Snvelfi6n HEFEN bRRIAISPrRIRY! sfes an

appar atus for recor epresenti ng

recording data representing programmes for subsequent playback of the programmes,
the method comprising: storing one set of received data for one programme in a store
while simultaneously outputting the same data for display of the programme
represented thereby, the one set of received data being stored in accordance with the

15 above method; and recording another set of received data for another programme in
the store.

The invention also provides an apparatus for recording data representing
programmes for subsequent playback of the programmes, the apparatus comprising:
means for storing one set of received data for one programme in a store while

20 simultaneously outputting the same data for display of the programme represented
thereby, the one set of received data being stored by the above apparatus; and means
for recordﬁng another set of received data for another programme in the store.

The invention also provides a method of recording television programmes, the
method comprising storing times that programmes are to be recorded and revising the

25  stored times if there is a overlap in the time that two or more programmes are to be
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programmes for subsequent playback of the programmes, the apparatus
conprising: neans for storing one set of received data for one progranme
in a storwowhiokas220 sinul taneously outputting the sanme datraTiGBo265®pl ay of
the progranme represented thereby, the one set of received data being
stored by the above apparatus; and neans for recording another set of
recei ved data for another programe in the store. The invention also

provi des aedwedddowd giver griwityi togthe eprogiasinon hpviogrrangrasme fype withhiaigher
conprising storing tines that progranmes are to be recorded and revising
the 25 stpgilbgg,grj AR 6reldiprédi@mend typ@pavt@ylligp in the time that two or nore
programmes aré to be UBSTI TUTEPSHEET (RULE 26) WD 03/043320

PCT/ GB02/ 05109 ppl Jeﬁﬁ&ﬁ]gl@g pt&i@Hs\eR aBgéerruh & b QA tPlePPIoA Pl d
progranme type W th higher “priority on a stored programme type priority

list. The jnvention also.provid n. r i jgSi on
progr an’mest%le ARPEYS GOIBLS I@S‘?&?&l%rsl ng %@ﬁ%‘@%ﬁ@%a&{lﬁ%g&% trgrgg trﬁ?gc%/éd
programmes are to be recorded 5. and ns for reyvisi .he stored tines if
there PBs A#ngvegansor KViSHE tg‘F (SEPTE Simep Kg&ﬁe %%V%?dezﬁ?ré‘?eﬁ%t P8 Fe
recorded to give priority to the programre having programe type with

hi gher pr et grogramansst geel® pe dg@@ﬁ?ﬁg tQ \ghee PHPBWI o the Hrogratp@e baysi% i on

al so provides a nethod of making recordings of plural programres, the

met hod cormbgrainng:tygewith aighegpaontyicara sored psigramima tyfeyirmgity iges of 10
programmes to be recorded and their relative priorities; storing timng

I nformation rel@gel Mieh@oPBsPpréBies Rr a@tddNes hekihg feecwiniedof ehether with
information identifying the type of programre to be recorded; conparing

entries on,} %nB{eis,O{Hgt%ethb& b éigﬂlg? EncihtRized phibflynBstaent R dypésosfmat i on

for each progranme e recor nd revising the stored timng

i nf tion in th f L £ inf. Con f
o or hor BogRags e esied B80hek fhafE HTGRi) Sohfle tfnind iplciRba T or

riorities of the conflicting programres. s .
P relating to one or more %ro%rargmes to be recorded together with information

identifying the type of programme to be recorded; comparing entries on the priority
list with the stored timing and type information for each programme to be recorded;
and revisiﬁg the stored timing information in the event of a conflict between timing

15  information for two or more programmes to be recorded, depending on the relative
priorities of the conflicting programmes.

The invention also provides an apparatus for making recordings of plural
progranimes, the apparatus comprising: means for generating a priority list identifying
types of programmes to be recorded and their relative priorities; means for storing

20  timing information relating to one or more programmes to be recorded together with
information identifying the type of programme to be recorded; means for comparing
entries on the priority list with the stored timing and type information for each
programme to be recorded; and means for revising the stored timing information in
the event of a conflict between timing information for two or more programmes to be

25  recorded, depending on the relative priorities of the conflicting programmes.
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The invention al so provides an apparatus for making recordi ngs of plural
programmes, the apparatus conprising: neans for generating a priority |ist

i dentifyiwgo3y3ses of programmes to be recorded and their PCEIGRI2WE109
priorities; nmeans for storing 20 timng information relating to one or nore
programmes to be recorded together with information identifying the type
of programme to be recorded; neans for conparing entries on the priority
list with the §h@rimntimﬁfw@hearmovi§ip?eaimtmrmaf rorrdlbeg egetrrdgriogeadife to be
recorded; and neans for revising the stored timng information in the
event of arcpeafinegtthbahvhed dommprising: nftadnmai prorditgr listwoleotifymgr eypes adgr anmes
to be 25 recorded, depending on the relative priorities of the conflicting

pr ogr ammesgoophiBadd BE retdriell dddUbiir2RlatNO 1 8eS 30 iChidaB) 2(f02d9n 13 The

invention further provides a nethod of controlling a recorder to record

progr arme?elatti t(STPoth 051' rﬂrﬁ-%rlr’%gn%e%t Yy ib@gref}oﬂal%& %%étﬁexj Iw'":lfh iﬁ%aitﬂco}{i ng

types of progtrammes to be rec ed and their relafive priorities; storing

timng.informtio relating to one.or nore programes tq he .recqorded

oget nar VRN Erdbs ShPBLFHame PG THG: (7ot iof SR isamen e isg

recor ded; receivin? a data streamincluding L data repre entLagg r ogr anme
content, PRGgEBIFHR lfla@ﬁ‘t’gfﬁl}mﬁaﬁ%{“%{ﬁdpf&ﬁa&lmﬁ&?PPFYy@%g ang wlatajAEn¥ing: i nes
of programmes; conparing the stored timng information with the received
dat a i dentlef iondgastiiandsrad pdegismmes negnpsiring tayystareddsning dipfosniting witlethst or ed
timng information in the event of a change as determ ned fromthe received
data 10 i desrivetlydangidehefyimo doc bstadtdstreinesfofpsrograamess adppstipathensfordt ri es on
the priority list wth the stored timng and type information for each

pr ogr amve ({anbenfoasAloResh theent 8V hdhifigd e dStb@RiBEd ot M tdai@Ed@hiaon in
the event of a conflict between timng information for two or nore

progr qﬁma%én?lfﬁg% %%g@é%%g t%iée)se%fggraﬂﬂnésh&rﬁﬁ%?&gi éﬁﬁriesp(gﬂ ﬂlreiﬁ)trfo?@y i the

confliCcting pro tion furt provi des an apparatus for

control i %thath%%go?ééj t?rrm'ﬁ[goand type information for each programme to be recorded; and

revising the stored timing information in the event of a conflict between timing
information for two or more programmes to be recorded, depending on the relative
priorities of the conflicting programmes.

15 The invention further provides an apparatus for controlling a recorder to’
record programmes, the apparatus comprising: means for storing a priority list
identifying types of programmes to be recorded and their relative priorities; means for
storing timing information relating to one or more programmes to be recorded
together with information identifying the type of programme to be recorded; means

20 forA receiving a data stream including data representing programme content,
programme identity data and data identifying the broadcast times of programmes;
means for comparing the stored timing information with the received déta identifying
the broadcast times of programmes; means for adjusting the stored timing information
in the event of a change as determined from the received data identifying the

25  broadcast times of programmes; means for comparing entries on the priority list with
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record programmes, the apparatus conprising: neans for storing a priority
list identifying types of progranmes to be recorded and their relative
prioriti eapm®aasgo for storing timng information rel ati n@CIGRMOBSWP nOr e
programmes to be recorded together wiéh information identifying the type
of programme to be recorded; nmeans 20 for receiving a data stream i ncl udi ng
data representing programre content, programme identity data and data

i dent i fyi tig stéred bmoeekrdgype infersnagion ferogeh BIAZEAMMAER Ag rcarded ARIRFRg t he
stored timng information with the received data identifying the broadcast
times of prOQYieMERES stoRANGminy indojmesiohrig thdevent of @dconflivt igtvash dimi@gi on i n
the event of a change as determ ned fromthe received data identifying the

25 br Padc?rﬁsnﬁitfsﬁ%ptwcp b G R TRSGraRBRE S0 bl recRian depehdeny on ds miativie
priority [1st with SUBSTI TUTE SHEET (RULE 26) WD 03/ 043320 PCT/ GB02/ 05109

14 the Stor'edtiésioqjtl[;'egco%ﬁgctr ?%%r%l%eﬁgti on for each progranme to be

recor ded; PHRU"freans or ng t stored timng information in the
event of a conf]ict bet ntimn i nformatian,for re. prQgr amres
to be §ecorded;X@@B@ﬁd?ﬁgﬁ8nuwﬁ%“ | 4ei U %??%P?fiﬁéﬁg?ﬂ%j%gcg%fﬁgcting
programes. 5 Exanples of the invention are now described wth reference to
the accompeampanyingdswings i #RIGHRI ch: Figure 1 is a schematic functional

bl ock diagramof a television receiver; Figure 2 is a schematic functional
bl ock di agram dfigue hay alsatiemiatio furchienal édck\diagran of acaeNiEPN §FCFPHure 1; 10
Figure 3 is a schematic representation of a first recording tineline;
Figure 4 is a SGhged i ar speasdat fahttionabblaksdiegnd o€ cohdiddiski efetliene;
Figure 5 is a schematic representation of a third recording tineline;

Figure 6 ig.fsRGhamBL} 6f figheasentation of a fourth recording tineline;
Figure 7 is a schematic representation of a first conflict screen;
10 Figure 3 is a schematic representation of a first recording timeline;
Figure 4 is a schematic representation of a second recording timeline;
Figure 5 is a schematic representation of a third recording timeline;
Figure 6 is a schematic representation of a fourth recording timeline;
Figure 7 is a schematic representation of a first conflict screen;
15 Figure 8 is a schematic representation of a second conflict screen;
Figure 9 is a schematic representation of a third conflict screen;
Figure 10 is a schematic representation of a fourth conflict screen; and
Figure 11 is a schematic representation of a fifth conflict screen.
Figure 1 of the accompanying drawings shows a “set top box” or receiver 3 for
20 receiving television signals from a satellite television broadcast network. In this -
example, received signals are input to first and second tuners 10a and 10b but any
plural number of tuners may be used in the receiver 3. The tuners 10a and 10b are
tuneable into the same or different channels of the satellite television broadcast

network for simultaneous reception of the same or different television programmes. -

25  Signals frorﬁ the first and second tuners 10a and 10b are passed to a Quadrature Phase
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15 Figure 8 is a schematic representation of a second conflict screen;
Figure 9 is a schematic representation of a third conflict screen; Figure
10 i s a swbanmsizeo representation of a fourth conflict scr®em/GBRE510Fi gure
11 is a schematic representation of alfifth conflict screen. Figure 1 of

t he acconpanyi ng drawi ngs shows a "set top box" or receiver 3 for 20
receiving television signals froma satellite tel evision broadcast network.
In this shifinker(QPSSedaeainditombl. sDamedwlasdisignslsiare sIORHITSESNI™RYiner s 10a
and 10b but any plural nunber of tuners may be used in the receiver 3. The
tuners 10gf anfdrifl af® coteaaleirenit o Thheresawe drhasliaf hasd elitk dRawhiehs of the
satellite tel evision broadcast network for sinultaneous reception of the

same or diftRESRbnd Bk FBLOBEr REFRBIREcuiRS2 So@pREsedf video drleadio ditaand
second tuners 10a and 10b are passed to a Quadrature Phase SUBSTI TUTE

SHEET (RULE._26).. \\D : GBOah ' udr@pBifback,
dermodul at O r?%’“%ﬁ%%ﬁ%ﬁ%ﬁ%@%lrgﬁéﬁ s ar gssgogggﬁo}%(glg?g{l::sg%%ﬁy way of a
forvvarg error corrector gll{&ﬁltlﬁ 12. The receiver 3 has a hard disk 13 which
recei ves PYSFERE PESRFECBIS1°%orrector circuit 12 conpressed video and
audi o data representing._ received television programes_.for recordi ng and
subsequent pl aybadreeived %@%%@PP%ddlgﬁalg‘f 8%‘%"@?8%8 ai P B4 SWméﬁ’e&‘Fecei ved
signals conprise digitally encoded data. In this exanple_  the data is
conpr essedatasisngompres@lgiting the deigiel Jddeastromsasiidopingt BicBYeEERPER G oup
2 (DvB/ MPEG 2) standard which permits both progranme data and additional
data (for GRsayPkBVBMNPESC) st:mdaelr whick pelatiss) bdtio piogramme datatand ddditionalsi ngl e
channel . 10 B/ MPEG 2 enabl es hi gh conpression ratios to be achieved. The

hard di sk 413 sf{negﬂr%{ﬁlé fiﬁﬂéf!acﬁ{r@rseﬁfi&oﬂﬁé)eﬁos od Eakaittelinm datimzlé Thaeshnpr essed

only after retrieva romthe hard disk 13. Satellite (and i ndeed cabl e)

progragne %)\?]gﬁ\/[#ééai leXab?é:sr ﬁ@ﬁ'&%ﬂr&sﬁ&ﬂéﬁaé to be achieved. The hard disk 13

receives and stores compressed data. The data is decompressed only after retrieval
from the hard disk 13.

