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METHOD AND APPARATUS FOR RECEI VI NG, STORI NG AND

PRESENTI NG MULTI MEDI A PROGRAMM NG W THOUT | NDEXI NG
wERIo®R 7565 STORAGE BACKGROUND 1. Field The prespt/us2007/018955

di scl osure relates to a nmethod and apparatus for

i nproved digital recording and presentation of

broadcast information. Specifically, the present

di scl osure relates to a nmethod and apparatus for

receiving, storing, and presenting broadcast

information in real tinme and tinme-shifted nodes of

ME‘iﬁﬁ‘iﬁtAﬂ% A%PA@?MW%@%@@%& &r Nﬁ’l’lﬂﬁﬁNTlNG

ital video recorders ’have
MUQJ'HME&IAI %RQLGKAWIS@WHOD\NNDMING Plﬁtlé)r& TiQJSTORAGE
record broadcast information to a storage device for
| ater pl ayback. Typi cal able tine-shifted
(trick-play) nodes of c?p%(rjgt@i on Pm]at are simlar to
functions found on video cassette recorders, with
1. Rilich nost users are famliar. For exanple, DVRs may

have functions such as "pause,"” "rew nd,
The ptashr i 188 relate S0 J’metlﬂﬂcﬁnd%b% Hetfb.%promﬁdlgftaltrgsommg
irst commercially avail s was the di aSt ream

and §5¢§¥@ﬁﬁl%9@br@p@wsfaln§0nmﬂré9t Saegificalby tmremﬂﬁalosursfrelates toa
me ﬁpaﬁ%ce hxgé’]%/éogﬁigp%@ llcgé’htmg%rm'cbgl lﬂ'l%arﬁ\%é%n in real-

I\/b|a4|n Stream recei ver
tlmeaanDltgm-ahlde@mdeprapI@aém ng-conpliant satellite
receiver systemw th integrated DVR functions. The
2 RVBALARL eam system was designed to both record and
present prograns simultaneously, allow ng one program
. to be both recorded and presented. The Mdi aStream )
Digitad datazegordgrs: such@e digital yidsr aeraademp (PN’ Pihave been krgpypsince at

least( %G)Stél{cﬁpcf PUH"s %BH?? 'EIL&E‘?& re%?m @JOQ%%FLQ Pﬁ) 315115@ ($Fa tslorage
tel evision progra exanpl e, an [ separ a
devig¢ Bedatpaplkgbicked )@Ilcadivnt)é/rlvs snatéa mr(chEﬂ)ecb(mbkapldybniaEeS of
oper?ﬁ&glﬁ%lﬁa -I;I?r% gajl?tteo?fun&ntngla(g%dq oy d{:?] é?ssﬂzﬁ Wg?l)ﬁa 1S w1th WhelCh most
user$ ariedkm}i)lliaiy Fhsﬁdmmﬂlh,eDMRis &ﬁlyrhaamfmy:ﬁbmldhds FiPause,” “rewind,”
of the enerate [

v B Shil 95R0p PRI, b e BRULLLOraIET AL, L0
DV W BItheMediaStream system developed and marketed by Media4, now part of
EchoStar Communications Corporation. In April 1996, Media4 introduced the
MediaStream receiver, which was a Digital Video Broadcasting-compliant satellite
receiver system with integrated DVR functions. The MediaStream system was designed
to both record and present programs simultancously, allowing one program to be both
recorded and presented. The MediaStream receiver system demultiplexed a Moving
Pictures Group (MPEG) transport stream that contained one or more television programs,
for example, and filled separate video packetized elementary stream (PES) and audio PES
buffers. The data contained in the buffers was written to disk for later playback in either
normal or trick-play mode. The MediaStream system did no intelligent parsing of the
input to generate an index to aid in trick-play modes of operation, but merely performed a

“brute-force” search of data stored on the hard disk when performing those functions.

Many methods and systems have been developed for creating indices by intelligently

parsing broadcast input streams and using index information generated during input to
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"brute-force" search of data stored on the hard disk
when perform ng those functions. Many net hods and
we Yakeraohave been devel oped for creating indi gesubo07/018955
intelligently parsing broadcast input streans and
using index information generated during input tolater
find and play back appropriate frames of data. One of
the earliest of these systens is described in two
patents assigned to Inmedia Corporation, U S. Patent
Nos. 5,949,948 and 6, 304, 714, both to Krause et al.
laterT find eng plagrhiask dpopriste feangstofidata. MR Hithé emrliestiof these systems is

si,myl.t aneous presentation and recordi coppre
descHgH B VG 2P EESELIIEA | PORRioanD e ot DFS: 345,948 and
6,300, 5101, 88 @:Sto K 12L& dt-a€ OURe S GatGiisisd18dc H8HL63 DVR §f3€em for

begi nning of video Iframes in an MPEG data stream

. [ > C g an
SimylneIHBresgiatian andseeargimediaoayressed digsial dgte-nFor example, U.S.

Pateht o2 S 929 948 dIRIAEY a sARTc e detetor %Wm&%ﬁ&qm Bg@fming of video I-
searches the index information to determ ne which

framesdnes MBEG|deja seeern, ian indexine gysteyn hebearrdlaing 1-frames with
addr%'s@sliﬁmcfxnor# and a%n@:%é;l% %'stctnq 11 Qgrﬁycs She ﬂxldex intformation to
I SC t-1 ert

I'ntel, oses a s p system that can conv
detepminedehish fianfestorplaydrack in trictipjay eperhtbomsatSimglerigy diSe 5,614,940,

' ' i i ndex.dat ti t
o RS, ORIk AR At SR b e
infocoagoremsedighalfadaats penkaita daridg idpit vetiGissiddéndex rélatini; to the

and then retrieve the broadcast data for playback (in
con@B ot ehe Broapbi IPHYA RSP D RSB NS BURPE RS 5 AR aP it A the
relafed dedexi i) afE then retridvaith@broalld@Ddate st playHabk $indRdrmal or trick-
t parsing and j ndex-based searchi ng net hods

intellige ] _ hi | _
play,hade)ibadedupdn the colTesPopdingipdegnfasmatien SEnty, Kenhend, input-

side@hteBlgent phrSing Bl SidexMhse P sdarchimBhettddSafd ®iSclo®ld iRlU.S. Patent
U. S. Patent Eb. 6, 167,083 to Sporer, et al., and U S

No. 5356t o9 Kemngry 7t al., 44 St Batraithie.s>. 63,338 lerPartss.cat 6]-1ig-S. Patent No.
6,1@}()%tsﬁtmslagﬁe}#,eét%@e%cﬁb.ST.'P\AEén'tﬂféi\%,%ﬁg,lggg&glé:g%‘?‘ in the

specification of U S  Patent to Barton,
et al., also enployed a specific type of intelligent

A lafeg reqosgding sygmn develoned gt Thednc aad descaibed in hespegyBicasion of U.S.
, b tenl hO r . ' . .

i T G R

parsirigfipdéxing dutiegl input pediprorSaistarhge offthe buymdersairdermatitinoesa

o R RSBy B g Yo e
“MedpeS wiel’ T thit grmecsssndigesimnd fill Crlpprates spprapriatel buffes, widnspecific
T L M e
storageply accardbmemery Adsthus nfftlhedsBhe iraonsied index-basdiredassiag of the
input stream from the CPU to a scparate device. Also in the Barton, et al., system, a
software “source object” converts the data into data streams and fills a buffer that is
assigned by a central software “transform object” that is responsible for overall control of
buffer assignment. The software “transform object” then writes the data to a hard disk.
The software “transform object” is also responsible for reading data from the hard disk,
filling buffers with the data, and assigning the filled buffers to a software “sink object” for

later decoding and playback.
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software "source object" converts the data into data
streans and fills a buffer that is assigned by a

w6 ekl of tware "transformobject” that is pcr/uUs2007/018955
responsi bl e for overall control of buffer assignnent.
The software "transform object” then wites the data
to a hard disk. The software "transform object"” is
al so responsi ble for reading data fromthe hard di sk
filling buffers with the data, and assigning the
filled buffers to a software "sink object"” for later

he PG4 MY sRAM rﬂ%‘aﬁ@ﬁn@ﬁic-raﬁsaﬁd RRENY BEMPNSHE T OB &Rerational

|neff|C|ent and overl licated i n some operational
settiggs. t PurhissystsmsHeqyisy lerﬁsls'rveqagweésma durigg iwuppbidesatipset of

ot 4 e REAEDULGEy S50 RO Ty Ko

procbsﬂmg pawer, reqige pd womsippniginpuvk sy staguinag taxdibe iGR) pnpuathe case of
the ¢ te ugp B?xbf%fa ] n@%‘f&' ?peggﬁze%D yargware andtﬁp)ﬁ%vgiges ﬁlgl% deotvep since

emo require speciall
muchrdxf vﬂmf tmc(ﬁded\/ﬂnb avebe pl:ayabbadkup fangthinghether than standad anode,

not_ be ayed b in an th|n other t
the bissaiBepostss et BRUDE ST SRHBRdIagtrs Itedinterne
infoffRAtUNY niz8 (¢ 1agdly @agtdr & mheleabbakt ddeper] AHdaesBddnlicated system
. be |l argely wasted. A nore robust, cheaper, and
‘Sm¥8é§ conpl i cated systemis needed. BRI EF SUMVARY The
present invention seeks to reduce the identified

probl ens of prior net BRIFFSUMMARENS. According to a
first aspect of the present i nvention, there is

rovi ded od of enf i tored my t i medi
The B Kb GRRF S S 55, B HeR P AL B Do e and
syst@ghs.or to its storage, the met hod conprising: providing
statistical information being of the type that can be

ner at e urln mal pr.esent atjon .of t
Aot Bt one Rt 07 RipserMaBRRoRp et I Beirg mpdieios
preséitirighoret @.ﬁtﬂdnﬁuiatpragdnﬁnmgogmm]ﬂr@amhhﬂg fhd RotBeeh Medexed
ortion belﬂg determ ned by the statistica

priof (k5 HefEtrihe MEUIALLORNg: §rosading statsieal Erfogmatiqnebeing of the

typeiB&icah bR generand, du'riﬁtg@a@ﬁhﬂﬁbr%sén’fﬁiio%a;feﬁe pldgtantifgh F@gﬁ@ng a
rogramming is sufficient for special presentation of

seck{ipnpitp loggingrawqition ph kherigored enuliimediaiprogramaningt the pize of the portion
bemg'a@fé%ﬁﬁ:ﬂt By He &dRtiLAURRIARoN, TRIR Ut RYpSERidd Bdsed on the seek

met hods as parsing, separating,
input; and, if analysis indicates that the loaded programming is sufficient for special

presentation of the programming, making the special presentation.

