SYSTEMS AND METHODS FOR | NTERRUPTED PROGRAM RECORDI NG BACKGROUND [ 0001]
Medi a devi ces receive programm ng froma nedia provider, and based upon a
vi ewer' s welenii2es390f a program of interest, stream thepseglusetem2gso©gr am of
interest to a display which presents the selected programof interest to
the viewer. An exenplary nmedia device is a set top box (STB) that receives
programming froma cable system nedia provider or a satellite system nedi a
provi der. The nedia device may include its own display or be coupled to an
external di sg8YEMBIENDIHETHEDSFOR INTERRUPTEDUSROGRA M RWEORDBYGSE| ect  a
novie of interest by inputting appropriate instructions to their STB. The
novie i s then presented on the viewer's TV. [0002] Sone nedi a devices

i nclude a recording functionality. For exanple, a STB may include an
internal digital video recorder (DVWRCK&ROEND based upon the viewer's
instructions, records sel ected prograns of |nterest en they are avail able
at the STB. The [P¥dbr Mlip ﬁw%&ewe RHISFEPiE fmnbw\ﬁ?aspr%ﬂw%w@%

view ng t helaj%gl %%e@v@r’gg?lgc@ito P2 érto(é{,%ﬁ;[ %Lttrelﬁ-sﬁ[yyregﬁl tﬂ?%léc@&é@o%@?n@ \Q\f]i!n?ééersf ﬁgr d

t he sel ected program of intere e’viewer 1s a

viewer is Watochiphg whith pke&nRNhe RIQEKIFRorih BE ¥R tAhE QMW E A MBEmBRrcoup! ed
to other nenory nmédia and record sel ected prograns of interest in

accordance medih deviee i @vartos bbx$STRICthhoreseivdsx@ogh@migf fremchcalid grstem
recordabl e nedi a i ncl ude digital vi deo di sks %DMDS), vi deo cassette
recorders (W provigigy oot Reellitoyiyetam| racdea piovidal Thempdip etk anay| inclydanss
i nstances, the nedia recording device is exterpal tao the i a.devj ce.
[0003] Rt OB Chbp oD of e a3l Tl B ecrpy ety dpbh the
schedul ed sj: i : q I ti 3 : LKnt er est .
Thus. "the nedvds b RIENEnbE oF SRAC NS el fopfite WA RO AR STBY 1751
t he progranTifmivid BiRstpreshii@nod e vieebeduled start tinme arrives, the nedia

devi ce selects the programof interest fromthe

[0002] Some media devices include a recording functionality. For example, a
STB may include an internal digital video recorder (DVR) which, based upon the
viewer’s instructions, records selected programs of interest when they are available at the
STB. The recording may occur while the viewer is concurrently viewing the program of
interest on their TV, or may independently record the selected program of interest while
the viewer is away or while the viewer is watching a different program. Other media
devices may be coupled to other memory media and record selected programs of interest
in accordance with the viewer’s instructions. Examples of such other recordable media
include digital video disks (DVDs), video cassette recorders (VCRs), and other suitable
external memory media. In some instances, the media recording device is external to the
media device.

[0003] Recording of a program of interest is typically based upon the scheduled
start time and the scheduled end time of the program of interest. Thus, the media device
monitors real time with the scheduled start time of the program of interest. When the
scheduled start time arrives, the media device selects the program of interest from the
available programming and begins recording. For example, the STB may first tune itself

to receive the channel that is providing the program of interest. Then, the STB starts the
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avai |l abl e programm ng and begi ns recordi ng. For exanple, the STB may first
tune itself to receive the channel that is providing the program of

i nt er est .wOheny/12043¢ STB starts therecordi ng of the programuskoiomesasest .
However, this process presunes that the programof interest is actually
presented on that channel based on avail abl e program schedul i ng

i nformati on. Recordi ng ends when the scheduled end tinme arrives. [0004]
However, there are many situations where the nedia device will not record
t he enti r etigc@ding béthp pogaioDinterast. éfosgter, Adrpreccanpbemet fat the pgrezam of
interest may be a sporting event that does not finish at the schedul ed end
ti me due tolSHet &ragisils rycrented e thelr ¢hepieel begadeon pypdlable diregradsickeduligtl d end

the recording of.the sporti vent at .the schedul.ed end tinme, and

therefore flﬁgqrmi’tbonrgﬁ“'@%gn% ﬂ’gg??%%l} Ff@%‘&?f‘éﬁﬂ‘&m@dﬂ‘é@smdi a devices attenpt

to address such ihggpeqit, expRdiadniesiesar dvnd. hrvaed: Wacschedy ed end
édefrne anou ? t1ne.  Ho

time by sone pr nt o wever, there 1s no guarantee that

sufficient fbdre (RXnEiRSY ONthe hEogkdhe of REDEEiFdY exdniple, ke prRGRmSS ihlRrtt @dy of the
sporting event is recorded. Further, if the sporting event ends early, or
ends at t hebest hmdnged centhat dove notBnmslr yt thapelwidulpd ehd tie duedordé ngmeedi a i s
unnecessarily utilized to store the extended tinme recording. [0005] As

anot her exaf¥sTtene Repedy Htyr snesriajdsvise wepldeay thsaeqorting ofips wgrtig exent at

unschedul ed, pLagiaf Rt 80 25 e SR BRI AeRRE B A M Pl DR

programthat%1 WAS not ~pre or - ex n

of ficial mayyRes fRkiphSD AdERESER 1QGed BiEetddifolth@lechRineMROGIERL sdhlddite
public. Thus, current programm ng may be interrupted on” one or nore

channel s soendhide thesogrvekdutded aafolintcofatims. Hpeeah, thsreSBMio koarithe thadi a
device. As another exanple, a public energency or news event may occur. The
medi a pr ovi Wékciephime griensinstto th eccorshingevitll Yyrmangle sorthabalpelebesortzngrraqpdast or

the |ike pertaini to the public energency or news event. 006]. I n sone

Si'tuati ons et AeheFyisibe orus: ot fedy dschtr B SOREHER SPRgmEor - may

be cancel ed; . AGEUMAP! oY theSRLTEAY SulaYis TERGAULAT RGN A0 heViikdnalPt be
time recording.

[0005] As another example, the program of interest may be interrupted by an
unscheduled program, such as an emergency program or a high-priority program that was
not previously scheduled. For example, a government official may be making a speech or
the like that is important to the public. Thus, current programming may be interrupted on
one or more channels so that the government official’s speech is sent to the media device.

As another example, a public emergency or news event may occur. The media provider
may interrupt the current program to present a newscast or the like pertaining to the
public emergency or news event.

[0006] In some situations, the interrupted program of interest, or a portion
thereof, may be canceled. Accordingly, subsequently scheduled programming will not be
impacted. That is, their scheduled start times and scheduled end times remain valid.

[0007] However, in some situations, presentation of the current program of
interest will be delayed by the duration of the unscheduled program. That is, if

presentation of the interrupted current program is delayed, its actual end time will occur
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i npacted. That is, their scheduled start tinmes and schedul ed end tines
remain valid. [0007] However, in sonme situations, presentation of the
current pwograwmoef3gi nterest will be del ayed by the durarconsed1onkssce
unschedul ed program That is, if presentation of the interrupted current
programis delayed, its actual end time will occurafter its schedul ed end
tinme. Since the nedia device cannot know that there is an interruption, and
that the actual end time of the current programof interest will occur
after the sahedulebedaied ¢ridmeéme.t Siacarddi medieeeee wahiot flablv thet themoisdart he end

of the programof interest since its record end tine has been preset to the
ori gi nal schEauPEd. antithel e asfuak ensl e gF din wrrertmregragtof ipgogsyliFecther, i f

et UL 0 L S RSB RIS FO RS EEA ec1! o
programm ng,idkrel&RRE itdR ctogi @Hgfﬁleﬁﬁ%e&eﬂr&% f%chgjé gg%ﬁ%g +Hegﬁl!e<‘? dadBhew 11

have their respective sc start tines an t| mes changes
by the dur athé proghin éfhitedeftt erruption. As an exanple, if the unschedul ed
programinterruption occurs from6:00 p.m to 6:20 p.m, a program of

i nterest on thatl0M8hnietthar iigi thal inyermph@ﬂmeblds t the s¢arent giroGa@ding, ml] and
originally scheduled to end at 10:00 m, wll actually start at 8;:20 p.m
and end at ffpbsezee%lymc %@dtmoglﬁ@nﬁ%ehém@anrﬁ# oy dth inpeetee-u bt o, all
e B R e R e R A
p.-m), thenutibge@ale @fcdiiddUi®sRls dnllSciRiNSd Q{Htﬁfles'c'ﬂﬁlﬁge?%f th‘é"dlufauBﬁ’Bf have
been recorded. [0009] Accordingly, there is a need to coordi nate program
recordi ngs the tilterupeixpest ed cpamge, amwgnselmluled Feogath @nsirgiidn deoex peat ed
progranm ng interruptions, and unexpected o ramm ng del ays. SUMVARY

[ 0010] Pr ogr:@hr-nedwd:add ngn sypiogis Grnefeivsitdnd ¢r@ebp@rlratby echeduled joussart

recordi ng L e o & PLOGLAN bl 8183k |od SRR Sobeh A LEGHl Shoe of @
and end at 10:20 p.m. due to the unscheduled program interruption. Accordingly, if the
viewer had previously set their media device to record the program of interest on that
channel (from 8:00 p.m. through 10:00 p.m.), then the last 20 minutes of the program of
interest will not have been recorded.

[0009] Accordingly, there is a need to coordinate program recordings with
unexpected programming end time extensions, unexpected programming interruptions,
and unexpected programming delays.

SUMMARY

[0010] Program recording systems and methods are operable to adjust recording
times of a program of interest in response to an occurrence of an interrupting program
that alters the scheduled recording times of the program of interest are disclosed. An
exemplary embodiment receives an unscheduled program flag (UPF) corresponding to an
occurrence of an unscheduled program; adjusts at least one of a scheduled recording start

time associated with the program of interest to an updated record start time and a

scheduled recording end time associated with the program of interest to an updated record



that alters the schedul ed recording times of the programof interest are

di scl osed. An exenpl ary enbodi nent recei ves an unschedul ed program fl ag
(UPF) corwospmnmidd43g t o an occurrence of an unschedul ed pcogrsamp/oagipast s at
| east one of a schedul ed recording start time associated with the program
of interest to an updated record start tinme and a schedul ed recordi ng end
time associated wth the programof interest to an updated recordend tine
in response to receiving the UPF, and records the program of interest based
upon at | easi tomeimofesjdnee wpctatieidg necOPH, atdarctortls e @mogtamhd ingasit @ded ecor d
end tine. [0011] In accordance wth further aspects, an exenplary

enmbodi ment WoRPE keaé aneofghoundatad esprdett tipg andihd wdated seerdeshfingur ed to

i ith at. | east i nt t therei d at
| cast an unsohedllab 5 et sy Eopey Sl LS Ehan Y ST b Ence of
an unschedu ‘?ag RABHAM 6@ ML RLE G HRA %Ei@gahfbgfa%ﬁfe\ﬁﬁ Wi ﬁ‘?i%é&sé to

record the p ram of 1 nterest; a recording nmedi um-communi catively coupl ed

to the progsrogra@imatst Slcf@fid 4 lastfag GoschantbdgRodrig Wb e (UMD coreposlial | east
the program of interest; and a processor system conmunicatively coupled to
t he recor di mgnmwedingnge End voshEdued mdgrim; adintesfaceatonfigasd toonesiafa mqeshedul ed
recording start tine associated with the programof interest to an updated
record st ar'® Gob theRaog28 H defeficed @ recenling mgdiBmopmpgicgdede Faréd t@ithh t he
pr ogr am of irntrgrrnestnt to.an uE)rg[ar ed record erng B irrre hnat nespanse to r egei Vi ng
the UPF. THEPFrUgFam of rht &P ELES 8% e¥oRed Based® dhof™at 1 B35 oRe of the
updat ed recafothsshad b pldcBBoAR NS MRARL BRI E4DIH 18R bddEing BRUER, and
DESCRI PTI ON OF THE DI??AW NGS'[0012] Preferred and alternative enbodi nents
are descri bedfigurcdlet aijist belemyvort bha sehkdulehaeortdngtsket fioé howvdingd ditawhags:
[0013] FIGURE 1 is a block diagram of an enbodi nent of a record schedul e
control syskregrem[@ontgiestRp GuREBdated gecordpitasc kmeljaad) p aphedfled recerdingdingetime of t he
record schedul e control syst emti n a nedia device; ..