Satellite (and indeed cable) programmes are usually scrambled to prevéﬁt

unauthorised access by non-authorised subscribers. The receiver 3 therefore has a
15 conditional access control circuit 14 which co-operates with a smart card 14a to

determine whether the viewer has subscribed to a particular channel and is therefore

authorised to access the channel. Parental control over channel access is also

provided, at least in part, by the access control circuit 14. The receiver 3 further

comprises a descrambling circuit 15 which is controlled by the access control circuit
20 14 to enable the descrambling of the signal by authorised subscribers.

Descrambled data is supplied to a transport/demultiplexer 16 which separates
the data into video data, audio data, user services data, programme scheduling data,
etc. for distribution to various locations within the receiver 3. The receiver 3 also
comprises a video decompression and processing circuit 18 utilizing a dedicated video

25 Random Access Memory (RAM) 17, and an audio decompression and processing
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unaut hori sed access by non-aut horised subscribers. The receiver 3 therefore
has a 15 conditional access control circuit 14 which co-operates with a
smart carwobda4i3eo det er mi ne whet her the viewer has subscr iPo@aR00/05109
particular channel and is therefore aathorised to access the channel.
Parental control over channel access is also provided, at least in part,
by the access control circuit 14. The receiver 3 further onprises a

descr anbl citguitil9.cepetating aggrirdingite tzeolIRESE P stpnggrds frs eéé@é?sTﬁ%Hf‘{eBIanéi rcuit
20 14 to enabl e the descranbling of the signal by authorised subscribers.
Descr anbl addidatesompressignpridgatotessiag ciranisptd arditdnedceive desshipleedisignnls
separates the data into video data, audio data, user services data,

progr amme gaeh@dibintbe f:}aﬁs%ort/deﬁﬁ_ltipm{er dbsér frbndtthehart diskard. Desohpeseidons
within the receiver 3. The receiver 3 also conprises a video deconpression

et e

Menory ( econpressi on and p sing SUBSTI TUTE

SHEET (RULE. 26). 43320 P 02/ 05109 cj i i,ng

accor d%ng F@Vf%‘é‘lv&%g{g) g{%{?ﬁ&g%f %oq%re@gén%l f é&glleheee{e\%#ll eno@)d? Bg% | 6
deconpressi on and processing circuits 18 and 19 receive, denul tip ed
signal s  dheec tiligriatignLinfe @‘F‘%{?@Bﬁﬂd@f @énﬂg?ﬁepﬁ % & f%?odSH %Oiﬁet gihar d

di sk 13. Deconpressed video signals are input to a Syndicat des

Const r uct ifomsatdorpduleiiensbradilrdtishtfsequsney (BHF:megniaiosd2 (QCARPY ©ont er f ace
20 for direct input to the television (TV) 2 and to a Phase Alternation

Li ne ( PAL)xheutIRiapuidt tW1EY ¢ if fregesaeé encoded into the PAL format for
nodul ation by a Utra H gh Frequency (UHF) nodul ator 22 for output to the

UHF i nput of thgheTMcdvdrf3 8QRoHBSIIEEDyY air6cdsSiei3vRhicB commnmidates| wigld thiey a
processor 23 which communicates with the 10 various units of the receiver

' 24 The. . 23 i Lo | i
(rowy 95° cBers NP BEOPRG o A R i e h s by Py T, R

drive 25a)Rea'§a891?r%r%%reys&W&%o&%%ﬁ%cl%ﬁ%g% Elcn%f)gct Disc — Read Only

Memory (CD-ROM) drive 25a), Random Access Memory (RAM 26) and a flash
(non-volatile and writable) memory 27.

The processor 23 controls operation of the receiver 3 by tuning the tuners 10a

15 and 10b to receive signals for the desired channels by controlling the demultiplexing,

descrambling and decompression so that the desired programme and/or interactive

service data is displayed on the screen of the TV 2, and by controlling the hard disk

13 to record desired television programmes or to play back previously recorded

television programmes. Viewer selection of desired programmes and customer

20  services is controlled by viewer manipulation of a remote control unit 28, which in

response to such viewer manipulation transmits control signals to a receiver 29 for

input to the processor 23. The remote control unit 28 also allows the viewer to control

of the operation of the hard disk 13 to record television programmes, to play back

recorded television programmes and to program the recording of television

25  programmes, etc.
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(non-volatile and witable) nenory 27. The processor 23 controls operation
of the receiver 3 by tuning the tuners 10a 15 and 10b to receive signals
for the dweimsedsehannel s by controlling the denmultipl exi n@CT/GBdgo5@mmbI | ng
and deconpression so that the desiredlprogranne and/or interactive service
data is displayed on the screen of the TV 2, and by controlling the hard
disk 13 to record desired tel evision progranmes or to play back previously

recorded tel ey siQniRL09" RFAES coMpRYR! aSRiIgRGHEAN dath Hestdced3Pragr amres and
custoner 20 services is controlled by viewer manipulation of a renote

control upit 28 igh in . ' mankulat red nfgensm ts
control sﬁ@??ﬂrgé?%ﬁaﬁ%dcagg/%zremgrlﬁt&lf%%ﬁh %{%) ﬁﬁeg procagssor 23. %’he renot e
control unit 28 also_allgws the_ vyi r to cantrol of t pe i of the
hard di skspesd dgta wiesfage t3§|a€9it£‘? §?$2§¥’§gw; , 8y bﬁf&g}ﬂ%ﬁﬁ?@ arggllé?‘?ed

tel evision programres and to programthe recording of,televis%%n 55
pr ogr anme€pmptiter (RUBST/RUT EagsEEmmspRUITE/ arsythexcslighal pauippesnpat SBEYPH5109 17
The receiver 3 further conprises a high-speed data interface 30 and a

Reconmend®de Signdipsed @32 iftRER32)0 iendbdesf tieereddiver dup diengpraeeied italothdrnk. The
hi gh- speed data interface 30 and the RS232 interface 31 may be connected

to a Persgigles (HBNNSWRY, FoPSaniilél{OénaBled@sdtion @i Salvizeanasotitted hiarothkrgi t al
equi pnent (no(?tS shovvn).|55 The hi gh speed data interface 30 enabl es the

el ver Bk 88n 5PBREBbAN GcoLIBhal dBLE SallaiBRR WHour P broRamD! © 10

enabl e reception of services transmtted-via other nedia such as broadband

cabl e, external . st medi a.or diqi,tal. I rd r e
recei ver %E‘F 6?"‘(%‘@%%&&% §%1§préseﬁoad3‘%1d?rﬁtlgﬁe$%8§%gzt‘o f%?ﬂggﬁlﬁgﬁ «%lﬁgh%fé
tel ephone network. 10 QOperation of the receiver 3 is controlled by

sof twar e D#fEitOlakes the processor 23 responsive to control signals from

the renote control unit 28, additional data in the
10 Operation of the receiver 3 is controlled by software that makes the processor

23 responsive to control signals from the remote control unit 28, additional data in the
received signals and/or data stored in the memory units 25 to 27. Interaction between
hardware and software in the receiver 3 is described in detail in our international
patent application published as WO-A-01/11865. Operation of the receiver 3 in

15 receiving and decoding data representing television programmes and data defining
scheduling and other information related to the programmes is described in detail in
our international patent application published as WO 96/37996. Operation of the
receiver 3 in providing interactive services is described in our international patent
application published as WO 97/23997.

20 Within the Digital Video Broadcasting (DVB) standard for digital television
broadcast there exists a standard for the transmission of schedule information such
that it can be decoded and presented correctly to subscribers in the form of an
Electronic Programme Guide (EPG). This DVB standard is known generally as the SI
standard and can be found in the specification: ETS 300 468, ETSI Digital

25  Broadcasting Systems for Television, Sound and Data Services; Specification for
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received signals and/or data stored in the nenory units 25 to 27.

I nteraction between hardware and software in the receiver 3 is described
i n det ai IWDre3o43320 nt er nati onal patent application publi sired/GB2/05109

WO- A-01/11865. Operation of the receiygr 3 in 15 receiving and decodi ng
data representing tel evision programmes and data defining scheduling and
other information related to the programres is described in detail in our

i nt er nat i @3l . ARtRRLLIAPRST GRDi A MBtd Bhadcasin)\ODIH)3RIRems Mdesdddon of t he

receiver 3 in providing interactive services is described in our

internatinal ;.patent _.apphLcatl: bl.is a 7 - y i n t he
Digital \ﬁﬂlé{gh rog cad gnégé(%%}égggt%nggr g%%r&dﬁgs?a%ﬁgglﬂgvi ?lg(\)]??l Stm)r oadcast
there exists

: standard.for .the.transm ssi o schedul e i nformation such
that it CQHuﬁgnﬁbgﬂﬁéﬂmﬁﬁﬁ3d?B§@ﬁF§3°@5ﬁP§éﬁ?§{ﬂ%mQE%§%$ibers in the form
of an El ectronic Programme Guide (EPG. This DVB standard is kno
general |y as t Fe agflitiogt o @aeiating dlatafothEss b ngPniRllinge A58t 19 i@&?ff‘%ﬁ: ETS
300 468, ETSI Digital 25 Broadcasting Systens for Tel evision, Sound and
Dat a Ser vaditonabdetiif iachbnmeh cdminclugeBSTH mogmnghErhedreidatazepresaptatiye 043320
PCT/ GB02/ 05109 18 Service Information (SI) in Digital Video Broadcasting
(DVB) Syspegmcard esehtihRpmatidiabiel (BEAS) defninsihegchdialispetpbpratmannar e
given in ETSI ETR 211 - DVB SI Cuidelines. The receiver 3 is designed to

support t b Sh.aRaciThé g)ﬁéaérrlﬁgllne B 4491 ﬁéédqggl;ll@trkd%%e@i at@ doafrouge i n

controlling access to , 5 additional a in a channel can include

M S

i nformati ef'ining the sc programes in each

channel . The programre schedul e data is used hy..th ecelver. 3. to.control
the oper Bl$EHOBPIgEMFS, the decekve 3 OPHIS tﬁ‘ﬁgaraélé%? @e{(’ aljl( throoséépatrtrlr%}ed to

record a selected television ﬁéogram"re, the receiver 3 ope,ratrgs t he hard
di sk 18 t ecotding imaetordsnee withitheprogramame sehedyle; datawaish ¢amPESSH h SeHe

programme schedul e data which conprises the start
and the end time of the selected television programme. Since the programme schedule

data is updated regularly, the recording is started and stopped in accordance with the

updated programme schedule, thus guaranteeing that a selected television programme

is actually recorded even in case of a change of programme schedule, because such
15 change is reflected in the programme schedule data in each channel.

The programme schedule data may be stored in the RAM 26 and, once stored,
the scheduling information is available effectively instantaneously for controlling the
operation of the hard disk 13. As discussed above, the programme schedule data is
transmitted regularly so that the receiver 3 will be updated substantially continuously.

20 The information is brief to enable each channel to carry the programme schedule data
without excessive overheads in terms of bandwidth requirements in each channel and
memory requirements in the receiver.

