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recordi ng and pl ayback. In recent yeafs there has been a nove towards
broadcasting television signals in digital form Suitable

recei vers/ recor dgy rﬁ@ﬂﬂﬂkﬁé ﬁzﬁg : ﬁ%ﬁc erally referred
to herein as ‘regg?%é?gﬁﬁa ave bee% e&%#gggggﬁgﬁ%%?e a Jg%?age of 10 the

digital format to allow the viewer, anong other things, to record one
tel evision programme while watching another. An exanple of such a receiver

is d i bed i | nt [ I t | i ' bli d.

WD A 01/ 11665, TS TREBRIBECDRS BAGI A1 PHEUFpOrPEdPs B Bocunent by
f . Th ' d i bed in that Ir [ I t ent | icati

< ar ranged e g shiseayoE BEvE| i e certhls & BUReYBROG: BoPBmes and

tel evi si.on progr chedul e data and has a, recorder conprisi a "hard
sk 10 A g U e BRRG s ERtln At G AR e R eTBs 4 B
constantly rqu&¥§§ dat&gﬁﬁ%ﬁ ramme schedul e data in a. dedicated

progr anme <ERE coEtng @ and is arranged to output the progranmre
schedul e data for display on el evi sion screen.. A .user can use, 20 the

a

di spl ayed pr ogr EhFRserd gRae thee }Héﬁ’%te“t%mg‘é‘f towards haepdeastings teleyisionsidiaial . The
receiver is also arranged to receive additional programe schedul e
i nf or mat i ori®idgiial dedn-i frieble Heqebeeyirergdere|(@ve PoWR @haffePP BRRFSCHYRNf or mat i on
is used to control the hard disk to record user-selected pre-progranmed
t el evi si on gSpOEAIRfRESd to I¢jein3a rgcedyesk) havedisen dpyelopedtortalcordyanirgaaft aneousl y
two different television

10  the digital format to allow the viewer, among other things, to record 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 docurnent 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
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25 progranmes received in different channels. Al so, the receiver is
operable to replay a SUBSTI TUTE SHEET (RULE 26) 11110 11111uuuu *ACTI ON* WO
03/ 043320 2 PCT/ GB02/ 05109 currently broadcast programme offset in tine.
The time offset can be overconme by playing back the part of the progranme
i nsi de t he"Pi%*3#% set at an increased frane rate. Furth‘?ﬁ?F’gs,m{)he
receiver is arranged to receive transtion signals indicating transitions
bet ween parts of programres. Transitions m ght be between different 5 itens

in a magazine format, progranme, for .exanp spQrts azi ne_pr.ogranme or
nusi ¢ Vi deG“‘ﬁ?’lﬁﬁr‘Hﬂ?@%Wﬁ%rm%Pﬁw 1 Enﬁpiﬁ%ﬁpg Q?%etucgg% hoé'gréo?ggﬁsi tion
signals, for _exanple, to shi % bet ween .Qagts. of {g%cotrded Rrogranes
repl ayed f miingHRack fegpag; dihe BgRRMMERTIGS e Yk PLes 20 REFTEE AR,
recording a progranme while it is bei ng vi ewed to. enabl & " gstant
pl ayback offals BEthermereothe; IKeeiYsF 43 AARET iR TP Ye; transiugp signals dgdiging
broadcast. Instant playback recording mght begin automatically when the
vi ewer fi r Stangitiprscpswesnopasts ¢ PRESANEmATY AFayRitiopoRighh e hshysen dlfeentt i e as
the viewer swtches fromthe channel or until an allotted nenory space is
full up.5 Revowd amagapine founal prograatie fASXpPle AFPYTE TREABINPICBHTNEATy
intervention by the viewer. Instant playback recordi ng may be inplenmented
by recor di mousic yidesgpragmmmgs The Secgedenisiaperbledo gag thesg trapeitionesigrale Oorsych as
described in EP1185095. A cyclic file is generally a data file of fixed
si ze, e.g. eaamplettaiskiphatiiser pats obyecersled propragsnes replayad frewdhe hagdigk-ngy be
recorded in a cyclic file as it is received until the file is full of data.
At that point tShmerewsiiesingudsonfarititiefor fecordingheplosgmmei wjledt isthsingr i | e,
witing over the data previously recorded in the file. Thus, the cyclic
file al waysviewsdt tai engblt NenstaoStplaybadknef a p@tion efe progratnmn vafiledt radidr anme as
far as the size of the cyclic file allows.

10  being broadcast. Instant playback recording might begin automatically when the

viewer first switches to a channel and might continue until such time as the viewer
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 describéd 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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The size of a cyclic file used by a receiver is typically selected such
that it can store a length of programlikely to be useful to a viewer
whi | st bearing cost considerations in mnd. As nenory costs have fallen
and si zes r.exanple, hard disk nmenories have incrggiéghmipe anount

f, £
of time th‘&fm&;&%%)e recorded in cyclic files 25 has i ncrié 9present,

a cyclic file may typically be expectéd to store received SUBSTI TUTE SHEET
(RULE 26) WO 03/043320 3 PCT/ GB02/ 05109 video data of approximately 30

m nutes to one Jhour. in |length h i Vi he, Vi : Lon of

i nstant pl a‘9%38§ta§1f ag?{flmf)ng%h %%h%rﬁ%?q%rg%eg% gxfrﬁlelegétgwg%gl}@%%&%o%r

previously. Conpression techni s are. used to conpress digital television
data bef or gh§ pptiog q%énﬁt?nér? ?“t“g‘f“)& pPﬁ‘e?ﬁé)?é‘fpr%rae L T 19'oh& borl

OW ng, say, a crowd
scene is generally much nore conplex than a franme of video showi ng, say, a
coment at orPH%PYont of a plain background and thus will be nore difficult

to conpress w thout introducing unwanted artefacts, Si m% rl vi deo
i ncl udi ng si gni FPE‘QFHSSIE%E?HE‘Egu%@W\}éS@ﬁ 0% FOTHRSS %égﬁté#eggm‘\?i %ob‘%qre f'ast movi ng
scenes, is generally ngre cgn,gl e>i1 t han sl ower changi&g v'ldeo. 10 Less
conpr essl onis EammitRdy o Brme ghvidemihowine BY<hevd Feras IS e L BUCth ROt oy g
scene, than to other video, such_as the comrentator,, iﬁ or ger to maintain
the same | espeplesfthan a fzams, gf videq) shpying 1Yy P yFORENSREG i Font 192 SRR | evel of
perceived quality, but at the sanme tine conpress the vjideo data as nuch as
possi bl e, tbrekareting agg thyp Wikl bg meesydiffichlt to comppass WERPYLIRIEPAUGIRE PREEor e be
vari ed depending on content. This is known as Varjiable 15 Bit Rate (VBR)
encodi ng. Fatefasianpimilarlyyyifer) includingnsigndfignt ehangesebeVerialiramsnauch agata rat e
of 6 nmegabits per second may be used, while during transm ssion of the
comment at or videsrndfyfasg mavipgiscensspe gersalyreproragmplex thag glowef chagging didgPor e not
possible to know in advance how much di sk space will be required to store
dat a f o0 30Less nerbmsssion can therefore be applied to some video, such as the crowd scene,

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 during 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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(say) of a programme when VBR encoding is used. 20 Furthernore, it is
common for broadcasters to vary the bandwidth allocated to a channel in
order to accommobdat e denands on their networks. For exanple, a particular

uplink to \99%?755!;4& te of a satellite network may have alj(jﬁ&?ﬂz?ﬁgéjw dt h,
ate, 011

i.e. data of (say) 20 negabits, per second avail able ransmt data
to a given satellite. This bandw dt Ht may be divided between the channel s
broadcast via the 25 satellite, generally such that the full available

bandwi dth js.axpli@l bedo dpa: baptflted. NeowelBSTHe ThHhBwRITEEdquirfUb caéh WO
03/ 043320 PCIT/ GB02/ 05109 4 there is little or no spare bandw dth. However,

t he bandw dt h j | hdTE.

Fur t nor mor St S KB 8 GAETLe MRt AL AR RO T ke mmy
change f ti t ' .. dur f dw dt h
a1 Tocat ed Taaerh bt it ap B LR GUMST £ pling B Kourlh L7175

programres ,ar e, ggﬁv?égtgla@s%%dgga%wﬁ& aﬂaxleﬁéagﬁee&a% &teyﬁ%thzégmg@% it is

t herefore veYr'y termne, in advance, e sli cyclic

e]rl\?e% &9 récteR'rerem?)gtgex{&dg%Lﬁh U(A%ghsé) i th?etgkev&épy progranme.

file that wl Iampn%sra%qgé
To ensufe PREFTAtser a ways has at as say content on

t he di sk, clic.files have theref harge. be
necessary 9‘?5%{%%\5% (etpane. 1 aqyapse [hce: 5@% ,8f ‘g%%.ﬂ‘: ffge qﬁ%%zmtb%er&ﬁr?uztolqg&r%e enough
to store 3 rri.nut?s sz:%g of video data transmtted with the | owest

conpr essi on® MnuEEs ($4Y) PREEIKFUNEEE™FSt a rate. This is wasteful of disk
space. Having to dedicate nmeno for the atest possi.ble no

requi rement forlq F&Y @P‘i%“ﬁrla@’laﬂ gﬁ“ ‘Ptiqfﬁsg é8fnr’1‘8‘t?fs(§?y s°fc?ﬂlgfrg§).n tF‘%/ may al so
be unpredictable for a user, as the user is not certain whether the cyclic
file contafits cyqlis Blgs Raveubaelorsteyy mafe &5 1are5 g IS HBFITHI O¥ELNe Accor di ng

to the present invention, there is therefore ovi ded a thod . of storing
data cdflpr MOThEAse ek 4P Taky theffls lage _"é“’\‘ﬁi’r e Q@ gPﬁut?sa(ts@')trgE ﬁ‘pe? & esents an

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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information stream storing the data; determ ning the expected duration of
the information streamrepresented by the stored data should the

i nformation stream be 20 reproduced as intended; and deleting the ol dest
stored dat , he determ ned duration reaches a giv L uch that
t he deterd?ﬂggggﬂ%ation does not exceed the given periggﬁﬂﬁﬁggggicording
to the present invention there is pro%ided an apparatus for storing data
conprising: a receiver for receiving data at a variable data rate that 25

represents an inforpation stream st or age, devi fo i e dat a;
and a SUBSTPSaSTE f rﬁ[‘ﬁ;E‘efégec\ﬁ%db%ﬁﬂh%?%mgo%@@%g%ﬂf%%n%goc essor
for determ ning the expec durati.on of the informati.on stream.represented
by the stoPebreditred %66‘?‘@?&@ I%W%Ptir‘??ﬁ’ S rreg%%u‘bega atsé’b?rbd(%%rcvgﬁ *48 i nt ended:;
wherein the storage device deletes the Ide%t st ored da%a when t he
det er ni nedthasteragiofevics dejeten ther olflesh stored odaiA Whem the, deteruped; Jlatel 1S i ned
duration does not exceed the given 5 period. Thus, the anpunt. of stored
data i s degwntal el agivereeripdrsiel bp defermifed dUrAQR fRgs ingheXoR ‘g‘atgav ®Pepresents,
e.g. by the length of stored video or stored television signals when
viewed &s poratal . This has the advantage of being able to provide a
buffer, e.g. for a television signal, that has a maxi mum capacity defined
by the 10 dur at Tbus, che tamounhfobrstaaed grtai ks deserminednbedhe glupbaR finthce g, a
tel evision programme of say 30 m nutes, rather than the anount of data
that can bénfetnmtied therdathepiyadnts e-2- ey he lengthaif geasgd wideo artageq gleyigionnpr e
predictable for a user as the user can be nore certain of the [ength of
t he st or ed signilewheh iviewedt asamomal Prihis e dheeayanfhgedef beitgasblh weprovide i ved and
stored to reach the given period, the storage device, nenory or buffer wll
al ways 15 baffex; e.gldbra artelers®andgnaly teal des anmasimun cipacigy deffnederyi ¢ of t he
i nfornmation stream _

10  duration of the information it is intended to contain, e.g. a television programme of

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 datalrépresenting 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

75 be determined in a variety of ways. For example, the data may contain headers or .
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The information streamis typically a continuous signal intended to be
reproduced at a known or predictable rate. For exanple, the information
streamnmay be a video steamor an audio stream such as a television or
radio sig awhRRparticular it may be a satellite tel ey si dcast
usi ng, fo?‘@ke)fgbr%f’@, the Digital Video 20 Broadcast/ Mvi nﬂﬁ@é?/ﬁélg@aperts
G oup 2 (DvB/ MPEG 2) standard. Tel evi 8ion si gnals are normally reproduced
at a known number of frames per second. In particular, the information
stream rmay arn&['sggrg%ging?in&iﬁ'% fi ?nénofopfegfo%ﬂ&ﬁlﬂ%qge RAkorfh ti%%’lﬁtcﬁﬁl%é al l'y
constant rate, e€.¢g. a“constan rane rate. e expecte uration of the
stream of inf.ar ion _represente t dat a,,can e ihed in a
variety of r%gi}g_”aae or ngxtgér:ﬁf(%e,&fl h&glr é 'ahﬁngyS%é%lnlfii ﬁfrﬁéggge?fgﬁ%% STl TUTE