associated with the program of interest to an updated record end time in response to

receiving the UPF. The program of interest is recorded based upon at least one of the

updated record start time and the updated record end time.
BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Preferred and alternative embodiments are described in detail below with
reference to the following drawings:

[0013] FIGURE 1 is a block diagram of an embodiment of a record schedule
control system;

[0014] FIGURE 2 is a block diagram of an embodiment of the record schedule
control system in a media device;

[0015] FIGURE 3 is a conceptual diagram of a streaming program of interest
showing a scheduled record start time and a scheduled record end time defined by the
record schedule control system;

[0016] FIGURE 4 is a conceptual diagram of the streaming program of interest
interrupted by an unscheduled program and showing an updated record end time defined

by the record schedule control system;



[0015] FIGURE 3 is a conceptual diagramof a stream ng program of interest
showi ng a schedul ed record start tine and a schedul ed record end tine

defi ned byothw/neserd schedul e control system [0016] FPGDRE2¢10/028186
conceptual diagram of the stream ng programof interest interrupted by an
unschedul ed program and showi ng an updated record end tinme defined by the
record schedul e control system[0017] FIGURE 5 is a conceptual diagram of
the stream ng programof interest interrupted by the unschedul ed program
and show ng an Ud@GhedlGERERes arcdndepdutl diagrem oﬁmeupdzanieglprogwrdfime%art
time, and the updated record end tine; [0018] FIGJRE 6 is a concept ual

di agr am of isEuged bhfhewgscm%@danmfﬁmlan@ slrgng gepraghedulpd regordrhalsitigigsan

unschedul ed ram .and show n updated record start tine and the
updat ed recLB’:%ae FRgORd;T ngﬁ‘méfﬂ?i aflgg”f daﬁ? ™ dgblﬂ%ept ually illustrates a
program stream r ¥E ig‘g o R BeREQG, ORI g sehedul e
syst em DETAI LED [%2&?&?0\&[ 60558 E@M 1mfos gl% ) lgéngllroggr aﬁg lo%nﬁn
exenpl ary egqdngdi BRAtpréfiod WEQYHEN pReAhdakiChedilgehs mpda@m h@fd sihhainyy ogram
record schedule system 100 is operable to adjust a predefined recording
schedul e f ondahqupdgicdmcofd endtimessid i n response to an occurrence of an

interrupting programthat alters schedul ed recording tines of the program
of interest. [odgﬁl]ﬁ‘l | FIGVREV] éwce@uﬂlmrlalﬁﬁr%tgﬁ 6fpr?ﬂr%r5§ﬁ“’éﬂ dPEIVSH dVi ¢led by a
plurality of 1menthrtg rran}y n \flg § SE'LOZ (LPPs 102a-102z). The prograns
Pa-Pz are co nica P'8EE™ Fansmit aci lity 104 operated by a nedia
provi der. The prograns Pa-Pz are bundl ed into a transport channel 106 which
is conmunicated to a viewer's nedia device 108 at a custoner prenises 110.
[0022] An exenplary nedi a provider provides programmng to its custoners
via a plurality of satellites 112. The transport channel 106 is uplinked to
each satellite 112



t hrough a corresponding transmt antenna 114. The respective transport
channel 106 is then communicated fromthe satellite 112 down to a receiver
ant enna W6 2ato/2hs9cust oner prem ses 110. For exanpl e, eerast@d/oesies of the
prograns Pa-Pz that are bundled into the transport channel 106b are
uplinked fromthe transmt antenna 114b to the satellite 112b, and then
communi cated fromthe satellite 112b to the receiver antenna 116. The
transport channel 106b is then received by the nedia device 108. The
receiver antenna 116 may be conbDr@umiien Diseckieciokve nmul tiple transport
channel s 106. [0023] Ot her nedia providers may provide programmng to their
custoners vi a ot[MR0] t yPeEREfl soambindic disgem 9§ stnemsmplay  entadpica; osone nedi a
provi ders may use a cable network or the Internet to provide programmng to
their cust ofegram qpiddichetitle systep 0. Ebomiosanggend Costiorysss{®nisLoo0 may

be confi gured operate over an uitab e of co nications stem
Lo05a] . pr Sorklh SREHadrQfhes AL G ol P ran NN RSP B e

sui tabl e i ngt FUGHLRRDF LA ihﬁéﬁ-uﬁ'{ﬁl%iﬁ}og%itﬁﬁ AR scIOR1dAT Q&Y AWmek frqheSt P i's
identified by its particular "channel”™ in the received transport channel

106. The megbgradevima@est08 tunesitself to the particul ar channel on which
the programof interest P is available, and then retrieves the sel ected
program of i nt erl@@Al] P Mroyptviche a bhuag By of progiama Al praxdé:d byreeplprabiyrd hecet

interest Pis then present n a display 118. For exanple, but not limted
to, the neoﬁragra@mﬂtgepr%gﬂﬁi& @@Pél‘gjéflngpT ograpf Ay ﬁae‘iogl%lfﬁﬁegﬂb to a
sui tabl e nmedi a . pr [ Vi 2 - Vi.S| ..personal
conput er (P%“%glrlg1 t&%gl% ?ﬁééﬂt9$bg ép%%t%‘i %pf%le%%l@%rvmflﬁ ﬁ[leh%aIJ r@%ﬁ‘%%%%ﬁ% Of the
nedi a devi ciindR8 inth QR2RIpoht RhEMEE1 (Bl Wit isRBMmmuhREePEPYLRWO! medh @easd P may
be selected for recording by the viewer who provides suitable program
recor di ng i FsStat aictstams ptemitehé 1redi a devi ce 108. When t he program of

interest P becones available in the transport channel 106, the program of
interest P is sti®8l Areesribdy Medrodravideri Rrayies pregmipiteetd Hnrusmmers

via a plurality of satellites 112. The transport channel 106 is uplinked to each satellite 112
through a corresponding transmit antenna 114. The respective transport channel 106 is
then communicated from the satellite 112 down to a receiver antenna 116 at the customer
premises 110. For example, selected ones of the programs Pa-Pz that are bundled into the
transport channel 106b are uplinked from the transmit antenna 114b to the satellite 112b,
and then communicated from the satellite 112b to the receiver antenna 116. The transport
channel 106b is then received by the media device 108. The receiver antenna 116 may be
configured to receive multiple transport channels 106.

[0023] Other media providers may provide programming to their customers via
other types of communication systems. For example, some media providers may use a
cable network or the Internet to provide programming to their customers. Embodiments
of the record schedule control system 100 may be configured to operate over any suitable
type of communications system.

[0024] A program of interest P/ may be sclected by a viewer who provides
suitable instructions to the media device 108. The program of interest P7 is identified by

its particular “channel” in the received transport channel 106. The media device 108 tunes
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[0026] In sone situations, the programof interest P may be currently
available in the transport channel 106 such that the recording of the

progr am oVoi2ntoeresy P begins i medi ately. Recordi ng of wrh@/yscagnasnef
interest P ends with the scheduled record end time occurs. [0027] In other
situations, the programof interest P may be available fromthe transport
channel 106 at a future tine. Accordingly, the nedia device 108 defines a
schedul ed record start tine and a schedul ed record end tinme for the program
of 1 nt er estitself .to Reqartduhgclohndl he witidgthapragfan of mreest PHs heglable, sfdethert he
schedul ed record start tine occurs, and ends when the schedul ed record end
time occur setriepoAy sdgsigdwersram af Biest Bi fremthegrasnait diagnch &¥uTédrioesgr am nay

int tot terest P that i t bl th
transport cHaRRER Ro8 tﬁ%%%%eﬁ gyt SERE A ¥ SREELPTAR TBRoh A
interest P omy, l@l@w@f'l@%’% fa%%ﬂ?orp Sdxt tﬁt ) Ol 1st&ﬁ%19{f'§§)@egilﬂthﬁg fELPr am may

del ay the future schedul e progra i nter I's, the

unschedul edpr@sre@@ﬁ@fmm@cm,e@ch he apélegslamw), ipBisifa® SdmpltE@C) bamehaen
schedul ed for future recording. Accordingly, if the original schedul ed
record st ar®r, therdesplyd 18 otag e bk ednp@enrd tlendedid dericofl08.he pr ogr am of interest
P are used for recording, aportion of the programof interest P

possi bl'y the entlP928] pibgeam wirations. eﬂlésnrowyl 9&9 wer%tPlb@aw @e&reh@fa fP’0029] As

an exarrpl € re%lorglnu Sfﬁeeq}ilewe Cri VH{ O&fgwﬁr‘es Lﬁtaglg ﬂar%%r{lmdrlgeegorg % 1]ilS tfonaq? Qﬁ OVI der.

Exanpl es of qul'e programin

politician §.8PaeG AR, &VIREYRe f ﬁ%ﬁm@@ﬁﬁ&#&@Pﬂb&%ﬁk?@@mﬁﬂ@ﬁﬁﬂRJuh@ﬁ&%eSt
The unschedul ed programinterrupts the programof interest P tha

currently bgiamngl r1660thd adodran d/fointelei RYispstesenitcedrded inhea wuatts membhe
unschedul ed programinterrupts the scheduled record start tine and/or the
schedul ed riedvd 18hd tinme. That is, the schedul ed record start tine and/or

B ool 0 1S ShALIE oL e RLOGr AM L | pLerest. P ALl g changed
in in the transport channel 106 such that the recording of the program of interest P/ begins
immediately. Recording of the program of interest Pi ends with the scheduled record end
time occurs.

[0027] In other situations, the program of interest Pi may be available from the
transport channel 106 at a future time. Accordingly, the media device 108 defines a
scheduled record start time and a scheduled record end time for the program of interest Pi.
Recording of the program of interest Pi begins when the scheduled record start time
occurs, and ends when the scheduled record end time occurs.

[0028] However, in some situations an unscheduled program may interrupt the
program of interest P/ that is currently available in the transport channel 106.
Accordingly, the end of the current program of interest P/ may be delayed. In other
situations, the unscheduled program may delay the future scheduling of the program of
interest Pi. That is, the unscheduled program precedes the program of interest Pi that has

been scheduled for future recording. Accordingly, if the original scheduled record start

time and scheduled record end time of the program of interest P7 are used for recording, a



one or nore manners. An exenplary enbodi ment records the unschedul ed
program and adjusts the actual record end tinme to substantially coincide

wi th the wotoml/12e43d ti me of the program of interest P bycadieewg/orsies
duration of the unschedul ed programto the schedul ed record end tine.