In addition, a dedicated EPG channel transmits more detailed programme
scheduling information. The information transmitted via this dedicated channel is

25 updated more frequently and covers a longer period of time (e.g. one week). As a
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and the end tine of the selected tel evision programe. Since the progranme
schedule data is updated regularly, the recording is started and stopped

i n accor dapaa/owisth t he wupdated progranme schedul e, thus @aar@Bwesiong t hat
a selected television programre is agjually recorded even in case of a
change of programe schedul e, because such 15 change is reflected in the
programme schedul e data in each channel. The programme schedul e data may be

stored i “co%?f‘qel@ﬁ\!}é, 28 AR e v ?fi)graxﬁllﬂe sBEARALIE Agompler wedki will i s

avai | abl e effectively instantaneously for controlling the operation of the

P ?;gsg‘: ts ,t( @}%%Y%Q%f‘ aairi agﬁsiggﬁ}gl?ﬁ%éﬁ in él@ftepﬁeﬂgﬁ g&gﬁ, ﬁ‘ﬁ:i}@%& 3d@bRargd to

y 50t e Tecel ver be updated substantially

continuously. 20 The informatiaon is_brief to ena e chay carry
the progr&ifpley SBf Saesrames: SC egx}i%fnrgo{’i’tfo IQES(?I\/gheoslé]re %é%‘g%’iangl?g’%rg Igf

bandwi dth requirenents in each channel and nenpry requirenents.in the
recei ver . intaracidwith thenteceiveredlite progemERSOEHBEMR] teleVARANWPIOSATIRGS: Jt"af | ed
progranme scheduling information. The information transnitted via this
dedi cas eddesiradmpatt off she R4ailsipld atatamme echedslpuetat, lop thinbasisovfdhsinformstiger peri od
of time (e.g. one week). As a SUBSTITUTE SHEET (RULE 26) WO 03/043320

PCT/ GB02/ 24983 vik3hs abEeAEERPE chatheUp-t 0-dat e tel evi si on programe schedul e
of a conplete week will always be available. As explained in greater

detail below, ¢ ile3thk SHro¥rhAeedhtdule Ahmnhavch bBRanREIoQ eIy
schedul i ng i nf c‘;&rr&rgr%l{dl \éﬁﬁlt he 1§‘)\r/@%r Also, a viewer can interact wth the

receiver to programrecordings.. I Si.0 orYdrE¥nR i desired
part of tﬁ@r \’FEYEF%D e°p5’fageg{h§rpﬁag§ %@{#egdﬁ Ige}%@tac‘%,l e%(%ér?gcté %e Easplrsgrof t he
information received via the dedicated EPG .chanpel. Accordi réﬁe':&’ul ile the

or ogr ammeasesieated ehaanel pln the ATRHAHPEP-IRE (il Y PLOSEAOVEE scheduigs
operate the hard disk 13 to record a selected televjsion progr in a
sel ecled offanmaiondn thhdedieatebBPGigpanns] aaised o displayribe m&%%é%gﬁ%dm i ng
for several of the channels over a predetermined period of time (which in turn is used
for programming the receiver 3 as described below).
Since the tuners 10a and 10b can be tuned to receive different channels, it is
possible for a first television programme in one channel to be displayed on a TV and
15 recorded on the hard disk 13, while at the same time a second television programme
in another channel is also recorded on the hard disk 13.
The hard disk 13 of the receiver 3 is similar to conventional hard disks used in
computer systems for storing large amounts of data. The hard disk 13 has a capacity
of many gigabytes (e.g. 40 gigabytes) and receives video and audio data for storage in
20 the compressed form in which it is received, for example, in accordance with the
DVB/MPEG 2 standards as discussed above. This allows for the storage of several
hours of television programmes (e.g. 20+ hours) on the hard disk 13. The hard disk 13
comprises two storage areas, one for the storage of television programme data, and the
other for storing “metadata” which is used to control the hard disk 13, as discussed in

25  greater detail in our earlier patent publications mentioned above. The processor 23
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10 information in the dedicated EPG channel is used to display the
programme schedule for several of the channels over a predeterm ned period
of time (Wwiosl43i3eoturn is used for programm ng the recei Per/GBoasswescri bed
bel ow). Since the tuners 10a and 10b n be tuned to receive different
channels, it is possible for a first television progranme in one channel
to be displayed on a TV and 15 recorded on the hard disk 13, while at the

same timg cgpd | F Qe RRROBARTES. | MoRNglkbiicalty)ame efrodessal 2
recorded o%lrt8 a?%& isk 13. The hard disk 13 of the receiver 3 is simlar

Lo comventy srnl D1 355 e S G
40 byt d d d t f t h
o 0Ty it WIS AT R T AR LA

the DVB/ MPEG 2 standards as di scussed above Th| S for the storage
of sever akpprowints Wit thelconirel dn dgsebdaifmdlis (d@cgrne@tomthof\é?f‘éﬁncs Ot Y har d

di sk 13. The hard disk 13 conprises two storage areas, one for the storage
of tel®vi picesss®r TRfoavititakatiaderamdingie ot her for storing "met adata" whi ch
is used to control the hard disk 13, as discussed in 25 greater detail in

our earlier pakefehu{wim Efakd ONg soRmtatioeckatiayem oheheparoagsmeant the
SUBSTI TUTE SHEET (R WO 03/ 043320 PCT/ GB02/ 05109 20 controls the

operat 1 ony2l dide 183 Gl I&%hls \BEEHRPES Fl8 Al 13 hhe tReodes sBlndls,

controls recordi ng and playbac tel evision programes to and from

t he hard dISk 13. Ohe rocess.or n rol the
hard di sktherghdwo ?)fp‘?&blﬁlﬁ idgttaés reﬁfhveqs%o(r R)tra %VWH%gﬁ@f‘%@ﬁ%ﬁ%ﬂt‘h%&tgﬁ@%ocumm
with reference to only 5 processor 23tof ci.litate.under nd|

Ref er ri ngof whichgiafasis Z’UtPalt £ wabasancat gispleying; Ogé‘?lﬁ\”??‘(?f‘ leﬁ'éreﬁlrﬁlg ? of the
hard disk 13 is shown. In this exanple, the hard disk 13 has thr dat a
channabs, channelswghsistad teb dati ioputghennelssid adeidang qusdata Giipty sh %‘r‘i‘efg@ har d
di sk 13 and t hrough one

Each of the data channels has associated with it a data buffer 57, 58 and 59,

respectively. Each of the data buffers 57, 58 and 59 comprises a RAM of sufficient

size to store several seconds of data (e.g. 8 megabytes). The operation of the data

buffers 57, 58 and 59, as well as that of the hard disk 13, is controlled by the
15 processor 23.

The hard disk 13 is operable to manage simultaneous reception of data through
the data channels 54 and 55 and output of data through the data channel 56. Data
received through the data channels 54 and 55 is not stored directly on the hard disk 13
as it is received but is buffered by the buffers 57 and 58, respectively. Likewise, data

20  to be output through the data channel 56 is not output directly as it is read from the
hard disk 13 but is buffered in the buffer 59.

The hard disk 13 is capable of managing a data rate that is higher than the rate

at which data can be transferred through at least two of the three channels 54, 55 and

56. Indeed, in this example, the hard disk 13 is capable of managing a data rate at
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of which data is output for subsequent displaying of television pictures.
The three data 10 channel s consist of two data input channels 54 and 55 and
one dat a wotopws3sehannel 56. Each of the data channel s hagcagaRweiostoed wt h
it a data buffer 57, 58 and 59, respgctively. Each of the data buffers 57,
58 and 59 conprises a RAM of sufficient size to store several seconds of
data (e.g. 8 negabytes). The operation of the data buffers 57, 58 and 59,

as wel | a% adtDathiaf ad B r%rcs% Sk:StarkBittddsthequphraol {heek Enanhéle 54,1% padbsessor 23.
|

The hard sk 13 1s operable to nanage sinultaneous reception of data
t hr ough thq%g%{a channel s 54 and 55 and out put of data through the data
channel recelved t hrough the data channels 54 and 55 i s not

The buffer o 571 Hudsk S8 deiehur yoe bl il GRS ghe 5%?%%? Chr ough

t he data channel 56 is not out?ut dlrectly as it is re har d
di sk 13 bthrovgh bathfthe deput ehemreln ot pad S5orndTordpyAing 4af a“‘i@ eco le of
managi ng a data rate that is higher than the rate at which data can be
t r ansf®r r eithnhéirdughhiatis hahimed bubuifringthettheaecdedrin ard Bieglata tlghegygputse

I ndeed, in this exanple, the hard disk 13 is capable of managing a data

rate at  SUBSHLFEE 7SRRI (SBULE BBIwiBifBhad8aR theRGH @BO200BDEG: d2d | east
as high as the rate of data transmtted through all three channels 54, 55

and 56 cqghifed, uT*Bgfoﬁriﬂz Hids48 153nd Barll HEKEFD O t& BRAMala0f freth ke hadeous| y

storing data rec hrough both the |nput channel s 54 and 55 and

out putti r.oughthe output 5 channel 56. This is achieved by
buf feri ngglfsﬁggg%i}bek}%% gta and the data to be output in the buffers 57, 58

Mmput bu fer s S¥tanEh et gokneoner g g e o VAR fly WGkt #Eom L ne
hard disk 13 to the buffer 59.

10  available, in the interest of cost, in this example, the hard disk 13 comprises one
single head for both writing onto and reading from the hard disk 13. Therefore, while
the hard disk 13 at any point in time stores/reads data associated with only one of the
three data channels 54, 55 and 56, it sequentially stores/reads data associated with the
three channels 54, 55 and 56, thereby “virtually” dealing with the three data channels

15 54,55 and 56 simultaneously.

The switching is controlled by the processor 23 by arbitrating between any
three of the buffers 57, 58 and 59 at a frequency which is in accordance with their
buffer size so as to prevent a data overflow and thereby data loss. For example, if the
buffers 57, 58 and 59 are capable of storing 8 megabytes of received data each, and

20 the receiver 3 is operated to record two simultaneous television programmes received
through the channels 54 and 55 at an average data rate of approximately 2 megabytes
per second, then the hard disk 13 is operated to receive alternately data from the
buffers 57 and 58 at an alternation cycle of 4 seconds or preferably less, transferring

the buffer content to the hard disk 13 each time the processor switches from one of the

25 buffers 57, 58 to the other. Accordingly, it is possible to record
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Al t hough hard di sks conprising separate heads for witing and reading are
10 available, in the interest of cost, in this exanple, the hard disk 13
conpri sesworg/043emgl e head for both witing onto and readiPeg/gBoestobe hard
di sk 13. Therefore, while the hard digk 13 at any point in tine
stores/reads data associated with only one of the three data channels 54,
55 and 56, it sequentially stores/reads data associated with the three
channel s Sdmuldneansiow@lappiver leyision piogedrhiyies demlivedgbithieh fitdemtingeeendlat a
channels 15 54, 55 and 56 sinultaneously. The switching is controlled by

the prOCE%ﬁﬂﬁs¥§abeQﬁQH§&ahbﬂgantmeen any three of the buffers 57, 58
and 59 at a frequency whi is in accordance with their buffer size so as

but fors 57, s D EEH ewclg hESE PR o ol g Eﬁy SRR s 8l A0 ot a
AT ELRE S 'Vggé}%ﬁgisﬁqmggﬂo{ R R PEBRTh{S SBTREIAR

average data rate of approximtely 2 ne ab tes per second, then the hard
di sk 13 i snpperramepnt detariaice Instead) the hagh @slky @ak\feawmﬁiﬁtan@stomfd‘a@r@tm and 58
at an alternation cycle of 4 seconds or preferably less, transferring the
buf f er conametcohstatithintdeated Tihie sknolidt daiata ttoned onhve rgadofit@s $ster hasdvliskHags f r om
one of the 25 buffers 57, 58 to the other. Accordingly, it is possible to

record S%&M&H@ﬂﬂé@-ﬁrz&ﬂdﬁr ¥hich\E2 B3SO sRWi{cERO Bir(athGansR2 to
si mul t aneous/ over | appi ng tel evi si on programes received by the first and

second t%ﬁ@rrésrpk‘aggt e wﬂfy gﬁtgr&@fegscisqn%@' 5 SO D! BlchNEneladgem ng as

wel | as out gol at a fers 57, 58 "an 59 nmeans that the

hard disk 13 t t

out put dat'® yoyey ”Eﬁ%e B e T R L
th tant dat Th Ly f d d fromth
nar o ok WaF She Eereon Shsh g ATAGEOUP SUREIELY OF U8 s (RGOREN N K 15 i o

switched for data transfer to ]
through the channel 56 may vary (for example depending on the bandwidth of

received television signals, or depending on the playback mode), the intermittent rate
of data transfer between any of the buffers 57, 58 and 59 and the hard disk 13 is
constant and determined by the data rate at which the hard disk 13 works.