SHEET (RULE 261, 0,00/ 043520 PCILFARAOSIO0 o . PBE KFMPLRY LR, 1| N

i nformati oR FPGre reproduction <o ormat i on can be read to

determ ne the eé%ﬁgg(ﬁg%%gé? (t)x{(tger:] amTh Shs aélceli\%%l ';.lltohégv%ggtf s; coFcr;r]l;pre':[sg1 &, MPEG

st andar d e notA 1 Nt erVAl"§ A ovide such
markers.. Alternativel know ed of .the amount. of data.received, along

W hT s CHhEPEEaPBRPEAr AP hOPL i Speciee A HATEL G or i ne
expected duration. However, it is rticularly preferred.that the expected
duration of2gipgaty rpé%fﬁ’ir‘b‘f ti“ﬁf&‘? n"éi’f’cg dprafipn, OL nths gstsemy ﬂg 1‘2){51‘?13‘“95

determ ned as the length of the period during ich the . stqred data was
recei ved. TERrseRisdPyitisditné deigmnsdge ﬂ?%léf’gtpcﬂf\?@ee?‘?%ﬂdngg‘inéﬁ%‘@, HEuch as
DVvB/ MPEG 2 broadcasts, data representing information to be displayed in a
10 parti cugredidapevisdrsengdi Ihisexpieifthe Lpwddse et fqrcerain signals: Sichiafe
substantially sane length (although the anpunt of data_in respective

peri ods rraP‘%%(MRECé? Progicasst: dfiaty TERIeseRiNg AMBTRALOBT toc BFpHAESO NRappl i ed). In
other words, for certain signals, the data received in a one second

i nt er val0 r @rgicelar time| perigd i fiapynitted over refime paded of theasubsiantialls $3me i nt er val

so that logging the tinme it takes to receive the data | ogs the expected
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 loggiﬁg 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 gchn 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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15 duration of the information streamwhen it is reproduced as intended.
The preferred nethod is particularly straightforward and convenient as it
requires mni rrum processing to inplement. The given period is typically a
default perio for exanple stored in software used to inplenent

met hod or ‘gﬂﬂé@ﬁt’ s. However, it is beneficial for a uséf®© r%(D%B%@Sw&O able to
vary the given period. This may allow/a user to choose how nmenory resources
are al |l ocat ed The apparat us m ght therefore conpri se means, such as a

control I er, by i 6h Lhe HESL MY VAEY Lhe, o ueRupsEiady WEKPLeRLLY, the

given period myg es ang Vart by the user
to one of O m nut t.urned, of f m nut es
or 1 hour, BIPP‘ﬁﬂﬁ%M @ﬁﬂﬂ%"&h@éﬁﬁsé emoéé Sg) }ls%lnwsomﬂh%%@s? oq{jh‘g r%gg?rmm nenory
space avail abl TUTE SH ULE 1043320, PCT/ GB02/ 05109 7
The stor agélr‘deesq %&&ﬁ&ﬂﬁéﬁ g‘\ﬁﬁhl%t %’f"t@?ﬁag {0 &F P8Rt s, such
as corrput Rando cce e-Witable)
drive, DVD ‘é)fstf%i‘fn &W‘%@T&‘E@Itﬁg pprage %\/‘%\r‘? %‘Tg’ﬁ’i% 3‘%}%"\7@“ Fl ash
menory However it is part | ar | ferred that the storage device is a
hard i Sk df P Genvendiopp C@“‘Egteéheaﬁrﬁénﬁag@? ks fa¥plares capasity a5F Wou ﬁa d di sks
have | arge capacity, are robust and haye fast read and wite tes. They
are t her ef §p¥ fatiread @nd Fritgates; E%Vr&rf- Higretoss pyifed (@ By err\%ﬁ’e'rPa'{;’ic data is
stored, which has a relatively high data rate. Typically, the received data
i s t her ef orvhenvideadpts is Sipred; rv@crlﬁa%@r?baﬁﬁfrlyhlghﬁafatr%r words, the storage
device stores the data as a file in a nenory. The renai nder of the 10
menory nmay be uSemcally. e Fseivappats isdherefees 3(9?“3461 afilg i 2 FremFy- diatosher To
facilitate this, the size of the file may be dynam cally adapted to equal
the ampunt wedssthesietreadevice styies fstdatatte adily i wemery- (The rapaiuishoighe

information represented by the stored data may remain substantially
const ark0, toimenosy mey bé usddebyf other dppliggkipeshortth stogrether datast by Egilijale théss

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 stored 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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according to the amount of stored data, which in turn depends on the rate
at which 15 data is 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 maxinumdata rate. these
cyclic filWOWBBBROup a | arge anbunt of nenory space. HRENER2¥ory space
can be allocated to the stored data of the invention 20. dynamcally, as
t he amount of stored data is nonitored according to the duration of the
information it represents. . T rd erl. I ' ata rate

! ! ds! 0P Ve S&Eiviedadat a :
the file TR &Rt ﬁelC%E Sélrgﬁgssgsot%g%ﬂr CglElg Cglclgﬂg?%ﬁ gro t han dJrl n% peri ods of
hi gh recei ved. data at.e.. y space can therefore be allocated to the
file and t6§8{5r?§¥1atae%%ﬁh8é \g\églﬁss)l{or other stored data more efficiently. In

ot her words, the need..in the prior art to rv ET (RULE
26) WD 03/ 04332615 SREHFASES RS %%1{5 ms‘:%‘g% gec%%f‘l?#%?g‘le}h{?%?ﬁuﬂsﬁ@t’o
requi renments during perjods of | received data rate is,0bviated by the
i nventi on. OEPWéﬁxlc‘élﬁrplPrP@ﬁﬁt’d?%W??P?év(f’%P@H aﬂ‘gf‘%gd iiRoinis f?%ﬁﬁa{ﬁé)y?&%?agal of
entire programmes, or a particul ar_broadcast, between fjxed start and end
tinmes ad fabeo Regosdery (P Vs s9f aquch dikes glRga pHlesof U6l FPQRENESaMEY Dfch | ke.
Data files for such recordi ngs may be regarded as_ ' |inear. iF that there is
not usual | yegardpd @ellimero that there isaofupually apy,delgtionof the-start ofithe file 3l i 76 of
the file, such as the Eri_or art cycling back to overwite ealrlier dat a
with new ddimits tesipeef the filfe sichras| the PRereary @Ghng Back o PYRIRTS S IFAC8™ ) engt h. An
exanpl e of how broadcast data is processed for storage in linear files on a
10 hard di swkith rewodagee Retherglingsr files arepgually of indgisipite 1881 cati on publ i shed as
WO- A- 01/ 35669. Broadcast data is transmtted in scranbled formto protect
the content frodn example Rbhow depadeastfatryis Processprdior SOFEE hHRSR Tl 9B Gnent
descri bes an apparatus and ]

10  hard disk is described in International patent application published as WO-A-

01/35669. Broadcast data is transmitted in scrambled form to protect the content from
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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met hod for processing scranbled data streans, in which the scranbl ed data
is recorded inits scranbled state and is only descranbled at the tine of
pl ayback. 15 When a receiver provides instant playback recordi ng of
received tel evision progranmes as di scussed above, it may be desirable to
al l ow a us®¥P%®B8*%e the instant playback recording. A UEBREN? hen, for
exanpl e, choose to save an entire prébranne after it has started by saving
the instant playback recording along with the remainder of the progranme.

However, 1 esﬁ%e%&g&ufaf bf@ﬁ%cra{%d%o&ﬁ&rﬂ’égs? hSnerabi@l bey a2 QoriBeRed, Nt t¢l near
t pl ay

files and e i nstant ack recording is usually made in a cyclic file.

The cycli Cnc%itsilf;lag)?e- t%'}fé){é[ J.IH% llde?ﬂiﬂ% tlflé (ila‘?asst&fed Erh&lcllpéic?&icaﬁc%, i@fs%eéegwat | bl &

with one a i'S no erefore a sinp as o0 convert” between a

cyclic file structure and a |.inear, file .struct . Far..ex when a
cyelic fildopy et Srl fiegintgee hey¥ ypers e o i bt g Bk sk, of
the predeterm_ned size, |s.generall ermanent |y al | ocat dc{o1 tonae 25 cyclic
file. This BHACFUIEBXERG “5588P{?§§61?‘Ei3{1 ‘“FTBPWtrﬁSé’u{f%Sera“@“ Cofmt ting

menory SUBSTI TUTE SFEﬁge%RULﬁ,éG VO 03/&43 20, PCT/ GB02/ 051 9,.space t hat
coul d be al | ocat'eRretegedieptre ofd %?HV?‘HPPH% RH51°L thi"“fc{‘:tl;e %alssdc’noée‘g‘}%fg%?? itis
desirable tg store |n linegr, fi.le the data s or%ﬂ i-N S a cyclic file,
it is necesdaryd gt tl‘?:%lg‘ift ftﬂﬁ’g&ﬁttaés &il%?‘ﬁe?wgo‘@%ﬁ © &tapof &he r??ag" 1%1t°naeg\% | i near
file. This operation_is generally, ineffigcient, .for_ex le, in use of
processi ng 'SAGSCHEND FOFELEY [ddn taﬁdtr??ﬁhﬁ,*gf %[B’Iag‘?n‘STﬁ\e %lg}éfcgp & Yeat ure of
the invention is therefore that the data is.stgred ﬁf a da&g file and that
the ol dest %¢red BFiigaivgly the sparcavaassptars yorg it huneef Hley exsePi Al REHE fi 1 e to
data representing information later in the streamof information. The data
can then beof the Blesan bqmaysddedplgis] the easkiest anrldagpdatnion dhefile andligitdhe j n 5
linear file, except that the start of the file can be _noved to delete the
ear | i estO orsiz efdbe filtatShowld dhba draired foecogrt the M tormidneanfile; pavesent fk 1| e,
Should it be desired to convert the file to a |inear fileh mpvenent of the
start of t heestaftef ths fidg igpimplssionnsd d Thivps dearly moreeffirigntBandthe PEOIEent t han
the prior art.
P 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 s 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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The applicants consider this to be newin itself and, according to another
aspect of the present invention there is therefore provided a nethod of
storing data, conprising storing a data streamas a data file in a nmenory
such that it does not 15 exceed a specified size by deleting the ol dest
data from WRALYH file whilst stori n? new data at the ffd’SF2H8 data
file, wherein the oldest data is del et®d by nmoving the start of the data
file to later in the stored data stream According to another aspect of the

present 1 NYeRbLAMo A de RI2'rd0d rfand®RAR AHDEAY 6R AhdWadg 2

conprising means tor storing a a streamas a iIle1n 20 a menory

and a file manager ,for, ensuri .t hat _the dat il t eed a

speci fied $F7¥ VGQ&V élﬁ ?lqéestt ﬁlg[gd“f E?g"é?edggtt%’ ?%%ﬂytfﬁreg%gﬁ%ﬂ% I@fﬁg\haﬁl st new
data is stored at . the end, of_the ta file, wherein the fil nager

del et es t h@"hPYEEHar fimes thsyAaffile ﬁ@tugﬁ'ereseﬁbé‘?sta lﬁ’lﬁartfﬁ%’ gican fl]efegor{: °l gt er in
the file . Unlike the ré),ri 3}{; art, t helg:o%&ie.st dat a i,% not Si ngl ¥f verwitten.
Rat her newCBafeged wesuph Sinply. By stoppife e IeleiPn PIRSCHat B UF P8VAET P were a
linear file. The start, of the data fi i s SUBSTI TUTE SHEET (RULE 26) WO
03/ 043320 ﬁ@rﬁ@@g?‘ggio@ aylgne Bfﬁsﬁ’é@k’ﬁ%“” ‘ntain the size of the file and

as the start of the file |s ved, the nenpry. used by the.oldest data is
returned to theAﬁﬁ}?Bﬁ“ipegtfi’o LT e tyﬁ“ﬁg& avaﬁfa d&ﬁﬁﬁ'éﬁqﬁkfu&g?reti me, the
data file actuaIIY resenbles a linear file, and %Jarm thereforFel%[log1ﬁ converted
to such si epnspallyy themsIpemygnavhidersiare Pr Srmpiteoassrluralriigrage sesire of the 5
file froma "buffer” to a linear file is straightforward. As nentioned
above, t he datrfide ay eccupppsenigsyef shensigragedieaiRrso T he si@r of theedataie @aybener al |y,
the menory may therefore be formatted as plural storage sectors and the
data file négptiedkaspy 2 aasispiapgorgge sagir skherstageol shacdasy Ble mayedegneye byf t he dat a
file may be identified as at a particular storage sector The start of the

data fil0e rdgntiféngnasotar pyrtiqular stspge etPRigten o 691108 &F SIOEASE 85Ctt Bichge sect or

later in the series of storage sectors such .
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 forr.n 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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that the preceding storage sectors in the series are renoved fromthe data

file. This inplenentation is particularly convenient. Overall, according
to anot her aspect of the invention there is provided a nethod of storing
data., th mg/hﬂgz(,corrprl sing: receiving data in a data /0;11?