Anot her enbodi nent halts the recording such that the unschedul ed programis
not recorded, and then restarts the recording of the programof interest P
upon the concl usion of the unschedul ed program Anot her enbodi nent records
t he unschedpdrigéch qftiegiregramlod mgerwst Ph(ot passidhtthe entine pgg@am dfintemit@)esitl nbBt , and
additionally inserts suitable markers denoting the start and end of the
unscheduledmﬁﬁ%ﬁ¢§n1so that a viewer may optionally choose to view the

unschedul ed pro e to skip the unschedul e ram. I n yet

e mer s ot bR o X il HRE i phl plekEt HRY B Pty BL ARG ' Y
resent at t r j di,, @ : edul ed

Br ogram i Isolss}toa%g?ra!ttg @Blggg)?%bﬁgsc éa(ragldzai]tg?g%é?}l (Eaﬂvfnhltr?g b]ftogkgll]mﬁflﬁﬁﬁ%’dy

unschedul edyJpiticigh aRpdesh bNs AEWEhst Biverihd € clif @Sk bf Gikaanethe MAGchpailer to a
future schedul ed programof interest P, the availability of the program of
i nt erest P programenterrapts plor proghanne intet &6 Hiral}at be cdedndy ddingbycaddistaadbt al |y
the duration_ of the unschedul ed progran). Enbodi nents of the record

schedul e cobﬁ%?resgg}@@ é‘}ﬁhwt?wre@cgile\/‘é“?lﬁfi‘é}?%ﬁlt%@ﬁl ngsavpt therghedulsdirespr aused
by the unsc n adj st .t record
ot art cand et frseaPhoRE ST raP AR e S Aot e BT R ST Y e
end tinme Ofanwb?tlfé%bl?e)ﬂﬁféd RICOQATATYRE of HeBFSdm B inteASCONAL BOLNangtd1€ Program of
interest Pis recorded when it becones available in the transport channel
106. [0032] In yea30pt Meibodinicutcnams cortplgte egbaingasf thapreg@sitofhterayt P in | onger
than antici pated, thereby delaying the end of the programof interest P. A
sporting evestormeye eneerndi ¢xcmiptaihemieadampit eccotds ahpunsgiedmed negravagnd

del d di d | hedul ed d
The- apor 1 mR0dH 518 RaERaHESch SHoPE IR EEHEdnrdl ‘Gvehe! i R Tt of
pl 2y 10 detSERLAC Moty lubhS BRRILIG SKEThecnkdutl Pl record

end tine i pon the ched ram end ortin
scheduled record end time. Another embodiment halts the recording such that the

unscheduled program is not recorded, and then restarts the recording of the program of
interest Pi upon the conclusion of the unscheduled program. Another embodiment records
the unscheduled program along with the entire program of interest Pi, and additionally
inserts suitable markers denoting the start and end of the unscheduled program so that a
viewer may optionally choose to view the unscheduled program, or may choose to skip
the unscheduled program. In yet another embodiment, during playback of the program of
interest Pi, presentation of the unscheduled program is omitted, and the unscheduled
program is separately available for later viewing.

[0031] If the unscheduled program is inserted into the transport channel 106
prior to a future scheduled program of interest Pi, the availability of the program of
interest P7 in the transport channel 106 may be delayed (by substantially the duration of
the unscheduled program). Embodiments of the record schedule control system 100
receive information indicating a delay caused by the unscheduled program, and

accordingly, adjust the scheduled record start and end times to substantially coincide with
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event, the end of the sporting event will not be recorded. Enbodi nents of
the record schedul e control system 100 receive information indicating an
ext ensi orwof2otoieo4spogram end tinme, and accordi ngly, adj met/ush@oaciiog!
record end time to substantially coincide with the actual end tine of the
sporting event. Thus, the entire sporting event will be recorded for |ater
viewi ng. [0033] An exenpl ary enbodi nent of the record schedule contro
system 100 i ncludes, at the nmedia transmt facility 104, a progranmm ng

st r eam r ecethy ecg ysttidntait2hd cad timans perdelaglthproglamgerise@bt HnAsystiedly, Y126, and
an unschedul ed program fl ag generator 128. The progranm ng Streamreceive
syst em 124 hregrappt §\igres Bi i repprded miheh i peqogiee paglably ithe franspery chsnngd 18¢r ans,

typically i ' fashion, .f th lurality of |

o ovi ders 102 THEEr BB S Hg Bevaint Pederb el dsedn 12 R lopES HR w ¢ hi n
the media te[nﬁ@ig%&, th Gy deia)érin\%qg’e erfiSof'thd gﬁgﬁat&%yasﬁﬂ@ ritng Qlent¥hyf 1 ONS  Of
the programm ng stream’recéive system 1l may be external to the di a

transmt fagdd héylichhg c20HFC RF @Preuiath Aigit hhd £ Ay ACAUME iy Sh&Beydditdiray be
di stributed over very |arge geographic regions, and/or may use a variety of
comuni cat i @rgimkdickeduled r mogimeentdh éimpr dde aypsrting 00841 nikhehqye ogreaommmege st r eam
receive system 124 prepares. the received plurality of prograns in a format

that is sui{agheduledpvesignapmiiodart # Ogleteraing thegpesr of b aptiBre YereHdks on

system 126. [The,transport.channel, generatian stem 126. bungdl es t he
e ved o RO e R RS BER B A e YR F R L uRE PPN E Rl e s por

channel s 10&ent theSQIIBFAAD QU HIRNERnt WAL nBF QOFRIMIEN S riiduB AT SCRL Y& oRY St €M
124 and the transportchannel generation system 126 are integrated into a

| ar ger syst®heduleadontreingges 100 ogicaaTihiogmatiod AdbdatiAe Wh deongsnog tAdprogtagh as a
movi e, television program newscast or the like, typically includes various
conponent s adadimeapwl aseordinelyerdivsy thaygrtuplgbeoxéend thnototshstantiahisparcidechignnel 106

such that the prqgram copgponent.s can assenmhl ed by the nedja device 108
for pr esent‘g‘f F%quafamsio FPOYE&%WEEF%%t eﬁétlﬁrsBﬁ?‘é%e&%‘WHﬂé%‘iegorfiﬁﬁI ude a

for later viewing.

[0033] An exemplary embodiment of the record schedule control system 100
includes, at the media transmit facility 104, a programming stream receive system 124, a
transport channel generation system 126, and an unscheduled program flag generator 128.
The programming stream receive system 124 is any suitable system that receives a
plurality of programs, typically in a streaming fashion, from the plurality of local program
providers 102. The programming stream receive system 124 may reside within the media
transmit facility 104, as illustrated in FIGURE 1, or portions of the programming stream
receive system 124 may be external to the media transmit facility 104. Some
programming stream receive systems 124 may be distributed over very large geographic
regions, and/or may use a variety of communication media to receive the programs.

[0034] The programming stream receive system 124 prepares the received
plurality of programs in a format that is suitable for communication to the transport
channel generation system 126. The transport channel generation system 126 bundles the
received programs on a selective basis and generates one or more transport channels 106.

In some embodiments, the programming stream receive system 124 and the transport
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video portion (a series of inmages that are serially presented to appear to
a viewer as a video), an audio portion (where sounds are provided which
comuni cawe 2auwdi2es3pnf or mat i on sequenced with the presentret/vsedenlsieand/ or a
cl osed caption stream (where text is provided that corresponds to the audio
portion). Sone systens may include a nmeta data portion which provides

suppl enental information associated with the program Oten, the program
conponents are digitized, and then packetized into packet streans, to
facilitate duhdcl pleexhtign aygdnur i drg ofegprtalglimosa ilope tysent rtensmeandeec hannel
106. The packet streans may include the neta data, or may include

addi ti onal Hogpmewntal information pertaining to the program [0036] The

hedul ed flag. t 28, in . nse to th f
unschedul ed progl - gerUPaPem i RS EHRBEY Ed B g Aier g fURR e Hhe UpF

provi des infar %ﬁd{a?ﬂéﬁéﬁﬁfes %QﬁnﬁJs ec%nltpgl?en'fgeﬁilicltaarg Bh&freth? n‘lﬁ_gﬂipq’&jeélj $ikto gfé‘ééor di ng

start and/or e S such that a program of I nterest I'S recor when

it becones w@angpdrediagndl M0d fiRh e @icRekrhh 20SPOIchts CBRABA &lserhBBd by BR3IdddiaThe UPF
is added to, inserted within, or otherw se communi cated with, the transport

channel 106devithd OJRFE preynthteonste panata) kxaophaned tteatregramrompenensandpder &
channel 106, or may be communi cated as part of a current programthat is in
t he transpoYifeochpatitiefs sees ofFpages e serghly nEsBad e rRPeENBSdSCVHe®SUPE i nt o

t he cl osed cgéao i oni ng. stream
¥

f. a programthat..is interrupted by the
unschedul ed progrant A L8R4 fA§ "“y,so‘b“r%S atitii tP ] 1Y sRmieas adid

enbedded i NpfRGatdndRQuAROLI W RN the (A& ALHL R POLTd B c1ERE L tioh @@ea’fﬁ?f%e@@t a
portions of a program|[0038] It is appreciated that an unschedul ed program

may i nt err uptt igpouidedtiat @regroa fortyviudechdityond. Sinfegly&ethomay inetudg b awstpr ovi der
102, a plurality of selected program providers 102, or all of the program
provi ders 1&® pptior herich agvissedupderaint!l iaforupgohedulidd! exthetisimperen. a
curr ent progan LS, Seth 1S S a1 Msehedul o program 000l e, UeE s
facilitate multiplexing a plurality of programs into the transport channel 106. The packet
streams may include the meta data, or may include additional supplemental information
pertaining to the program.
[0036] The unscheduled program flag generator 128, in response to the presence
of an unscheduled program, generates an unscheduled program flag (UPF). The UPF
provides information that enables the media device 108 to adjust recording start and/or
end times such that a program of interest Pi is recorded when it becomes available in the
received transport channel 106.
[0037] The UPF is added to, inserted within, or otherwise communicated with,
the transport channel 106. The UPF may be separately communicated in the transport
channel 106, or may be communicated as part of a current program that is in the transport
channel 106. For example, one embodiment embeds the UPF into the closed captioning
stream of a program that is interrupted by the unscheduled program. Alternatively, or

additionally, the UPF can be embedded in the video portion, the audio portion, and/or the

meta data portions of a program.
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t he unschedul ed program begins. In an exenplary enbodi nent, the periods
between the serially comrunicated UPF is predefined, but is preferably

rel ati velwo=hovi20438s | ong as the unschedul ed program i sPCmiUS2e1002816¢ t he
current program the UPF includes sufficient information to enable the

medi a device 108 to adjust the recording start and/or end tinme such that a
program of interest P is recorded when it becones available in the received
transport channel 106. For exanple, one enbodi ment of the UPF includes the
start tinme of tHe038hsdhedpbediapdabstam wancheduled prugratiu @y iistrrupifaocurent on f or
t he unschedul ed program Wen the unschedul ed program has finished, the UPF
may i ncl udePregiamgreinideddyd sdigde lopahprogsm PWéldehLQEhéﬁlﬁraé@’ rselgetadprogranmy

e U SR TS Sy D RS BRSSP BB A o
enbodi ment s, LG UPSGAR lo?gCﬁ{‘é?lgé%g}aH Li Qe%%g% A Aschedfied g@gﬁﬁ? remotely

fromthe nedia transmt Pamllty e IS assocl at wth, or

conbi ned into, the39gt MaawPefis pdridgicallindorgmassediiatiedrawipoh chii@ecivaned t hat
i s broadcasting the unschedul ed program |f the unschedul ed programis

br oadcast bthe mchéduled drograh bpgioglapmiexgnparpg eimtbedigedQ the rehedsURFvées the
associ ated wiith, or conbined into, each of the streans of programmn

associ at ed SN soemeHeilel PR iovrdrdach put ouefeishbt icltivay shast 41 Isn®at gm’n’ ng

providers 102. Thu the insertion.of the UPE into,a gr.amm ng. streami s
Pocal 1y contr sr By st Bt B ns HFmal b LA Rl