15 The hard disk 13 is substantially the same as a hard disk from a conventional
personal computer. As for computer data file systems, data is stored on the hard disk
13 in sectors, which might each store say 512 kilobytes of data and may or may not be
contiguous on the hard disk 13. The processor 23 uses file system software to manage
the storing of data on the hard disk 13 such that, regardless of how data is actuaily

20 stored on the hard disk 13, it appears to be input and output as contiguous stream of
data. More specifically, the processor 23 maintains a file allocation table. When data
is to be written on the hard disk 13, the processor 23 allocates sectors of the hard disk
13 to a new file. The file allocation table effectively links sectors of the hard disk 13
together to form individual files as necessary, despite the individual sectors not

25  neccessarily being contiguous.
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t he respective one of the data buffers 57, 58 or 59. During such tine data
is transferred fromor to the respective data buffer 57, 58 or 59 at the
const ant wetoa/osmee. 10 Wiile the reception data rate throwrgh/aBee/osteannel s
54 and 55 or the output data rate t ugh the channel 56 may vary (for
exanpl e dependi ng on the bandw dth of ~ received tel evision signals, or
dependi ng on the playback node), the intermttent rate of data transfer
between any of s th&. Y& $325M0r nPnt@iRthed® ra¥Be bhehehslgbadk gkiralidn icf theonst ant
and determ nedAby t he éataaratre at whig(?h the hard disk 13 works. 15 The
hard disk 13 is substantjally afed Whisthe HiQRBr sonygat i onal
per sonal H{B%H%‘? ajal%%ecp{;)dreﬁ onthd ?ﬁgﬁgﬂﬁﬁ?lﬁ oBife eEJ §

conpute ata e systens, data is stored on the
hard disk 13 in sectors, which mght each stgre sa Ki t.es of data
and nay CUREY AR 1Heshowsn e g"héﬁ%araﬁ Wﬂg tﬂ%{Pdaﬁ ?ROC%?%}%% t‘%o?%%ltgg%%r 23
uses file systemsoftware to nanage the storing. of data on the hard disk
13 such tumlerstandipg: dt wdld h@wveﬁ@vbedwpaeq@e%é%|ﬂ}€‘yf0§19Wé%&@HH’Gncoﬂlﬁtén%ar d di sk
13, it appears to be input and output as contiguous streamof _data. Mre
speci f§ cafuhytior bé tiy ecessn?232Maysinnpracties be petfernadd by aegisiarst wishia, ophen dat a
is to be witten on the hard disk 13, the processor 23 allocates sectors of
the hard girskre gl,ﬁmgr;g @ﬂ,ﬂ@/ﬁr&és@gfz@he file allocation table effectively

|l i nks sectors of the hard disk 13 together to formindividual files as

necessary, despi biadipe HREIQHBIR8h bebRedhCtiea8RAYd kinibeiony
cont i guous. s@sﬁ%%#@“@%%%%ﬁ& 56) WO 03/ 043320 PCT/ GBO2/ 05?%9 23 A

or 0gr ameSBESE. FREGTICH BF e TR aL df bt 1P 2 REARGE (R Thge ot (he

processor 23. The counter 23a is sho as a s rate unit. fro
pr ocessor refiveotimieg | 9ft Hice POHFﬂﬂlérg’?‘eth %.ar?tmgﬁpnglaght(?\/\ﬁ%eém% eglp t?lgci at ed
fromthe following that the counting 5 function of the counh,e 3a may in
practiCe pesqpeaticortine). Bjisraogicktion sxigistdesnite the fack Byt therrate il }Cﬁ?élza‘%,s t he
processor 23. .

transmitted (i.e. the amount of data transmitted during a period), and therefore

received, varies depending on content because, regardless of content, it takes

approximately one second to broadcast data for one second of a programme. The

processor 23 and the counter 23a take advantage of this to ‘count’ time in the

15 incoming programme data. In this example, the counter does not simply count time

from the beginning of programme data to be stored in a file as this can be complex if

old data at the beginning of the file is deleted. Instead, the counter counts an absolute

time (GMT or UTC for example). The count data is appended to the programme data

as it is written to the disk 13 in this example. In another example, the count data is

20  written to a separate index register file on the disk 13, for example in the metadata
area of the disk 13 mentioned above.

As programme data is received by the receiver 3, it can be written to a file on

the hard disk 13. More specifically, the received programme data can be stored on the

hard disk 13 as a linear file or in a so-called “review buffer”. A linear file has a

25  defined start and programme data is added to the file from the start until a defined end
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In this exanple, there is a close correlation between the relative timng
of different portions of the data received at the receiver 3 (the arrival
time) andwoDle/043326 ative timng of the portions when they aca/¢Bioesmed to be
di spl ayed (the 10 presentation tinme).,This correlation exists despite the
fact that the rate at which data is %ransmtted (i.e. the anmpbunt of data
transmtted during a period), and therefore received, varies dependi ng on

cont ent bg??d%ggé ﬁf&ﬁ‘x’ir‘i&teﬁr% r%e»@%{iff@rnﬁas d detiak et BRRMeXiREIEtytaRe Second
S

to broadc: or one second a programe. The processor 23 and the

23 Kk d
S?ggﬁ :;m‘ep gg%agm?ff va Céﬁ%c} &ura { ?he I%E&Isor 44 Beted thete fnﬁlﬂ A i ng

e co nter does not SI nt tine
fromthe beginnin ro r ﬁ[ﬂta to be toref\g § can be
conpl ex i file agdfog ?‘éﬁsét’ f?"r? ﬁé‘@‘i" PIPgTBRmE taf‘i“l laé’F“thSS‘&“’fﬁ nsbead t he
counter counts an absolute tine (Gl or UTC for exanple). The count data
i s appendeatdtdiskt ¥e @n ptactinerahaipgva secsers mightsinghude seme Opall ﬁgﬂﬁ’ls% RRASSin this
exanple. In another exanple, the count data is 20 witten to a separate
i ndex 3 egihat entiiné@thenlatadelddédsfrorh3he beginmngwpibe file, tubenlysf thdpreceswiea of
the di sk 13 nmenti oned above. As programme data is received by the receiver

3, it canpPpent id LABcd® tifbsh ink® RBtord b teafitk. dTEK id ot My eanspecisimmzpl |y, the
recei ved progranme data can be stored on the hard disk 13 as a linear file

or in a so- cr@mtl%g segg%éﬁ‘é’a%efrﬁ?ﬁ lﬁfahb@aq@({tc}‘ﬂjéﬁlé'lﬁs a 25 defined start and

progr amme’ data i omthe start until a defined end

SUBSTI TUTE SHEET (RULE 26). WD 03/ 043320 9 24 ped. In
contrast, the 559 A Jpkels HQE B¢ f(ﬁegle e&?&z bglﬁﬁtépon%% )!r?ﬁlﬂf’l@atgl cont ai ns
programme data of a specified duration, rocess 23. del e 1(iles t he
begi nni ngPEcetse23 CAR E0RHAT BEFOPR 42 £ ¢ %&’6 %aIPE‘@e‘fa\'}aeﬁF BASYF Ofata in
the file in new sectors of the hard disk 13. (In practice, the new sectors
m ght 10 ncFileden stenieard diskl 13. oWheh theepreesssardetamiresttheldhe AIOgEINTA 20,
del eted fromthe beginning of the file, but only if the processor

the file has a specified duration, the processor 23 can delete the beginning of the file

whilst new programme data is written at the end of the file such that the programme -
data stored in the file does not exceed the specified duration. More specifically, the
processor 23 can move the start of the file. For example, the processor 23 can identify
15  the sector in which the file starts and then locate a subsequent sector of the file from
the file allocation table to which to move the start of the file, such that the sectors
preceding the new start of the file are deleted from the file.
The count data can be used to control movement of the start of the file, i.e. to
locate the subsequent sector to which to move the start of the file. When the count
20 data is appended to the programme data as it is written to the data file, the
processor 23 reads the count data from the file. When the count data indicates that
(say) 30 seconds of programme data has elapsed from the start of the file, the start of
the file is moved to the sector storing data including that point in the file. When the
counter 23a and processor 23 subsequently indicate that (say) 30 seconds of new

25  programme data has been written at the end of the file, the start of the file is then

SUBSTITUTE SHEET (RULE 26)



happens to allocate those new sectors to the file. This is not the sanme as
sinply overwiting sectors already permanently allocated to the file.) The
count datwoios/oms3e useful for the review buffer. For exanmpiC&/GRoMO5109
processor 23 can nonitor the count d for the programme data as it is
witten toa 10 file on the hard di sk 13. Wen the processor determ nes
that the programe data in the file has a specified duration, the processor

23 can dgﬁ@eageaga d&g?&{‘ﬁ}éngf @E cbing dhid i€ stoskd LrSthe RepiriE GgicRTOEIsBAtthe i S

witten file such that the programme data stored in the
file does not exgeed the specifi rat.i GhdAd GadsteY is fehe

pr ocessorprﬁ?sé‘érryﬁn?ﬁ%atﬁlgstg garr{‘e Igguntgﬁ’e&%qagl? atll}—%gaqgiﬁaéﬁpl e, ? he processor 23
can identify 15 the sector_in ] t file,stants a I e a
subsequen® 15@&%%13 nofntp gher file gt %@&quyﬂgois?qogdé Pf‘glg X ?%r M&Qz eggge\t/(\j?hi ch to
move the start of the file, such that the sectors precediag% .tge flew start
of the fiheomerexatplethsinfenragisas may gorethpnuBbek ofues U4HagEregkaty o
control novenent of the start of the file, i.e. to |ocate the subsequent

sect or5 t orepbiived ahd thoview tskeet of tetfilofcat e iflentifiedie summéngc Garmumbe ofat a i s
appended to the programme data as it is witten to the data file, the

Pr 0Cessorygds f&@q&sdésﬁ@dgé}%u(e%agasécbﬁd@)t he file. When the count data
i ndi cates that (say) 30 seconds of progranme data has el apsed fromthe

start of the fida, i Sovilidsethk SreBRVAD taiH Biatse Elepibiliy or i ng
data incl udi nglr%lﬁa]ingglgfi?\({fasﬁér\nt %até?)l e.1 Vs\hen t6he count e?&ZSa and p?ocessor

23 subsequently indicate that (say)y.3 3 Lafgpdat a has
been wri tﬁ’@ﬂ 15% Efﬁ}élogﬂéj% ntﬂ%s(@ﬁ e 8?{@8@? 12?‘?‘ © g%ce?%g%??lglg?%gt@hen
SUBSTI TUTE SHEET (RULE_26) WO, 03/ 043%)20 PCT/ GB02/ 05109 25 ”%\lﬂﬁg

i d
so on. |frecaedingiwt thadastid) wimesqSRY ph NS BOgraas i feleVIRgPet'sr 383 Ihg "

processor 23 operates in the sane manner, except_ that data in the_index
regi si@r fesordimglthetppogrammte ifyts gniistynin 4 lﬁleghﬁlefqtqatghgprwfﬂélhas(lgg§ s #6 seconds
of the programme has el apsed. 1In one exanple, the index register may store
t he nunbericofer Byleas ‘alkcotitfar therprogtamalel within 30 minutes (say) from the start of =
the programme. This is achieved by stopping moving the start of the review bulffer.
As soon as this is done, the review buffer is effectively converted to a linear file. A
new review buffer can then be straightforwardly created by starting a‘ new file if
15  desired.
Figure 3 of the accompanying drawings illustrates one way in which the hard
disk 13 is controlled to store data during the recording of a programme. The hard disk
13 is arranged to record by default the programme currently being viewed by the
viewer in a file on the hard disk 13. This file is referred to as a “review buffer” as
20 mentioned above. Under this default condition, which is depicted by time line A in
Figure 3, the hard disk 13 will store up to 30 minutes (say) of the current programme.
Typically, this length of time is preset as a default time of 30 minutes during
manufacture or configuration of the receiver 3, but it may be user selected to be

0 minutes (i.e. turned off), 5 minutes, 15 minutes, 30 minutes or 1 hour for example.

25  Generally, any period up to an hour could be chosen by a user. The recording begins
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5 received and the new start of the file can be identified by summ ng the
nunber of bytes for the desired period (e.g. 30 seconds). This nethod of
storing daDa3pue des the receiver 3 with greater fl exibi [PCT¥GBRI0&M9 has
previ ously been possible. In particulg, the receiver 3 can change from
recording just the last 30 m nutes (say) of the programe in a review
buffer, to 10 recording the progranme in its entirety inalinear file

strai ght f Qfﬁ%ﬁ?rﬂfg ¥Yser &SwilcBBY 0ASthe R&ceivél 8V wheh @t Switdhes @6 d' newotharnel.
programme wthin 30 mnutes (say) fromthe start of the programme. This is

achi eved g% eorap%pc':or}l%nﬂgsv lugﬁlf ;Iﬁke déétgﬂ’a#efde%eﬂ% o EYth € Whial L%Jeﬁ%ecorﬁ@d $@8@n as

this is d e’'Tevi ew Is°e tivel converted to a linear file.