corrprl sing conpressed video data deliyvered at a vari abl e

generating tinme informati on based on 1the time of receipt of the data and
relating to the duration of the data when output in deconpressed format a

subst ant i aldhyt se@msésrprishatcdmpadsed villed Hith delivehtd of @ 0@iapHathrbd; heand file in a
store in received order together wwth the time information; nonitoring the

time infor fatdendraiiy tthad formiatidrethsédoont thetime beiecaipibidied ditd g raltingaba from t he
file fromthe file when the total amount of data in the file corresponds to

a period Ofthd dui@iofllof eealatal Wigsh cutpdt RAREQAPFeRETf RNt @ duis@ntidiBicoadtardny i NSt ant
intinme the anount of data in the file is of a duration equal to or not

subst anti aldhiy rieemkls foh it ehe REGHA RIS HIPRI 4 Aore NGERIWH MPadrO anot her
aspect of the present invention, there is provided an 25 apparatus for

st or i ng sdatdhehb iR RRAIRS HeorGAABY: infhi) Shr iB2ABSnd @E thRGRIYhAGn ditRni N a
SUBSTI TUTE SHEET (RULE 26) WO 03/043320 PCI/ GB0D2/ 05109 11 data stream

conmpri sing t&%@?ﬁ@%ﬁ&%e&ﬁ%?d&ié’&r& Ha! it \ﬁ?{h%qh@&/hén tﬁ@&été%u%f%a{a%e means

for generating time information based on t time of recelpt of the data

and rel ati . 419 colrioflidhipeRo s dfleertAtAntiE Rl iled RrflPCORR gSsed for m

at a substantially onstant data ra means for witi'ng the received data

toa file iy mBhPiPukl dEGALIAGIRATN B HAISIRST alibidh LR 1 SFopo

i nformati on;” nean nonitoring t time information wr tten to the file;

and neans f staﬂﬁ!ﬂﬁio%r erq%athépgggté%eﬁl ggoal\/nen the total anobunt of data in

the file correspo greater than a predeternined

per i od O that ?ttc orgiﬂy tJ) S«Stﬂ@r ct Ot{ﬁglt\lﬂe%tlgh l.épé[ 1sOfr0\(zjlg almnth e fl le is of
a duratlon equa §0 or aﬁg ral'rty greater 't The pre eterm ned

peri od. 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 record'ing 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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10 According to another aspect of the invention there is provided a nethod
of recording data representing programes for subsequent playback of the
programes, the method conprising: storing one set of received data for
one programme in a store while sinultaneously outputting the sane data for
di spl ay of WPH¥Y¥granme  represented. thereby, the one S&tV/Yi'2P¥¢ei ved data
being stored in accordance with the 1¥ above net hod; and recordi ng anot her
set of received data for another programre in the store. The invention

al so provig R SRR Bty @1 the §5OEEHhAG MR PréREMERNybe SithpRiggammes f or

subsequent pl ayback of "t he” programmes, the apparatus conprising: means for

storing on riﬁﬁ&oﬂfasfo‘?gﬂr%r?wﬁﬁtt?pef {yrimgt.programre in a store while 20
e sa

si mul t aneously“out put t1'ng S at'a for display of the programe

represented thaf elend N8B0 dRS af lodi BER'RIGAAIBNR (BRI bALRMGY ! he

above apparatus; an or rec I'ng anot her~set o ecel ved data for

anot her programme. in the.store. I i | hod of
recor dl ng tt q WFIMUS COINPrising ine SS th ?(gln@‘é@%%%l‘%?g%%%ﬂlrg&%é Q% IQCOF@B_

SIon pr ogranmnes, rising storing times that

progra S 2% t%ﬁtgr% .oﬁééx{?ﬁi% t e%to?‘gcfj tir'ilgsvf.f %lllerxleg tah&/erlg'g’ i thgrtﬁ'ge &ht%% df there is

a overl ap i394 F\Wo or - nor e pr olér anmes are to be SUBSTI TUTE

SHEET (RULE 26) WO 03/043320, PCT/ 05109 . egQr ' riorit
to the( pr Odp%{ﬁ.)rpéogxiw S are 0 pd recog?égsllg %}% ﬁnﬂxﬂ'tgh[o {8 péllg aﬁlﬂlc%a\éﬁxgp y

g progranme er rorty on st ored
Fecor af no, tbaver Bive sl eioty bRE Sash Bl BB e 18 SR o
The stored i med oF (TEHBPG T #COUE| AP AP Ab TGRS (RRT o oP Bl e -
progranmes are to be recorded tqo give grrtiiorit A tlo 1t he. pr. r anme g}avi ng
progr anme tEpEARnEh thy %@Pdﬁf’f”(ﬁpf‘g% Fhe4 rbgt%npéﬂr Br géf%%[gy priority
st TPOe ipnr\cggergéingsntoa{)g ?ecce{dgél/iagg Sthﬁ?r %Eigg gric(grfltieg;asl%z)rri] g {igl(l:nogrigllforllxggtio%f plural
relating to one or more programmes 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
programmes, 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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programes, the nethod conprising: generating a priority list identifying
types of 10 programmes to be recorded and their relative priorities;
storing timng information relating to one or nore programes to be
recorded t er With information identifying the type nme to be
recor ded; @%ﬁ%@ Hb entries on the prjority |list with t e %@B@gﬂgtlnlng
and type information for each progrank% to be recorded; and revising the
stored timng information in the event of a conflict between timng 15

information for phyeHtioAOHRhR REVIAEE fheth8d BE cb RS recdRBERDIcBEdON t he
relative priorities of the conflicting programmes. The invention al so

provi des an ApRGhA! W BQEhoHH&JnE}leIr@C Qotih £ %S pRbrith! 14 dlentiyiRg "tﬁﬁﬁ% t he
apparatus conprisi ng: means for generating a priority list identifying

types of proghamasoiR Je@ora&p%@ﬁféﬁ@ﬁm&éﬁﬁ&mk@l Aring&imink Qhfolhfion Means for
storing 20 t|n1ng information relating to one or nore progranmes to be

recorded tqgef ¥ Whd Br théth OfBBh@Rs | em dcyided tBElﬁ:’hetrY\pﬁh QhfoRfRBRAMME tO be

recorded; mean or conparlng entries on the priority list with the stored
timng nd e deflgingnd neans
for revis AR CpEHER I phberlim %?%r ngﬂ??f%%f FOR e Ula oReR] ERBRY, T
dependi ng ?ﬁ{‘a?rﬁ’%r@sﬁegﬁﬁr%"‘érb%r%#oﬁn br ot e e ?ﬂﬁ*‘gﬁ’%iﬁﬁda?fﬁﬁ%“” e
SUBSTI TUTE R LE 2 VWO 03/ 043320 P 0] T ventl on
further 6% 8%dc£st rremte?loggro ramC Omr? 7SS ann tg-rrtggg%{ ég gl?orm:]aéon xbﬁh lh@ r amres,
e Tt o o e B8 og?cﬁa‘st"ﬁ A '%f%%frafngnree?{%‘ e
information, .rel t|n ne_or 0 t ecor gether
W th it or REEPedteitah iy fedh FEL BoBle g At e R S

recei vi a data s am.i ncl udi dat a re resenti ntent
progra it IT%/&lﬁgfoﬁd%?ﬁtde%St %I%W% PGS %&8&80%5?“%%% of
programres; w1(t:h0trtr1E ?trolred%ngnr}ge arﬁ t%)f:e 9nfgllmr£lt1grg férrégcglrgggar%pne\% tbe recorded and

w—

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 for. 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 d.ata 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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received data identifying the broadcast tinmes of programmes; adjusting the
stored timng information in the event of a change as determ ned fromthe
received data 10 identifying the broadcast tinmes of programres; conparing
entries onwbggmggkority list with the stored timng anqugy 2%&59rnation
for each programre to be recorded; a revising the store i'mng
information in the event of a conflict between tin-ling information for
two or nore programmes to be recorded, depending on the relative
prioritiesgpfsidipisianhid ©pé hforpraOgt fr®S progharntthe td bevectrdednarfdumeaner  pr ovi des
an apparatus for controlling a recorder to record programes, the

appar at us ¢QRYikigh fd: stdreR BmidOinfsnatiénG e pYdnobf b Yohflist betwatenimibyi ng t ypes
of programes to be recorded and their relative priorities; means for

storing ti msGnahibh 96 TRbI 2 Mndre phddritfiméOro0RErerdddp BepeRdiag o Mheeteldtive be
recorded together with information identifying the type of progranme to be

recorded; 855es 20tk Qbnfli&ER! ptbdtEmmeslat a stream includi ng data representing
pr ogr amme ?gnteﬁt, pr%érg%#gz?dentity data and data identifying the

broadcagt tines %.wﬁésogf affReSvendBRANS 8K QORI Ret heferhar @d fhkni ng
i nformafion mntﬁ the received data identifying the broadcast timnmes of

pr ogr ammes; . j L the stored timng information in the event
acmg.g%liég r{]aﬁfgxgy,siﬁ Wiih

of a change as fromthe received data identifying the 25
broadcast times of pf; : 195 SAABALE DRISRdn €Riven the priority
i st with SUBSTPRFTE SEEET CRULE AR Yo A0 3520 Bt G803 08108 14 the
stored timng apd Lype. iNLALIRAL Ahckidfa WK BRAGHABTE iy BRI soagded; and
means for revisSimg the stored timng information in the event of a
conflict between timn i rmation for two or nore programmes to be
recor ded, gﬁ@ﬁﬁ?ﬁﬁmgﬁ%{ﬂé&%glative priorities of the conflicting

Phe”" acbompanyi HPl o agher i Rt Rl P i R RRRSIARE, 1 L1 reterence to

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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Figure 1 is a schematic functional block diagramof a television receiver;
Figure 2 is a schematic functional block diagramof a hard disk of the
television receiver of figure 1; 10 Figure 3 is a schenmatic representation
of a first_recording tinmeline; Figure 4 is a schematic [ esentation of a
second rec‘gpc??/ﬁﬁgﬁoi meline; Figure 5..s a schematic reprPéjg‘Z‘jr;‘Roz/g?l%% of a
third recording tineline; Figure 6 i§ a schematic representation of a
fourth recording tineline; Figure 7 is a schematic representation of a

first confgiatkSCIEPSR) ddbodulAst B, Sdnsodalatahemiakiac ¢rejpicesenddity way of a
second conflict “screen; Figure 9 is a schematic representation of a third

conflict sgfeafy gHBrecomcﬂ-ﬁ cBoBCheMd feclifh £ aaNh Matdodislofi3awiienr t h.
conflict sCreen; an Figure 11 is a schematic representation of a fifth

conflict sgraen frgrllg&érfgr“;ar@gn$rll%n€&mﬁﬁﬁh'B_ngxreﬁs\_é@i R0 ahDEli@datset top
box" or recerver or 20 receiving television signals froma satellite

televisi Onréége%mﬁgggceﬂg& YL Ksiod ﬁo%ﬁ}rﬁles 23R @ing LRE Qib¥Qflerti fIBb&k, ar e i nput
n

to first and seco tuners 10a and 10b but any ~plural nunber of tuners nmay

be usedsin gegcrgbeéﬁq%éggtegﬁem}jtbgl&pners 10a and 10b are tuneable into the

sane or “di ?‘#erent channels of the satellite tel evision broadcast network

for simul taneous, | eCabld Ol cdifiss iy oMALLERRL thahie kahfle, BE oo ammes.