Addi ti onal | yeRatiddl th @had i @hddia dRe LﬂBEt&@%hé?ﬁlei B&RIhE GaRland/PerRiOMhLCE Of
t he unschedul ed program or nay be inserted at another suitable point al ong

t he conmuni wali thana pafghant of inkeestrBdis acdord@d Swtich iff tRCorhést availdble in[tBO&Lived
Alternatively, or additionally, the UPF is communicated in the transport
channel 106traaspat depeal 0@ For exammlofong ambedimentord thehVBH incthdag thejstagt tinhge

ticul | st hat b ti th hedul ed T , If

par cular Shamnelstlak ors, broadeastong Lhi, unched! 24 program, fhue. 1

the identifLeatlogy 1$thterﬁﬁs&%@&u?&d:ﬁggg@%%pﬁhi%eﬁatﬂe %%F!n%@' HARE hDschigadPF- 11
Suc a e (0] | S

many channel s”are affected, i ment  prov
end times of the unscheduled program, or may include the start time and total duration of

the unscheduled program, or may include the total duration of the unscheduled program.

[0040] In some embodiments, the unscheduled program flag generator 128
resides remotely from the media transmit facility 104. The UPF is associated with, or
combined into, the stream of programming associated with the channel that is
broadcasting the unscheduled program. If the unscheduled program is broadcast by
multiple local programming providers 102, the UPF is associated with, or combined into,
each of the streams of programming associated with the channel provided by those
particular local programming providers 102. Thus, the insertion of the UPF into a
programming stream is locally controlled at the local programming provider’s facilities.
Additionally, or alternatively, the UPF can be inserted at the source of the unscheduled
program, or may be inserted at another suitable point along the communication path to the
media transmit facility 104.

[0041] Alternatively, or additionally, the UPF is communicated in the transport

channel 106 as a separate stream of information which identifies the particular channels
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t he advantage of being able to identify many channels, or all channels, as
being affected by the UPF, in contrast to many UPFs whi ch nust be
i ndi vi duaWbyoioesved i nto the individual prograns. [0022j/Usb@opesasence of
t he unschedul ed program may be detected, determ ned, or known in a variety
of manners. In an exenplary enbodi nent, the unschedul ed programfl ag
generator 128 nonitors prograns being provided by the |ocal programm ng
provi ders 102. Since the progranm ng schedule is predefined, deviations in
t he provi detlatprrogroadeuksting the amchbdilgicregaime Thyy dpthammichgluladdiregrb@sonishe
broadcast of an unschedul ed grogram Such an enbodi nent nonitors neta data
3]

provi ded f oiffests pdppifadagmber pmshyeknthe pdgntiffgssonet Be gffedethelpnidhc| ude a
suitable identifier, such rogramtitle.or the |ike, which identifies
The cur rentcndeaiisa 5B LER HrBhaShaHS slrcredhe ot s BobHEDr A ng
schedul e i nf,ot fal 16L& B h '?1'1'@94%11% mgQ t the
medi a transtt&(?agg{?ftq@eynl%% ?S/\i?i gﬁglif);s g@%é%s{legﬁ?eo l%y t nee éngtgﬁegu@e‘gr ogram
fl ag gener abyothe 128, iTQon@XMP n@uny tIEFsPRBIgE R BE irkEadul endvayd beo tie
information that is periodically conmunicated to the nedia device 108 so

t hat an el eodivolnilerggrogy.am gui de (EPG) or the |ike can be generated and
displayed to a viewer. Thus the title of the currently avail abl e program

can be conpar ed P42 hd'he pigsencerf thsamschpdided RgemgnPaba datectadngetermineds pecome

different, Lhe Rrogram.record sehedule, syslemJ00dahest sut 6. gesig ence of
t he unschedll & pr ogram ‘[yo 4H]ja K&y 't Bh }ﬁf, ralternatively, "an operator

interface éﬁf@g@ﬂh ﬂa@%m:léri‘t@r 1 rh&ﬁit%&rq%%ﬁ’mi Blifk pilidEPHPINg dodaPprobid®ming

unschedul ed programfl ag generat or An operator who is nonitoring

pr ogr ami ngprowiyersraOR) dlidcy thenprbgrainaitdweh@lotcie predofineg edeiagibnsnig thdygosiesd es of
unschedul ed program flags (UPFs). The unschedul ed program flag (UPF) can

t hen be i nswpgreaming fsora thechedbled prograninping ofdicatee therbaedpast of anhmpahedulad6. Upon

concl usi on aithe Wnscheduled program, L QRSHALAk T, LISt Teksate the
programming. The meta data may include a suitable identifier, such as a program title or
the like, which identifies the current received program.

[0043] In such an embodiment, the programming schedule information may be
stored in a suitable media (not shown) at the media transmit facility 104 which is
accessible by the unscheduled program flag generator 128. For example, the
programming schedule may be the information that is periodically communicated to the
media device 108 so that an electronic program guide (EPG) or the like can be generated
and displayed to a viewer. Thus the title of the currently available program can be
compared to the title of the scheduled program. If the titles become different, the program
record schedule system 100 detects the occurrence of the unscheduled program.

[0044] Additionally, or alternatively, an operator interface 130 or the like is
integrated into, or coupled to, the unscheduled program flag generator 128. An operator
who is monitoring programming may manually initiate the process of generating the
series of unscheduled program flags (UPFs). The unscheduled program flag (UPF) can

then be inserted into a suitable portion of the transport channel 106. Upon conclusion of
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[ 0045] Additionally, or alternatively, a |local unschedul ed program

i ndicator 132 or the like my be available at the LPPs 102. The | ocal
unschedul w0 2proogosm i ndi cat or 132 may conmuni cat e i nf or maTius0W0281he
unschedul ed program flag generator 128 to initiate generation of the UPF.
In sonme enbodi nents, the unschedul ed programindicator 132 may itself
generate UPFs and place theminto the programstreamthat is comruni cated
to the programm ng streamreceive system 124. Thus, the individual LPPs 102
may noni t ortht heschednnl poggmanit ograt@anaayreieuahdiyate theaertdoofathe ambdhygddaher at e
information that indicates the broadcasting of the unschedul ed program by
their stati®Agapon concl usion of the unschedul ed program the LPPs 102 may

Lﬁ&? X Q?LSELE ol 00l e AR Qiéigfﬁﬁ'vﬁggﬁ&g% Rt e PRl BYREYE1 En To0 1 1
i ted to,areate P PharTRaR Mede ron it PE Fat el PRbUATmaBHY Comi rol

system 100 rgaymbe cofiplEsROiEemidfioRttbeic iRdicdude \prépesn fRYGRnastor D2y tdrot
limted to, stereos, radios, televisions (TVs), digital video disc (DVD)
pl ayers, diigitiaglgevératam ofelcodBierls s¢y/Redhqdimentp elresioneticddodpuiensindiegsi) .
[0047] The naon-limting exenplary nedia device 108 conprises a %reogram

content st r Bammeit byetageemtn UL ppvk @lags rthay sintomtisp progipnpestisey) s

brogram buf et 08, 30 SRILO0RL: I GLLAL KL ISR epar SEL (DYR). 210, o,

presentation device in re nd an opti onal

remote recofdi pgy ReHitdMhdit 8hvhaG8erddifhing! NG MRARENy 29 b RIREAIRLS.HRAMd | ONS
for storing the record scheduling | ogic 218, the current schédul e

i nf or mat i oninf2@aticandlatdpditacaht Proatidastimdedfaye sabeduled proyran batthamnstaidd. O her
medi a devices may include sonme, or may omt sone, of the above-descri bed
medi a pr ocedpinmynelvsipoeletht snsciRgpicd erograme dha i isal02 cepplesnandisatethe caéstr i bed
herein may be incl upgd in alternative enbodi ments.[0048] The functionality
of the medi B yEGh@ulc{p®eaere a set top box, is now

[0046] FIGURE 2 is a block diagram of an embodiment of the record schedule
control system 100 in the media device 108. Examples of the media device 108 include,
but are not limited to, a set top box (STB). Embodiments of the record schedule control
system 100 may be implemented in other media devices, such as, but not limited to,
stereos, radios, televisions (TVs), digital video disc (DVD) players, digital video
recorders (DVRSs), or personal computers (PCs).

[0047] The non-limiting exemplary media device 108 comprises a program
content stream interface 202, a processor system 204, a memory 206, a program buffer
208, an optional digital video recorder (DVR) 210, a presentation device interface 212, a
remote interface 214, and an optional remote recording medium interface 216. The
memory 206 comprises portions for storing the record scheduling logic 218, the current
schedule information 220, and optionally, the delay schedule information 222. Other
media devices may include some, or may omit some, of the above-described media
processing components. Further, additional components not described hercin may be

included in alternative embodiments.
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broadly described. One or nore transport channels 224 are received by the
program content streaminterface 202. One or nore tuners 202a in the

pr ogr am cwoterwize4veam i nterface 202 sel ectively tune t @Cos2ab/028166
transport channels 224 in accordance with instructions received fromthe
processor system 204. The transport channel 224 typically conprises a
plurality of prograns nultiplexed together. The processor system 204, based
upon a request for a programof interest P specified by the viewer, parses
out program cont[@i8] aghodumtiedhlity dhthe heedir dgyicamO08f hérataeesp Wx, isThvev pr ogr am
of interest Pis then assenbled into a streamof video and/or audio

i nf or mat i onPragdle Hewapedoé)r@a%mﬁentmsm%clwmﬁ 3R+ BT fespivad By dgc Arogat t he

t t th t at 120,
2t e pr SSBRULE TR HEPEE N BT dbTs 1erat LA DBy S Ra ¥ onal |y
h d
Lo par sed qulgr agr ARAAN R (TR BE (RAYAI DALV 2100p ot e

presentati on. Sone ‘e Inments are communi cative dto a

renote rec olhsihjagoﬂmédewéu 26 thY ipPockR6r SySOMIDAT BIGOFAkhgt dresticl 24 Rpradyace 216.
Thus, a programof interest P nay be conmunicated to and recorded by the

remot e r ecovdipnigesmegirality 22 frogf@B50] tiplexddaugsthef.(idie psdvossn) systay e lmsed a
programof interest P for recording. That is, based upon the viewer's
i nstruct i on¥on AHEAE0R @ PERETER Oﬁeléere%ﬁl pnseficd B thoyicverr peRs q%aliogram

conponents an and/o t.he ecordl ng
recl um 226, SMnCE SIS Sn R Bl BERTH R B RS RobEEShpl e,

but not i nct&chidOintol NErdIRAIFAi 6 %h&Sr AR FRAmBELRREA %Z%‘é shRdlifeghy e
commands froma viewer via an optional renote control 8. The renote

control 228rbpramusigtr Q0@ sach fiar the q@orial doetest &d0be dteemed @weto, thBymaitd uat i ng
one or nore of the controllers 230, causes the renmpte control 228 to
gener at e anefesepighenidevignd2(, udt itempreseitagion device| inrfacsi gival Algamtively, phe
remote int eardfdlaﬁ%galglzlhet Igjars% nosl‘[ grlogra egoar'lt[én? rr]nagfbetsggednllral‘%l the %%yli %?O %oorSlélter
presentation.
[0049] Some embodiments are communicatively coupled to a remote recording
medium 226, via the remote recording medium interface 216. Thus, a program of interest
Pi may be communicated to and recorded by the remote recording medium 226.
[0050] A viewer (not shown) may select a program of interest Pi for recording.
That is, based upon the viewer’s instructions, the media device 108 can then control
various media components and/or devices, such as the DVR 210 and/or the remote
recording medium 226, in accordance with the determined viewer commands. For
example, but not limited to, the media device 108 may be configured to receive
commands from a viewer via an optional remote control 228. The remote control 228
includes one or more controllers 230. The viewer, by actuating one or more of the
controllers 230, causes the remote control 228 to generate and transmit instructions, via a
wireless signal 232, to the remote interface 214 to control operation of the media device
108.