A new review buffer can.th trai tfor cre ing a
new file fhereafter gerijugy Wlitﬂ gﬁ (gg‘f’f%(?f © a%a(f}éﬂn%gké g %e@ﬁg’gﬁél?{ gst rat es
one way in which the hard disk 13 is controlled to store qﬁ@% durjng the
recor di ngsush thaprosdy dhersecleqisd lpgth ofi the Pwrar@mﬁrltsa’f‘?&é‘&e 0 af ﬁ’

default the programme currently being viewed by the viewer f|Ie on
the hafd ehicsididgBopeFation fial ackgromed eperabnt @dasq@lresr@/mséwlmwt@ﬂ" 13;1%1620

menti oned above. Under this default condition, which is depicted by tinme

line A i niin&BAcHo® sProfrassidiabpihdiredordidg whown &i tine line A dufifig thertwoabagtsay) of
the current programme. Typically, this length of tine is preset as a

defaul t t gfrﬁ l?uégrggln@ H{)ﬁﬁleqﬂfe']f‘gthe Tk @Ptﬂércﬁlrﬁiht SRIrAAME dtdr@Nidthet he

receiver I't may e user selectéed to be mnutes (i.e. turned off),

5 m nutes nut e r ly, any
period up retvbevéﬁhﬁ a(’t &fl ma’“ e "|§nsdgétoe% HQPH{CIJd% al gﬁj(%r%ém eglﬁir? s
SUBSTITUTE SHEET ( RULE 26§:V$)03 043320 CT/GBO%%R§}09 2& wheqsahe user
swit ches @merween BeaisvetWitrhgf aRilnraqeveRp OF FEYC BRS¢ ABRRERS "ecor di ng
continues until the designated period of tine has been recorded
t her edft eline onalsoshewniap I’leehbnbedésﬁlg‘EP 3o2ir3 lagert tirge mihen dhe fexiew B‘éfg"rrdi ng
bei ng del eted

includes the end of the previous current programme and the beginning of a succeeding

programme, i.e. extends on both sides of a programme start.
In the event that the user presses a "pause" button on the receiver 3 or the
remote control unit 28 during normal viewing of a broadcast programme, the receiver
15 3 enters a "live pause” mode. In this mode a paused frame of video is displayed on
the TV 2, but the programme continues to be recorded. More specifically, if, as
shown in time line C, the review buffer includes the start of a programme when the
live pause mode is entered, the content of the review buffer is truncated to the start
time of the current programme as shown in time line D. In other words, all data
20 stored in the review buffer that is older than the start of the current programme is
deleted. If the start time is not included in the review buffer when the live pause
mode is entered, the entire programme recorded so far, i.e. all the data in the review
buffer, is retained. Thereafter, as shown in time line D, recording continues with all
data being held in the file. More specifically, the review buffer is converted to a

25  linear file by the deletion of data from the file being suspended. At the programme
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such that only the selected length of the programme is retained. This
default 5 recording operation is a background operation and requires no
user intewaatioeds2o Tine |ine B shows progression of the r@carGBogs®hown in
time line A during the broadcast of 3;programre. In tinme line B, the

| ength of the current programme stored in the review buffer is at it's
maxi mum and does not include all of the programe fromthe tinme when the

user sw tﬁ&ﬁ{hag{s‘ e?gh%vﬂeﬁ(iﬁé ¥igH o?ttgrne%%¥ afmeharelved, theescoaditof tae 10 | i ne

. . t : .
is al so shown time [ine C of Figure at a later tinme when the review

outfer | RELUGeRof e %ﬂ%aggedtaﬁg (BE RO EHIHE HarPROBE 2R 4 iy

begi nni ngmo programme, extends on both sides of a

programme start. In the event, that the us esses "pause’” . n on the
recei ver BV&FW DHEST, 28 FHOD dBHL fneﬁﬁﬁ’i %‘?egu ﬁl}‘?}l}%’f ﬁﬁel t%\%ee%e rlllgclf%ée(ga
broadcast programme, the receiver 15 3 enters a "]ive pause’ node. In this
nmode a patheettchrdgfeprorammie ceither @ dts| enjiselyoRT tHEn e gsay L?’b PHRIGS g‘ﬁr anme
continues to be recorded. Mire specifically, if, as shown in time |ine C
t he reyi ewhathvéeperlaick setdsy thbesest fom tefora the mgreawhemibepansecbutiopyaspause
node is entered, the content of the review buffer is truncated to the start

time of tReccdd LAHE 1R @Ed s AsrosABMIe. i NThd Mew ievéevD.bulffer abhminswireds, al |
data 20 sfored in the review buffer that is older than the start of the

current progr ' el.ef £ihekfart he start tinme is not included in the
revi ew bufg?eregz\imgﬁkfgﬁaeﬁ?ﬁ ve paﬁs?e node is entered, the entire programre
recorded so far, .i.e. | .the data in rev] . : i gl phied.
Thereafter, as I%HB?I%III?%Bt fhﬁéllweﬁ abcorp}engg?eéll ﬁ/nag}’ie (t)lr?{qilé&r%ﬁlgrgthv%rg%c{ra%(fl dat a
being held in the file. Mre specifjcally, the review buffer iscconverted
to a 25 | ibieupssing @epplayhduger 8t fsn Bt feé’iaéaf EB‘FR“[ R et CB‘éﬁf?GSs%“s%pended.
At the programme SUBSTI TUTE SHEET (RULE 26) WO 03/043320 PCT/ GB02/ 05109
27 boufdathe receiyer dtierdisphaying thet prograntree soxed gt Sy g file rACERRYDL ¢ he
recordal of data in the linear file is stopped and the next programe
starts toshewheg tingeling B, themensiver 3 has reached the end of the programme stored in

the linear file. In the meantime, the new review buffer has recorded the next
succeeding programrﬁe for the default or selected period of time and is continuing to
record the programme by deleting the earliest part of the recorded programme from
15 the buffer. As the viewer cannot therefore view the start of the next succeeding
programme (as it has already been deleted from the new review buffer), the receiver 3
returns the viewed to normal viewing by displaying the live broadcast as illustrated in
time line F. The receiver is therefore effectively in the same state as in time line B,
but with the viewer watching, and the review buffer recording, a later broadcast
20  programme.

Time lines A, B and C of figure 4 are identical to time lines A, B and C of
figure 3. Time line D of figure 4 illustrates recordal of the current programme in live
pause mode before the next succeeding programme starts to be recorded in a new
review buffer. In time line E of figure 4, the viewer has pressed the “fast forward”

25  button on the remote control 28 and the receiver 3 is displaying the programme
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review buffer, as shown in tine lines Db E and F. The linear file therefore
includes the recorded programre, either in its entirety, or fromthe (say)
30 mi nut ewo(0s4B2mhat ever period is set by the user) fromproafGaoe/ostee

i nstant when the pause button was psgssed until the end of the progranmme.
The new review buffer contains the succeeding programme fromthe start. In
time line D, the viewer has commenced navigation within the recorded file
by press %%grcfeg‘?n Rl B Btk aR irRFeabdterate ds tinfedingR of figure tothe sseivendt e

control an 10 the receiver 3 is displaying the progranme stored in the
linear file., At th ' | Bcdrbd®inl thOEnbar filband caehisekaBplhais reached
the end Sg‘ﬁéa%%doaglrgﬁir}rlgtpg rgl\gﬂélezlﬁccsr?éhaémltihﬁgar file. In the me%nti me, the

3 g¥vaL Ie;/ i %pﬁa&{n&%@ gg% ﬁr] ]eF(?ﬁ%ﬁg]fengr% g@n%ﬁe)é&s. reSHHGEE RLIMB Qe ROTcANEMLeE OMst he

is continuing to record the
programe by deleting the earliest _part of the recorde from 15
t he buf f ean basseemdramdime linghBotnd FeFsr B V&Y lglﬁ‘gerg%agrr?d’t%? zr‘Ct%%aen%tr?ext
succeeding programme (as it has already been del eted fro%tgﬁ: W revi ew
buf f es), rhiémisc@buety $d stidl contgng the stareviehe NEXMFPHRMNT EiFh 85 i spl ayi ng
the live broadcast as illustrated in tinme line F. The receiver is

t her ef or &, 8ff @Gl GHed 1h thet Ineas filehstirte dEplayed.t The redeiver B can Hisreigict h t he
Vi ewer tching, and the review buffer recording, a | ater broadcast 20

programre, Tioe || B (B BvE befadbisoby Qisplase itdertnitantd off betling® | i nes A
B and C oSFa‘a"?%%r"%‘Bg%?‘.”‘rre l'ine Dof figure 4 illustrates recordal of the

current p ﬂg glrna %}Pe‘iyg aelz‘%i%\s bR AN SE BR8] Qe frhshdiRt lexamples €einghdar ogr amre

starts t a new review buffer. Intine line E of figure 4,
the viewer has pressed the "fast forward" B, P& EemRdaocont rol
28 and t hide redesy \béffe%mic’té-‘laa? the 37t Hg{hF H‘S"tp?régrr arm%éqgesg B%I PUTE SHEET (RULE
26) WO 03/ 043320 PCT/ GB02/ 05109 28 recorg[ed.gﬁ@ t@g | i nesar.vgniégh(ﬂée an

i ncr eds edi.e. abeerectiver B displayiethe e Wpalerst 4l YPIGREYr BESSTRl 3

between these two examples, e.g. by display of an appropriate message.

In the above example, the live pause mode causes the entire review buffer

(subject to truncation) to be retained (as linear file) until the recorded programme has

been viewed to the end. Thus, the viewer can rewind to beginning of the programme

15  or to the length of the review buffer before live pause mode was entered at any time
until entire programme has been viewed. In another example, as soon as the viewer

starts to view the recorded programme, e.g. by pressing the “play” or “fast forward”
buttons on the remote control 28, deletion of the start of the file recommences. More
specifically, programme data before the default time of (say) 30 minutes or the

20  selected time mentioned above from the point in the recorded programme being
viewed is deleted from the file. (In the event that the selected time is O minutes,
programme data before 5 minutes from the point in the recorded programme being
viewed is deleted from the file.) Memory space is therefore made freely available

more quickly than in the previous example.
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has di spl ayed all of the programe recorded in the linear file and, in this
exanple, is displaying the next succeedi ng programe as recorded in the
new revi ewomanizsee As can be seen fromtine |ines E and BCTIGBI2/08W9T evi ew
buffer has not reached its 5 nmaxi numygapacity and still contains the start
of the next programme when all of the programe stored in the linear file
has been di splayed. The receiver 3 can therefore seam essly catch up with
the live broadgastinBy Adingldb aY FipGret e Crdaaret & tofie tihes Aianér of figure3.and the
new revi ew buffer at an increased rate. In another exanple, even when the

review b fv?ev b% ltﬂﬁiéap & 85 ik Sthet\h&Vé?%Essﬁé’ R@RMTBRo HE théi remete | S
ret urned it he recet ver dlsp ays the live broadcast.

Typi cal Iy, t e%%g%ﬁp%;g{gl‘éﬁﬁasug% ey t’ﬁ elﬂlet(ﬁ'e'(ﬁeﬁ%%@3exms€$he e.g. by

di spl ay dniy ove exanpfe, the |ive pause

node causes the entire review bufter ct .t n t

ret ai ned reeedverithegfore itrugyatgh £he IqViRY PE&%& HJeﬁ] %t?)'g intﬁ% %‘égglﬂ@e &lﬁeewed to
the end. Thus, the viewer can rewind to beginnin rame 15 or to
the | engtdecatied inehe esiiewbbifer ad ¢ravertsethp F%e‘ﬁé’aﬁgr ol n%é i %ﬁl&r“é‘a"' at any
time wuntil entire programme has been viewed. In another exanple, as soon

as the V'l@d’éﬁD of 8 @étﬁlﬁ@mwlﬁms Dhend Feafdigiesl5 phe gacaivee? S@vegthedyleprrfé@m ng the
"play" or "fast forward" buttons on the renote control 28, deletion of the

start of &, rtﬁ&@iﬁeﬁdf%% redbraed pEdpeshiiecal ddded po ale aseris pasanabef or e
t he defa #‘hﬁatrfl?re (say) 30 mnutes or the 20 selected tine nentioned

above from the ?glﬁfg%ﬁhglg ‘??Jll‘tizﬁahﬁje%ﬂmﬂrp EARERf ARl RPordvd pY&danuse d@d et ed

fromthel? e even e se ectedtlma|50mnutes

pr ogr amme dat'%i be %&%Crgagg%ﬁeg“g&%? I%gg&og 0 ) SRCLEESOTHE S RRAET amTe

being i space |s theref ore made
freely available nore quickly than |n the reV| ous ex 13 TUTE
SHEETI(Q RULdRtRBYs tNE@Bd the3moerapang agshide o decF Vg 1P eW Chs“ggé ‘L‘
figure 5 are the sane as tine lines A and B of figure 3.

recorded in a new review buffer.

Time lines A to D of figure 6 are the same as time lines A to D of figure 3.

However, in time line E, whilst the viewer is fast forwarding through the stored

programme, the viewer decides to save the programme and presses the save key on

15  the remote control 28. The receiver 3 therefore saves the linear file at the end of the

programme by adding the programme name to the viewer’s personal planner and

returns the viewer to the live broadcast in a similar manner to time lines E and F of
figure 3.