Embodiments of the invention improve upon earlier methods as parsing, separating,
transforming or other processing functions of received broadcast data are not required
before storage of the data. With methods of the invention, statistical and probabilistic
algorithms are utilized to search for and keep track of the programming data when

presenting such data from storage.

Thus, the received programming may be written directly to a storage device using an
asynchronous, single buffer read/writc process. Upon invocation of trick-play modes of
operation, search operations may be performed based upon statistics or dynamically

generated during presentation operations or received with the broadcast data. Upon
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transform ng or other processing functions of received
broadcast data are not required before storage of the
wdolgdogio2 Mg h et hods of the invention, statistig@uaaohnigess

probabilistic algorithnms arc utilized to search for

and keep track of the progranmm ng data when presenting
such data from storage. Thus, the received progranm ng
may be witten directly to a storage device using an
asynchronous, single buffer read/wite process. Upon

i nvocation of trick-play nodes of operation, search

nornPA§r&eh@BSn MBS H%"yﬁfé@%ﬁ@ra%st@%e&?ﬂﬂ]e%@ﬁdeﬂ h&Rb& of frames -
dynam cal 'y generated during presentation operations

to skip, the spinbetiohpiites torreckand demsize dbdata filgsdn nendnfigom storage during

oY) n, statistics my be generated to determ ne
Imkt]?]lgi%g&gf bl:}1)urrber of frames to skip, the nunber of

bytes to seek, and the size of data files to read from
Methadsrafdle thyentien mgaiy ckilipt algorfensaridorperavismi dersd yormi¢rdly
. a r
s ERE A\ ) £8ShaScLd DB 205 Loyt
resoneasl hﬂlhtmayﬂdat;hmay be Enoze}i mbee efficieofly ayd t@momically, and the
source ore

trickETR7 SPERRDUS SRS taTed A SRt A e Ragein Gyrer with the

applivpdoabf apysropadte peotadilistic rghrithma. snoot her, nore
nuanccd rranner with the appli cati on of appropriate

ab|I| | ari.t.hns, . Ot her tures and .

oG EAR obT Wi fory S b e Gty SERY EedM A heeinayil breome
appmdtlfrcbﬁ danfollapiag édthiléd dusttipior, WHeat Bgofisgi@td @tconjunction with
h escrw.i og when it is considered in conjunction with
the aCHRMRUBANS SRR dr awi ngs. BRI EF DESCRI PTI ON OF THE

DRAW NG FI GURES Figure 1 is a block diagram

i 11 ustratBREERDDICKIPIION OEJSUHE DROA WENE FIGRBSr e 2

is a block diagramof the nenory allocation in a DVR

g3 R AERIL0EN SEaF e 1 R Skt BeBePrbesthory

descri bed herein. Figure 4 is a flow di agram depi cti ng
Figurk@ is b dlaakadiagracadfahe memnddy/Rllegmitoarm dd3¢Rispstedmhieseiibed herein.
Figure 5 is a |logic diagramof the functions of a

Figdr€ 3954 bﬁwkecﬂgglgﬂpéli tﬁQHe%rg %ﬁgégtgﬁqn a single buffer memory described

herein.

Figure 4 is a flow diagram depicting the storage of data in a DVR system described

herein.

Figure S is a logic diagram of the functions of a record thread application described

herein.
Figure 6 is a logic diagram for presentation of stored data in a system described herein.

DETAILED DESCRIPTION

2 <6

As a general matter, it is understood that “intelligent analysis,” “intelligent parsing” or
“indexing” of programming data refers to analyzing the data to extract information
therefrom. Where the data is presented in a stream, for example, of video and audio data,

the analysis may associate video- or audio-specific information, such as frame
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herein. Figure 6 is a logic diagramfor presentation
of stored data in a system descri bed herein. DETAILED
wesRiHdd ON As a general matter, it is under sgE@dsiobBdigess
"intelligent analysis,” "intelligent parsing" or
"indexi ng" of programm ng data refers to analyzing the
data to extract information therefrom Where the data
is presented in a stream for exanple, of video and
audi o data, the analysis nay associ ate vi deo- or
audi o-specific information, such as framepresentation
r. [
preskiod Q3R aRon it S SPRARE Firofoar b A Biion in 2
sun@k¢nmﬁpi|on sets forth nunmerous exanpl es of nethods
and systens described herein for the storage and
~ i I
The PRI ek tbyiSh B bl R s 3L ARTES 3 mefh Gl o1
described gmieireﬁbr tihostesage and petserstaion dEsattimedia pragsamming, without the
j ed as.a limtati 0 he scope,of the present i
need {3 SER T i <Orish (Lo b FesBiBEa Foulelr PFREH dgseription
is noxmepdal a5 £liftaliisreon the scope &ytht ereskarinFAsreanbatis disteadgprovided
E ora e W.ith reference,.to Figure 1, a digital video
asa 8P°{EW§9p@ﬁb%H?WEﬁF“TOO receives an encrypted,
scranbled or clear broadcast signal froma direct
1. SixtaadoeBiesaahtdd adeStofIPS) system t hrough satellite
receiver 110. In alternate enbodi ments, additi onal or

erent road urces
Wil Ll BRRIE R0 S £S5 @RS TR S R 3o an
encryﬁtledvqcsarﬁblle(l 'EV):learle’rpadcais{ ] gndlﬁfbrb BOﬁtﬁéCﬂﬁbadidagf@kéllr&r(DBS)
syslem éﬁr\élpgllh azptgl?ie&gpaﬁrggrh%t (Zi:ﬂ%ll g?%en{s P@)ﬁg‘%& %i‘ different
broagtafiaaisduded ant forats(Rld) bé 8ded\sush 88 offANCbQAe @8N al transmissions,
si.gnal s .or ather srgnals Such a srqnal may. cont ai n

or calgrislaiEon £ E¥he hvgicHn e boadeashsiengls aredgleisipay other
mulﬁrﬂ@&@'ﬁbélﬁmmﬂg §@H§ls TY'he Qn8RIm&F BOhRARIefifitdn (HEYWE eV ision,

etc. I n preferred enbodi ment, the signa
Stanqiaeéélic e'c!llonr@ rfée‘esloe;raurimoekyrﬁlgm#%orrﬁ}h@ﬁ sl Such a signal may
cont&inGfil %Jeﬂ@??&ﬁég%@d@ﬁa h'\QDEﬁbLﬁ@Eb%RQHn &8s TV
though alterhate formats, such as analog TV formats,

content\programsee.g. &NN@EGHQ@nsqur tin g prefamred embodipent, the signal
receivel $M r&RRLR 16 c&ﬂ&%ghﬁ]l@rfneéﬁaqﬁgérgmpying 401 QrR8'2Y an RIPEG

transport stream, though alternate formats, such as analog TV formats, may be used. An
MPEG transport stream (transport stream) contains packets of video-orﬂy, audio-only, or
other data. Each packet may have associated header information, including packet
identification (PID) information. PID information rnay identify the data type of the packet
(video, audio, other) and the content programming associated with the packet, as well as
other information. Video and audio packets encoded in the transport stream may also
contain presentation timestamp (PTS) data that allows for synchronization of the packets.
The packets may also contain start code data that identifies the beginning of a video or

audio frame.

Broadcast multimedia programming is received at receiver 110 and forwarded to input
section 120 of DVR 100. The signal may be a modulated broadcast signal spanning a

broadcast frequency band. Receiver 110 may translate the signal it receives to an
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ot her data. Each packet may have associ at ed header
i nformation, including packet identification (PID)

wo Bfogisabé on. PID information may identify thepeBiigo07/018955
type of the packet (video, audio, other) and the
content programm ng associated wth the packet, as
well as other information. Video and audi o packets
encoded in the transport stream may al so contain
presentation tinmestanp (PTS) data that allows for
synchroni zati on of the packets. The packets may al so

mter?r@?ﬁeﬁé ﬁ'eaﬁé}{cs' Hefsie f&%&a@dlhg"ﬁtto'lﬁiﬁﬂtl'ﬂw eﬁmEpFZ p@ﬁﬁe@ﬁbr@ $20 tunes

a video of audio frane. Broadcast nultinedi a
the sfmgr@g resatvied dram recsivsr 120 taa freguericy eangei(©hanngithatgentiéns content

pro%ﬁﬂ%ﬁ%ﬁﬁ&{% 8@16{90? Qec(?{orr]rgl\fﬁ agganlsc-)r: Q@nt& nc?égad%%’al@relﬁ that

dembdmﬂqtee ﬂmybrbadnia.st el itey prodix&é)a damodulatwltmnepdrh graangnSdction 120

rec i.ves, t o, ani nt frequency befo
may sl P § et P X 12000 lvet (e SERBRorL Steabeoppine to
progtammsng E]ﬁ:cﬁicgnm s t@pRIdvesla ixﬁﬁfﬁohﬁﬁﬁhﬁﬁhatmtﬁ@s @nly packets
fre ran e (channel)) that contains conten
assoals ém gcoa enf REQr¥BMIng wgmcr%%cm ohF arzboqrﬁvnhrigeultm'exor