[0051] For example, the viewer may wish to view the current schedule of

programs that are available for viewing, either currently or in the future. The viewer may
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[ 0051] For exanple, the viewer may wish to view the current schedul e of
progranms that are available for viewing, either currently or in the future.
The vi ewewoOrraygenspat e an i nstruction, via the renote c@®ormskoAAR166
requesting presentation of a program schedul e and program i nformati on shown
by way of a displayed electronic programguide (EPG. Fromtine to tine,

i nformati on popul ating the current schedule information 220 portion of the
menory 206 is comruni cated to the nmedia device 108, via the transport
channel 224gentraxtian issnattiiey vauhd @bloe cordol228natqucstisg preedtatiot of 4 h@gour r ent
schedul e information 220 portion of the nmenory 206. The information nmay

i ncl ude, butch¢dlerpad progadne mdormationsshown by (aE @f p dislayedplgcyanis peeranagiddor end

time, h | d. i pti i nf ti : :
descr i pt | va P RR o HROTGh orl)e R ER GbTe1ne Bf Siser P eutai o Rafias 23t
per or Mer S Qfuel e aiRheas s CHRANRRu AV SHIEREL ARSGEIRL AR nalure

of the program Any suit e I nformation may I'n the progranis

descri pti vechaffedrarat irovia ddpbr KEEBIePineOh @A isNSbred Ghtb Offe fouaBntt ftBedilewer
requesting presentation of an EPG the information in the current schedul e
i nf or mat i oninRPPaticw 228t pareeredf tht onanedry €6¢. ‘Bindinfdreati@r ese mobddlicobuttineodi spl ay
118 as an EPG [0052] Wen an unschedul ed programinterrupts a currently

avai | abl e phiBiidainy aaprhebreq RresHEROP a¥dh aRY O Rith fiEe. 2oprogiamy ghaapsledndby t he
nedi a device 108. The recor chedul i,ng .l ogi.c. 21 bei ng execut e t he
cﬁ:g%rgo?ﬁvg Blzormaggdnn Tglg %Irﬁ%rany S Id%s%%%tldf%l 1nf8{n,1'§fcopl é%ak/ Slgcthﬁ ca t%e & tﬁé’

processor sy in ary ime € ‘curren

SChedU|ei'Bﬁﬁﬁﬁﬂhﬁﬂmﬂ@bm@ﬁ%wﬁﬂﬁ%@@ﬁ?d&@o@&%M&%?%&ﬂiQﬁmﬁ&&k%&ﬁ%ﬁ%tﬁyrrent|y
underway, or Scheduled at a future tinme. [0053] In the event that a

recordi ng ofatae efirthe prdgyanavany abikadlepndgmatiorinay heetmekitledid sheupdgrandy, t he
recording is interrupted by the occurrence of an unschedul ed program The
record schedpstrvtigornioghations Upan 1@ per ait esstruggioadfromt the edorai ieguastieg t

and/or end tinmes .such that the programof _interest. P js.r.ecorde 1en it
ooy REREy A ehati Bt BT AR i gbt G e ik FRangy a2 A

[ngiordi NG SERROY, PordhkdtS LITERL S &lefic B heldlpRE G0 fANCGEH M th the received

[0052] When an unscheduled program interrupts a currently available program,
an UPF in the transport channel 224 is received by the media device 108. The record
scheduling logic 218, being executed by the processor system 204 in an exemplary
embodiment, checks the current schedule information for the presence of any recording
activities currently underway, or scheduled at a future time.

[0053] In the event that a recording of a currently available program of interest
Pi is underway, the recording is interrupted by the occurrence of an unscheduled program.
The record schedule control system 100 operates to adjust recording start and/or end
times such that the program of interest Pi is recorded when it becomes available in the
received transport channel 224. The program recording schedule adjustments are made in
accordance with the received UPF.

[0054] A variety of exemplary, non-limiting program recording scenarios are
proved to illustrate exemplary operation of embodiments of the record schedule control
system 100. FIGURE 3 is a conceptual diagram of an uninterrupted streaming program of

interest 302 showing a scheduled record start time 304 and a scheduled record end time
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[0054] A variety of exenplary, non-limting programrecording scenarios are
proved to illustrate exenplary operation of enbodi nents of the record
schedul e wonnroi20syst em 100. FIGURE 3 is a conceptual dipagnsnoiof2ene

uni nterrupted stream ng program of interest 302 showi ng a schedul ed record
start tinme 304 and a schedul ed record end tine306 defined by the record
schedul e control system 100. Here, it is assuned that there is no
occurrence, or prior occurrence, of an unschedul ed programthat woul d

ot herw se iJivetefingt byathd /redordedheduld bmntrpl 9geam00f Hemet @ iestud@ltha @55 The
schedul ed record start tine 304 corresponds to the tine that the program of
i nterest 30® pesuprercs; Yeprigiyoccuirenice, efya passheduled griperem dhatptoudd @thgrveiee 108,

The schedul ed recor dtime 306 corre nds to the tine that the program
of inter estm’ffg’éptiagdgﬁﬁe@@'g]’;‘%lﬂr%‘iﬁln’e‘?{dmr‘?ﬁﬁgg recording is initiated at the
schedul ed recor (C)lm’fsts@r trht i dﬁl@ﬁ rpc)ér(f 's'ttgﬁgtgnet B4 P&r%gﬁf& QQHﬂee%e St GAM

interface 202 t ecei ve the channe I's providing the program of

i nterest 30gtogrambftilteRstCNTTRIcEiaéd Bg dr ReaRIIYE BidmO thel ddEs 88licc3@B. The t he DVR
210 and/or the renote recordi ng nmedium 226 for recording. The recordi ng of

t he progr amcbéduiedtreroestnd3tie Hvnolragesdsad thchensthhgbupedramedfontdregri@2tis ne 306.
[0056] FIGURE 4 is a conceptual diagramof the stream ng %zogram of

i nterest 30%hedyled tp snd-nkhwp.rigerrdiae by miirtedrid diretrhisdipdareens aBit4ome 3Mebye,
recording of the streamn rogram.of. i rest .302 start t. t he.schedul ed
record star e i TabERMORRE TR ek 07 | R e B S Do RbPES Mg ns
and i nterrUupt $rdefifn 8f MRAN 56, RROH-ATb AfnuhRhELERE pro@dm JiRcHRssPRedyhed
program 402 continues for a duration 406, an§ ends a tinme 408 (wherein the
dur ati on 4006VR21dehioecthchymblbacsidifig mcdinm 2004foardotdig. Ehdrdcomdimgdd8hof t he

unschedul ed program 402). After conclusion of the unschedul ed program 402,
t he streani mggipmediveresdf03 epneludestat o acheduledracerd e ime380. t he st reani ng

program of inter &@%ﬂ S%BE%been del a%lfeéj b%_ﬂt P occurrence of ﬁ.he
unschedul ed pr od atn 402 oY R FRMCRE IR 5 g’@yngﬁr’Plé%BFoéragb &t syst em
100 ad ust §d3§h£rié &'te?%h!e% fg‘éﬁ %9%&}%&@1&3&8@%11%9 Y-T&érg":rec%gc?négil Reathind 0 an
updated record end ti o) at recording o he stream ng progdgram of
I nterest 30gogram of interest 302 starts at the scheduled record start time 304. At a time 404, the

unscheduled program 402 begins and interrupts the streaming program of interest 302.

The unscheduled program 402 continues for a duration 406, and ends a time 408 (wherein

the duration 406 is defined by the start time 404 and the end time 408 of the unscheduled

program 402). After conclusion of the unscheduled program 402, the streaming program

of interest 302 restarts. That is, the streaming program of interest 302 has been delayed by

the occurrence of the unscheduled program 402. Embodiments of the program record

schedule system 100 adjust the originally scheduled record end time 306 (FIGURE 3) to

an updated record end time 410 so that recording of the streaming program of interest 302

restarts.

[0057] Thus, the streaming program of interest 302 is defined by a program of
interest first portion 302A and a program of interest second portion 302B. The program of

interest first portion 302A is defined by the scheduled record start time 304 of the

streaming program of interest 302 and the start time 404 of the unscheduled program 402.
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restarts. [0057] Thus, the stream ng programof interest 302 is defined by
a programof interest first portion 302A and a program of interest second
porti on 380Bo1072es3pr ogr am of interest first portion 302R&Crasd@biozsads by t he
schedul ed record start tine 304 of the stream ng program of interest 302
and the start time 404 of the unschedul ed program 402. The program of

i nterest second portion 302B is defined by the end tinme 408 of the
unschedul ed program 402 and the updated record end tine 410. [0058] In sone
Si t uat i ons, Thehgrogmamc bt thedresd s@:romylparrioﬂ(B’ZBBsis alefiomit by diat ¢aintimé 408 @f sha ean ng
programof interest 302 that is being recorded. For exanple, the stream ng
program of Wxehsewsd progrmyifl abéﬂ@u@%?qlie?@dé%me“lq the sporting event does

not concl ude at or.i gi nal. schedul d 306,

o oo e b B0 ap Aty S 1S il’lvfg Bl b ol b T eo R mRaiar e
nner of t 0

oonti nuo %ﬁ@@rﬁfn%@?ﬁéq*é%?zﬂﬁ&{h o Bbce $PFIP It LR RURL sFth

i nterest 30&0@fa‘maﬁr iME86 1360 tlag the Arspaftiafe 2 Ifﬂf@@p@hﬁlg that deanbt @hcliire
unschedul ed program 402 begins at a tinme that corresponds to the schedul ed

record end dtitheod3glly schalmtedi meprd ond itimge¥ousichtaerduupg eok of MO&EGveTtinge
duration of the unschedul ed 4oro gram 402 corresponds to the duration of
overtine pe?ei”@éﬁst 6tfm¥5ﬁée Bl3ws r?‘@te@&’é‘ﬁﬁ wiggg &f the wpeiHeg evont fesardiistfithdrg event

I S det er m ned pﬁru{l(i tll’l e CFG?IHII’IFI n@gee)(ﬁg #))la%/ Rgﬁlg Sgoarl’l'tll}ln ro%ya?nnt

cor r esponds™PY “tgr%e u 'Ogr am of

interest 302 1n%%é§3ozeﬁbﬁphﬁ§€ﬁﬁdﬁle8fpréé?ﬁnMOQQ(%B?efne@@rs@arﬁ&ﬂ”'ﬁ@%nﬁ‘ch%&ﬁ&?m 100
determ ne the updated record end tinme 410 based upon the actual tinme of

concl usi on @bgramel0s thegasrhng tipicagitagorodpondit ©F @S kchd®ded adedrdt dndnirendes)t he
recording (at the updated record end tine 410). Thus, the entire stream ng
program of leearéing sent®ocs ingteraptsdded. [ 0060] | n sone enbodi nents, the

onschedul ed b o0k 402 | Bl ok S5 el MeuSrbl, LSt e 1 ke

duration of overtime periods of the sporting event. Once a winner of the sporting event is
determined, the sporting event ends. The end of the sporting event corresponds to the
updated record end time 410 of the streaming program of interest 302. Thus,
embodiments of the program record schedule system 100 determine the updated record
end time 410 based upon the actual time of conclusion of the streaming program of
interest 302, and then ends the recording (at the updated record end time 410). Thus, the
entire streaming program of interest 302 is recorded.