The receiver 3 is able to record one programme, while another programme is

20  being both viewed and recorded. The receiver also automatically records programmes

in a review buffer or in a linear file without specific input from a user. This greater

flexibility and automation in recording brings with it the possibility of conflict

between demands for memory space of the hard disk 13. For example, allowing two

programmes to be recorded simultaneously increases the likelihood of a conflict

25  occurring between programmes selected to be recorded and programmes already
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However, in tinme line C of figure 5 the viewer presses a save button on
the renote control 28 instead of the pause button as in tine |ine C of
figure 3.wolBlosi32¢a he receiver therefore truncates the revcCa#GHRROf®Y tO the
start of the programme being 5 recorggd in the review buffer and converts
the review buffer to alinear file as intinme Iline Dof figure 3, in tine
lines D and E of figure 5, the receiver 3 saves the linear file. In

particul ar. {8ent bbikeroeat WOLIRS ProlRsnPhegeivee IBsindddech prorithéeatiser ' s
per sonal pf anner. The saving is actually carried out at the end of the

recor ded bl oo 3 R ﬁe?%lﬁ&d%%iﬁsesi mal{ dilttaehonfibandes opdiaelvenld er

pressi ngt ah 10 continues to record the progranme

and the programe received in.the new chanpel .is.. HR BeldgW I evi ew
buf fer. Tine IC?Wé’%aYA}nt‘ﬁhlﬁl81“5?1‘?33{?F%r%%1g3193np ﬁgnggl%seerdgg% %ﬁﬂ” Pflanes A to D of

figure 3. However, intime |line E, whilst the viewr is fast, {0 rdi ng

t hrough teclsttoeesadings that shavid ngvebe ?@Wu%& ‘Eﬁ\i"ste% kseR, 8ve[nﬁe) %r}dc’)éég?am"re and
presses the save key on 15 the renmote control 28. The receiver 3 therefore
saves 5t hegndken@aisidrs! ®asad dnhehaesdeationt Keep pverfs ke PHOTIEIAYHFY I ogr amme
nane to the viewer's personal planner and returns the viewer to the live

br oadcasty, i fidifle Sidd, {2 theBAREWiskOist ilrgady i fulls off kaeyl efens$, ofbeymrcerdingsThe
receiver 3 1s able to record one programe, while another programe is 20

bei ng bot.h ;vi.ewe i 66k id NBe NB¢iBIWV BAff@ Sf abiraentd daldrgerr ecor ds
progr am*régcm‘%hﬁgaglrt%\glg%%ﬁ%ﬁ@egs or Tna linear file without specific input

froma user. This greater | exi il 1.t cTo B0 @NndvOndr 868 @PPg) bri ngs
with it tm%seb‘f?sg’ieﬂ%??teye%t?’ i%enfl?’%%c jghc teﬁlqvmé[gqg%rlmndsn?grnp rﬁenorspsp)ace of
the hard disk 13. For exanple, allow. t WO [ ogr cpl ded

si nul t anavogtapmasc TBgEce STAgRENEY A6 H;ngfoafang @SH%F\I%%{ ggfdggﬂggerf &rali%ngé bet ween
programmes sel ected to be recorded and progranmmes all\lieadg/ hSUBSTIdT&J'I'E SHEET
( RULEL(26 ) uthEppBifavBBY GeteClinGRes eosedbefonpbeing viewed. Next 1s other recorde

but not yet viewed programmes, followed by recordings already viewed and
recordings made while a programme was being viewed (e.g. the review buffer). Part-
recorded programmes have lower priority than full recordings. Thus, if there is a disk
space conflict, the first recordings to be deleted are the recordings made while a
15 programme was being viewed followed by recordings that have already been viewed,
then other recorded programmes and so on up to PPV programmes. Keep events are

not usually automatically deleted.
Conflicts can also occur between programmes identified for recording. These
conflicts can be dealt with in a similar manner by prioritising the programmes to be
20 recorded. In this example, the highest priority is given to keep events, then PPV
programmes, then scheduled programmes that are series linked (e.g. an ongoing soap
opera or series) and then other scheduled programmes. The review buffer has lowest
priority since it is a record of what the viewer has just seen. If two programmes were
to fall into the same priority group or category then the shorter programme is recorded

75  in favour of the longer programme in the absence of any other input from the viewer.
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recorded. In order to deal with this problem the receiver 13 includes a
priority table, that nmay be user defined, but is normally defined on

conf i gur awpoma/0¢d324¢ he receiver 13. One way in which exi stiPeg/GReoOs®PNgs can
be prioritised is to allow the viewersgto select recordings that should
never be automatically deleted ("keep events”) and to 5 nake deci sions
based on that selection. Keep events take priority over any other

recordi ng and, jid rdcbReanfhydinglade Sheficgiagyfot ekiratindkmeprdingeint whicht her
recordings including autormatic recordings in the review buffer are

abandoned. | o OLIELl Ccarl BSBINENG SREMPURG SmodihesineN bipjghastipr | or ity

i's given 3 = VI programmes. These programmes are paid for

and the viewer woul eref.ore be 10 un [ A ar di erased
bef or e bé?rﬁédcxﬁﬁté‘%geiffg‘ehgﬁtﬁ?% e’&f%é@”%%?&?ﬁé%“ B%l%sgr?g{?ﬂ/l&{esteﬁ \%{ g\?\gg tglrﬁ?)gr ames,
foll owed by recordi ngs already viewed_and . ordi ngs nmade whi ke

f i ot 8of 4

and .re
pr ogr anmefonese pspgrgmmechriag cailigt thager fish diPd I°T PRPFA e oF

progranmes have lower priority than full recordi rlgs. Thus, if there is a
di sk 5 pas@ngoefthisctonftitteist deak twithe bor piowiging thependdief epe @TeE#MReVIRcor di ngs
made while a 15 programe was being viewed foll owed by recordings that have
al ready bgesyityi Sedhe stheof ahbiber wet oy dgdingr ogednerdstimadrisitpPvep ato PPV
programes. Keep events are not usually automatically deleted. Conflicts

can al so \@ﬁ]%n programmes identified for recording. These
conflictsg’gﬂgtﬂ}lH %ﬁgea t with in a sinmilar manner by prioritising the

programmes to . 20 recorded,. .| J he HpOBe st tHerdbedrcky i S
given to keep gsﬁnﬁ“g‘?m% hce%rg%g{?nﬁp%%@gm%?m?ﬁ(gﬁm?chezgjgl ed programmes t hat
are series linked (e. i

C g. an aqngoi 0 opera or i . ot her
schedul edobfustierinays fOp, B¢ WE %rW%gBﬁFg{)C%a‘geVF%&ag%e§ ?‘Eﬁ I:%géli‘/?l;}ad}slésglgéé}ni t is a
record of what the viewer has just seen. |f t rogra s. were..to fall
into the pargeammedbecapsepbypimer etheredange Wﬁgﬁggﬁg‘l@%gﬂa FAShEg OL IS i
recorded 25 in favour of the longer programme in the absence of,ai]y ot her

i nput f r oprdgienmieelethe evSIUBET h ToiTECSMIEDDs Rbk FeceB)pr $\0s g3ptreddo displdy

PCT/ GB02/ 05109

a warning when the viewer turns on the receiver 3 , inviting the viewer to adjust the
programmed recordings. If the viewer does not turn on the receiver 3 before the
conflicting programmes are broadcast, then the prioritising rules will be applied. -
15  Conflicts can, of course, also occur when the viewer is programming the receiver 3 to
record programmes.
In either case, the receiver 3 will output display screens identifying the conflict
and suggesting changes to the programmed recording in order to resolve the conflict.
The suggested changes are made based on the defined priority rules. An example of a
20 warning display screen is shown in Figure 7 of the drawings. Here the viewer is
watching channel 310 Sky Premier and the receiver is programmed to record both
Enemy of the State and Shark Files. There are only two tuners 10a, 10b and so one of
the recordings will have to be sacrificed if the viewer is to continue watching channel

310 Sky Premier. The viewer can interact with the display screen to cancel the
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31 The receiver 3 may include the facility for extra-time recording in
which a recording begins early or ends late in order to accommodate slight
sl i ppage wo oBloe332br oadcasti ng schedule. This extra tinme r@corcGim@swan cause
conflicts with a start time for one pypgrame being earlier than a finish
time for another programme. In this 5 exanple, this conflict is dealt with
by providing the end of one progranme with priority over the start of

anot her a o [V I ' LR ok, 8V EM Rive B tine.
Thi s auto#gﬁ&c{m%rc%foér@fﬁgihﬁ@ gfm?e%%??fﬁé%&neled onl 3}1 be eapp}p?de% in the

absence of .further. input from [ nflicts can develop after the
receiver ?sﬁ%lgoﬁ%(ghlsv 18?85&?%’%1?1&% usr%mlt%?' a slip or other change in the
schedul ed broadcast time of thee programe. In the event that onflict
devel ops, the rAEERFEPIEDN areaptingErlentt BATEnicisen 5 VR Th EEHFRR A B vi ever
turns on the receiver 3 , inviting the viewer to adjust the programed

r ecor di nggirawings hdengi thoteveen des prsviousiyrprogranecd e geagaver Lo Fsprt Bname
conflicting programmes are broadcast, then the prioritising rules will be
appl i ed. 14 tkoStdié ahd Shank, Fidds at dintes ehatalvsam clher vietwemhdsttben atéanapted 0
programm ng the receiver 3 to record programmes. In either case, the

recei ver 3e¥btl THRUL Piks S 5 RIRYLhACORERE Wil Md brohd@st (A8d e@Bidin®ttimaof
suggesting changes to the progranmed recording in order to resolve the

conflict. 4T %%%%%eﬁ%%%%%%éﬁgﬁ%lﬁqa e(ﬂato@isﬁlgﬁedd&ﬁ ned.rBdd 8fi ty

rul es. An exanple of pllay screen is shown in Figure 7 of
t he draw ngs. re.the viewer i wat chi hannel 310 Sky Prem er and the
recei ver P@gb‘iel?gﬂsa ayetdoa%yégg’(grtgeﬁﬁﬂﬁr OIEHMOS?SO Vﬁéﬁ, % éé{'and Shark Fil es.
There are only two tuners _10a, 10b_and so one of the Lecordi n%s *ﬂ%l have
to be sacrificetnother Hampleak? rGeerding elash VARSI BAES 1S gh KA HhEIgUe] BT sky

Premi er. The viewer can interact with the display screen to cancel the
SUBSTI IDUT BEhSHEETingRUHEr ) WCrinay 3438 IeeP@rogsanpedstpomcord Simpsons and

Charmed through one receiver 10a and The Matrix and Weakest Link through the
other receiver 10b. Simpsons and The Matrix both end at 7.30pm, and Charmed and
Weakest Link both start at 7.30pm. When Heartbeat is added to the recording
schedule a conflict occurs. The receiver 3 generates the display screen as shown,
15 identifying the conflict with a highlight 300 and suggesting changes by highlighting a
programme 302 (in this case Simpsons) that should be deleted. Viewer interaction will
result in the screen being changed to that shown in Figure 10, in which programme
302 is no longer shown and programme 304 (Weakest Link) is highlighted as the
suggested deletion. Further interaction will result in the screen shown in Figure 11
20 being displayed, in which Heartbeat is programmed to be recorded via one receiver
10a, and The Matrix and Charmed are programmed to be recorded via the other
receiver 10b. Other screens are of course possible depending on the number of tuners

10a, 10D, the priority rules and other features of the system.
Modifications and variations such as ;Vill occur to those possessed of