25 Signals from irs S uners 10a and 10b are passed to a

ShiT ey (EROR) UMD A0 TP DB B G B S AT Qg (P08 cctod b

Shift Key ated signals are error-corrected by

way of a for rrectar circul gg TSCekV el addifgsa @ hard
di sk 13 V\hlcg?l‘\llpvai Q%‘ZI?WSE(‘JTC?)O%M@ g%hgérhvéﬁhﬁsegoﬁ%ﬁ orrect I(t)ar ciar cluit 12
conpressed video and audio data rep ntj I ehevisian

pr ogr anmes df“ﬁr(? TeUErE en‘é‘{eéar?gvesﬁ slé:aud(r%%? ?%ng gé@?t@& égg‘sglgégcépl ed in
great erlOdetDa\I/lL,fl\/PP%é) ¥ enables high compression ratios 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 prevéht

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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The received signals conprise digitally encoded data. In this exanple, the
data is conpressed using the Digital Video Broadcast/Mving Pictures Expert
G oup 2 (DVB/ MPEG 2) standard which permits both progranmre data and
additional data (for exanple interactive service data) to be transmtted
in a singl WOMKAHA® . 10 DVB/ MPEG 2 enabl es hi gh conpr essiOHCRR0FEE to be
achi eved. The hard disk 13 receives d stores conpressed data. The data
is deconpressed only after retrieval fromthe hard disk 13. Satellite (and

i ndeed Cab'cﬁéuipi%ga!am’gsac@&@mgwaielMpﬁgrzamdad_, {0 epir@pl@Mthe vidbdUhdor i sed
access by non-authorised subscribers. The receiver 3 therefore has a 15

condi t | 0“%@8%@%&%& Ald SrbésMhd cil¢hitdlb G EPreeRGE AdrRStipibied snslBr t card

1l4a to determ ne er the viewer has subscribed to a particul ar channel

and i s ther,el gf roxﬁ%eh%%%ﬁfﬁegﬂgﬁfeﬁasfé,Bpﬁo{ﬁhﬁé"l'i}@& diskas SBHcampfedsRlir ol over
channel access”i's also rovided, at least in part, by the access control
Wi oh 1. caiPaienEs sy iy L SnheE aes EORALARS dhERG R OENEL the
descraml i of .th [ thori i S: I dat
sygplig to 5W§#gnd5%%??3%ﬁﬁ%€?%H%ﬁg?éﬁgnéﬂ?@ﬁﬁggggﬁﬁ?gfﬁy?%gbéﬁ?a ?n?ols
vi deo dat a,_ , audi ta, . rLvi a i dat a,
etc. Tor aidf] BTl 4HS Leabfboaa e REp A IRaRCRRT Ml PALOT
receiver also,. co i.ses a.vid deconmpr j ' [ it 18
i1 21 ng gomifggpé%.oaé;sazéhﬁ%ﬁ A IR PR R Shas LTV
econpr essi on__an rocessi UBSTI TUTE SHEET (RULE 26) WO 03/043320
PCT/ GB02/ 0549y HF £ ‘%Pf@%?#g%§$)%%ﬁ?5ting accorging to %he MPEG 2 st andard,

for exanple. The_ video anpd io d ; and : . !

?nd 19 r e;:gi veI Jé‘ﬁ}!i?“ﬂ"ﬁrl %ﬁe‘if?ggrg%ﬂ?wygg 8%?%53%?4339@5859%%?3% N9 glrcuits 18
ransport/denul tipl exer 16,. f t d di " he _

51 gnal Sl ARG ey ate AGYS AnTby ARERST S R ST V! e

Radi or ecept eurs_et . . . .
Read Only Memory (ROM) 25 (optionally including a Compact 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

servjce 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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5 Tel evision (SCART) interface 20 for direct input to the television (TV) 2
and to a Phase Alternation Line (PAL) encoder 21 where they are encoded
into the PAL format for nodulation by a Utra H gh Frequency (UHF)

nodul ator 22 for output to the UHF input of the TV 2 if so desired. The
recei ver 3VPY3BM ol I ed by a processor 23 which communiE&HELX R Ph the 10
various units of the receiver via a Wlds 24. The processor 23 has associ at ed
with it Read Only Menory (ROVM 25 (optionally including a Conpact Disc -

Read Onl Me CD dri 25 26 q
flegsh (%on-vg})’é‘%& g%eg%%m%%ggﬁpr?%w%@%gé@ﬁgﬁ%%nt@/ﬁ%r Yo (g 26) and a

rocessor controls
operation of the receiver 3 Db in he,tuners 10a . _to receive
si gnal s f oReqoFENded E@Bdaé‘pma%éstgg&ﬂngﬁéfer %‘t P’ioﬁlém{ghaeseggll nﬁ?‘f?ﬂ? iﬁ) ng,
descranbling and deconpression so that the desired pro and/ or
i nt er act | vepeed dataiinterfepgt3 and thy BpPipidteriaee 1hm@ay g? E@ﬁle‘&fg& ?‘ﬂgﬁﬁr\*‘?l and by
controlling the hard disk 13 to record desired television progranmes or to
pl ay back FrmpiteuiG) andiopp deres ¢assely 2ad/anoheod Bt FauPmeAtRrshe¥phct i on of
desired programres and custoner 20 services is controlled gy Vi ewer
mani pul &it | Ghe bighaspeedrdate intoriace G10 engbles 28 ragpivemn3 it be SRS 0 1B uch vi ewer
mani pul ation transmts control signals to a receiver 29 for _input to the
processor @8iceFfeotshovnt)efor oxamply tognphle Egeptios of servigwndranpiaityd ¥R o cont r ol
of the operation of the hard disk 13 to record television programes, to
pl ay back mreeaoncess Hreddbuidsiabin, gntanal aterass medin erdlipiabigirastiial Reoafessbr di ng of
tel evision 25 programmes, etc. SUBSTI TUTE SHEET (RULE 26) WO 03/043320 17
PCT/ GB02/ 0546 Yectiver B darher epmfrides rat hedent oipfacs 83 fer ¢onpertispadelepkans i nt erf ace
30 and a Recommended Standard 232 (RS232) interface 31 providing a serial
i nk. The héghrk.
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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speed data interface 30 and the RS232 interface 31 nmay be connected to a
Personal Conputer (PC) and/or a. ganes consol e and/or other digital

equi pnent (not shown). 5 The high speed data interface 30 enables the
receiver 3.to onnected to other devices (not shown) nple to
enabl e rec® tof’@%%’f services transmtted via other mdi%égézoﬁﬁ%égg br oadband
cabl e, external storage nedia or digilSal terrestrial broadcast. The
receiver 3 further conprises a nodeminterface 32 for connecting a

t el ephone _network. 10 r.aty. on. of ' VB) kSstGRM L dissh. bY

sof t war e tﬂﬁf’”ﬁ@ﬁé@‘%‘ﬁ@%ﬁd‘&y I{C%Ir%c?é@r?%z[s%gsﬁg?gg 2y 2sontrol signal s from

the renote _control _unit 28, additional data in ecej ve | ghal s and/ or
dat a st or eHuidgliges foFgtHiEy ¢ n*ipf"'s‘h%lof‘oarﬁﬂqun{neﬁggfi]a R %2{ Wegr\{%l %gr dwar e and

software in the receiver 3 is described in dgiai |..in.our international
pat ent appSridstinesn Thercridsretss desianed 10 Wrpor 88T sRefilFdfon of the receiver 3

in 15 receiving and decodi ng data representi nog1 tﬁ'l evi si on pr}%gg nmres and
data defining Bchddtion Ay oRFGURE H&f® 1ORFUSE it YBHOTEE AEES t'8 TRE™HY ogr anmes

is described in detail in our international patent application published
2 VID 06/ JROBEACEH R 4 TR SO PR GR GG ot | v
services is described in our international patent appl.ication published as
WO 97/ 23999f sopepligy evanhinfermatipngpbley (BT %éengPgﬁ‘aéa?PPng o BRA8 2 WPSAar d f or
digital television broadcast there exists a standard for the lgr ansm ssi on
of schedul eachraherneht Therpregiamme segdule datadh uprd RYSBe dRE Ve \prudehE d
correctly to subscribers in the formof an Electronic Programe CGuide
(EPG). Thi spdsidnstfameibarddisk 1kiBhan thereesiyr|dyis arpgramuned)to regprdgsgiegtednd -can be
found in the specification: ETS 300 468, ETSI Digital 25 Broadcasting

Syst ens f oreldiddievpopmammeStheretetma3 DparateShe hadalisk 19pe slartiapdtq $ep ther

SUBSTI TUTE SHEET (RULE 26) WO 03/043320 18 PCT/ GB02/ 05109

10 recording in accordance with the programme schedule data which comprises 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.

720 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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Service Information (SlI) in Digital Video Broadcasting (DvB) Systens 2nd
edition. Q@uidelines for using the specification are given in ETSI ETR 211
- DVB SI CGuidelines. The receiver 3 is designed to support the S
specification. In addition to operating data for use in controlling access
to channel WO038433¥4di ti onal data in a channel can incl udePGYRROPOdgr amre
schedul e data representative of so-d&lled event information tables (EITs)
defining the scheduling of programmes in each channel. The programe

schedul e data is used by the receiver 3 to cpnirol.the rafi of the
hard di sk 9OPSCOMRRAS: fhEPTQEAE (RAFVIson %“’%%’Ej‘}eaﬁ%ﬁ%‘{d‘iet g 4 g rkgpglegﬁelmeigt ed
o start and

rec

tel evi sion progranme, the receiyer 3 operates the hard gisk 13

to stop t haweps beaHahle s ‘ﬁP]éE‘E‘glncgé??é"é d\‘?\ﬁaﬁl&?ell%Wen‘ﬁf?)cﬁ’rvﬁﬁﬁ’é aggr%eghq e data
whi ch comprises the start and the end tinme of the sglected t el evi sion

pr ogr anme. diSplay ahe peogpmene sehedulingHatprmationgan she dVugoatseq? YT &My, the
recording is started and stopped in accordance wth the updated programe
schedul e, triteract gritly thatressivat 3 tih proswmsier @ dingt of (ol ipiog RPETHFETY AMYe? i s
actually recorded even in case of a change of pro rannF sg&eduLe, because
such 15 cHesirgé pius of e eailablg prograniee ssherdiie fice 0§é‘1*?ngélﬁ8 thsiniormptigh o
channel . The programme schedul e data nay be stored in the RAM 26 and, once
stored, t heeciveheidtic dedicatnd EPehinopl. | s avai |l abl e effectively

i nstantaneously for controlling the operation of the hard disk 13. As

di scussed aboveActddinglypghierthe psagraaiot echedinle dptg in epciinehannel Bised 8l arly so
that the receiver 3 will be updated substantially continuously. 20 The

i nf or mat i Ofheir8cddver 8fto bpersraatel ardedickhl 3cth aevosd a sedeceeditelgvisipeprpgrogumertie schedul e
data w thout excessive overheads in terns of bandw dth requirements in
each channal seadtted RRAAREY af abielicore® Nisto-dutd higne; etbei megramimng  sehiedulingn, a

dedi cated EPG channel transmts nore detail ed programme scheduling

i nf or mafyi OMnforbh@ioh i MHerdeticatad EP@rBaintl ie dsedita display thteptpgramed seliedwlael is 25
updated nore frequently and covers a |longer period of tinme (e.g. one week).
As a SUBSTIdldEteraHtiie {rbidls &6 a YodQanhfikai3Reod 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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19 PCT/ GB02/ 05109 consequence, an up-to-date television programre schedul e
of a conplete week will always be available. As explained in greater
detail below, the receiver 3 is arranged to display the programre
scheduling information on the TV 2. Also, a viewer can interact with the
recei ver 3WPE3B33Yr am recordi ngs of tel evision programedST/GRRRPE% 5 desired
part of the avail abl e progranme schedlOl e, etc., on the basis of the
information received via the dedicated EPG channel. Accordingly, while the

programme schedul e data in _each chann is used . t receivetr, 3 to

oper at e t heonfrgls dthgj apratign of tF*‘e@Bﬁdd‘ig\‘ gél e@'toé‘:dSpF%‘?‘g@]lys Flgeh pﬁg?cosﬁorrair%re in a
sel ected channel at the correct up-to-date tinme, the progra schedul i ng
10 i nf or matdntmisithe reserdirgdindapladagkped %S08 | Prosavey a %ddt?% r“%‘ihafie
programe schedule for several of the channels over acl%%&?tg{m ned peri od
of time (whiskhs.i ©tharmogessons @@t shaym) §anEF A5 ipgcantal e K5 3% descri bed
below). Since the tuners 10a and 10b can be tuned to receive different
channel s, hppromiatepdustittsl eontro} isadgsenibed ip dhis\dospment pvighy reffieeei ® YL channel
to be displayed on a TV and 15 recorded on the hard disk 13, while at the
sane tife arosesard to Gcditits undergiandggarme i n anot her channel is al so
recorded on the hard disk 13. The hard disk 13 of the receiver 3 is simlar
t o convent i onal Réfarribgdb Figirel 8o sithematiohiock diageys oleths afengeses ofnge | ar ge
amounts of data. The hard disk 13 has a capacity of many gi gabytes (e.g.
40 gi gabyt @&} dkd13 ecdiowas Iuithie @xangle,abelharddiiskald bas dwesrdatpechanned) t he
conpressed formin which it is received, for exanple, in accordance with
the DVB/ VRiEtegh tébandalcisiands theaicedsieedoragouethe Thidsliskl 130amd thranghtone st or age
of several hours of television progranmmes (e.g. 20+ hours) on the hard

di sk 13. Thewhih dadiiséutgd foraapRiicaedistlayngstfoeclageonpetsss. Breshieodatahe st or age
of television programme data, and the other for storing "netadata" which

i s usedgt 0 c&QRLIE @bnsisNBf thay dhrainplt cldnelass didilmelee data 2Btpgrobatnet S@et ai | i n