[0060] In some embodiments, the unscheduled program 402 is also recorded.
Thus, a time marker or the like may be optionally inserted into the recording to identify
the occurrence of the unscheduled program 402, which began at the time 404. Upon
conclusion of the unscheduled program 402, at time 408, another marker can be
optionally inserted into the recording. When a viewer is replaying the recorded streaming
program of interest 302, and the unscheduled program 402 is reached, the start time 404
(identified by the start marker) and end time 408 (identified by the end marker) of the
unscheduled program 402 can be used to provide viewing alternatives to the viewer. For

example, the viewer may elect to jump ahead in the programming viewing to the time 408

-17-



the occurrence of the unschedul ed program 402, which began at the tinme 404.
Upon concl usi on of the unschedul ed program 402, at tinme 408, another marker
can be opvpanal12943vnserted into the recordi ng. When a viPEmAIS2019/0283pé ayi ng
the recorded stream ng programof interest 302, and the unschedul ed program
402 is reached, the start tine 404 (identified by the start marker) and end
time 408 (identified by the end narker) of the unschedul ed program 402 can
be used to provide viewing alternatives to the viewer. For exanple, the

vi ewer nmay @iregiondiog jtonie adrehdion moftthe upschgiudminprogrami 408, Rgd tcontinhe thdinme
408correspondi ng to the conclusion of the unschedul ed program 402, and

conti nue thepwingj @nfhggreegrdech streasping daeRran r €faHitqsegst pgroég@g?ﬁ?ttyf skipiieg dbg 302

(t her eby Skhﬁ@%ﬁ%?%he ungﬁgaguled program 402). [0061] In other

enbodi nent s" PIORE™; r is presented with the playing of their

recorded str eamigkipr 99080 HnkALCALLAR yibaar FRLLAN TRYNORLRRESENt ed to

the viewer indicati one or nore unschedul ed prograns 402 occurred

during the the€ edcdidad strddddiny bRWRIim bBtORE BoNahioym&Rhasdy bOpskinpdaveake t he
unschedul ed program 402. In other situations, the viewer may el ect to skip
forward to wieew inbdeatmecthrdede wnsedre dubadhddyded grogmnk0202 Ofarreé xdmnpg ehe t he
unschedul ed program 402 may be_ a newscast pertaining to a significant event
of i nt er este¢didinethe Wavshaty prtiqnathesedest akippves Bowinghodued orzran #0% She
enbodi nent s thﬁug not .be_recor

e

dul ed 02 d. Ra , th
Fecor i ng. ot nE ARSI Vet P RhTE: R B3 RN T TR oot ar

Sstreéa pro nrestarts

upon concl ystaamQoo! [#8r LRSHRE el BIkREAL AOLARAU02FIARE: RowsBasBp GRIGEPT Ul

di agram of the stream ng programof interest 302 that is interrupted by the

unschedul edoprstgifeamt40eht ofteegst thectds dicwer i0intdréeedsih KRaAglg pr ogr am of

interest 302 starts at the scheduled record start tinme 304. The unschedul ed

program 402 begil®@2hndn isemer paprrdemertie the runaghcdglcprrsegraim 412 inny en@ske 302.
process. halts at a record halt t

Th [ [ 2. Th
inschedul od RS S0 BeCOHETAEES T o 4P G UisTh AL FlbrEride:
Recor ding reSEAT 8, ontuliG 8 the GRERGE1ch iR 402 PRI 59! ¥ ol

concl usi on
diagram of the streaming program of interest 302 that is interrupted by the unscheduled

program 402. Here, recording of the streaming program of interest 302 starts at the
scheduled record start time 304. The unscheduled program 402 begins and interrupts the
streaming program of interest 302. The program recording process halts at a record halt
time 502. The unscheduled program 402 continues for a duration 406, and then ends.
Recording restarts at a record restart time 504. Accordingly, after conclusion of the
unscheduled program 402, the recording of the streaming program of interest 302 restarts
and continues up through the updated record end time 410.

[0063] In other situations, the unscheduled program 402 begins and ends prior
to the originally scheduled record times of the streaming program of interest 302.
FIGURE 6 is a conceptual diagram of the streaming program of interest 302 delayed by a
previous unscheduled program 402 and showing an updated record start time 602 and an
updated record end time 604 defined by the record schedule control system 100.

[0064] Here, all subsequent programming that is scheduled after the

unscheduled program 402 is delayed by at least the duration 406 of the unscheduled
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unschedul ed program 402, the recording of the stream ng program of interest
302 restarts and continues up through the updated record end tinme 410.

[ 0063] | rwotzhavi2ei3vuati ons, the unschedul ed program 402Pbggisnsioasgicends
prior to the originally scheduled record tinmes of the stream ng program of
interest 302. FIGURE 6 is a conceptual diagram of the stream ng program of

i nterest 302 del ayed by a previous unschedul ed program 402 and show ng an
updated record start tine 602 and an updated record end tine 604 defined by
t he record gogrenduloe. Eanixaaplesysingiortd@Golifi@@6hpy g e, spadch (ithmedpaduitd
programm ng that is scheduled after the unschedul ed program 402 is del ayed
by at | eastprogiamddPai ithsth Biysup prEragE RS etfilse dibe ogtuaty 4 dEcomselyexdhpl e, an
i nportant politician ma ive a,  speech (the. unschedul ed.pr,ogram 4 t hat
v et upt s BPOPSRg et & BSEE R TRl cRr dfndr iy i otient

pr ogranm ng, 4 ion of the politician's speech (the
unschedul e%ﬂg@gé@%@@%ﬁ{‘@gﬁ%&% §).' [ 0065] For exanple, the politician's
speech may run fiee6s i fFfoee@nipld) teg®litidiin’s Ylecéh hat fih fbi fiftecn AiP@ES. Il Ar
stream ng programof interest 302 is originally scheduled to being at 8:00
p. m (origilagl tiseleephuli@dir secorg siogram d¢fiinere3BIP iaomizietly selicdflcd® iprimg
(original scheduled end tinme 306), the stream ng programof interest 302 by
fifteen mi rtiS&9.P-mhitrigingl sesdulgd aecord stpid tigs) 04 @55@ ahY:0P pemprigiieki an' s
speech, the progr.am,of i rest 302 would be.res I to start..af 8:15
o Cupdac PRI e b RS redg B Wibhsta R PR E 5Ny FRladtnBl Bl ond
time 604). ; 'g@ﬁx - 00

begi n recorlg’rt?l%mgt?rq?ﬁ% up afdgégdrt;e%%?%bg?%ﬁq E@%ﬁg{%@ﬁ{&gﬁﬁg&%&%ﬁ}@?ﬂand end
recordi ng awoilibe teschatided toasent A 3a5e. hi (Mpdafddedoad st fimeBOM andshdhx &:1rat t he
entire stream ng programof interest 302 is recorded. [0066] FIGURE 7
concept ual | @pdat¢dytecerdt sl Bamp o) drhust erakofi O pbthei pedraby regardespbediilirent  of

S TR T E RN R AN

recording at the updated record end time 604 (at 9:15 p.m.) such that the entire streaming

program of interest 302 is recorded.

[0066] FIGURE 7 conceptually illustrates a program stream 702 received by an
embodiment of the program record schedule system 100. The program stream 702
includes a video stream 704, a corresponding audio stream 706, a corresponding meta
data stream 708, and a corresponding closed captioning stream 710. The video stream 704
is comprised of a plurality of serially sequenced video frames 712, each having a
particular image of a program. The video frames 712 are serially presented so as to create
a moving picture. The audio stream 706 may include spoken words, music, and
background sounds. The audio stream 706 is sequenced with the video frames 712 such
that spoken words, music, and background sounds of the audio stream 706 correspond in
time with the moving picture. The meta data stream 708 contains other information of
interest.

[0067] The closed captioning stream 710 is also conceptually illustrated as part
of the program stream 702. The closed captioning stream 710 is typically a textual

presentation of the words of the audio stream 706. The textual presentation is provided
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data stream 708, and a correspondi ng cl osed captioning stream 710. The
video stream 704 is conprised of a plurality of serially sequenced video
frames 710 2e8¢in043avi ng a particul ar i mage of a programPCThS20M0828166 r ames
712 are serially presented so as to create a noving picture. The audio
stream 706 may include spoken words, nusic, and background sounds. The
audi o stream 706 i s sequenced with the video frames 712 such that spoken
wor ds, rmnusic, and background sounds of the audio stream 706 correspond in
time with tfoehemug igpaiicd tviesvers of Her vietas thednaarst wittarelafiD8y dandtambist odiker

information of interest. [0067]}l The cl osed captioning stream 710 is al so
concept ual | lgvaly, |sudt pat &dr a5 theaklee. dhe tynedspelole hased cgiinnipg Ztrearphd 10 |25 ed

The. audi o sersaroe et gl Biblen Ror8 ShEohilafom taring.

i npai red vi ewer f I I ] i,vel | ent
In(r)?sia I ev\é: S, sj?:?lhvsgisq% %%r&%{nmta e %Og.{rﬁ%\g%%lﬁ%?rg%ﬂat eerx% ggggédgép'?inoni ng

stream 710 gkemSOqUEFIGRHySE (BF 11a ageattodliddyin @Olchf SPOBLLE Qidbh&rcapoloan wor ds
of the audio stream 706. [0068] In an exenpl ary enbodi nent of the program

record schettiekarsyatdem a0, straampl106,dhd ¢orresfontliBE nkiaddas greembédded/arnhat | east
one of the video stream 104, the corres;)ondi ng audi o stream 106, the

cor r espondi §erRonding Alefed tprtigRingogreatin gl bt PrEclingdr BipvidilAgresnosse

ting a

captioning gALenm T30 AY RIRISLLRSH LILSL YRl DL SIPaRs.L o dRLER

UPF 714 in esented pro gr A P ECoT chedul e

system 100 edgfiohesuchfRGAbrdfe ShRkinet biBRcAM:RE AL RIHENHe LirFRInSO t hat
the stream ng programof interest 302 is recoréed when it becones

avai | abl e. 0§68 ]of He¢rest 30hR revosiel @divh 2 de@@heguaiakle2 begins at tinme 404 with
a first video frane 712a (and associated with audio information in the
audi o stream 7040068% s dtsiathsdinggheduledepragridar 42 ibaginhet thwe W4ckeithen Sist @den 708,

and] o sssog ot s AP SLoser CARLICT AN AL GE L feelosed

captioni ng gif GAM JAP iPhe!M&a G WL Y708 "RAY: TERLiaRl F BLANPRA KO d
information in the closed captioning stream 708). A first UPF 714a is inserted into the
closed captioning stream 710 by the exemplary embodiment of the program record
schedule system 100. The first UPF 714a (and subsequent UPFs 714) are generated and
inserted into the program stream 702 prior to reception at the media device 108
(FIGURES 1 and 2).