25  appropriate knowledge and skills may be made to the above examples without
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32 recording of either Eneny of the State or Shark Files, or can |eave the
programming as is, to end his viewng of channel 310 Sky Prem er. An
exanpl e oWoasfesser di ng cl ash warni ng screen is shown i n FiPgarGB3/06f9t he
drawi ngs. Here the viewer has previousky programed the receiver to record
Eneny 5 of the State and Shark Files at tinmes that overlap. The viewer has
then attenpted to record The X Files at a tine that conflicts with the
broadcast {epadturefromcthagpirit ankswbe of He iatdiriont 483 P6HRGH ﬂfﬂ%@end‘éd@zﬁﬁﬁge,
simlar to that displayed on the screen of Figure 7, is displayed advising
t he vi ever afhedigviléms fikfRfve the conflict. Another exanple of a recording
clash warning screen is showmn in Figure 9 of 10 the drawi ngs. Here the
recei ver 3 has been programmed to record Sinpsons and Charned through one
recei ver 10a and The Matrix and Weakest Link through the other receiver
10b. Sinpsons and The Matrix both end at 7.30pm and Charnmed and Weakest
Link both start at 7.30pm Wen Heartbeat is added to the recording
schedul e a conflict occurs. The receiver 3 generates the display screen as
shown, 15 identifying the conflict with a highlight 300 and suggesti ng
changes by highlighting a programme 302 (in this case Sinpsons) that
shoul d be deleted. Viewer interaction will result in the screen being
changed to that shown in Figure 10, in which programme 302 is no |onger
shown and progranme 304 (Weakest Link) is highlighted as the suggested
deletion. Further interaction will result in the screen showm in Figure 11
20 being displayed, in which Heartbeat is programmed to be recorded via one
receiver 10a, and The Matrix and Charned are programed to be recorded via
the other receiver 10b. O her screens are of course possible depending on
t he nunber of tuners 10a, 10b, the priority rules and other features of
the system Mbdifications and variations such as wll occur to those
possessed of 25 appropriate know edge and skills rmay be made to the above
exanpl es wi t hout SUBSTI TUTE SHEET (RULE 26)
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WO 03/ 043320 PCT/ GB02/ 05109 33 departure fromthe spirit and scope of the
i nvention as set out in the appended clainms and equival ents thereof.
SUBSTI TUNEOSBIREBB2( RULE 26) WO 03/ 043320 PCT/ GB02/ 05109 3#CTEBWNH09 1. A
met hod of storing data conprising: recgjving data at a variable data rate
that represents an information streanmy storing the received data; 5
determ ning the expected duration of the information streamrepresented by
the storedCHAIMSshoul d the information stream be reproduced as i ntended;
and deleting the ol dest stored data when the determ ned duration reaches a
gi ven peribdd suahméthed of Heristed s Bdmgskigr ati on does not exceed the given
period. 10 2. The nethod of claiml, wherein the information streamis

i ntended to be : ntially copstant rate. 3. The nethod
of claim1 or Zfeeﬁfen%giiéﬁae%ﬁ?aﬁg?lgﬂggéfﬁgtst%aﬁfes&%swgc?@ n}é’t”in@é?ﬂ SUPAMY  The

met hod of any ope.of .the preceding clains, wherein the expected duration
of the inforxat%lgrﬁg%tthreé Cr??vregﬁlg sented by the stored data is determ ned as

the period during which the stored data was received. 5. The nethod of any
one of %the pr ec‘ied‘?grﬁtjn’t?géh?rﬁ@%?@r @irafiqnhef gievieforpetion dtresm aepr2fendel byl t
period that may be varied by a user. 6. The nethod of claim1, wherein:
recei vi ng e etomrsk detazthepld the infommatiouistigam bd atprodideg agiméndee@npr essed vi deo
data delivered at a variable data rate; SUBSTI TUTE SHEET ( RULE 26)

and deleting the oldest stored data when the determined duration reaches a

given period such that the determined duration does not exceed the given period.

10 2. The method of claim 1, wherein the information stream is intended to be

reproduced at a substantially constant rate.
3. The method of claim 1 or 2, wherein the data represents a video stream.

15 4. The method of any one of the preceding claims, wherein the expected duration
of the information stream represented by the stored data is determined as the period

during which the stored data was received.

5. The method of any one of the preceding claims, wherein the given period is a

20 default period that may be varied by a user.
6. The method of claim 1, wherein:

recerving the data comprises receiving a data stream of compressed video data

delivered at a variable data rate;
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WO 03/ 043320 PCT/ GB02/ 05109 35 the determ nation conprises generating tine
informati on based on the tine of receipt of the data and relating to the
dur ati on wbD 0Ble33emt a when output in deconpressed form at paTgHOsMOD| al | y
constant data rate; storing the data cggprises witing the received data to
afileinastorein 5 received order together with the tine information,;
and the deletion conprises nonitoring the tine information of data witten

to the file anthedelcamimtouabmpfiscongendrating limeiiRRmhhsn B%Eé"on"t‘ﬁ@ﬁﬁ% off data
inthe file corresponds to a period of tinme greater than a predeterm ned

peri od so tebeipt aif tRy datansid@ntlaiifle tihMhet REZFRY in the file is of
a duration no greater than the 10 preget erraﬁﬁ@ﬁegf 62%%@ qxgj.enTﬂlétpHret“ﬁod of

any one of deebaipfgisel ﬁﬁniiam&@tﬂll};%égﬁ%?%ti s..stored as a data file in a
ele

nenory and the ol dest stored data 1§ 8'%% noving the start of the

data file to d : esenting information later in the information stream
15 8. A net hodast(g?mggteg{rei ?\%Q&gf[%,m??owpflgit G reqesredndpta te 4t flesinr 2 atorasn a dat a

file i n a ma\m)c{%r such hhat, the data file does not exceed a specified size
by del &ti M§-PHE Frieie'Opether Wit the dimeinforgmtiome data file whilst storing new
data at the end of the data file, wherein the oldest data is del eted by
movi ng the st ardtdghe delgtiomeemprises ntopitbeingthe time hieforR@idt 6T R Wakd, & r eam
9. The nethod of claim7 or claim8, wherein the nenory is fornatted as

plural sttbe dde aséctetatmgatua fiom det flef ivhen P6S URhE SmBuRESd ?%a % ltléﬂ? st or age
sectors. SUBSTI TUTE SHEET (RULE 26) WD 03/ 043320 PCT/ G802/ 05109 58 10. The
met hod of cotrasponts tvaesetiol dfM¥ns eRfater thart BpriRtanfibd £pdifod demll fi g as at 2

instant in time the amount of data in the file is of a duration no greater than the

10 predetermined period.

7. The method of any one of claims 1 to 5, wherein the data is stored
as a data file in a memory and the oldest stored data is deleted by moving the start of
the data file to data representing information later in the information stream.

15
8. ‘A method of storing data, comprising storing a data stream as a data file ina
memory such that the data file does not exceed a specified size by deleting the oldest
stored data from the data file whilst storing new data at the end of the data file,

wherein the oldest data is deleted by moving the start of the data file to later in the

20  stored data stream.

9. The method of claim 7 or claim 8, wherein the memory is formatted as plural

storage sectors and the data file occupies a series of the storage sectors.
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particul ar storage sector. 11. The nmethod of claim 10, wherein the start of
the file is noved by identifying 5 another particular storage sector |ater
in the sewb@s/ef326t orage sectors such that the precedi ngPST@EIGOSHRCE Or S
in the series are renoved fromthe datgsfile. 12. A method of recording
data representing a programre for subsequent playback of the programe,
the nmethod conprising: 10 storing one set of received data for one

programme 6 a Fhenethdd dfeclaimi ALWhEBROWS IsyarOt Pt dak 1 R8s RERG datR,f or
di splay of the programme represented thereby, the one set of recelved data

bei ng st or patitiasg6REE e W th the nethod of any one of the preceding
clainms; and sinultaneously recordi ng another set of received data for

anot her progranme 15 in the store. 13. A nethod of recording tel evision
programmes, the nethod conprising storing tines that progranmes are to be
recorded and reyjsing the stored tinmes if there is a overlap in the tine
that two o?ﬂmrihmﬁ}ogrﬁ%ia% ﬁ)’t‘@ef?én fhecwary 0F theofilgiiy nqyed by iidentifign@0 t he
progra havi ng progranme type with higher priority on a stored programe
type pri or#opheriRarticular stqmge seateroldtesfin dheriserieb3of stormge issitog suelitkdtnge t he
stored tines if there is a overlap in the time that two or nore progranmes
are to be peessitsiotage giov@s pr fhoserieg arnrenBVBS TlomJHE dSHRES. ( RULE 26) WO

03/ 043320 PCT/ GB02/ 05109 37 turn to programres having respective programre
types with higher respective priorities on a stored progranme type
priority list 15. A nethod of making recordings of plural progranmes, the

glra'ég(r)g nngspzt?gprbjés Figglgﬁgggergﬁ%lﬁfﬁ% @ath}e%é.sEQ{tirlg st piréjg?grgl}rfcey%or}gs&%gc?usen? f
playback of the programme, the method comprising:
10 storing one set of received data for one programme in a store while
simultaneously outputting the same data for display of the programme represented
thereby, the one set of received data being stored in accordance with the method of

any one of the preceding claims; and

simultaneously recording another set of received data for another programme

15 in the store.

13. A method of recording television programmes, the method comprising storing
times that programmes are to be recorded and revising the stored times if there is a
overlap in the time that two or more programmes are to be recorded to give priority to

20 the programme having programme type with higher priority on a stored programme

type priority list.

14. The method of claim 13, comprising revising the stored times if there is a

overlap in the time that two or more programmes are to be recorded to give priority in
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their relative priorities; storing timng information relating to one or
nore programmes to be recorded together with information identifying the
type of pwogsamseoto be recorded; 10 conparing entries onPCR&GHRIOSI0PtY |i st
with the stored timng and type inforgation for each progranme to be
recorded; and revising the stored timng information in the event of a
conflict between timng information for two or nore programes to be

recor ded, nggpeNQiddamiet NRvingetedpdcvide p}IBIiogfairﬁrh@Stypefs whd Bighéd irespediiye
programmes. 15 16. A nethod of controlling a recorder to record programes,
the nethod.. G | SkLAg. | onbty. | ist 1dentifying types of

pr ogr amme H?§8%§&¥%ggggégggﬁgﬂgﬁgrﬁ&h?gy%¥ﬁve priorities; 20 storing timng
information relating to one or nore progranmes to be recorded together
with information identifying the type of programme to be recorded,;
receiving a data stream i ncl uding dat.a representin rogra cont ent,
progranne1§den#§tiH§Fa°§nHwﬁﬁﬁa%FH PEY yin iFNe158@§H@%§tqg$nﬁ§ﬁﬁﬁ
programmes; conparing the stored timng information with the received data
i denti fyi egmpheing25 broadcast tines of progranmes; SUBSTI TUTE SHEET ( RULE
26) WD 03/043320 PCT/ GB02/05109 38 adjusting the stored timng information
in the event ofgeperatiangeriasitydidtddantifigidg tfpes rof tphegramoes ve te detoadaddedt i f yi ng
t he broadcast times of programmes; conparing entries on the priority list

W th the siorRevepriogtisd type information for each programre to be
recorded; and 5 revising the stored timng information in the event of a

conflict bet We&tbring timing information relating to one or more programmes to be recorded
together with information identifying the type of programme to be recorded,;
10 comparing entries on the priority list with the stored timing and type
information for each programme to be recorded; and
revising the stored timing information in the event of a conflict between

timing information for two or more programmes to be recorded, depending on the

relative priorities of the conflicting programmes.

15
16. A method of controlling a recorder to record programmes, the method
comprising:
storing a priority list identifying types of programmes to be recorded and their
relative priorities;
20 storing timing information relating to one or more programmes to be recorded

together with information identifying the type of programme to be recorded;
receiving a data stream including data representing programme content,
programme identity data and data identifyin g'the broadcast times of programimes;
comparing the stored timing information with the received data identifying the

25  broadcast times of programmes;
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timng information for two or nore progranmmes to be recorded, depending on
the relative priorities of the conflicting progranmes. 17. An apparatus
for storiwgodasm2conprising: 10 a receiver for receiving eaTaBR/Hos109ari abl e
data rate that represents and informagion stream a storage device for
storing the data; and a processor for determ ning the expected duration of
the information stream represented by the stored data should the

i nformation st aémstiiethe spradtitindng iaformhbon i wvdeet ofhehenge dshiztettinedge
devi ce deletes the ol dest stored data when the determ ned duration reaches

a given perdnohe Seeiveiata HBRifiakL W Bo]ELa Bt Sihr %l@ﬁmfé@,t exceed the given
period. 20 18. The apparatus of claim 17, wherein the information streamis

i ntended to be - a ti.al cons L.af. : e
appar at us of & g&rfgéj%%ﬁc Sa??n%%%@?eff% Mtg g%t tgé)?%dprtlgislg t%‘n%at@%deo
stream 25 fSUBSTI'I TUTE SHEET (RULE 26%c dQS/ 43320 PCT/ GB02/ 05109 39 20.
The appar SMQENHONLRY CaGhPrOg" i'Ee 10454182 wherein the processor

determ nes the expected duration of the information streamrepresented by
the stdred dat &vdsingHbe sgsed digpiag infegmalore in tthe cxensr @da FapHichestWes®ei ved. 5
21. The apparatus of any one of clains 17 to 20, wherein the given period
is a def sulibg peoimdicntbritive @apparcapregracongs: foses raverded. Bspendinghorathgser can
vary the default period. 22. The apparatus of any one of clainms 17 to 21,
wher ei n t RgatsteQiragRieslOF ie@ohBiclng programmes.

17. An apparatus for storing data comprising:
10 a receiver for receiving data at a variable data rate that represents and
information stream;
a storage device for storing the data; and
a processor for determining the expected duration of the inforﬁation stream
represented by the stored data should the information stream be reproduced as
15 intended;
wherein the storage device deletes 'the‘oldest stored data when the determined
duration reaches a given period such that the determined duration does not exceed the

given period.

20 18.  The apparatus of claim 17, wherein the information stream is intended to be

reproduced at a substantially constant rate.

- 19. The apparatus of claim 17 ‘or claim 18, wherein the data represents a video
stream.