123 AR pRbduce aoLeﬂmw AHES-0RR pakRétzcd erm.%ﬂtﬁ&eﬁcm fPES) and a

br oadcast ernaI to produce a denodul ated transport

sepagate audip-ogbe PES stregm- %9@%&%@%@% 8 sHefutransppe srgam is
prodbéed] @vhﬁtmtgﬂleziv%ﬁsvléébeaﬁdrﬁl@w&[tﬁ @Eﬁl@rﬂml@)&ﬁQQg 5190 filter out the

progranmm ng-specific PID s to produce a trans
otheg (o @ anen-Migieo @od nahrag dion dgtapackess forasse ire DMR 406y hrn»ut $pgtion 120

may%?s% nﬁ??orlﬁea)%git%ﬁglcﬁgné SQJ Eragls}mr J:&re%ﬂ ecﬂRQ (AHB% # decryption,

uce a sep ara
analwtrkdtglmb@bredeammm yumbcrezfmtl(d?%ﬁ)rc argmahpr@emr@tﬁancnons.
audi o-only PES stream |n another enbodi nent, a si ngI e

he SRRl HEAT B EAEHGRL- L1 BLERKR 14 B8ty secio
130 fdvemoiddéate peesgntatioin x\ehuanea%mmcaudm 030 dattamp ack:eits;n

ARV S A

furthde sedtainidigifg ; to%ﬁfo}gp:bh%herﬂfbat&&ri Qddit@hﬁl&iecﬁ@éw,e\ﬁ&é&& audio

., Or nunber her i C naI c ssi.n )
filts?, ey gemom e fsp@s ey geliyery Eﬁﬁ\ﬁﬂ?? 440 pf giher display
devi&ection 120 may be routed to a display section 130 for
i mredi ate presentation in real |line. D splay section

. ontains at | east MPEG vi deo decoder 131 and an
The kS gaawa%eaabwtmgt@%nfmﬁrwsw manalsepe ﬁatg)e? to a storage

deviéd)klidIEds @A URKN 50] Birllabr hresetital PGradNyREd4tfon in other than real
trmeelills g%?erfgrrec? grgmlbgclil(r)l{]eilt pqggrggqelgzrc u\{slesd a? grnglre I%Ltl"gelr %or transfer to hard
disk 150, without the use of additional buffers. Preferably, the transport stream received
from section 120 is written onto hard disk 150, without first analyzing or indexing MPEG
video and/or audio frame information, as an MPEG transport stream file (TSP file). In
another embodiment, the MPEG information is stored as a PES file or other suitable file
format. By doing so, thc MPEG transport stream is efficiently stored for later use without
employing significant system resources. Time sequence, PTS, start code or other
embedded MPEG frame information need not be analyzed, indexed or otherwise

correlated with system-specific information, such as TSP file position, prior to storage.

Sceparate TSP files may be maintained for each separately recorded content program or for
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filters, and/or nmenory buffers, as needed for delivery
to a television 140 or other display device. The MPEG
wo b@BAPAnE Stream out putted from section 120 npyr/ekH07/018955
be routed to a storage device, such as hard di sk 150,
for later presentation or for presentation in other
than real tine. In a preferred enbodi nent, program
| ogic uses a single buffer for transfer to hard di sk
150, without the use of additional buffers.
Preferably, the transport streamreceived from section

cachlséParafe NEOAIIRse0860 Rardldidk 150 I2bnn¥éitd Ml(sj[;lhf' Séction 130 to
anal yzi ng_or 1 ndexi ng MPEG vi deo and/ or frame

provides thraentgious andy onvPeiguoxn pseRtation ab#nyf qantent pareram stored as
a TSP ﬂu@)on Hafd 3R Bsr s@amdi FPRap Jm@o#/gﬁeﬁn?ﬁoggg,g&rdﬁg@m@yo both

stored as a e or other  suita
dlSplamsg@p@bl,mfh@ hmE@stc &R dposimudtanemmsiosagsf fndiresentagion of content
Iroéﬁ for |ater use w thout enploying significant

yste ‘resources. Tine sequence, PTS, start code or

ot her enbedded MPEG frane i nfornation need not be
DVRa 100 gize dncludeiax msmnemrhmswmﬂmra@ﬂmwmwwm RAM module

S I on ch AS e P.file .
170. i{!%%?m El"cpgei‘(g su%}? g Ic nbgi APl éackl_%glcf(i)rl tggk %aybgcék logic
necemlrylfcal thedpérano:eaf:bvsémﬂ aiag by eké@Mdﬂ@dp@@éﬁsGﬂlGﬂ in conjunction

sessi on.

. am,or for recordin
witn R B8y 27 T D e hanepr iy BB S e gha scparate RAM
modpreevﬁ@&)ekmﬁﬁloyﬁlfolr ﬂi&ﬂl&cﬁ@ﬂs dfanpRO§tbiagd iSplay, and/or other
es%ﬁﬁeha”ﬂ)of any ntent 5 Fgramstore as a TSP
funcippso dnore eatpodnent BYRIWY 5@ waigmrerajing on a Linux
opcr§tllr$1§)ts%?1€ OlSAlerRid EMbbﬂmﬁ:rﬁsoth@Qj‘V'Rdﬁa%P&@é’ sy%?é?ﬁ bp&radiPon a

hard di sk 150 for sinultaneous storage and
UNIX, ddigdews. Mac OF. eosihenerqsaténg aistenh gD VBV meY spmprise multiple

input QEtiBAE YiPlay sec@t%nso%r QUeFrRe8), r&&gscﬂ'g Qn@ﬁAl\@ %du@&e In this
%sten1RA rmodul e 170. rogran1 ogl ¢, such as record
way,|

YRcl00ypeyratcopiragdaie k nhodecobsignal isokrepd andadismlay end tecord a
numb& ST BRleNt ér%ggiag%ke SPRALREL 4y B sc%vgmf%tﬁoo may be execut ed

on process in conjunction YRAM modul e 170.
In alternate enbodlnents separate processors and

I1. SoeapgrQpesatiml nodul es may be enpl oyed for the functions
of input, storage, display, and/or other functions of

In ol :meht t1RNE SARRHDERM lo?‘é%ﬂe@geé §sn€%§¥@#%emory buffer,

operating on a LinuxX opérating system er nat
havirgyp St drotempry hddByRhabgande accessed esmnghomatsingy dothaa record

dnvcfgha(%ggdgg ?r%??% % 1c%§0n Of- hl(gtsnx%rle &H%ra!us&‘ Greed Bls 4 ¥Rord
buffer, is filled by a record driver. The data in the single buffer is then moved in a single

operation from the single buffer to hard disk 150 by a record thread application.
Preferably, recording program logic is not flow controlled and the record driver and the
record thread application write or read to or from the single buffer inde.pendently, without
either application having control over the other. More preferably, the single record buffer
is a circular buffer. Use of a single buffer eliminates the need for transfer between two or
more separate buffers, which may conserve processor and other system resources. A
single buffer method may further increase system efficiency by eliminating the need for

communication between a record driver and a record thread application. Preferably, DVR
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i nput sections, display sections, storage devices,
processors and RAM nodules. In this way, DVR 100 may
w@ssgraeat e a nunber of signal sources and di pEt/ay20816h8955
record a nunber of content prograns, simultaneously or
separately. Il. Storage Operations In one enbodi nent,
the recording program | ogi c operates using a single
menory buffer, having a fixed nmenory address that can
be accessed asynchronously by both a record driver and
a record thread application. This single buffer, also
100 eR{pfsysShelrecdia daiveR&RS Shettd@rthrehd applida®in 'Bor cach BGRE th the
driver. The data in the single buffer is then noved in
DVR: single operation fromthe single buffer to hard disk
150 by a record thread application. Preferably,
Figu R0 dh& Py SBEr M By Al bEatioh iR She EMBYATAH bP DAt 1001ds{diem
_record driver and the record thread application wite
driveys, inghdingothsredard grivenés)s magjloscunyt drever isprie7d Bd Sirglg bulfer
. o . : . | _
meri 98 ENEH 80| O RN AR B0, Y Bt mpodimens,
singls buftdr anerborfyf 220, is Bsegnedd afigidigémotydddeessaluring sathesysteestartup.

Systgﬁlerﬂelfngfy %\I%g @ﬁrﬁtg{ns geﬂl}(\\@)? Qeé‘n\é\loan%rusgpg Sace 5%@ [l}%% %ay contain a

ufters, I Ch may conserve processar and other-system

playbadobuffaor othegiusep-spebificfedemends. hbdomeagmbadimbet; therlciheakernel
syst ffi.ciency by eljJgnatin e need .

rese I AP G1 DU e P ApToEmemety 420 may bg logically

dividdd @eslo@ped mead traipodtbaffersahbtsholMiRl 00a prastreaterfb®liment having
record driver and one record thread application for )

fixed mamqry adfressesdpesipg)r buffeyicmopy 220.ithe recped driyarst the driver

spac@210Galdufitcd Nr@NPoRHROR} ARMorPhddVE Jfih a YRt &Akd offset from the
drivers, |nclud|ng the record driver(s), naK occupy
top efrthg kemsphmemory 0 Thehargreodp effsetris deiepnined by the highsmemedy
j I a r
oy G R erice Y A B efie) BYTRETESS 2Tt Reol Qe BRREdfA
residing guispased3Q useichctsad handrgodgd ransposl/oitamaddmss(ap, as well.
System nenory al so contains a Linux kernel and user

F.gﬁ%%&gﬁ&@ a‘fspi’égffg%bs&m&'t Bf ﬁlemo@y n‘glg%‘{%}rlgﬁ i ﬁ'ﬁﬁl‘eérbu%ep flemory

user - FeCI ments. In one € t, t LI nux
220,khe piailermftarshared asynchtbnadsly dydotivtherreed wriveds) adidrthé eecord

o S TRRL YR B BEABSLSEL L 50 P30 B
trangpobdsliffeeor dtdvisngadhi st ineRDsygteat dines e terfedrensbadghent, a single
transt;))%]:'tf beurfferrr%gps@/fo% %a(t)dh tmgr Hf\‘?ﬁ%ﬂr id’e%gc(tg’a arienl‘rgrllqs%ogrlil}/ e o 320,
Transport Buffer 1 330 and Transport Bufter 2 340, though more or fewer transport
buffers may be used. In one embodiment, record information region 310 is one page of
memory 4096 bytes in size and contains an array of structures where information
regarding the position and size of the data written to each transport buffer by the record
driver(s) is stored and updated by the record driver(s). The record thread application(s)

may access these structures.