[0070] Upon detection of the first UPF 714a, depending upon the embodiment,
recording of the streaming program of interest 302 may be halted, recording may continue
so as to record the unscheduled program 402, or a marker or the like may be inserted into
the recording to denote the beginning of the unscheduled program 402.

[0071] The unscheduled program 402 continues for a duration 406, and ends at
time 408. During the unscheduled program 402, a periodic series of UPFs 714 are
inserted into the program stream 702. Accordingly, if a viewer tunes to the channel that
the unscheduled program 402 is being presented, the program record schedule system 100
will understand that the unscheduled program 402 is currently interrupting the streaming

program of interest 302. Thus, if the viewer wishes to record the streaming program of
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schedul e system 100. The first UPF 714a (and subsequent UPFs 714) are
generated and inserted into the programstream 702 prior to reception at

t he nedi awdeaviceoB08 (FI GURES 1 and 2). [0070] Upon det ecriuspoiofo2gihe fir st
UPF 714a, dependi ng upon the enbodi nent, recording of the stream ng program
of interest 302 may be halted, recording may continue so as to record the
unschedul ed program 402, or a marker or the like nay be inserted into the
recording to denote the beginning of the unschedul ed program 402. [0071]
The unscheduteedt FRqgr horehdZnicopdri ofithsstfeaming pdoprah iod mtet@63020nte prodsnat ti nme
408. During the unschedul ed program 402, a periodic series of UPFs 714 are
i nserted i nterrd Fhedirlpgstem Ki0rcan appronriatcheedivsd rasgiding start aad gpdii@es YHEs to t he
channel that. t he unschedul e ogram 402 is being presented, the program
record schedf eem?ffg]?t@r%‘Tﬁfé‘egﬂl&{prgﬁa@r‘@?‘and that the unschedul ed program 402

Is currently | ”gﬁ*ﬁzgptﬂuﬁlﬂ%ttﬁg ﬁ%éh%ﬂld‘%ro%?a&g%ﬁ] afe ;r{éér?erde?ﬂ%F?%al r%l; s, If

the viewer w shes record the stream ng program ofi nterest 302 r the
remai ni Nng pahipried a ity bf @aiinBG P REIHE) Bift nonliateslo, $02art tifesqar Agram
record schedul e system 100 can appropriately adjust recording start and end
tines in viwalsflulthprogrietO2upd b ngram smhedthk e pr bartbaeut@t dyr@®7 2D6 Dur i ng

t he unschedul ed program 402, the inserted UPFs 714 may conprise a variety
of informt@%ﬂ?sci?%%dﬁf%&mm“H@Frn}lp%'ﬁl@ted to, the start tine 404 of the

unschedul ed pro 402 and .a . current ti or,. the.li so . that the current
durat 1 on 406" of WEA e B Raf¥ i, 485 Gt Bk B oot The

unschedul edgREOBNBMKRZoRARSRES thd MRCIEABIWbicBrath 425k ik 469 fi@MI4612b. Upon
concl usi on of the unschedul ed program 402 at tine 408, a UPF 714b is

inserted i nin@ricténttho Pramans ttr@an 0202 iddivatentbd @atof tihasehrduled progamwegchedul ed
program 402. Upon detection of the UPF 714b, dependi ng upon the enbodi nent,

recor di ng ofpanhéeteptioe axrithey USF orthntlavbnding apes the3gmboduyenp erceasding rof e

recording may continue sqg .as to record the second portion 302b of the

G oam g PG ST el Y o5 TRgRGy 1graing i ontinie s as fo
record the second portion 302b of the streaming program of interest 302, or a marker or
the like may be inserted into the recording to denote the end of the unscheduled program
402.

[0074] After conclusion of the unscheduled program 402, embodiments of the
program record schedule system 100 continue to periodically insert UPFs 716 into the
program stream 702. For example, the UPF 716a follows the UPF 714b. The UPFs 716
indicate that the unscheduled program 402 has caused a delay in the availability of
subsequent programs. Thus, when a viewer requests that a program of interest be
recorded, the originally scheduled start and end times can be adjusted to the updated
record start time 602 and the updated record end time 604 (FIGURE 6).

[0075] At some point in time, a scheduling reconciliation occurs such that
subsequently scheduled programming is returned to its originally scheduled times. For
example, if the duration of the unscheduled program 402 is one hour, then a program
having a duration of one hour is canceled. Thus, programs that are after the canceled

program will be available at their scheduled times. Preferably, the reconciliation occurs at
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the like may be inserted into the recording to denote the end of the
unschedul ed program 402. [0074] After conclusion of the unschedul ed program
402, enbowDrerv2043p t he programrecord schedul e syst em POO/USeOM0I0R8166 t O
periodically insert UPFs 716 into the program stream 702. For exanple, the
UPF 716a follows the UPF 714b. The UPFs 716 indicate that the unschedul ed
program 402 has caused a delay in the availability of subsequent prograns.
Thus, when a viewer requests that a program of interest be recorded, the
ori gi nal | y sabeptakedevgihatimeaiacheasdvdry rixdy dathebeoragg)lsirecheha oheintepdat ed
record start tinme 602 and the updated record end tine 604 (FI GURE 6).

[0075] At siAgramas sthedwedt i me, a schedul ing reconciliation occurs such that

o, For examieo ; in BRERGF a1 UFcr Bt S SoP el o3 s one
nour, t hen GRUAGAM:HAYAT AL SHE BLAGR oPlhe SN, B 05, ARORED ek S.

progranms that are after the cance program w at their

schedul ed ttheesta Ritefesabl7ys, dnber HiecO0gd! daplidniy QFQHr Bl0ATFar Bammkeake Vi ew ng
time (such as very early in the norning), or when a |owinterest programis
schedul ed. [JRB78H, 716 mhy be mat MRE@ RBodiIregearh Spedifie [MIRAERtIF4abIF] Sudeay, be
inserted into, enmbedded in, or included with one or nore of the video

st r eam 704, b et HniRdoost PAZPIEEM frecitien Tehhtar BMTe@ioeron Mapnkably: & he

cl osed Cap}:;l%%g:’(g% Egn?a?m:cég'ﬁo"l;]%bgesra ?Iglg'g?lf{eag%%og[?trggnﬁ e%lrgﬁtioél]}?lblgiénﬁ?/gr I h a

MPEG PSI ( peci T na suc rmted

to, a PAT (f5Qar felidARSPG @bron 41818 By bein BV ST QQK A MBI JigBh 8)sterRs CAT
(Condi tional Access Table), a TSDT (Transport Stream Description Table),

and/ or Pri vasemect PRIRSProbian biRFSysdd InfolbativayPrb@coln tabies AQTE af, Asli aoc ed
Tel evision Systens Committee) PSIP (Program and System | nformation
Prot ocol ) tlabitaslsto, s¥ich(Systemplime feble), p iR le@Rating Regi@TTaigyabeml TPiectdhbl e), a

R (Rt ng Realon, Ta0Lel, & DT DL ected. Channgl GRANBS TP LRLin VT
Change Select Code Table), an ETT (Extended Text Table), an EIT (Event Information
Table), a CVCT (Cable Virtual Channel Table), and/or a TVCT (Terrestrial Virtual
Channel Table). The UPFs 714, 716 may be in a DVB (Digital Video Broadcast) SI
(Service Information) tables, such as, but not limited to, a NIT (Network Information
Table), a SDT (Service Description Table), an EIT (Event Information Table), a BAT
(Bouquet Association Table), a SIT (Selection Information Table), a RST (Running
Status Table), a TOT (Time Offset Table), and/or a TDT (Time and Date Table). In other
embodiments, the UPFs 714, 716 may be communicated to the media device 108 in other
manners, such as by a separate transmission of information.

[0077] Tt should be emphasized that the above-described embodiments of the
program record schedule system 100 are merely possible examples of implementations of
the invention. Many variations and modifications may be made to the above-described
embodiments. All such modifications and variations are intended to be included herein

within the scope of this disclosure and protected by the following claims.
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Change Sel ect Code Table), an ETT (Extended Text Table), an EIT (Event

I nformation Table), a CVCT (Cable Virtual Channel Table), and/or a TVCT
(Terrest rwal2oMin2043al Channel Table). The UPFs 714, 716 may/useoion2s6OVB
(Digital Video Broadcast) SI (Service Information) tables, such as, but not
limted to, a NIT (Network Information Table), a SDT (Service Description
Table), an EIT (Event Information Table), a BAT (Bouquet Associ ation
Table), a SIT (Selection Information Table), a RST (Running Status Tabl e),
a TOT (Time O f skt cidbdieknts afidleanveatididin ¢Hiciren axdusDatreopkaploe privilage at her
enbodi nents, the UPEs 714, 716 may be conmuni cated to the nedia device 108
in ot her neliveadgre dafispd assfolgvsa separate transni ssion of information. [0077]
It shoul d be enphasi zed that the above-descri bed enbodi ments of the program

record schedulle SX%bﬁlrgd%orrec apr%:%%npoqsdgt?l ca | O%%d?&m rml npl ement ati ons

of the invention vartat ns nma 'fade to the
above-descri bed eni*%@é‘f'hﬁ?ﬁ]ﬁ ﬁnscl?édhlealﬁ%gra[m@hé t@[ﬁi)'cgﬁ&tpéﬁlﬂng/t%rdn%b&%c@re

intended to be included herein within the scope of this disclosure and
protected by the fol bbai wgcteti@edprogiam; enbodi nents of the invention in which

an exclusive property or privilege is clained are defined as follows: 1. A
met hod for recor di #ustingpiogrshnnopl ¢ pehedued recomgrptartivae evapated it the

hedul ed f UPF d
of “an' unSchedul oc pr BERGH, CBARER) g AP AL FOBHG B S aRba R8T or of ng
start time associat egeék‘)\qd‘ir% &GinkY RSAMOFith eSS Yrbcthm o2 ifd eé{ﬂg%%ﬂd&&?ord

start tine and a sch recording end tinme oci ate e program

of interest to an upé@b@@nagﬁ@ﬁﬂregmsg10rf@ceivnngrtﬁ§g995§ldto recei ving the UPF,;
and recording the program of interest based upon at |east one of the

updat ed record st artortlingghegmerithef et bated eporadlcesidnt oitbe uRlatcTheconkt hod of

Claiml1l, wherein the received UPF is a first UPF, wherein
start time and the updated record end time.

2. The method of Claim 1, wherein the received UPF is a first UPF, wherein
recording of the program of interest is underway at a time of the start of the unscheduled
program, and further comprising:

receiving a second UPF corresponding to an end of the unscheduled program;

determining a duration of the unscheduled program based upon the first UPF
and the second UPF; and

adding the duration of the unscheduled program to the scheduled recording
end time such that the updated record end time substantially equals the
scheduled recording end time plus the duration of the unscheduled

program.