our earlier patent publications nentioned above. The processor 23
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 2 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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SUBSTI TUTE SHEET (RULE 26) WD 03/043320 20 PCT/ GB02/ 05109 controls the
operation of the hard disk 13. Mre-specifically, the processor 23
controls the recording and pl ayback of television progranmes to and from
the hard disk 13. Qther processors (not shown) can be used to control the
hard di sk ¥8"34*3%propriate, but the control is descri HEF$HH0L docunent
with reference to only 5 processor 23 to facilitate understanding.
Referring to Figure 2, a schemati c bl ock di agram of the arrangenent of the

hard di sk 13 is_shown, this example, th d disk h e data
channel s, leefi@dlih BiBe E?I‘e &ﬂ‘:iaé%trﬁ’é te?éhrl‘"é%e"iﬁsg“ée %‘?m%e% ot agi a%(i]n he har d

di sk 13 and t hrough one of which data is output for subsequent displaying
of tel evi sFPPF%tures. The three data 10 channel s consi st of tvvo dat a
i nput channel s 54 and 55 and one data output channe of the data

channel s has asBeschad diskii’tih thefefoge ﬂ%ha'élelﬁ?tﬁﬁ’fr‘&ltaﬁef’“ggétoé‘ﬁﬁ d%‘@ rece’r"ggpect ively.
Each of the data buffers 57, 58 and 59 conprises a RAM of sufficient size
to store séveighlbosletsniputothagnglnsq andyss @%ﬁ&ﬁb@‘fléé@a thousty r RSN of t he
data buffers 57, 58 and 59, as well as that of the hard disk 13, is
cont r ol bed clopneltfe. Thés iprdtesddy bafierinpibe teasivedifatkantighe data et 0 manage
si mul t aneous reception of data through the data channels 54 and 55 and
out put of datha buffers §gH58 dnd Wared Whawiieking betwepmthem ipoedar jREsHF 88h t he data
channels 54 and 55 is not stored directly on the hard disk 13 as it is
recei ved biitomi the nphif euffads 5% andh® tb tiefhardsdisky 13 9g togansfes dgfa fpmythe hard | j kewi se,
data 20 to be output through the data channel 56 is not output directly as
it is readdfskadnud the buffer®. di sk 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 daheughdimrdeisks anmfrisingestparatecheeds for wrgaigtandweadsfs athe t hree
channel s 54, 55 and
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, S8 to the other. Accordingly, it is possible to record
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56. Indeed, in this exanple, the hard disk 13 is capable of nmanaging a data
rate at SUBSTI TUTE SHEET (RULE 26) WO 03/043320 21 PCT/ GB02/ 05109 | east as
high as the rate of data transmtted through all three channels 54, 55 and
56 conbined. The hard disk 13 is therefore capable of sinultaneously
storing da¥V® %¥&tét%ed through both the input channels SZETAFRI2E%104nd

out putting data through the output 528hannel 56. This is achi eved by
buffering the received data and the data to be output in the buffers 57, 58

and 59, and, by, swliehing bel e Lhem | n 9L delilg dy ARster ety d rom the
i nput buf f ePEEPCRIPVERTPES, [KE VISP L7AFER™ES CBH S Ot PSS e % r om t he
hard disk 13 t tg bq%%ef 59. t hough hard di sks conprising separate
heads for WPW??ﬁ&“ ﬁ%u% ﬂFWﬁgﬁwa& 10 available, in the interest of cost,
in this exanple, tggghard_gisk.13 conpri ses.on i ngl e 2@ d fgr_Joth
writing onto and FORHFTRE ¢hiBERmIAR YT asa‘?“égf’lllgs&atal'ﬁ%ﬂ’gfd@‘ia ,qu%ﬁ isﬁve5 the hard
disk 13 at any point in tinme stores/reads data assoqciated with only one of
the three W43 BeaRH At sheshard disk A3 dogsgnot peedstohgewpshaemised &¢ 8 pasticplahds dat a
associated with the three channels 54, 55 and 56, thereby "virtually"
deal i ng i tiAPYLI0E optRpdatastcn Insteachilg Rard disk 43 alweays saads apgd o dafaptdbusi y. The
swtching is controlled by the processor 23 by arbitrating between any
three of th@meEPRsiand daf ratgdhg gmowry of daty stored P espdiipitthe had diskdé dor dance
with their buffer size so as to prevent a data overflow and thereby data
| 0ss. For edetampined byfthe fusatiqn fpr whish g1 hagkdighy i3 o witckedfanda Eansfer & ori ng 8
megabytes of received data each, and 20 the receiver 3 is operated to
record two tb¢ rredpeetiveoore pkitley dah dnfipns oh a¥res SPeBaripe guch Hmeudat tihe
channel s 54 and 55 at an average data rate of approximately 2 negabytes
per second, trankferred Fremherrtel thgi redpedte idata bpleni’e ds roSe eidhd canstadttdatarateel y dat a
fromthe
10 While the reception data rate through the channels 54 and 55 or the output data rate
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 actually
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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buffers 57 and 58 at an alternation cycle of 4 seconds or preferably |ess,
transferring the buffer content to the hard disk 13 each tine the
processor switches fromone of the 25 buffers 57, 58 to the other.
Accor di nglﬁ\g, it is possible to record SUBSTI TUTE SHEET (RULE 26) WO
03/ 043320 PEPAE8Y) 05109 22 simul t aneous/ over | appi ng t eTVFERENDr ogr anmes
received by the first and second tuRBérs 10a, 10b in different channels.
The buffering of incomng as well as outgoing data by the data buffers 57,
58 and 59 neans that the_hard disk .13 d - SV onised to
a particul ar 3* PASUOUBFT %% %ﬂfnaﬂg?%fng ﬁtrgc.%’§? ﬁgkhg}zsgﬁkgd"ﬁg}og dgﬁlgk{( 13 al ways
reads and stores data at  the me, const ant_da r.at u of data
stored on BPERAREF deldRyFirRd Wéﬁ%ha(ﬁﬁl g’%‘ f.%lsia%som ¥ee e“?lﬁlltﬁee%{g 3“’? 22' g%er ation for
whi ch the hard disk 13 is swtched for.d?ta t.ransfer t23 tt hF irli«;a%aecti ve one
of the dateoubigf f&psissshovag apra separgty, unitqeme e PRASe%: 4° 1€ ¥ st erred
fromor to the respective data buffer 57, 58 or_ 59 at hhe const.ant data
rate. 10 Wiidestantimer BowiBthoseverdeaappreiated Higu gy follew g dhidiscaRiBgy 55 or
the output data rate through the channel 56 may vary (for exanple
dependi 7ig fanctidneobtedwivtteh 234 may e dirastige Pe ReYiPRReINdY Fghiers WS QBpendi ng on
the pl ayback node), the intermttent rate of data transfer between any of
t he buff er sftware m8niagdn3be progesstid3har d di sk 13 is constant and determ ned
by the data rate at which the hard disk 13 works. 15 The hard disk 13 is
substantial |y thethasmampls, sheaisda glosk corFebafion Rebirearips aive UmIpE Ghal
conputer. As for conputer data file systenms, data is stored on the hard
di sk 13 i differat posionwof ¢fe ddty kaceived it egeeeivay BhoagivalipPedddhe gat a and
may or may not be contiguous on the hard disk 13. The processor 23 uses
file systemlantt aing ©bd tharmyeons t Weenstheyi arg tended 40 ore displaypsh dtheli sk 13
such that, regardless of how data is actually 20 stored on the hard di sk
13, it 18PPBREttIdN Bitnd) THi coaritionexists dapitctnificy hotibe sate etavhichidatadat a. More
specifically, the processor 23 maintains-a file allocation table. Wen data
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 programume data is added to the file from the start until a defined end
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is to be witten on the hard disk 13, the processor 23 allocates sectors of
the hard disk 13 to a newfile. The file allocation table effectively

|l i nks sectors of the hard disk 13 together to formindividual files as
necessary, despite the individual sectors not 25 neccessarily being

cont i guous'OSBEHTUTE SHEET (RULE 26) WD 03/ 043320 23 Ff@f/%%’ﬂ?‘@%log A
time counter 23a for maintaining a redord of the playback duration of the
programme data recorded on the hard disk 13 is associated with the
processor 23. The _ counter 23a i hown as. a separate it framthe
processor B3eached: Jpicpptragt, ghe r&%%ﬁ%&%ﬁ‘ﬁ? %g?fmlefl S\%ﬁﬁfufilﬂ%?fg{’;eeftﬂle S%IR%{B%r eci at ed
fromthe followng that the counting 5 functigy egf ﬁt/\ﬁe count er 1§3a may in
practice berogwpes dastiolA sneafed fuptiony e proressgr 23 dgetes,HF RESRNG ¢ d™on, t he
processor 23. In this exanple, there is a close correlation be en the

rel ative tfilsiang comtinugs fof iepaseh fecpived progfamaie dapidin dag file iR ey SREP™S! e recei ver
3 (the arrival tinme) and the relative timng of the portions when they are
i nt ended t barBdisiti1§pl(Bymactice.Hbe v jecosenieht lnéﬁld? porRg or aflfdhose seckIit i on

exi sts despite the fact that the rate at which data is transmtted (i.e.

t he anofint thof captizedtthadrariidetediretn terhgsianivgof Big)file. HHHOMHE thefRIPESSOF ecei ved,
vari es dependi ng on content because, regardl ess of content, it takes

appr oxi mat bippeon® slicandhese nowosdormsto thafite- f Fhisghaokbe sane ¢ sERlY ogr amme.
The processor 23 and the counter 23a take advantage of this to "count’
time in theveltbriting saviongal padgpeanmrendnalivcated ta the fleoxanpl e, the counter does
not sinply count time fromthe begi nning of progranme data to be stored in
a file as this T chentcdmmlisemoitf usehil dod dearaviewt befftregFoniexegpld, thee file is
del eted. Instead, the counter counts an absolute time (GJMI or UTC for
exanpl e) . FhResOUIs caahéniios trppendad foothehroprange amres dait avritas td & i s
witten to the disk 13 in this exanple. In another exanple, the count data
i's 10 file on the hard disk 13. When the processor determines that the programme data in

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 fnove 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
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20 witten to a separate index register file on the disk 13, for exanple in
the netadata area of the disk 13 nentioned above. As programe data is
received by the receiver 3, it can be witten to a file on the hard disk
13. More specifically, the received programre data can be I n the
hard di sk Q’Q 0384322 i hear file or in a so-called "review ‘fﬁﬁ‘lt"goﬁﬁgw | i near
file has a 25 defined start and progr2dme data is added to the file from
the start until a defined end SUBSTI TUTE SHEET (RULE 26) WD 03/043320 24
PCT/ GB02/ 05109 is reached. In contrast, the, review buf %er ha 3 defi ned
start, butmorrskagaineantlispencdhthacomt dpp yite g‘ﬁtsﬁpaﬁafte 'y %’b@gis?ef’ege durati on,

t he processor 23 del etes the beginning of the tile.qu conthuqf to record
recei ved progassen?d opeetes imthe paanerpinger, fXGERIhASRR4R Bhedpdor FESI9 A6 Yi sk 13.

(I'n practice, the new sectors m ght ingclude so or all 011; traosee& sectors 5
that cont aforiéentifha peiat i thefilerbyhich 613y} $H5°EAYF RhIPR G W PR FiT8 “but only i f
t he processor happens to allocate those new sectors the.file. This is
not the sakeongsexsinpis) e inslps rEESE My S%%&B@“@F?‘éfmsﬁtﬁﬂﬁeéfﬁdfc Al | ocat ed
to the file.) The count data is nost useful for the review bugfer. For
exanpl e5 t teecivet ewbtheaew2gart ahthedHe cot be HentliRdngy SaRIng dhe RHRYE P6gr amme
data as it is wittento a 10 file on the hard disk 13. Wen the processor
det er m nesbythafor tHealepircdgesind®.gl3@ secomist.he file has a specified duration,

t he processor 23 can delete the beginning of the file whilst new progranme
data is wittenThis rhdibodeofistofing e provisies thehrepdivar 3 wéth gresipr flePilitYat a st or ed
inthe file does not exceed the specified duration. Mre specifically, the
processor #3nCan proNeustiyhbeent mstiblef Inlmrtichlag, thEgecesienAptan, changs fBcessor 23
can identify 15 the sector in which the file starts and then |ocate a
subsequent r&eediy juf thehiastf 30 mifutesnisay) g the ipeogadniioe ar iagRVieHBIUECE dowhi ch to
nove the start of the file, such that the sectors preceding the new start
of the i | gecdfEnd@b topehnirnomitseatibyliea linear file straightforwardly, as long as the

viewer selects ‘record’ for the programme within 30 minutes (say) from the start of
the programme. This is achieved by stopping moving the start of the review buffer.
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 al 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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The count data can be used to control novenent of the start of the file,
i.e. to locate the subsequent sector to which to nove the start of the
file. When the count 20 data is appended to the programre data as it is
witten to the data file, the processor 23 reads the count data fromthe
file. Wen"PHE'¥dnt data indicates that (say) 30 secordd’ G 8Yr amme
data has el apsed fromthe start of ti file, the start of the file is
noved to the sector storing data including that point in the file. Wen the