Figure 4 depicts handling of a transport stream intended for storage, in DVR 100.
Transport stream data 410 received from input section 120 is written to transport buffer
430 of single memory buffer 220 by record driver 420. In an alternate embodiment, the

data is moved into the transport buffer by the hardware of input section 120. Record
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space 210 cal cul ates a transport buffer nmenory address

using a hard-coded offset fromthe top of the kerne
worRiRiY 40l he hard-code offset is determ ned byp¢hes2007/018955

hi gh_menory synbol exported by the Linux kernel in

space 230. The record thread application(s) residing

i n space 230 uses actual hard-coded transport buffer

addrcss(es), as well. Figure 3 depicts a specific

enbodi nent of menory allocation in single buffer

menory 220, the single buffer shared asynchronously by

driveod 20 4156 up &Y e fdHfiavieh page gﬂﬂtot 1'381c5@Q95 Hoélhér?aﬂthe driver’s record
application(s). Menory 220 includes one record

pointeif JheeesBH drivgr eReraiepimniedl Bme aa Hepwort sgamedats isrreegived from
the aégg@%cﬁaﬁtx.ﬁwuueﬁomoma system In a preferred

iment, a single transport buffer exists for each
tuner in DVR 100. Deglcted arc Transport Buffer 0 320,
Recqud:heqgd appixatioa 449, wBThastatesa last prad pogitiph.aaccessgxnformation page

310 g&ng&gﬁ%ﬂg e Qe I)Fm(vrg{eﬁ Qi?& ﬁ\tbu?féﬁ Efﬁ SR%% ?ﬁe%@ g;g)r% 1eclagon 440

odi ment, recor ormation regl on
trangfargghe fintventtanyd a0 e dslyt tohairhdisk 180 :ﬁ(n”dst(uagﬁ ad m$SRiile.
array of structures where information regarding the

Figi?F dd°0s QQQ?Q ﬁe%bl% trt]igﬁ,r Lok Ncﬁetnt\t?oqj llim?nleoqg}ccord Jhread

transport ecord | Ver
appligatian éebpb30h mratergmdDG’di 1810 (Bhe retomd theead ladpllld’ulleadlccps ona

“ PRLI ' access t hese ructu
st BRI E N PSP g SRS M P Rdis R recors
threst ortage exaculdviz p]:&ﬂ:ss J1@nOpoe theS*EdfcﬁdlthréﬁI axeéﬂl&s several local
[ ection 120 i.s witten

fr.om.i
varigHERHE Pe iR sR A4 PSP Pl BaRdner g g PREFs 2. gy process
530,rthe Bi‘(cd:udbh Youp #dds thk Recdidiak iMoRahforestRrtlirdB&ociatd®ewith the
noved into the transport buffer by the

dat
trangpo "é agiociatgd yith the ﬁesﬂrdltbtfdd RrREBHER it é?tezme droygmuch

unreH daal%istMnAhERbh YO AT 3HE tﬁeolotﬂﬂinccﬁ{tﬁattdaﬁi PREb A Bfocess
of the driver's record pointer. The record driver

530.gpisdatacis than weitien td hasd deskt Wlnsyrorif itss delarmigad that gero bytes of
data eﬁfs?' Eﬁg 5%‘&9 d gﬂ&‘éno%et? A[JSPCQ V\W Iﬁ%l'ﬁ) hfal'cpx\{sﬁng v?a adirect 10

Recor read appI| ation 4 stores a last
(inpmtétadplpbyansfcm withouepmesssingfthe dalhlthmbuglag& r8d@dttread applicdtion

Sj witten data.in buff
A Bh e A bR s 19, bR S ey R i recagores.
maydmtl@ddﬂed,elmbbgsstséﬂhm grogtesdS 405 thef record e ad)hag sheh gSMto an
ure 5.de ow di

L T A R e e e S R R S
semamlereﬂihlap te basdd\dn theGervideayp& s ASID vk BHYI tedddfidib g, adri adBio-only.
This tnmedO ‘SSleep asemaphore allows other processes in the system to run. If the “Sleep”
semaphore times out, then the record thread executes another loop. If the master
application has signaled the record thread to stop execution, then the semaphore does not
time out, and the application terminates at process 550. The record thread application

operates asynchronously with respect to the record driver. In alternate embodiments, the

record thread application may be a record task or a record process application.
I1I. Presentation from Storage

DVR 100 accommodates several presentation modes for the stored video and audio data.

In one embodiment, presentation modes include forward play, pause, reverse play, slow
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"Start" semaphore until a master application signals

the semaphore allowing the record thread to begin
WEER8ME1406, process 510. Once the record threapcT/us2007/018955

executes, several |ocal variables may be initialized

and the execution |loop is entered, process 520. In

process 530, the execution | oop reads the recording

i nformation structure associated with the transport

buffer associated with the record thread application

to determ ne how nuch unread data exists in the

mor 5085 AL Y10 SOES LTIk b g

methdsi3 ané\sgstemfs degcribed detedr, P VIRA 0Dlisibblz ¢ acdoyrirasdand thdtet modes

withGll Fing Py Sf e g iBRC BRye Fbiroign SIRE iF SR Spscitic trame

positib@ing foe hme\MehhéhHe: iplop@essd. NPy theidid the hbédtegittdriiine time
record threa Ilcatl After bein vvrlttentothe

SeqURREGIngPrERatPR (¢ or §‘€F"é’| V‘S‘Eﬂ:aa’}d/ ?fa"‘r‘ﬁdéfb‘lj@g betorie Freqedipgand

preséﬁ&do@ﬂdﬁﬁﬁ@ragms@ﬁx 1P\t @Chre BHRXERRRI. I8 @ne EMbBARSGSS
540, the record thread may then go into

preserfplion (TRR Hiterage depice sueh a5 hardgisk 1§pé%per%€@l?§dh’dﬁédmg portions
of th-Er&?orEdi NEOEG t&ﬁg¢&gstpéan{ {36 reslt %ﬁﬁers%‘?me %%flﬁlttl'ﬁ?%tot}ﬁ%p]ay section
or HD'tel evision,

based on the service type, e.g.
130.0In engigraberhimgnt, The read bnier i 8l cansplar S@ddcmf@r eThe bc;wsntation
L eR Py
mot B e @lHaHIRAGE rish, b Wiy RUSe e Qids bty b P Riataor
cmnhn@dh&kohmdpu@kfdﬂhe mast er application has signal ed
the record thread to stop execution, then the
ap:Tel) nQk e
MP@Gér m ng{ es& 9§§pr oce%gﬁggwefnggﬁgé%r cfacﬁg lleg hEPD transmit or
storeappidea atgnahbx)pa@rmasngaegnwhframm sf yideo bitia ﬂethﬁom 4 previous or
the r cord I n aIt rnate. e di ment
subst-Qfegh F5iet adBEX oo BertetiB P Bt o ik glon ke Bypes, Itrames
or intracekidd ;ﬁraﬁteesa&e @mnhnc@ ahdoaad without Rif@'&ﬁcﬁh@hhpﬁlhﬁ:f frime. P-
Storage DVR 100 acconnpdat es %gvera

rese
framis s P Yo B PP T R AT o e BAERE Ul fdydrom previous

frame8bBdfiraRE, or BI-pRAWtAL |fﬂi?nef§05i€§>1dtﬁn‘éh dAcvded rb%efér&kmg the delta
pause, reverse play, slowmtion forward or rew.n

fromt ey o AU FebsHUGT Hames. MREGH pesibenar ad‘b‘F'OB%ldR"a -coded frame
type} L{% nmhsmeeam@lsn@n&ls&ué I@EB Ig%%ﬁbg%dnﬁitednﬁmﬁ}@me may be

Is able to accommpdat e these npdes wi thout using

SubSBFLé?A o gpy-frameinege mq‘sraﬂﬁéﬁtﬁmé dageribed herein. hEo display a
comﬁl@fe 1%&%9' dt11€ast Bﬂgﬁltﬁo&'d%& ?x{:]lh%g(l ot IIU) us c?é%‘c\)ged and presented.

i nf or nat 1 on. y avol |ng t he need eterm ne
MPI{e gueadied videomtieamis are hroadesist msrttdrteue ¥l dwdmdﬁmpd ér@mecper

secog@h%syl%fté? M Ehd ﬁ)%%gj \%y %Q}Sjending on the content program. For example, the

frame rate may be approximately 30 fps (standard television), 24 fps (movies), 25 {ps
(some foreign content), or other frame rate. MPEG standards may also be used for the

compression of audio data into a frame format.