25
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10 hard di sk. 23. The apparatus of claim 17, wherein: the receiver

conpri ses neans for receiving a data stream of conpressed video data

del i ver edweto3m43sa0 i abl e data rate; 15 the processor conpriPSFGBRANIIT Or
generating tine information based on V\Ji:e time of receipt of the data and
relating to the duration of the data when output in deconpressed format a
substantially constant data rate; the storage device conprises neans for

writing the repgd ¥sshdad 8 &y chefdflcRih 1Rt 59,aMR1diN hepBESE dtedmines 0get her
with the tinme information; and 20 the processor further conprises neans for

nonitoring t i i P f e I t I ans for
del eti ng éetera}sff‘(%t%%ﬁ?ﬂﬁg&??Fgr;eflgg%ﬂltaﬁggﬁ ‘%(Iaﬁlvf vﬁ?géﬁ'@x?ﬁg%yttgfgzﬁ&%ﬁ%ﬁ% ﬂgfg data in
the file corresponds .to.a periqd of tine greater than a predeterm ned

peri od sop?rﬁ%?]t‘ﬁ‘g’tnga‘?‘u?ﬁ}i‘ H@tsg%FégﬁtatWaﬁéechggamunt of data in the file is of
a duration no greater than the predeterm ned period. 25 SUBSTI TUTE SHEET
(RULE 26) WD 03/043320 PCT/ GB02/ 05109 40 24. The apparatus of any one of
claims 17 to 22, wherein the storage device stores the data as a data file
in a nénoy. an@heepptretss tfieny| desyf daimsdd Wal® Wyerpw\ithagitdaeperiod4$ @ of t he
data file to data representing information later in the information stream
5 25. An apRalk péricd i@ the bppdritgs dahprises arpns by whicheassr farveasy teidafpuli dat a
streamas a data file in a nmenory and a file manager for nanagi ng the size
of the da?@r-gd.l e such that it does not exceed a specified size by deleting
t he ol des (lzlata stored in the data file whilst new data is stored at the
end of the data file, wherein the file manager deletes the old data by
noving the start of the data file to later in the stored data 10 stream

22.  The apparatus of any one of claims 17 to 21, wherein the storage device is a

10 hard disk.

23.  The apparatus of cl‘aim 17, wherein:
the receiver comprises means for receiving a data stream of compressed video
data delivered at a variable data rate;

15 the processor comprises means for generating time information based on the
time of receipt of the data and relating to the duration of the data when output in
decompressed form at a substantially constant data rate;

the storage device comprises means for writing the received data to a file in a
store in received order together with the time information; and

20 the processor further comprises means for monitoring the time information of
data written to the file and means for deleting data from the file from the file when the
total amount of data in the file corresponds to a period of time greater than a
predetermined period so that at any instant in time the amouﬁt of data in the file is of a
duration no greater than the predetermined period.

25
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26. The apparatus of claim 24 or claim?25, wherein the nenory is formatted
as plural storage sectors and the data file occupies a series of the

st orage swot0s0$33245 27. The apparatus of claim26, wherei RCrhEBRIOS®IMmanager
identifies the start of the data fileggps at a particular storage sector.
28. The apparatus of claim 27, wherein the file manager noves the start of
the file by identifying another particular storage sector later in the

series of f orape gpat@isSof 288 cayeh i 11 2D eRedh iE SSRFAGHIRaLI®ES in
the series are renoved fromthe data file. 29. An apparatus for recording

dat a_r epr el Aalth ¢ AT Endifkry SHPIERHS Mhe oRBYRBEH s b FoRROUREMTE,

the apparatus conprising: _ nmeans for storing one set of r ived data for

one progra LD tQr ile 25.si.ml tapeoysly out.putti sanme data
For a1 ot ayopt {rdadift o il KheespRult PR ALSRMRRln e B s e
03/ 043320 PCT/ GB02/ 05109 41 thereby, the one set of received data being
stored by the apparatus of any one of clains 17 to 28; and neans for
recordi ng anot her set of received data for another progranmme in the store.
5 30. An appar abnsppasatup Srotteringdata cenpsibing mnang ferrarng & haa spvat at us
conprising neans for storing tines that progranmes are to be recorded and
means for dayfik inga mcheryg tiod adile mmasgdr ffot maneging tie dxeof dp dan filhesuth ne t hat
two or nore programmes are to be recorded to give priority to the

progranmre gV igePhOHEXRBIE kyRefiod itk by abiefing i GHbRIdataystoRd an SHeod R4l
programme type priority list. 31. The apparatus of claim 30, wherein the

revisi ng neang,i@\He528ath 18 s 8k MBSf th g%@efife, hefei V& fiRPmbfhdehe tinme
that two or m)_re program’r_es are to be recorde _tO gl ve priori ty I'm turn to
progr ammsderf&\e/sl R oG5 Blyvn%o‘g)lﬁg AT otfytHg Yatd %ifg: tb)' I%pe?rin the stored data

10  stream.

26.  The apparatus of claim 24 or claim 25, wherein the memory is formatted as

plural storage sectors and the data file occupies a series of the storage sectors.

15 27.  The apparatus of claim 26, wherein the file manager identifies the start of the

data file as at a particular storage sector.

28.  The apparatus of claim 27, wherein the file manager moves the start of the file
by identifying another particular storage sector later in the series of storage sectors

20  such that the preceding storage sectors in the series are removed from the data file.

29.  An apparatus for recording data representing a programme for subsequent
playback of the programme, the apparatus comprising: .
means for storing one set of received data for one programme in a store while

25 simultaneously outputting the same data for display of the programme represented
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15 respective priorities on a stored programme type priority list 32. An
apparatus for making recordings of plural programmes, the apparatus

conpri si NgO 033330 f or generating a priority list identifyiPeg/aBopos10of
programmes to be 20 recorded and their relative priorities; nmeans for
storing timng information relating tO0*one or nore programes to be
recorded together with information identifying the type of programme to be

recorded; neans .for Lng. ents] . QL i ISt W stored
i ng and e hoBnF SAEA LA RaE ok BY WA Wbl ety ok
SUBSTI TUTE SHEEZ ngLE 26) WO 03/ 043320 PCT/ GB02/ 05109 42 means for
revi si ng CHMELHFE ’fwﬂing information in the event of a conflict between
timng information for two or nore progranmes tq be recorded, depending on
the relative pmesps foraecasdingrpaodisnset PLiEreiyeh Ada fanpother progiammg 1 Hisar at us
for controlling a recorder to record progranmes, the apparatus conprising:
means for sgtr@ring a priority list identifying types of programes to be
recorded and their relative priorities; neans for storing timng
inforngtion relating to one or nore progranmes to 10 be recorded together
with information identifying the type of programme to be recorded; neans

for recei vjong %rfj?;?araﬁﬁ!?&%&&ﬁirﬂg%l@%sﬂﬁt;&ogx%ﬁﬁ@e%eﬂ{ei aREQUAPIBIngCont ent,

programme identity data and data‘identifying the _broa_ cast times of
DI 00T ANMes, 15 ({PARTnd Rinel AR b b2 atl @ 6'rcbbiBel ok HhOTHA R0isHfgt N the
the stored times if there is a overlap in the time that two or more programmes are to

be recorded to give priority to the programme having programme type with higher

10  priority on a stored programme type priority list.

31.  The apparatus of claim 30, wherein the revising means revises the stored times
if there is a overlap in the time that two or more programmes are to be recorded to
give priority in turn to programmes having respective programme types with higher

15  respective priorities on a stored programme type priority list

32.  An apparatus for making recordings of plural programmes, the apparatus
comprising:

means for generating a priority list identifying types of programmes to be

20 recorded and their relative priorities;

means for storing timing information relating to one or more programmes to
be recorded together with information identifying the type of programme to be
recorded;

means for comparing entries on the priority list with the stored timing and type

25  information for each programme to be recorded; and
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identifying the broadcast tinmes of programes; neans for adjusting the
stored timng information in the event of a change as determned fromthe
recei ved watoa/oszsent i f yi ng t he broadcast tines of programe€I/GBRas®of or
conparing entries on the priority lis#2with the stored timng and type 20
information for each programme to be recorded; and neans for revising the
stored timng information in the event of a conflict between tining

i nformation fomeawp forr ravising greogjeraerissingoinfematiepindee cvpOidi erpfligh t he
relative priorities of the conflicting programes. 25 SUBSTI TUTE SHEET
(RULE 26) b¥fvcod/1did8 20foRaAM EBOR/t@5 1O Inord Prétammened o deafdade depreaidmg
tel evi si on progranmes conprising: buffering a television signal currently
being di Smnay@félz&ne@ribﬁti@é/&ﬁh@aoﬁﬁétﬁ@gsrpgﬁm@spondi ng to a request to
record a tel evision programe included in the tel evision signal by saving
the buffered tel evision signal along with subsequent television signals to
record the 5 programme 35. The nethod of claim 34, wherein the request to

record _the_tel evision ograme. conpri ses, pausi di splay..of th

tel evi Si oﬁ”’pro Wat'ig%9§%on ﬂ‘im rr;rp%%r & tdgfegﬂé] %&),gra\f\lﬁg?%lthr? %Hﬁ’gﬁrtuesquest to
record the television progranme conprises display of the buffered

t el evi si orfOBPHHEE: 37. The nethod of any on of clainms 34 to 36, wherein the
saved buffered television signal is truncated to the start of the

tel evi si on prognemsrefor 1o aAprienithiolistofdeniifypigayyneg of prasmryees telkdyi sion
programme conprising progressively deleting data representing the recorded
pr ogr anme radordedgindebeit rdlgtivegdrioritied)i nd t he programme as it is displayed.

means for storing timing information relating to one or more programmes to
10  be recorded together with information identifying the type of programme to be
recorded;
means for receiving a data stream including data representing programme
content, programme identity data and data identifying the broadcast times of
programmes;
15 means for comparing the stored timing information with the received data
identifying the broadcast times of programmes;
means for adjusting the stored timing information in the event of a change as
determined from the received data identifying the broadcast times of programmes;
means for comparing entries on the priority list with the stored timing and type
20  information for each programme to be recorded; and
means for revising the stored timing information in the event of a conﬂict'
between timing information for two or more programmes to be recorded, depending

on the relative priorities of the conflicting programmes.

25
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20 39. An apparatus for recording tel evision progranmes conprising: a
menory for buffering a television signal currently being displayed on a
tel evi si owols0edn) and a processor for responding to a reqguasgo2siopecord a
tel evision programme included in the zgel evision signal by saving the
buffered tel evision signal along with subsequent television signals to
record the programme 25 SUBSTI TUTE SHEET (RULE 26) WD 03/043320

PCT/ GB02/ 85109 A 4deth6d Jiheccdpfiag atldsistin @redramaRs véepring: t befferaguest to
record the television progranme conprises pausing display of the

tel evi si O R;08H FHHEL cufibntly BEin2RRAIAEY SN Afte BV RIN BenVIRT BéfdnlfHg toagquest to

record the television 5 programme cConprises display of the buffered

tel evision, S ch{glrecoé} ‘at ﬁ@ﬁi&ﬁ@’é%ﬁj&c éd QH%heO{ele%%ﬂTﬁéﬁazlbtyosaéf o Wherein

t he procegg@F truncates t ered television si to the start
of the televjsjon, progr.amre. 43. .An aratus for displayin recorded
tel evisi o@%‘?‘&f&r%ﬁe‘gﬁ%ﬁf%ﬁaﬁaoﬁg Wﬁrrho%‘gg N ST (RS ?’@8@9?%57%{(?% dat a
representing the recorded programme at a given interval behind the

pr ogr adme peggrammes di spl ayed. 44. A tel evision signal receiver including

t he apparatus of any one of clainms 17 to 15 32. 45. A nethod or apparatus

substantially as described with reference to the acconpanying draw ngs.
SUBSTI TUTE SHEET (RULE 26)

35. The method of claim 34, wherein the request to record the television

programme comprises pausing display of the television programme.

10 36. The method of claim 34, wherein the request to record the television

programme comprises display of the buffered television signal.

37. The method of any on of claims 34 to 36, wherein the saved buffered
television signal is truncated to the start of the television programme.

15
38. A method of displaying a recorded television programme comprising
progressively deleting data representing the recorded programme at a given interval

behind the programme as it is displayed.

20 39 An apparatus for recording television programmes comprising: a memory for
buffering a television signal currently being displayed on a television screen; and a
processor for responding to a request to record a television programme included in the
television signal by saving the buffered television signal along with subsequent
television signals to record the programme

25
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40.  The apparatus of claim 39, wherein the request to record the television

programme comprises pausing display of the television programme.

4]1.  The apparatus of claim 39, wherein the request to record the television

programme comprises display of the buffered television signal.

42.  The apparatus of any one of claims 39 to 41, wherein the processor truncates

the saved buffered television signal to the start of the television programme.
43.  An apparatus for displaying a recorded television programme comprising a
processor progressively deleting data representing the recorded programme at a given

interval behind the programme as it is displayed.

44, A television signal receiver including the apparatus of any one of claims 17 to

32.

45. A method or apparatus substantially as described with reference to the

accompanying drawings.
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