counter 23a_and processqor 23 subsequently .indicate, that seconds of

new 25 proheinihe W5t éw’r‘i“g’ses BBERC RiPY He oé%(Vhte?l CeHd B (tohae@’?fv’%?n%?l he start of

the file is then SUBSTI TUTE joEETWé‘RéJ%E 26% . 03/,.04 320re%§rdePcFTa41 02/ 05109

moved agai Reserding sopnues runtih dhe designatgdPsripd of P43y RoPhE YRR A e i ndex

regi ster, the processor 23 operates ih the s manner , . except that data
oA 0o BETRY gt

in the i ndtrrepfigi conipues vifta g olgest ProRarisst Parky Bepg whi ch
(say) 30 seconds of the programme has_ el apsed. |In one.e | e he i ndex
regi ster mayghsthay enlyhdeiglesied legetihyf dbe prosgmme dérrFtﬁﬁF%a?ﬂgspge@E ei ved and
the new start of the file can be identified by summ ng the nunber of bytes
for the5desicodihgpepeiatidn {sea ack@oursleaperation andmsfairasap Hed Weraciody iige dat a
provides the receiver 3 with greater flexibility than has previously been
possi bl e. line Bahows plogressiethef the eassding sBowain Emarige A duing thedueiddrsiy j ust the
| ast 30 mi nutes (say) of the progranme in a review buffer, to 10 recording
t he progr anfre pragrirhuse.e it iimetjnciBy the lengthaf tie ¢verest pragigmiiectoted M1 i€ as | ong
as the viewer selects record for the programme within 30 m nutes (say)
fromthe stadidw biffertihe iy mgxismwmeand Hessndt snchusieiad\of dhetgrogrewppifiose Wevi ng t he
start of the review buffer. As soon as this is done, the review buffer- is
ef f ecti vel yimeorhearthedset swiachei nealie edier 31 swivhadehpmnslsh (e same timet hen be
straightforwardly created by starting a newfile if 15 desired.
10 line is also shown as time line C of Figure 3 at a later time when the review buffer
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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Figure 3 of the acconpanying drawings illustrates one way in which the hard
disk 13 is controlled to store data during the recording of a progranme.
The hard disk 13 is arranged to record by default the programre currently
being viewed by the viewer in a file on the hard disk 13. This file is
referred t¥O4943% evi ew buffer” as 20 mentioned above. RGTHROOHIY def aul t
condition, which is depicted by tine27ine Ain Figure 3, the hard disk 13
will store up to 30 mnutes (say) of the current programre. Typically,

this length of tine is preset a default tine aof m nu [ing

manuf act ur RO ofBi WiFmHPF S 8?&? REXTRIRE Y %fecﬁﬁ?d?lﬂle rﬁcé’fléagéf %'gaer sel ect ed
to be O mnutes (i.e. turned off), 5 mnutes, 15 nii)nUteﬁdSO m nutes or 1
hour for eWaths|lwearsizle dp stappad3pd theiexh BIASEFH SPE I9hDhEEF O 4B chosen by
a user. The recording begins SUBSTI TUTE SHEET (RUL&. 26) WD 03/043320 26
PCT/ GB02/ 0BVOY Wféss, asnbowsdn timgilinetidsE gpd Frnelhedpan e tergdprepiiche swit ches

to a new channel. Recording continues until the desi)gnat ed perjod of tine
has been r deorederdedhmeperanimas.ccitherein itoaRHIRYe ST Wiofh then@ayy| b ainwes @5r | i est
parts of the recording being deleted such that only the selected |ength of
t he profjr amiratever pedodisrsechy tepssnderabefereshe weignidiheg thspRauss budiennes 5
background operation and requires no user interaction. Tinme |ine B shows
pr ogr essi opresdedt tmeil rtbe omdi ofgthe tpoegrathmet | ke Ineweremicubplfey qoRBinSr Badcast  of
a programre. Intime line B, the length of the current programre stored in
t he revi evundeeddirgy programineiftonsthestait.num and does not i nclude all of the
programre fromthe tinme when the user swtched on the receiver 3 or
swi t ched channelstimd iee Pathe vieweehdsGolimpacddsnaaigators Wishin tizesteedrdad filene C of
Figure 3 at a later time when the review buffer includes the end of the
previ ous Cu pediting tiggtplapteuaador the “faegionmirdy bafoncorswmorednime 28pmdgr amme,
i.e. extends on both sides of a programre start. In the event that the user
pressegoa ‘tates€vertBuist displying the preganmerstadedin thedinear file. At the point
shown in time line E, the receiver 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 programme 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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renote control unit 28 during normal view ng of a broadcast programe, the
receiver 15 3 enters a "live pause” node. In this nbode a paused franme of
video is displayed on the TV 2, but the programre continues to be recorded.
More specificall if, as shown in tine line C, the review buffer includes
the start BF”Bmﬁ¥§branne when the |I|ive pause node is et SrEH> M2 cont ent
of the review buffer is truncated tot&he start tine 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 reQkvePsogramre is
del et ed. Igcords@ insthg pipear fiffeat 28 “‘r‘fbef‘sﬁ%ﬁ?:tif-uﬁ’etﬁn"'?’ﬁ“eﬁﬁgef éég% EEHe then t he

|ive pause node is entered, the entjire prqogra : e far, i.e. all
thedat & e Shesyed Al epiare e BR  ege e s e GaRBe Rl

herearfter, as shown in tine

line D, recording continues with all data bei L bieerf ialse. More
speci f i caMlsy,laymagherwf SHCERHTEHOFTaMTE AY & rgﬁ‘?f“g‘%%gg‘gq‘?‘?%"egr file by the

deletion of data fromthe file bei suspended. re) SUBSTI TUTE
SHEET ( RULSEn %g)sesgDfrony Bae 3vigs 5@3&%&%@%‘?6@%‘3 %‘oﬁﬁ:?géra QP{ %%g %en t he
start of the next programme is received, Féhe recor dal

f N th
|i near 5 i |maiimurstcapasiy aptherill prntaipsdhe Sphg tsgr%rfu%m}egvl}gg%ﬁ df e Lhe

e recorded in a
new review buffer, as shown in tine lines D ar file

\ ] % and F. .The #iq@m
t her ef or e progrhme storachi theeberad dle s beanalisplayedi Therecpiyer} @ndbeyPSty, or from
the (say) 30 mnutes (or 5 whatever period is set by the er from before
the i nst andeamkady theh prusit thelive hroadesst byr dedaing, heiPniens Ogﬁ“ﬁ %% he
programme. The new review buffer contains the succeedin [ ogr anme from
the start.filnnd imeli weied, buffee at/incinereasad 5t o Fnoeey e’fﬂi’%lgg ﬁ % thin the
recorded file by pressing the "play" button or the "fast forward" button
on renote GeRdviest biFfer amduded Chet staat ofethenaxe progranyng iﬂsep‘fl%l‘y‘?rr’@ref%ev‘%'?’ogr ame
stored in the linear file. At the point shown in time line E  the receiver
3 has 1@achednd Reciand ditplaysetherlogbaymeasist Bymsepllythe user is given a choice

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 0 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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the linear file. In the neantinme, the new review buffer has recorded the
next succeeding programme for the default or selected period of tinme and
is continuing to record the programme by deleting the earliest part of the
recorded RL YL anme from 15 the buffer. As the viewer cannot therefore view
the start OF %WREMext succeeding programme (as it has dITEEN'DEEn del et ed
fromthe new review buffer), the recefver 3 returns the viewed to nornal
view ng by displaying the live broadcast as illustrated in time line F.

The receiver g, therefore effaelkYeldiné Grid® BB koik Bt figurd3.me |ine B,
but with the vi g@ﬁ“ﬁaﬁ%ﬁ%%&?ﬁgﬁggt e review buffer recording, a later

broadcast 20 programe. ~Tide | e velt n iedentical to
s[{%ev%, gﬁém%%t C ?flr%%urrée ﬂg-ﬁe %e\rx{g I?;QQ & Qfveltudtbh 8n 4hedte ot

time line ine Dof figure 4 illustrates
recordal of t current pgrogra in liv er0ef gt i next
succeedi ngCOBﬁr‘géﬁa‘HﬁEadgf’%ﬁf’s atuégggm e%sofndgﬁleﬁ%l%?r?g\?v% Feview buffer. In time
line E of figure 4, the viewer has pressed.the "fast ward"” button on
t he renpt geeedist thsrefors %a%éher@&l@wa%‘?f%é q e %snp g%enégg he g'rb&%l anme

SUBSTI TUTE SHEET (RULE 26) WO 03/043320 28 P 02/.051 recorded in the
li near & i |tecosdeddm theeyigy daffer apdgonyey's %eﬁﬁ"‘?‘i" %ﬁg%&a @F%r&?%aszf,%q Cé:e recei ver
3 has displayed all_of the progr .recorded i.n the line i.Le and, in
thi s exanpins D pidfigugs 30n H?’F’ﬁ’@estlﬁg“‘ﬁggfﬁ%'ﬁ%g’etg%lfeﬁ‘av?)rr%sﬁ‘r’%sr#%ﬁ%gj 1}?%’cor ded in
the new review buffer. As can be seen from.ti IinSF Eand b fhe new
revi ew buflherartisalarnie titeaefhdg rpeosded WF’H@&‘E&g&e@i £ ™5 st P8 ont ai ns t he
start of the next progranmme when all of the rE:rogran@(ai stored ip the |inear
file has belemedi Bisl sayiod is Fueally samsicd gyt 25 the£74 O e dpesr %%%?W‘E%sf}y catch up
with the |live broadcast by displayi;% the contents of the linear file and

the new r eaddimnbifftheruseit changésneliesnl cdfer gressing gheatiye HUHORXBHEIEY byen when

the review buffer includes the start of the next programme, the viewer is
ret ur né@l t entinues to record the programme and the programme received in the new channel is

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 B, 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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10 i.e. the receiver 3 displays, the live broadcast. Typically, the user is
given a choice between these two exanples, e.g. by display of an
appropriate nessage. In the above exanple, the |ive pause nbde causes the
entire review buffer (subject to truncation) to be retained éas | i near
file) untiVOoR&**P¥corded programe has been viewed to tH&'EHd "5 ¥hus, the
viewer can rewi nd to beginning of th® progranme 15 or to the length of the
review buffer before |live pause node was entered at any tinme wuntil entire

St art ot o R Rerat Rerla B BE P TRy R e R e o ast
Tl g Do o LR DL SN R e L Shh Rl KR eptar, of he
boimt 1 the r Goemadn phisheaiiie BEIGE T AREHONEA Saa I 116, (1 n
the event that the selected tine is 0 m nut esc}ﬁ%g{)&gramm d,%t%‘gd glgefore 5

mi nut es f rroneledyeecorsiings thay shaved peveigheRUEPRALGY P 8 SVEA'e s del et ed
fromthe file.) Menory space is therefore made freely avail abl nor e
(e By St

qui ckl \5 t heakei decisipas preedi gy hab sirpPe . KeSpeyny VRUE ¥
03/ 043320 PCT/ GB02/ 05109 29 Tine lines A an%FB of fig%%? SOQpe t he same as
time |inesedrding aBdoff fhieghard dik is abigadie full ph KeeREV it PRE JF°F 1B e 5, the
viewer presses a save button on the renmte _control %8 insteﬁd of the pause
button as includihgresutdmagic Qeedrdingy i dhearevigny buffer; gre abapdned Jp A, K or e
truncates the review buffer to the start of the progranmre bei 5 recorded
in the revjressnleuhé &eepaerdnsolfibendxs highest papfiyws EEfondP PAGPE YT é}gé ¥ile as in
time line Dof figure 3, intinme lines D and E of figure 5, the receiver 3
saves the progreminet.i These progrpames el paid farhandt the| dewsr vadd tsedPdelf pr ogr amme
is added to the user's personal planner..The_saviS? is actually carried
out at 1¢ heudaghyoif atiPy reeadingechs prasgirtzfiore being viegdi Newinis ofher epddéser changes
channel after pressing the save button, the receiver .
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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10 continues to record the progranme and the programme received in the new
channel is recorded in a newreview buffer. Tine lines Ato D of figure 6
are the sane as tinme lines Ato D of figure 3. However, intime |ine E,

whi | st the_vi r.is fast forwarding through the stored rogramme, the
Vi ewner dec?é@%m%%”%ave t he progranmme and presses the save w§§n3ﬁ°15 t he

renote control 28. The receiver 3 thélefore saves the linear file at the
end of the programme by adding the programme nane to the viewer's personal

Po e |ines Bncwep mef fapdt e ARp K LRGSRl & S8 TPOne"
The T aoor vieFoHInacheaile SRt PE TN P B ot hrbaraead Ml SP Rt B Ter o
1 exi bi |1+ fropsaninatHaico bk RFEUE? Hey o nge b rrnied MRS |1y of
cxampl o, altF O REPATHBINE DFiBG HRCERR § BT RE Wt oUeh B EARdT T ner eases
the likelihood of a conflict 25 occurring bet vveen?ipr ogr anmes Se{§§Ct ed to be

recordefl aexinpledhisravalichlis daltyvithubs propisies discef PRI ™S B47 043320 30
PCT/ GB02/ 05109 recorded. In order to deal wth thi srﬁe‘reobl em the receiver