Presentation modes may be conceptually divided into three categories, as provided:

10
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presentation from storage, systemresources are
conserved. |In one enbodi nent, presentation froma

wo bsgagaoglevi ce such as hard di sk 150 is perf opeedsingro189ss
readi ng portions of the stored MPEG transport stream
to a read buffer prior to outputting to display
section 130. In one enbodinent, the read buffer is a
circular read buffer. The presentation nethods
descri bed herein may be enployed with video-only data,
audi o-only data or conbi ned video and audi o data. MPEG
vi deo conpression standar dg,g quce t he anobunt of data
required to transmt or store vi deo signal by
representing certain franmes of v1 deo as a delta froma
previ ous ¢lisesipdaplent [ffoaward MPEG vi deo generally
consi sts ¢f three najor| flowmeotionfesward- f r anes, ¢r
i ntra-coded franes, arg ghus¢ ures encoded wit hout
r ef er enci n@oatiguodkfidek) [r@mend Pf rames, or predictive
frames, afe pictures encfsednbardl(edRiiebsdeag) t he|delta

from previjous franes. B faE@e®end @Ertlihspéqr)ctiv
frames, afgoRlctures eﬂcoueu Py referencing the|delta

from previ QUi ARmsHaS %fl%r\fl&rﬁ@é'lalw @'di) spetifies

U

an additi¢n Intra-co g RD-f [ ane,

whi ch may aI so be used. ersto that a

| RD-frame|may be substi]t Jr)c%r an I-frarre in the

nmet hods and Systers dcocn t ucu heret+ra—Fo—eh Spl ay a

conpl ete imge, at |east one intra-coded frame (I or

| RD) must be decoded and presented. MPEG encoded vi deo
Lineat(ptaiss airy@rbsanmﬂbast\odmthaeﬁlsplhj'meag framprkdeted B) meskquential

il R SRR B RS TR i o e

videb rdatieat ﬁetbeomysttfﬁs ﬁiﬂ@ﬁ@% If(mﬁ ef lyneaﬂpfd% Thé wﬁﬁlﬁﬂcﬂogy “trick” is
teI evi si on), L 25 f (sone foreig

use rﬂeEHIF)a"wresaPﬁspn m%iﬁé ?té%“""i@lﬁﬁ rsrtoah@aw@govﬁavagwgcfrom the

lSPtfﬁe ¢sRekihgr) drilspIaNer RS ManQhe @iflindnflR} 8f pidiRe rahlcame

. mat . Presentation nodes nay be conceptual |y divided

( Skmwag Phientigupusgeek)ds any Figk modedgt Ipads gored multimedia data

cont@uﬁﬁﬂ“ NW&O&&UWUQT{?%%&QLHQ&O@ %ttléﬁts mréplﬂmﬁﬁned a data
every frame (I B) 'n sequenti al 5 war
on-gpfeguoablyo thcrecrqne@ptud digisions pfrﬁie"prfzﬂeasauoquq:s may bc

cmpP:r gl éﬁé b8 L] tlﬁ{‘;‘? AR drﬁ&@:s Al e&%fi%&%a\?s%f‘é} DVR 100

s ra Is a I|near(n m nol ogy

throtighr the kae ba uswetconuielntﬁvmea:ayatpjc ef Gacilaatignuseodenttdiatf DVR 100.

requi res cither non-contiguous reading fromthe

Figure 6 depicts a simplified logic diagram of the steps involved in presentation once the

—

k'ip

user selects a change in the desired presentation mode, in a preferred embodiment using
data stored as a TSP file. Depending on the presentation mode selected, statistical
information regarding the video data encoded in an MPEG transport stream may be used
to enable presentation without the need to exhaustively analyze the TSP file from the
beginning to find the desired presentation location. In process 600, the statistical data is
either “spoofed” (i.e., provided) using non-specific, pre-generated video data statistics or
the statistical data is generated specifically during normal presentation of the content
program. The following table presents video data statistical information that is spoofed or

collected, in one embodiment:

11
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TSP file ("seeking") or display of fewer than the
total nunber of picture franes ("skipping").
wéankloguesis(trick) is any trick node that | oadscBEi9f8d018955
mul ti medi a data contiguously. Non-contiguous(trick) is
any trick node that | oads stored nultinedia data
non-conti guously. O her conceptual divisions of the
presentati on nodes may be enpl oyed. In one enbodi nent,
the presentation node is selected by a user of DVR 100
t hrough the use of a renote control device capable of
facilitating user control pf,P¥R 100. Figure 6 depicts
asinplified logic diagramof the steps involved in

Statigfieisent at i on_once the user salRascdptionchange in the

totaldewnr framps esent at i on node, i n Thepoef pumbd ofithPdindd® frames used
using data stored as a TSP fi{lietheBegemids.ng on t he

totalpn@achfainiesn node sel ect ed, §tldcitstal s@hberdfarfrmidsaned in the
regardi ng the video data encodgeisiics.an MPEG transport

avg_Firheass may be used to enabl e | nRwRBiaat fAmeWiid@kin 6 all
need to exhaustively analyze tﬁhene'gglacgﬁﬂt&eaggﬂh Riyback.

I__spaGagni Ng 1O T nd the desiT e 1 .eRERpa Atk ndhiet B frames from
n process _600’ the S_t atisti (%Ineqﬁfa?né to the %ﬁg?t,ralso referred to as a
"spoofed" (i.e., provided) u{ | RS FpishRs! ! C

GoWLEeueneT ated video date stati Sfres ar e st atd $td@icuiaca
data is generated specificall Y, durh ] or -
. s an I-fr spaging mulnﬁhed by average
presentation of the content prfpgrcas’!m/q oFl"ow hg ‘

rnf o tiran t+hat

r-nmn
1T UT 1Tac T, uUrl CTTaoAt

+ Al Nnracant o /1
L avul © IJ COCITIUS VI UCTU Udadtra oSt C U T O T X

Fps s—spoeted—or—eoll-ected—inore EBW..WWJ.‘W..D..L secoBfle o The
i nformati on coll ected during normal presentation may

or may not be stored in non volatile nmenory for |ater
The Lifermatlionoticeidd ddiing AbsmallireseafalioMidyQst sy Maibatstiredth non-

only for the duration of the current presentation .
volalgqbermpry foh aifcshe! BREHEPHOFENHonGoraia 0p i e miained only for

the dubdtRInBItth©But@M ph&ehQNbALAEHN! Mn bAGHES GRBRAMENS tHeSRM M stical
as broadcast. In an enbodi ment using statistical

informtion feay bhcanteiaed isthe drapsparhidreamaas puadeast.r bean embediment

usin® @fistila) FAbrh Mo BTBAd ARG W{h@'t&gugpdrpstﬁé%ﬁ"n,gﬂéa&ﬁﬁ)é?f'cﬁl information
Streamis private data contained | n the adaptation

contgiped ih b trangparhyrant isgrivaterdatrmedndainediin the odaptatiaifield of a

/ | ects the desired presentation node and
wansgbf SRS

er of frames to be skipped. In an
enmbodi ment enpl oying a renote control device, user
At penspscili0p thegly signpsedeststha de s redrprdeentasionanetecandzs tsghe sember of

framEQR)ul;e sl&ﬁ&@ Vmiaﬁ in%\é@m]rgrg employing a remote control device, user
selection of a presentation mode is handled as a user input, from which DVR 100
determines the number of frames to skip. Skipping frames during presentation results in
time-shifted display which a user perceives as accelerated display, expressed as multiples
of the predetermined play rate (e.g., a presentation speed value). By way of example, if
every 8th I-frame (Nth_I_frame) is displayed 2 times (M_repeats) and an [-frame occurs,
on average, every 15th frame (/_spacing) in the content program, the user would perceive
the presentation as “60x” (Speed) the normal rate. The perceived speed of presentation

can be determined by the following formula:

Speed = (1 _spacing)*(Nth_1_ frame) /(M _repeats)

12
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determ nes the nunber of frames to skip. Skipping

frames during presentation results in tinme-shifted
wolh@pbaMoghi ch a user perceives as accel er at edp@i/g§loayo18955

expressed as multiples of the predeterm ned play rate

(e.g., a presentation speed value). By way of exanple,

if every 8th |l-frame (Nth | franme) is displayed 2

times (Mrepeats) and an | -frame occurs, on average,

every 15th frame {I spacing) in the content program

the user woul d perceive the presentation as "60x"

e. e \percei. v speed of. . .

The pRRREEbe Bl Bhd UG L M RRIGRNE S RGER frames to s,
front thertadt dcanSppresented fbr dispéeagi. rGenetdl M, khe stdtistitaladued frofnNrocess 600

. repeats).The product of (l. spacin and. deternm nes th o
is gl R RO - G ES o ALt E o R e thgireq pEzyhtalion mode dictates
a sifplefame elliphiig dlichipkidyuscEpBRERES X junhye’ SiistidI& bkip Ebrvitrdor
fromprocess 600 is used to provide (1 spacing?.
backayards pan Q/‘BFS)Y'SW# ReecddurseBttiSResent at i on node
dictates a single frame skipping event, the user

SeleBﬁlﬁgl?(ﬂie\tg&e@td'tiioH ﬁii)c')'dhtha)_S sdial rﬁln%’dir Iaffvﬁlﬁdbﬁléd fl8g0n one embodiment,

backwards_ in_an otherw se normal speed presentation. .

the ‘%&Sé&i g ‘i‘ﬁ%ﬂ&le%%hwafx ﬁ?gsrﬁya’é afryridet eonHgHRw " gpd “forward.

In aly 8mba8inent kAGFoyindla RIEoe RBRESIRNice, 118? sédkadBuise bR selection
TRUE/ FALSE binary flags such as: "trick,"

of a prssantation mede inused'te sehile yariable flags. chisoniatawhthe flags may affect

subs%&iﬁ%n@bﬂ&s@née %?P; G BodHRYALS fhe “USHE %ﬁ)%?kﬂ%g %(nge{ as “TRUE”

__based on sel on of a presentation node Is
citheraf evenp framre iadisplayed gs g., Tinearlay @ ooif théreumberysf framyes to be

. nt_ . processi.n eps, LN one enmhodi pent .,
sl S BHBRERY RN RECERARLD0. TP Biumbl SRERE By e
fourffranmes dare skippgl andesh [-fragre octurs eaerdy[llSay Jramer [n theséiinstances,

nu r. of frapes to.be skipped. s fewer than or al .
syt SR RG b SpPR b PR faBcag pieus O R L: cerain
presvitatior methgfd? MSki@rﬁarﬁéﬁ wivest eoididered| cohligii®usQaAile Sther methods
. every. 15t rane.. I n these instances, syste )
that glsp i%ﬁpé]?;’%v%w gg%g'b%?<§ A DAUCHY 1 FUGHR ﬁr@"&aﬂ%@e skipped can be
expré$¥ell iag H Yasitive vAe of fOrREId=TRASE had Bs PheSeNE hivenf

met hods that skip frames will be consi dered

forwaghiliadrs, while ot her nethods that also skip franmes
are designated as non-contiguous. Frames to be skipped

At pFitasD6205 4 RESRRESheAfich MAT be Fu@or\fﬁém ihe ré& vt =ddpehding on
and as a negative valug I f forward=FALSE. At process
whegispthecopligyrusdlags seit iLbh comjeusss pesisepiRimee ishielgoiegy stored
data Pdyf 8 loa@@PEMz08usH!  Accordingly, any portion of the read buffer that is
resident but has not been forwarded to the display section (unused) can be recycled for
potential use. Recycling conserves system resources by reducing the amount of file data
to be read. If a non-contiguous presentation mode is selected, recycle process 620 does

not occur and the unused data is cleared from memory or overwritten (flushed).

The size of stored MPEG transport stream file data to be read (read size) is determined at
process 630. Read size is determined by the state of the contiguous flag. 1If the mode is
contiguous, read size is equal to the maximum read buffer size minus the recycled data
size. For non-contiguous modes, in one embodiment, the read size is twice the average

group of picture size, as determined by process 600. Logically, there is a tradeoff in
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whet her the contiguous flag is set. If a contiguous
presentation node is selected, stored data may be
wo s@geghieont i guously. Accordingly, any portionpof/utineroisess
read buffer that is resident but has not been
forwarded to the display section (unused) can be
recycled for potential use. Recycling conserves system
resources by reducing the anount of file data to be
read. If a non-contiguous presentation node is
sel ected, recycle process 620 does not occur and the
systf.lz‘lr?l %ﬁ@cﬂg@%’ Bacf.h%erg ing;lé ragld gf < rreélge éd ?l'?eacgo\sé? {) W¥ woPFdnbe incurred by
an aflditienalatad &enlnaf aeaﬁhp(dtceﬁﬂ"amemhn(btéaedetaedn Bedetéihg read size at

. 630 Read size is.determ.ned by the state of
vicB i B BRIt (R SHBOA T $ “eoRisIGa e b conserved
whul&hﬂzﬂnlaﬁmﬁ%] ddiigh ProbhtsiliBckhralsahpiaet IDEihe s 15hd&d 13 thelfead buffer,
the recycl ed data size., For non-contiguous nodes, in

whilgin aé‘ﬁ’ﬁt?d’?‘ﬁé\*ﬂus mede. rAlgrmativalyithe pop-centigious mqdggead size can be

detefthiMel u@fngﬁh@ ?(H [wifil Z6mas, WAREERDPSEL PRt AReFRe 8Qfdired to
Logically, there i3 a tradeoff ins stem efficiency

locafge mnlq%ﬁ@agi Rgssshis the atpbsbiisy aheptilpeatingatcompiete 1-frame and
r,mm%ftl&%rb&gra[;gq)ertxnﬁqr@ydﬂ{,ul?@ﬁ' read event, if a

conpl ete cannot be located. By settlng read

size at twice the GOP size but |less than the maxi mum
(Sebi€d etime) z& P, sEpatrdt (fggolr ces are conserved whil e

mai ntai ning a high probability that a conplete I-franme

s | oaded to the read buffer, while in a .. . ;
Onef, By B fog s Fis SBRerATPEHRAPT JEYnER e Mmisically eithip QLR 100
(e.g nﬂdeug’re&yd.us.htzae n6atoheguirk rssen@tlonl sidigs)tthe vilat bovcaigbe

for rein Service tinme is the tine required to
dy“a}"@)‘fgﬁ%a@"ﬁts P BYRIMIZS pefprice_fBme. i Ss(s) is the

probability of not |ocating a conplete 1-frant and
Seek ﬁ@tﬁiﬁ] iscatdutatéd mra@qy 6u@dSéek mitfowisdatermnidd @élaGVeZ® the
curr(?rﬁ'éeq(q?ﬁ?qr;\é/tllc?rgiln‘tpé lﬁ‘ge mlé!frtss(n?gx;tzgé fa%d{rbql\{l\e e)ml%]dlmcnt the
currélRr&ddPRASbERPAdiLASA by d»m& BbitdPVIRod P sérfation mbaésq%qnmh both

sequential non-contiguous presentation events) the
the “Yerwasd oands’ @&ﬁgb@lwﬁi@xm‘w& 19 tadf RYEE during wrafiens §10, no seeking

shouﬁ? Bt\fd& eastda'i@ loa@RB Kl e fRfimked cSn?tll lu@l&e q’o?%orﬂLg‘h%ﬁ? rewind (i.e.,

§ 03|t|on|s et erm ned atlve
conttaylprl%vrﬂt‘RUéa&)rpyesﬁFAdrSE)nntsh@e@s bmdg WPEGPomggTdhasonly reads

forwakd, %@éﬂ é}éénﬁon sThd8fm gFE'erJegﬁ;n%d dzM1 §iz&Yhd ﬂE::)rF{lfﬁge determined at

posSi t |S|n|CMe poi nt er
630 brEe,stbn rexironmripdfes sizp), wh thot db!@tplnedehmg‘ the cwaernd fila pdinter, position

will E%&jﬁéﬁgl@%&%ﬁf&%&mg redd rb%fégtafttepthc reapclE e:vcn%I rl~ St con%?g,%ous
modes, a seek vector equal to the product of the frames to be skipped (set at 610), and the
average frame size (determined at 600) is calculated. An adjustment equal to half of the
GOP size is also determined to increase accuracy. Seek position is calculated based on the

following formula, wherein (Origin) is the current file pointer position:

(GOP _size)

(Seek _ Position) = (Origin) + (Seek _vector) — 5
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shoul d occur, as data |loading will be perforned
conti guously. For contiguous rewind (i.e.,
we Rk HEYaUS=TRUE, forward=FALSE) in systens haaNgs®07/018955
file pointer that only reads forward, seek position is
the sumof the recycled data size and the read size
determ ned at 630 (i.e., the maxi mum buffer size), so
that data preceding the current file pointer position
wi || have been placed into the read buffer, after the
read event. For non-contiguous nodes, a seek vector
At pR6Ress 636 thdAIdPREE eeRE td 18 Hogﬁl@ﬁ%efeﬁn%d%lﬂ ohved ;iosﬁén of the

at 61(%}s and the average frame size (determ ned
storghMPE(s trangpoif] sicam. filagqudjto shawsad siegdaiermined ﬁ3'bfs rep@into the
read%fe?'ﬁrSCés§6ﬁbso determned to increase accuracy. Seek
position Is caI cul at ed based on the follow ng fornula,

wherein {Origin) is the current file pointer position:
At praggsx 670, p@@gr@;ndﬁglc:an@mzp@qhﬁ)datp(lgébq-(read\bgﬁfpbk)) etermingif a

) t
ComfCRARESR gk EAROTPE el i M ke
optionadlysypicturesd wehmlfAdémtaéqmeH ieldo Tﬂhe‘\da@axﬂiosin'@d may contain
tran%)%g'tegt@aﬂk%%t@ts &?éﬁn%sstrregl%g%mtg%c it agog ri vgte 'data, and/or video

r am | anal'yzeés
spliditg irdatraatiom. thenspeacbrmata‘ data tmtalmbda w\m}methefAcmpmmnl Fstld may

contairydsaass e (AU AnlteRligs * Rocess i aft|<oed FeeRlelions (ge-1. B

and Brirabkapohih uan skitsblel for'Biﬁ)lde@ﬂ_és%htaﬂbn finit), duckpys £ videaifiame.

. nsport str.eam state signaling, streamtimng
Typisafli dogess PG ETa G Peatia WREHET AT R gine wihin the
payload of etiaabport §tRasPPadkeD ONEY £h HohmeGRR BiiMeminet] IBkating

t he Adaptation Field ¥)§cont ain access unit (A
anothe 5P PtaBurthgidadee A bulisr sseala egomplte kERms: iTbageess unit
mfofrﬁatfbn’ is lnot Raildbd, prokk ic 84n ﬁmWEetthéﬁhﬁ%@h%txfe% ayload for
presenta ion unit), such as a Vi mép
Staﬂwér— vd%tryatlcac wdbich may sighak the sart ofie GilemwewRatshienmediately
fOlldWlFl% s stk 25de mﬁlcﬁ&gttﬁé Oﬁ%nWaH%' t9 d {leP p(ﬂ'yé o% \Q'fthtagcecss unit
sport stream packet My art
infomaiasiom, fdcating h ec@lequ@t aidsofeamd starteode after lﬂmrttfhmlg anri-frame start
mdu],;ali](% thé ﬁ?es@ﬁge dt'a ¢ %ng:n fl fgzbngel: {HJ%? 1ia(aftler fé?rgzrrﬁllfyo 1den%%%§t‘?on of I-
framsl airyugl tld’eeomhanslppmatlostredadadaqaa;/lessmystam rcsbaxrcb umtetihivc than start
codcflﬁcntl% Howevar g{rgﬁy g?ll%a%taﬂcgn f’st Jv%gfsoa{vFl %tga éﬁule Adaptation
Field indoewdtios it bﬁthialiIQQ:nf:deﬁm AyPsclibed &rlxﬂt tlﬁ)Ada‘iﬁathtFTeld may
access.unit_ i.nf or ﬁ:&? on, locating bsequ nt vi d

also PR AmF talighiral AN DERa QR T Tein rmone Aphodimet Start code

identification is used only when Adaptation Field information is unavailable. In another

embodiment, start code data is always used either independently or in conjunction with

Adaptation Field information.