13 i ncl udepriaritpraver itheystamsif @nothernand bagivig adedl AdfiTea oM tO%s *Ror mal | y
defined on configuration of the receiver 13. One way in which existing
recor di ngsextemieengptimoritised is to allow the viewer to select recordings
t hat should never be automatically deleted ("keep events") and to 5 make
deci si ons basedThis antoatatis ptierisisingref recoedings\iead enly DerPpiisddRithe2AF any ot her
recording and, if the hard disk is already full of keep events, other
recor di ngs of furthetithipnigfranatiomet wer. Cenftietd icpitydevelppraiier e vesiveh PrePeClr e
abandoned in order to )
10 programmed because of a slip or other change in the scheduled broadcast time of thee
programme. In the event that a conflict develops, the receiver 3 is arranged to display
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 programimes.
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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preserve the keep events. The next highest priority is given to

pay- per-view (PPV) programres. These programes are paid for and the

vi ewer woul d therefore be 10 unhappy if a PPV recordi ng was erased before
being viewed. Next is other recorded but not yet viewed progrannes,

fol | owed bYO%BEEPH ngs al ready viewed and recordings nd /Q\ﬁ 2{03103
programme was being viewed (e.g. the Beview buffer). Part- recorded
programes have |ower priority than full recordings. Thus, if there is a

di sk space conflict, t fir recordjngs,to be deleted are the recordings
made while fac"fgmﬁr"g@iﬂéeﬁﬁw’\%gf ‘?iéisﬁlé‘f o Fy; Pro?/@é@ead ?ee%r8$f8‘i"ﬂ’¢’§g that have
al ready been viewed, then qther r ded programmes and so on up to PPV
progr armes.aSK%é?Jeré\}éﬁf’@wH’tgé’?C%Pelaiﬁgh (éreﬁ’t’,ﬁronati cally deleted. Conflicts
can al so occur between programes identified for recording. These
conflicts can beAmesamPlpt fracordmeslash Marming e 1B yhoyn Briigyre By thhe
programmes to be 20 recorded. In this exanple, the highest priority is

gi ven to kedpwingsriare thendetve@igs presigndinpeosramihedhths eeveiien @dewgéﬁfams t hat
are series linked (e.g. an ongoing soap opera or series) and then other
schedul etl pefobe Stereand Stiaek Fdssiab Wmss fifap pvaslap. Thovdewer hep thspiattomptediee it is a
record of what the viewer has just seen. If two progranmes were to fall
into the sameorgiZliheol Fifesgt o timedhat confligfe mjthttheebropdrastd sk reeqrdipgbidpafe i s
recorded 25 in favour of the |onger progranmme in the absence of any ot her

i nput f r om thihether éwe rproSYBST. FUTESSEESM{IRUCRh26Jispyed 3OS 3oger3 of

PCT/ GB02/ 05109 The receiver 3 may include the facility for extra-tinme
recordi ng iFigwki7clh displayed advikinpghdreigwersondmm tp resolvetldscoh@ice i n order to
accommodat e slight slippage in the broadcasting schedule. This extra tine
recordi ng can CcaAisghet @Rirhple bfa vdcbilding 3dshmtardihgrecrechds sloma ip Figeadwe bei ng
earlier than a finish tinme for another programme. In this 5 exanple, this
confl i cl0 i stheerhwingé. tHerb)the rexeived NPad beeneprdgrainnedetopecgd dimpsont tund

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 Heartbea: 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, 10b, the priority rules and other features of the system.
Modifications and variations such as .will occur to those possessed of

25 appropriate knowledge and skills may be made to the above examples without
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priority over the start of another and by giving a real end tine priority
over an extended end tine. This automatic prioritising of recordings need
only be applied in the absence of further input fromthe viewer. Conflicts
can develop after the receiver 3 has been 10 programred because of a slip
or other cREAJEPH the schedul ed broadcast time of thee PrdgFaMie® 1n the
event that a conflict develops, the retkiver 3 is arranged to display a
war ni ng when the viewer turns on the receiver 3, inviting the viewer to
adj ust the tanee r.d d L ewer 2s. Not _turn.on the

recei ver 3 ggﬁgag?ﬂfe the%{sg)%?la?%t&%ﬁacﬁlggﬁ%}{r@s are ??notg ¢ sefl%feﬁﬂ%ﬂlst he
prioritisingnaéﬂ£§m§%3$m@£fapplied. 15 Conflicts can, of course, also occur
when the viewer'1s progranimng the receiver 3 to record progranmes. 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 nade based on the defined
priority rules. An exanple 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 Eneny 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 Prem er. The viewer can interact with the display screen
to cancel the SUBSTI TUTE SHEET (RULE 26) WO 03/013320 PCT/ GB02/ 05109 32
recording of either Eneny of the State or Shark Files, or can |eave the
programming as is, to end his viewi ng of channel 310 Sky Prem er. An
exanpl e of a recording clash warning screen is shown in Figure 8 of the
drawi ngs. Here the viewer has previously progranmed the receiver to record
Eneny 5 of the State and Shark Files at tinmes that overlap. The viewer has
then attenpted to

SUBSTITUTE SHEET (RULE 26)



record The X Files at a time that conflicts with the broadcast (and
recording) tine of the other two progranmes. A nessage, simlar to that
di spl ayed on the screen of Figure 7, is displayed advising the viewer on
how to resol ve the conflict. Another exanple of a recording clash warning
screen is SRIMFH Figure 9 of 10 the drawings. Here tHETEREVEt 3 has
been programmed to record Sinpsons and4 Channed through one receiver 10a
and The Matrix and Wakest Link through the other receiver 10b. Sinpsons
and The Matgfxphigt h end at 7. 30pm and Channed and Wakest Link both start
at 7.30pm When Heartbeat is added to the recording schedule a conflict
occurs. Thelrecqgﬁﬁgoﬁogﬁggra s the display screen as shown, 15
identifying the conl1 Ct "W th aa%?&ﬁﬁ?éht 300 and suggesting changes by
BQ%ﬂ%in this case Sinpsons) that should be

hi ghlighting a [ am ] s _
del eted. Vi ewer ri&?\e errl%t%‘?fgna R d4eR thatirepreseals ap indematien sirahanged t o
i.n

that shown in Fi 10 ich programme 302 is no | onger shown and
programe 304 (V&%&%é?af?% %Q?’highlighted as the suggested deletion
Further 4nteractjpon will result in the screen shown in Figure 11 20 being
di spl ayed, in whicCH 8 Pb&apecied dBFaB@’i‘ Sbnthsdinfsmggon stesmdispresangedone r ecei ver
10a, and Tgﬁe&h%riﬁ agd éhat d are programred to be recorded via the other
recei ver 100 > oFHdpRSAgud e infpanagen g reRsediichd as idiepdaddi ng on t he nunber
of tuners 10a, 1gb, the priority piles and other features of the system
Modi fications af@ddsleting f§radest sthred lai@i whenoibe eterminehdsmtiposaessed of 25
appropri ate. know edge and skills nmay be nmade to the above exanpl es w thout
SUBSTI TUTE E5fS2@prieduck thabihe igieminaisiuspion BGF raBeR+5te Qivedertbapar t ur e from
the spirit and scope of the invention as set out in the appended cl ains and
equi val ents thereof. SUBSTI TUTE SHEET (RULE 26) WD 03/043320

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 bya user.
6. The method of claim 1, wherein:

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

delivered at a variable data rate;
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34 PCT/ GB02/ 05109 CLAIMS: 1. A nethod of storing data conprising:
receiving data at a variable data rate that represents an infornmation
stream storing the received data; 5 determ ning the expected duration of
the informati on streamrepresented by the stored data should the

i nf or mat i OWOSBPEAM be reproduced as intended; and del etiHg’¢HE ' dest
stored data when the determ ned durati®n reaches a given period such that
the determ ned duration does not exceed the given period. | 10 2. The

met hod of cl ai m e q¥BEYE DL Lnformation streamis intended to be
reproduced at a sabstantitaf’Iceﬁgg%gfgnﬁtratwat“&e 1gtorpatonhased Ry the timeefm | or 2,

wher ei n t he,daba Jreft esent, videg stream . 15 4. The nethod of any one of
t he precedi Flg E(?I ai s, C\?\‘)ﬁgr@?%eltah%b g?(pt Ct CERHRTr 8t it dagr whete oppbbrirat i on

stream repr gsepbedsel Yol S ata is determned as the period during
whi ch the stor etg dat aovva§ lr%gg%aﬁlg%lg'.Cog‘f‘tanltﬁiétarf%ttehod of any one of the

precedi ng cl ai ng in. the aiven.period is a 20 default period that may
be varied by a ugoer}rllsﬁ.ge%‘igl Q%ﬁe&rrfl@gﬁegdw%&ngcfhﬁirﬁ?eiﬁ’edmﬂl?éfféq A:filg iceistaragn t he dat a
conprises r i, Vi data stream of conpressed video data delivered at a
vari abl e da?gg{r’égtdg?erg@ﬁ%ﬁ ‘fﬁ#&‘eéﬁﬁﬂom% 26) WD 03/ 043320 35

PCT/ GB02/ 05109 thg de(} ?r.n‘i nati on conprises generating tinme information
based on the ti r?él (5 ¢ deletion comprises monitoring the fime information of data written to

the file and deleting data 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 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 js 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 in a
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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recei pt of the data and relating to the duration of the data when output in
deconpressed format a substantially constant data rate; storing the data
conprises witing the received data to a file in a store in 5 received
order together with the tinme information; and the deletion conprises

noni t or i ngVPH&'t¥He i nformation of data witten to the *quI’%B“:’ljﬁﬁ“’Hel eting
data fromthe file when the total anouift of data in the file corresponds
to a period of tine greater than a predeterm ned period so that at any
instant in thnme i.n.th i is of a duration no greater
t han the 1(%b'pr eggfg?{rﬁggggcgfer? ?g\g&emﬁ t%%‘%‘r@k ﬁﬁadsa g 35/ 1d5ptdiedtas @f i s 1 to
5, wherein I ed as a data file in a nenory and the ol dest
stored dat a%?rgc'g%fsg%%%%!;}g{'mvi ng the start of the data file to data
representing information later in the information stream 15 8. A method of
storing data, conprising storing a data streamas a data file in a nenory
such that the d file does not exceed a specified size by deleting the

ol dest stor g‘d g.(i;\?eam?t:h%%ofﬁ@nﬂg% dprengthgiart of the e iingoyrdbydderifeing t he end
of the dgta fitle, wherein the oldest data is deleted by noving the start
of the data®f9ie FRGICHISE deragh Seqiy latopingthesedesiag Hoses eastors GichThe thet hod of
claim7 or claim8, wherein.the nenory is formatted as plural storage
sectors andPEHEMETU2S Sle‘é“’%d?:a’ﬁis‘“éées aredeippved frgm thedatgfide: age sect ors.