At decision 680, program logic determines whether additional data must be read.
Preferably, DVR 100 is a system having a read buffer at least equal to thc sum of the
maximum group of pictures size and the maximum I-frame size. In such a preferred
system, a complete I-frame will with a high probability be located in the read buffer
during any contiguous play mode, as the maximum read buffer size is employed. In

embodiments having a read buffer less than the sum of the maximum group of pictures
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i ndicates the presence of a conplete I-frane in the
buffer. CGenerally, identification of 1- franes through
wois@setabhe Adaptation Field data is | ess systgm/us2007/0189ss
resource intensive than start code identification.
However, start code information is always avail abl e
whil e Adaptation Field information is optionally
encoded. As described earlier, the Adaptation Field
may al so contain frane statistical information as
private data. In one enbodi ment, start code
size T R b 558 JEaY o RE SRS Pl e
procebsst addmlmaﬂ adad ﬂrﬁce&kesam/o&edheh tah Riast ayslafien d€ tHel ryadabuffer to

th Adaptation Fje ornation
locel PP bSO Pafrer B oA et L e DRiPCyele and reads les
thanadel infdx@am @dad Bufftsdizd) en hedidondldatLread (Yap FEMR) Y BeSneRessary if

?tem having a read buffer at |east equal to the sum
a °°B"fP ¢ d-frame ﬁ‘?ﬁﬁt@ 1o lesateds Angrpsnd .%uramhep e ssianinpps to 660

and fedds afBRd&it@fal ;ld’hl&x‘ ShM?E@ ﬁ‘gﬁgdbﬁcgtx%)(ﬁltcﬁa@ fr@m%‘?&ﬁé@gf.lal to the
[-frame will wt hi gh probability be |located I'n

calculategl nsed sige and, ppp@daﬁyﬁ mdantg toths delagiraads doadgd in the read buffer.
Depgﬁ%ﬂ Wtﬁ@gge Bgfl{cs‘gacﬁ ﬁ?cr' ac‘ %lﬁéﬁgasl LEPSF;?\ oq'llﬁ@m;aﬁ buffer

a read ess t e sSum he nmax! mum
maygtreomgexshrbpiomllweﬁx |azémand aphaldrep@rmmnslm mpa{mmgmm,s mdde.

essar rma i ona
Pm%?%‘ce i¢ es{PI a}%ﬂn %naz?% i eaae rﬁ‘r’%g‘é}sf%recsomaérﬁsdtf)y et‘?r{)“ 9q {j @ fomplete
[-framte iséamtedaalﬂbtftal compddte THimnteciathoblohliat, will peffoah @dodping read and
- cont.i guous nnde whi ch does

anal 1 Piogeyet B SR RRlte TTBRE PHAFRhe Moo um r oac

buffer size, an additional data read ("append") may be
Oncaacespiaty Liffanze sdoqitet, & is fdrmandedab dikplay destiowi30 at process 690

o RSy P D BR S o R S SRR o308

signsls ﬁﬁaﬁﬁudﬂkaof foat fof peerRSINE or & vaii@y elGRlagtRYidcEadch as a
si.ze an ds.the new data to the data already

‘ele‘f'aaa &¢f- d‘H at*r?@ﬂ iperhessin thebreadsasted signahis ag; azlé'q;fmly
broaﬁt&técﬁs'i?né) Udht Ql‘isp]a%' ddvitensf bah dl:@@@ Eaﬁ%b%ﬁﬁr@é@ngﬁg Bh@ audio

read buff be necessary to allow for additiona
signalsaieh ag Béf‘?&?‘i’ aﬁ%em nDiYdh 189 may gernas theouesenfatiog rpa«mess described

as néé&G&l %o ¥ichle BY ﬁbﬂreﬂ%&é&ﬁ%ﬁ\’m @ﬁodch@é]ﬁgaﬁlmc C}fel%fs g%ﬂ&%?r}%rcm, a

to determne if onplete I-frame is ' _
DVR syfigrameay dlﬁplarrédl?l%G ienspashigiesdm wqoriccpmdf:@ and/boaplingata in

mul(Fﬁ@ rc%@lq{aﬁgﬁw&i@s e l’?‘%ﬁfig#ﬁ?“ﬂlmzﬂ S ? i Ca?lll%)lé éé'eg%rv{lard and

ed. Once a conple rane 1s
revefsgy msifem forovadd sl myese atithont HB0n@to lmcadg svaly@Othe transport

stream from the beginning to find the desired picture frame and without having to analyze

and index video and/or audio frame information prior to storage of the transport stream.

While the present invention has been described with reference to certain preferred
embodiments, those skilled in the art will recognize that various modifications and other
embodiments may be provided. These and other embodiments are intended to fall within
the scope of the present invention. These and other variations upon and modifications to
the embodiment described herein are provided for by the present invention, which is

limited only by the following claims.
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for decoding and display. D splay section 130 is
capabl e of outputting video and/or audio signals in a
worgsResaef formats for presentation on a vari es¢rr/0§2007/018955
di spl ay devices, such as a television set. In an
enbodi nent wherein the broadcasted signal is an
audi o-only broadcasted signal, the display device may
be a device capabl e of presenting only audio signals,
such as a stereo system DVR 100 may repeat the
presentati on process described as needed to create the
desired presentation node Iyghmg t he nmet hods di scl osed
herein, a DVR system may &%sp ay MPEG transport stream
encoded vi deo and/or audio data in multiple
Whaiieclaimed iSon nodes including at |east normal speed,
vari abl e speed forward and reverse, and skip forward
and reverse without having to linearly analyze the
1.t r dnmsthod oftpresgntifg storedr o ultisagdiaprogranomirignhidhgprogramming had
I Lcture. W.f hout having to anal yze
not tge%g "lr“ﬁ eeg p\?/thog Eeoo't%%tgg%fi atg.g & %ﬂ?o?%orrr%prilsﬁ?%r mation prior
t 0 pstvoding€6Qd) stdistitalanfopmation hb@amhe stbdeld endltimefdtagaegtamming,

[ ti. h been d i b i th f t. t gi
e R R T Dt SRR G S

preséraiemoRihe tphddgramadingus nodi fi cati ons and ot her

enbodi nen y be. provided. These and ot her
ewﬁﬁﬁ?ﬁ%&ké”ﬁ%éegﬁFﬁﬂﬂed to fall within the scope of

t hgogel ??60) h BYRIYNI cThe JORME AREhQAiDSlogMAithRlyl HRSi286  the
and nodifications to the enbodi nent described herein
portigndepefsteraingdby By statistigpldatommationdinm astartig positien based on
the sebiiidpR@ only by the follow ng clainms. CLAIMS What is
claimed is: 1. A nethod of presenting stored
mupnd.rif anady s 60atderindicates dtat fredgadadmirngraivaningds suféeient for

.t : . C riSing:
speckdTBERERBLh BF b brbbAmhiRk A Ekink T BT R b RRESh.

stored mul ti medi a programm ng, the statistica

i nfornmgti,on being of the type that can be geperated . .

aufy RGO TS5 SUHPEEH TBHY Gt OB O P lgomed i Claim 1,
wherert eormal Préséitalipn aompakesi fopudrd plygdhd §pectb Bresantafibh tORprises

of the stored | timedi ro rannin%Y % e size gf t he i
any o0 91 EreTR PIRY: BV PO Erigrt Blay ot tviadstpsyiforward play or rewind,
and $Kip GscvRkd ONbadki Om @ starting position based on

3. A method of presenting stored multimedia programming as claimed in Claim 1 or
Claim 2 wherein the statistical information is either generated during normal presentation

or has been pre-generated.

4. A method of presenting stored multimedia programming as claimed in any
preceding claim, wherein the multimedia programming is stored as a stream of frames of
data and wherein the portion of the programming loaded is sufficient if it includes a

complete frame.

5. A method of presenting stored multimedia programming as claimed in Claim 4,

wherein the statistical information comprises frame statistics.
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the seek input; and, if analysis (670, 680) indicates
that the | oaded programmng is sufficient for special
wob@senuas i on of the progranm ng, neking (690)p¢hes2007/018955
speci al presentation. 2. A nethod of presenting stored
mul ti media programming as clainmed in Caim1, wherein
normal presentation conprises forward play, and
speci al presentation conprises any one of reverse
play, slow notion forward play or rew nd, fast forward
play or rewind, and skip forward or back. 3. A nethod
6. Of DLRIVY dMFesthAhSdtomH hblTRAL R PrRerAmm 1SS ASinfelah (B&im 5,
in Caimlor Cainm2 wherein the statistica
compifid8mati on is either generated during nornma
pr Al -9 TR, )
o SHOBK L8 Bl RSB ROk, oA B
sequentially etcthdibnepdehstiframeniats; endh t he nul ti medi a
programming is_stored.as a streamof franes of data
D ERAERE fhe et SRR bR R R ral R R hseq 1
sufficient if it includes a conplete frane. 5. A
met hod of esent.ing stored. nul.ti medi a progranm .
7. o b s e g Hpfb bR fineie bR Spihas cameddn Laim s,
compFit Mg TBKIAP up Wfrhme StalicidiEfrGrhatihsiel cs. 6. A net hod of
presenting stored nultinedia programmng as clained in
Claimb5, conprising undertaking normal presentation of

8. they HeAmEsrPraentifg Qotdhulhdlid ProdrathmBRBs claimed in any of
sequentially at the broadcast franme rate, and

Claigsifetoal, iwhsreinewhemthe leadsdiportiansdass et inshidepecommietg|frame (680),
e RPN s B0 REGRF P (TR s,
conprising | ooking up the franme statistics froma

0. 0y A IRy Sl GBI
precattipgeizim, Windrer ichmprisingd eldtcpmiriing (6400 eise statiing medduyghsition based on

. compl et.e.frame (680), the nethod further conprises
lm:ﬁgggfﬁbs?%%O) a second portion of the stored stream

9. A nethod of presenting stored nultinedia
rogr anm as clainmed jn . i : . .
10. P Aq mem‘gdn (gf presenting stored mul(jtlﬂgedna programming as claimed in Claim 9,
wherein the starting read position is a function of at least a current read position in the

stored stream and the frame statistics.

11. A method of presenting stored multimedia programming as claimed in any
preceding claim, wherein the seek input is based on a user input and determines at least

one of a presentation speed value and a skip value.
12. A method of presenting stored multimedia programming as claimed in any
preceding claim, wherein the multimedia programming is provided in an MPEG stream

comprising video and/or audio packets of data.

13. A method of presenting stored multimedia programming as claimed in Claim 12,

further comprising

18



10

15

20

25

30

preceding claim further conprising determ ning (640)

the starting read position based on the frane
wot@siosuoes. 10. A met hod of presenting storedpCT/us2007/018955

mul ti media programmng as clainmed in Caim9, wherein

the starting read position is a function of at |east a

current read position in the stored stream and the

frame statistics. 11. A nethod of presenting stored

mul ti medi a programm ng as clained in any preceding

claim wherein the seek input is based on a user input

an .1 . Of ti e
R URHRLIEY, Bio) 454 0BRGN AL ERIf e s
MPE(fitstreainrbakdd cnetliiea;eq:kimnamﬁ ng as clainmed in any _
o arteR) Arohiseetefs armoyiie g Brnie biiF ed portion
bem@lbdls@i grathis lata 1@hd ek aand]lﬁc pésitiBh BPthe 0badel SR Bing based on the
stored myl.tinedia programmng as claimed in Caim 12,

Sta“f'lﬁr‘teﬁ PO¥BRYr i si ngdet erni ning (630, 640) a data read
si aRal3Pikg670)ahs 1daded BEHIRAS 'dEie?rﬂlder]f EH%Qozft{eQ)r&%Mﬁ@udes a

stream based on the seek input, |oading (66

complsie MEEGintiaeodsd dramee. RPEG stream the size of the
| ogdgd 1RRIH 'pgﬂld?ﬁhgﬁxdp@ac' GQme&tet p@b@.‘?ﬁ@ra[&ﬂgd fife (68’?:}j decoding

the position of | oaded portion belng ase
(6903 the MPkG rné@dcqgisé |ftammt0 mwaldy2|Vn§90(06?0)aum¢efr¢meﬁcudaresentatlon
portion to determne if the | oaded portion includes a
conplete MPEG i ntra-coded franme, and if the | oaded
14. port insthodrofIpuchesting siorqdl retxleirrMaE@xiogtwmmgcm(&laﬁmdm Claim 13,
ecodin 690 EGI t oded frame. to
whct(c%; g)e éiaga reg 12K % e %é ﬁ:ugu Sf Psé {JBIF r%c,,uérg:grji? ggﬁgﬁn a read
operiﬁon mmmdbabﬁlltproéaeﬂldaﬂglgsi@hﬂﬂethEGHdirﬁ-coded frame when
rogramm ng as c in Claim13, wherein the data
load &R of they *‘?‘ﬁﬁé\{fF ]gﬁ stFeanyeap@le the §ata fGagsizce qui r ed
to performa read operation and the probability of not
Ioad| ng a conplete MPEG intra-coded frame when | oadi ng
3\9{4 OéﬂJrﬁtSﬁ@t"@ﬁ yred Mitimedia pragrasyuiag as slaimed dmeny

precéd—’nﬁ%I cfahr%ewhéi%m theBRbAMAnARge BE@ﬁe%Wsltcﬂ'gd §g PL&Sing the programming
i medi a progranm ng as c¢lalmed in an
into an input buffer, and storing (530) the programming from the input buffer in a storage

device without, prior to storage, analyzing data in the programming to generate indexing

information.

16. A computer-readable medium carrying instructions for enabling the presentation of
stored multimedia programming, the instructions

providing (600) statistical information about the stored multimedia programming,
the statistical information being of the type that can be generated during normal
presentation of the programming;

receiving (610) a seek input;

loading (660) a portion of the stored multimedia programming, the size of the
portion being determined by the statistical information, from a starting position based on
the seek input;

and, if analysis (670, 680) indicates that the loaded programming is sufficient for

special presentation of the programming, making (690) the special presentation.
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precedi ng claim wherein the programm ng has been
stored by receiving the programmng into an input
whufokergo@nd storing (530) the progranmi ng fropat/082007/018955
i nput buffer in a storage device without, prior to
storage, analyzing data in the programmng to generate
i ndexing information. 16. A conputer-readabl e nedi um
carrying instructions for enabling the presentation of
stored multinmedia programm ng, the instructions
providing (600) statistical information about the
stored nmultinmedia programm ng, the statistical
information being of the type that can be generated
17. durA egmnuterra¢adpble segrtivmiasglaphed he(,gmmgkﬁgmhercgn normal presentation
[ 0
comgﬁgcfeshféhg%g( qgc?o )an? F‘&%ﬂé&%ﬁ%&’l& %ﬁ] piges(:ﬁxg c)ne%f QQJcﬁ'%ehﬂay, slow
motpeorforveard ipdayngr eied, fast éorwayd plag (Btra\tvu‘slt amdaikl p forward or back.
information, froma starting position based on the
seek input; and, if analysis (670. 680) indicates that
18. t hev bmpletér-pafaﬁgblanmdﬁmias chiiihéd ¢ €rﬁlmfmoriﬂﬁﬁi1 al, wherein the

~.present ation of ng, na 69 t he
stati G P A G R i erA AN BB PIESGISAHE! S b
genezhteded in Claim 16, mhereln nornal presentation
conprises forward play, and special presentation
conpri ses,any one of reverse play, slow notion forward
19. pl wc&ﬁput@maqable%%édlﬁrara%r&nea Wafy, of@l‘MrHQm P8, ShirPing
forward or . A conput er -readabl e nedi um as
InStrgctionsdg cpﬁblgr@plmglad}rogyamrwpg'po bopegsentad by@ method as claimed in
any of @ldist4qglisi nformation is either generated during
normal presentation or has been pregenerated. 19. A
conput er - r eadabl e nedlun1as claimed in any of Clalns

20. 16 A ngr#]gnt \ﬁlé@(% gé{:ige ﬂ%éé by é)rgsegﬂsq reganglkmegea dprOﬁrammmg,
1henmmydaﬂjcbhmmnpﬁﬁhg 15 20 A dlgltal vi deo recorder
(100 tored nulti

3 arr k §8 g) entt tﬂ g
pr 851OLR%S °g 550150 BrSiae S BESErBmIg YISt indingsage
de‘prdbess(mé. hi3hnd QRSO} farredtvih P Stapis @@ Ai¥BHA&IoM dbdatihe stored

Ul e a T R R SR DI LBt it Sdhe 1ype hatcan be
generated during normal presentation of the programming;

a user interface at which a seek input is received;

a read buffer (220) for receiving a portion of the stored multimedia programming,
the size of the portion loaded into the read buffer (220) being determined by the statistical
information, from a starting position based on the seek input; and

presentation means (130) for making a special prescntation of the programming
loaded into the read buffer (220) if analysis indicates that the loaded programming is

sufficient for said special presentation.
21. A digital video recorder (100) as claimed in Claim 20, wherein normal presentation

comprises forward play, and special presentation comprises any one of reverse play, slow

motion forward play or rewind, fast forward play or rewind, and skip forward or back.
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mul ti medi a programm ng, the statistical informtion

bei ng of the type that can be generated during nornal
web@sertsad i on of the programm ng; a user interparesan7inigsss

whi ch a seek input is received; a read buffer (220)

for receiving a portion of the stored nultinedia

progranm ng, the size of the portion |oaded into the

read buffer (220) being determ ned by the statistica

information, froma starting position based on the

seek input; and presentation neans (130) for neking a
22. SPE& dRlitaPL RIS E‘éc’é?dé?gl @(f) dsREai @SR eI d:08MEA 21 Nfilther

the read buffer anal ysis indicates that the
comppisHied tyn@rg@aiﬁﬁoni geqeswag:fffeu rap lmedfaaprogéﬁnvnmgemeéuner (121) bemg

o SRRy gl B 0 B B g i
(15®@onprises forward play, and special presentation
conprises any one of reverse play, slow notion forward

play or rewind, fast forward play or rew nd, and skip
23. f orAvdigitabvidea edcorder (PO@) agicldimed il Ehaime2d) mdherein theQl§plag device

3G Rareesty ded i e L3t Mo gt tin), s G anigi ff cBanection

to attdlevitioR& N 40)loz brhdepréi@natibadgeidet 0 out put t he
progranmng to a display device ( 130) and/or to the
storage device ( 150). 23. A digital video recorder (
100) as clainmed in Caim22, wherein the display
device (130) conprises a video decoder (131), an audio
decoder (132), and outputs for connection to a
tel evision (140) or other presentation device.
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