SUBSTI TUTE SHEET (RULE 26) WD 031043320 36 PCT/ GB02/05109 10. The nethod of
claim9, wherein the start of the data file is identified as at a

particul ar storage sector. 11. The nethod of claim 10, wherein the start of
the file is!foved B§thpdetit 1orgding data representing a programme for subsequent

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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5 anot her particular storage sector later in the series of storage sectors
such that the preceding storage sectors in the series are renoved fromthe
data file. 12. A nmethod of recording data representing a programre for
subsequent I ack of the programre, the nmethod conprising: 10 storing
one set oprg)élﬁ%g\g@d data for one programre in a store mh?qTégBogfoﬁ]ﬂ?taneousl y
outputting the same data for display & the programe represented thereby,
the one set of received data being stored in accordance with the nethod of
any one of the precedi n(% gl ai ns; a[r}d D siml taneeousthyhirh%(r:orggingleanot her
set of recdiPel AREHYBF SHSENEFPHHEYPLFENII5YFR VHE L86F €-°PI3™°A net hod
of recording television progra S, th thod conprising storing tines
that progr &) Eesaqneastt?fe%gmglggl&%&pélr?aglrlésw\?;i sing the stored times if there
is a overlap in the tinme that two or nore programes are to be recorded to
give priority to 20 the programre havi ng programme type w th higher
priority on_a stored ogr a t .priogit ist. 14. The nethad of claim
13, conpri sPng ﬁe\fiﬂgtf’% %hénrgg’?‘éré%gﬁfrﬁésofr fpl%/rﬁjerpéogr?nﬁles’o r|“§B‘°|%n the time
that two or nore progranmes are to be recorded to give priority in
SUBSTI TUTE CSMEETINE'RULE 26) WO 03/ 043320 PCT/ GB02/ 05109 37 turn to
programmes havi ng respective programme types with higher respective
priorities on agstsHEd IRTHEa enfiyangnty pesr aftrogramames| b bepesrrdesdodddof  maki ng
recordings of plural programres, the method 5 conprising: generating a
priority | itkair jeldine PHSFIUSE t ypes of programmes to be recorded and their
relative priorities;

storing timing information relating to one or more programmes to be recorded

together with infomation 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 identifying the broadcast times of programmes;
coniparing the stored timing information with the received data identifying the

25  broadcast times of programmes;
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storing timng information relating to one or nore programes to be
recorded together with information identifying the type of progranme to be
recorded; 10 conparing entries on the priority list with the stored timng

and type f ion for each programme to be recorded,; ing the
stored tim 09[0%3?& mation in the event of a conflict bet(’/@ggmz?’g‘r??

i nformation for two or nore programme3®to be recorded, depending on the
relative priorities of the conflicting programmes. 15 16. A nethod of

controlling ar @Eg%ﬂlﬂthé Qo8GR iRFRHLRATE $he &/88 HBLRAGe 2L QIRHRIANT:
storing a priority list identifying types of programmes to be recorded and

thel 1 el 3l e UckREA I Bendiin U Dk iR QTR on ol ating to one

or nore progranmes e reco together wt mat i on i dentifying

the type of pro%rﬁgﬁ,&t OnlIs off @i fﬁ%myf ?%F'Mlh”%e t@f’é‘&a uﬁHe W | udi ng

data representing arme i dent | dat a
identifyin adcast tines .o 0 corrparlngthe stored timng
i nformatio {RFPWOP rei*‘% %mgrélﬁmﬁé?g \p %‘ﬁ?cffaﬁ} ng the 25 broadcast tinmes of
programyes; SUBSTI TUT SHE RULE 3/043320 PCT/ GB02/ 05109 38

adj usting the sfONWRE E]eﬁtWQ %‘I“ F%)ar‘t‘of‘rf“ tﬁ% g %F"%‘é‘h %enas
determned . fromthe re elved dataldentlf%/ thec\%go dcast tlr%
prograrmes timipg dprmation 19 ﬁwé’sorolﬂorﬂPéO%?WF § FSPr & t| m ng
and type formati.on (%‘fgl# 8ram*re to be recorded; and 5 revising the

stored ti m ARt RN RYEAETSF- a conflict between timing
information for two or nore progranmes to be recorded, depending on the

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 information stream
represented by the stored data should the information stream be reproduced as
15  intended;
wherein the storage device deletes ‘theloldest 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

SUBSTITUTE SHEET (RULE 26)



relative priorities of the conflicting programres. 17. An apparatus for
storing data conprising: 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 determi ning the expected duration of
the infor A B#*82% eam represented by the stored data sHOUFBOHOAW?

i nformati on stream be reproduced as 35 intended; wherein the storage
device del etes the ol dest stored data when the determ ned duration reaches

a given perjiod such that the determ ned dygation does not ceed the given
period. 20 %8. %eeapéaﬂﬁwg%agy%}eoglcg;% ]%f?q\%h‘@l?eé?lﬂ ehpéocl;eﬁsfoérg%%ml%eﬁ streamis
intended to be re duced at a_substantially constant rate. 19. The

appar at us dfe "(Z‘P%ﬁt‘rfi){ ‘gufatbﬂn %Itgﬁ Wlfc_’fgl?t‘%nsé‘ie%rf‘ﬁeﬁ/rﬁs m&i:bé tl%ee%?rgggﬁt? & % deo
stream 25 SUBSTI TUTE SHEET (RULE 26) WO 03/043320 PCT/ GB02/ 05109 39 20.
The appar atpagodgfuriggyhishdhostored dptawastecsigedio wherein the processor

determ nes the expected duration of the information streamrepresented by
the stored data as the period during which the stored data was received. 5
21. The apparatus of any one of clainms 17 to 20, wherein the given period
is a deéfadlt pEhe sepasier ehayARsai£tales L6 LY -swrersia s sygn Wfﬂ"gh‘sé user can
vary the default period. 22. The apparatus of any one of clains 17 to 21,
wher ei n t helefulopesipd a9 Yieappiratug camprisay Heags Sk which a'user can vary the default

period.

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

10 hard disk.

23.  The apparatus of claim 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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23. The apparatus of claim 17, wherein: the receiver conprises neans for
receiving a data stream of conpressed video data delivered at a variable
data rate; 15 the processor conprises neans for generating tinme information
based on the tine of receipt of the data and relating to the duration of
the data wW@PBPHut in decompressed format a substantTQV¢§20848t ant dat a
rate; the storage device conprises nedfls for witing the received data to a
fileina store in received order together with the tinme information; and

20 the procgssor. . further c ri ses neans,f ni.t Qri the.tine

i nformati onf‘?jf H‘éatagpav{/?ﬁuf ?Q%R'togeto (élmfnislqz t%.%% vmean &FS?&%F%\{I?enséorﬁsat a from
the file fromthe fi en the tot nount. of data.in.the fil
correspondsLQ"P(Slmél aﬁé'lr[ia 18fmf1i1ﬂ°§'°d¥é%‘f‘iﬁl&?%‘ﬁﬁ%&%ﬂpﬁ?%&gﬁg?mH’é’ﬁmgéﬁ“r od so
that at any insfant in ti t he ampunt_ of data i.n.the file is of a

durat § on nosEF BHERat Ao Rha TR ARTE HP RO AT dR e JRfomRAen FHOTE. 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 nmenory_and del etes the ol dest stored data by noving the start of the
data file t& datn FREBFAESIAT SIOKNG F7fo FORRTISHIS TSRS FOr;SIPrnG @ JARASEFATHES Dn st ream
5 25. An apparatus for storing data, conprising neans for storing a data
stream as adatgjfle-inf memeny agd aeile managarifos manpging theirerofthy datmfilsgiely t he si ze
of the data file such that it does not exceed a specified size by deleting
the ol dest tat i detsgrotgxqerd pisaecifindssizerly) delafing Kt oldeshdafasiraddn sheotaétl at t he
end of the data file, wherein the file manager deletes the old data by
movi ng t he Bleavhilsbhew atagiatstpred ptethe end of the dafp filse wherginethe ditg manager st r eam .

26. The apparatus of claim?24 or claim25, wherein the nmenory is formatted
as deletes the old data by moving the start of the data file to later in 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 programrhe represented
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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 noves the start of
the file g’?@@ﬁﬁ%‘l fying another particul ar storage sect®TEBREFIP L t he
series of storage sectors 20 such thaj;the preceding storage sectors in the
series are renoved fromthe data file. 29. An apparatus for recording data
representing a programre for subsequent playback of the programe, the
appar at us cherghyi gienepe set ﬂéamivﬁérda@tmifnigr@f%gyé’éft apfargtasceff ¥ Prgfa for one
programme in a store while 25 simultaneously outputting the sanme data for
di spl ay of ddims bt tea8mrde represent ed SUBSTI TUTE SHEET (RULE 26) WO
03/ 043320 PCT/ GB02/ 05109 41 thereby, the one set of received data being
stored by the appansionscofdingrapodasesfl reeeiveil gata for angthepprogiammeda e f or
recordi ng another set of received data for another progranme in the store.
5 30. An apmae.atus for recording tel evision programes, the apparatus
conprising neans for storing tines that progranmes are to be recorded and
means fog revising the stored tines if there is a overlap in the tine that
two or nore programmes are to be recorded to give priority to the
progranme hsvi NAnPipparatisTier feyfrding télévidion prgranibespthe Gippirytud comprisingr ed
programme type priority list. 31. The apparatus of claim 30, wherein the
revising negsss E@\Wierg tirhe thitQreégariné®se to be tdeerded iafd measclot Aising t he tine
that two or nore progranmes are to be recorded to give priority inturnto
progranmes haubRd thes PEhEle e a Pratipantie tinypdat twioldi nidrg PRgranidesra@spect | ve
priorities on a stored progranme type priority |ist

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 infonhation 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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32. An apparatus for making recordi ngs of plural programmes, the apparatus
conprising: neans for generating a priority list identifying types of
programmes to be 20 recorded and their relative priorities; nmeans for
storing timng information relating to one or nore programes to be

recor ded tB’ﬁ’eﬂgﬂé’PZ‘Wth i nf or mati on idff%ti fying the type /SPGB Y e to be
recorded; nmeans for conparing entries on the priority list wwth the stored
timng and type 25 information for each programme to be recorded; and

SUBSTI TUTE SHEE fheaf3UokE réfilinyVheDstéied Jigndly RHEI{aB02 /10 20&endder areatHctf or
revising the stored timng information 1n the event of a conflict between

timng inf bl Ghif@féMALON f0FWE oP FREY HOBRMnied tdBe kR6ME adperdaipendi ng  on
the relative priorities of the conflicting programmes. 5 33. An apparat us

for control djire Bl eHMiRE of B CoTRH: PFRMAATES, the apparatus conpri sing:
means for storing a %?(i;ority list 1dentifying types of programmes to be
recorded and their relative priorities; nmeans for storing timng
information relating to one or- nore progranmes to 10 be recorded together
with inforngtion identifyn : [ d; neans
for recelving ar‘l‘d‘a%pgars? P )glgrm&?n?\rgﬁlﬁgi%%gcog%trgg ?%thgé%ﬁ%’ %rl?%?’pt%g&gfr#% content,
pr ogr amme ic%en}iii}a . data and data identifying the broadcast tines of

pr ogr ammes; TBHB&Ns for conparing the stored timng information with the

received data identifying 4 he pH&R?qfs?%enEii%ng t}ppfes RFOSogaiHEs to be

recorded and their relative priorities;

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 timihg information for two or more programmes to be recorded, depending

on the relative priorities of the conflicting programmes.

25
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means for adjusting the stored timng information in the event of a change
as determned fromthe received data identifying the broadcast tines of
programes; mneans for conparing entries on the priority list with the
stored timng and type 20 information for each programme to be recorded,;
and neans YWOPEHS| ng the stored tining information in RGECRREM of o
conflict between timng information 4br two or nore programes to be
recorded, depending on the relative priorities of the conflicting

programes. , 25 SUBSTI TUTE SHEET (RULE 26 03/ 043320. P 5109 43
B ot nat of A QU G Peats roraf ol i ue buiti &1 0o o
tel evision signal .currently bei i spl ayed on a televisi scr.een; and

r espondi ng.t‘ﬁ%‘g%{m flé?ft!lég‘?e"tﬂg’ being @381%&340%1 %K‘}ﬁg’}siﬁ? sﬁFS@ragcrirﬁeéS?nr% %tggd in the
television signal b aving. the buffered, tel evisjon.signal, along with
subsequent r?‘%‘%%\f? §‘?°¥3Ffls JRentina l?ngrF“@E’Srlﬂg?q‘I"g mghepﬁ” é%?ﬂﬁ%“g%l?y sf'ﬁgl%rret hod of
claim 34, wherein the request to record the tel eyi siqon progra conpri ses
pausi ng di $hn Byifessd teleaisian) signakalgne WHB GhbSRament fdpvision sﬁf@Psrth 5 cl ai m 34,
wherein the request to record the tel evision programe conprises display of
t he buf fler #PEEPBGi si on signal . 37. The nethod of any on of clains 34 to
36, wherein the saved buffered television signal is truncated to the start
of the television programme. 15 38. A nethod of displaying a recorded

tel evi si on progranme conprising_ progressively deletin% data representing
the recor déd- pr d§e anerBoditof oclgimy dfh Whetsin, fhe Tslpstn@ fasedpfsglelatifionas it is
di spl ayed. 20 39. An apparatus for recording tel evision programes

conpri si ng:pregrammmp e9mpriges 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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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

tel evision signal along with subsequent television signals to record the
progranme Y8 M TUTE SHEET (RULE 26) WO 03/ 043320 PCTHEREBIH5YH9 44 40.
The apparatus of claim39, wherein th#4request to record the tel evision
programe conprises pausing display of the television programe. 41. The

apparatus of, cl gim 39 erei,n t Skt e [84.0n 5

pr ogr amre 5@hpr?§8§% ?gﬁhé§.%?n}ﬁg ggg?%r%ﬁ %8%§€?gﬁgﬁﬁgygngﬁxk§?. The
apparatus of any one of clains 39 tofﬁgmlmhere“% }hetﬁrocessor truncates

t he saved %??@?@GC?EP%WFQ?%Wg SBlex f th tlevASIQY BIOBTaBYOS 1o 't o) evi si on
programme. 10 43. An apparatus for displaying a recorded television
progranmme conprising a processor progressively deleting data representing

th ded t a gi. i nterval behind th it |
di spl ayed. Ha. A GPRES s PO ¥BERo e, aPhihgoERb SRR of any

one of clainms 17 to 1532. 45 A pethod o aratus substantially as
descri bel vﬁfPﬁa'inE‘FéP’é‘HE%’sQHPRAH@F‘EEB%EEF;B%S?EE 10054 hgs. SUBSTI TUTE SHEET
(RULE 26)

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.
10 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

15 32

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

accompanying drawings.
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