3. The method of Claim 1, wherein the received UPF is a first UPF, wherein
recording of the program of interest is underway at a time of the start of the unscheduled
program, and further comprising:

halting the recording of the program of interest in response to receiving the

first UPF;
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recording of the programof interest is underway at a tine of the start of
t he unschedul ed program and further conprising: receiving a second UPF
correspomipregiviaosn end of the unschedul ed program det @CEius2ong/0281dar at i on
of the unschedul ed program based upon the first UPF and the second UPF; and
addi ng the duration of the unschedul ed programto the schedul ed recording
end tinme such that the updated record end tine substantially equals the
schedul ed recording end tinme plus the duration of the unschedul ed program
3. The nethod of Gleadivind a sadoed EPA cohespoetind wed JuPBf ths vascheduddd gubEramwher ei n
recording of the programof interest is underway at a tine of the start of
t he unschedul ed proge#hm and further conpri si ng: halting the recording of

th f t t t first UPF;
Ak bt R R

restarting the recor ggjgﬁFthe programof interest in response to

recei ving the second 4. The nmethod of Caim1l, wherein the received
UPF is a first UPF, wherein recording of the programof interest is

schedul ed to BegiTheaftthod afi Baich Iofwlichen ulnes claeded ©@Fpik agfismUPanNavherinpr i Si ng:
receiving a second UPF corresponding to an end of the unschedul ed program
det er ni ni ngreeerding af the pragram pleinigrestin sehgildad torbsgimaitchaisad of gerimsdhedyled st UPF
and the second UPF; addlng'the duration of the unschedul ed programto the
schedul ed rRegrdi #Y SPRHY™$| me such that the updated record start tine

substantially equalleéei%ng a second UPF corresponding to an end of the unscheduled program;

determining a duration of the unscheduled program based upon the first UPF
and the second UPF;

adding the duration of the unscheduled program to the scheduled recording
start time such that the updated record start time substantially equals the
scheduled recording start time plus the duration of the unscheduled
program; and

adding the duration of the unscheduled program to the scheduled recording
end time such that the updated record end time substantially equals the
scheduled recording end time plus the duration of the unscheduled

program.

5. The method of Claim 4, further comprising:
beginning the recording of the program of interest at the updated record start
time; and

ending the recording of the program of interest at the updated record end time.

6. The method of Claim 1, wherein the UPF includes at least a duration of the
unscheduled program, and comprising:
adding the duration of the unscheduled program to the scheduled recording

start time such that the updated record start time substantially equals the
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schedul ed recording start tinme plus the duration of the unschedul ed
program and addi ng the duration of the unschedul ed programto the

schedul edwpeowwvidi4s3g end time such that the updated recoPdTarsdomwionssce
substantially equals the schedul ed recording end time plus the duration of
t he unschedul ed program 5. The nmethod of Claim4, further conprising:

begi nning the recording of the programof interest at the updated record
start tinme; and ending the recording of the programof interest at the
updat ed record end tkehedul&d rddoelimptstaadtiob glhaitim Hyratidre ro€i the tunecheRHed ncl udes
at least a duration of the unschedul ed program and conprising: adding the
duration of the unschegmdr$hrogramto the schedul ed recording start tinme

h that th dat ed d.st ti bst anti al | th hedul ed
Fecor ding start ¢t HETEIGS SPRETHAF el SRR IEh e CBHEL e Ma et BESgRaR Mand
adding the duration ol he LGREG) £ SQLAMARADRSRRHN EflukSgor O no

end tinme such that the updated recor tine su stanti ual s the

schedul ed recordi ng endddlédreedotdise tehe whis 3lisomeofiuhtidr whsEhagduheguigr ogr am
7. The nethod of Claim6, further conprising: beginning the recordi ng of

t he program of interesraat. the updated record start tinme; and ending the
recordi ng of the progranrof interest at the updated record end time. 8. The
met hod of Clab mherel ({? ived UPF is a first UPF, wherein
recordi ng of helgP ?Wt T9oPRYér way at a time of the start of

the unschedul ed begmmng the recording of the program of interest at the updated record start
time; and

ending the recording of the program of interest at the updated record end time.

8.  The method of Claim 1, wherein the received UPF is a first UPF, wherein
recording of the program of interest is underway at a time of the start of the unscheduled
program, and comprising:

marking the recording of the program of interest with a first marker in
response to receiving the first UPF;

recording of the unscheduled program;

receiving a second UPF corresponding to an end of the unscheduled program;

restarting the recording of the program of interest in response to receiving the
second UPF; and

marking the recording of the program of interest with a second marker as the

recording of the program of interest is restarted.

9. The method of Claim &, further comprising:
receiving an instruction from a viewer to play the recorded program of

interest;
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program and conprising: marking the recording of the program of interest
wth a first marker in response to receiving the first UPF, recording of

t he unschwoubwdizpe3egr am recei ving a second UPF corr espentiusgomo2&ans end of
t he unschedul ed program restarting the recording of the program of
interest in response to receiving the second UPF;, and marking the recording
of the programof interest wwth a second marker as the recording of the
program of interest is restarted. 9. The nmethod of Claim8, further

conpri si ng: recei vplagnaafitsnsdrtiactdfithaprbgom d intereswdegitingfram thdweart efalor ded
program of interest;playing a first portion of the program of interest
begi nni ng from t he sPegtanppl wkpsesppp de e dtingmfdhe gcoigmer of thygrogent phg of
the recording of the i est based upon the first nmarker;

.program of inter
ski ppi ng over the reb‘@?@f%?ﬁﬂ%‘ﬂ@%ﬁ@ﬂ?ﬁrﬂ(g@r am and pl aying a second
portion of the prOﬁc'ip%ﬁﬂg?JveftﬂE?ercgﬁEc%E’l‘f’sgl'léaﬁie@grofga%‘fah@e end of the
pto 0 ram o

unschedul ed program an en the pro I nt erest based upon the
second marker. 10.pldfigs Medcbdp@tiobothepRgratiéftii@fes Co¥IRAIngi fAg the @BELYT Ng an
instruction froma viewer to play the unschedul ed program and playing the
unschedul ed program Besedchegdnd ardgegi npittgn icdé nf itei mdgrhp dfhetefestr lsedrar ker

up to the end of the unschedul ed programidentified by the second marker.

11. The nethod of C apqﬂth?saﬁmdr@wﬁerr eceiving the UPF conprises: receiving

the UPF in at |east one of a video stream an audio stream a neta

10. The method of Claim 8, further comprising:
receiving an instruction from a viewer to play the unscheduled program; and
playing the unscheduled program based upon a beginning identified by the
first marker up to the end of the unscheduled program identified by the

second marker.

11. The method of Claim 1, wherein receiving the UPF comprises:
receiving the UPF in at least one of a video stream, an audio stream, a meta

data stream, and a closed captioning stream.

12. A program recording system, comprising:

a program content stream interface configured to receive a program stream
with at least a program of interest therein and at least an unscheduled
program flag (UPF) corresponding to an occurrence of an unscheduled
program;

an interface configured to receive a request to record the program of interest;

a recording medium communicatively coupled to the program content stream
interface, and configured to record at least the program of interest; and

a processor system communicatively coupled to the program content stream
interface and the recording medium, and configured to adjust at least one

of a scheduled recording start time associated with the program of interest
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data stream and a closed captioning stream 12. A program recording
system conprising: a programcontent streaminterface configured to
recei ve awprogvim3stream with at | east a program of i nt ecediS2alo®essen and at
| east an unschedul ed program flag (UPF) corresponding to an occurrence of
an unschedul ed program an interface configured to receive a request to
record the programof interest; a recording nmedi um comuni catively coupl ed
to the program content streaminterface, and configured to record at | east
t he program of interestn wdeted rproot amstotims ysitl eanscledutad i reatdiveleywd aoupl ed t o
t he program content streaminterface and the recordi ng nmedium and
configured to adjust agpciptedtthghepigtrag efichisst danr endated irergrds engr ime jmhe
associated with the program of .i.nter to an updated record start tinme and
a schedul ed recording3S ﬁﬁe(Vﬁ%”ﬁ@%gﬁﬁg ed with the programof interest to

an updat ed record \gﬂgeihitﬂéagf;p gggggglg%&agsgﬁ&g@&? ‘1555@9 u%ﬁlg atJFeEst dﬁgeorfgfl@ the

programof interest 1s rec east t he updat ed

record start time andpddfd reqe@itadtineend tic apdhtddirb®rd dnd.tinldre program
recording systemof Claim12, wherein the received UPF is a first UPF,
wherein recording of the programof interest is underway at a tine of the
start of the dhschHedupsempecotfizgyysimdiiHamel2n whersingho teseisest UBK &t aefist s

further con&%ﬁured.to:ﬂﬁeter ine a duration of . the unschedul ed programin
| eponce. LoubPaiR Qe Rl O BedR el i ek Pk Rt BT e SRR OPr
wherein th i i i R nd UPF; and
add t he duSggﬁgﬁ&%?a?%%nﬁggﬁﬂgﬁﬁﬁgg&%?ﬁ%?éﬁ%?gigﬁgmggﬁgﬁﬁﬁgggfecording end
time such that thejdipaiatcaddiraard teNehstiddBles pRgtanid RbjoyisEQ@UAE Srokign

schedul ed recording end tinme plus the duration of the unscheduFe
content stream interface receiving a second UPF, wherein the duration is
based upon the first UPF and the second UPF; and
add the duration of the unscheduled program to the scheduled recording end
time such that the updated record end time substantially equals the

scheduled recording end time plus the duration of the unscheduled

program.

14. The program recording system of Claim 12, further comprising:
a remote recording medium interface configured to communicate the program

of interest to a remote recording medium for recording.

15. The program recording system of Claim 12, wherein the recording medium is a

digital video recorder.

16. A method for controlling recording of a program of interest, the method
comprising:
determining an occurrence of an unscheduled program;
generating an unscheduled program flag (UPF) corresponding to the
occurrence of the unscheduled program;

inserting the UPF into a program stream; and
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program 14. The programrecordi ng systemof Caim12, further conprising:
a renote recording nediuminterface configured to communi cate the program
of i nteres020w/2043en0t e recordi ng nedi um for recordi ng. PCH/USTG/0RS16§T am
recordi ng systemof Claim 12, wherein the recording mediumis a digital
video recorder. 16. A nethod for controlling recording of a program of
interest, the nethod conprising: determ ning an occurrence of an

unschedul ed program generating an unschedul ed program flag (UPF)
correspondi ng to tdenmeodearingthe @ragian kecanns ahedotk eddprdegicaheransritédasng t he
UPF into a program stream andcomuni cating the programstreamto a renote
medi a device, wher ei AnapP! Bewbedubdercetrdagsitieduiced thecupeiPRgefsttarest iy me of

th f t adj dat ed d start .t d
Schotul a1 ecordi ng. RNE HESbHERY HRshh G fh é?s%@%du%ei &% B (o an
updated record end t iR HaR e(%e%Q@rbftﬂ@regtqg% ‘d&?de%épali’ }M&%{]aeénra thatflﬂ,e

program of interest is recor ased upon ast n e upda

record start tine andakheapupdal edeiver UPH, @it whefttr tht 7prodii® Seinfoekt of CJ aim
16, further conprising: periodically generating, inserting and

communi cating a pl ur acptdyd biscddport atdemt odRFESthe npdatadirecqnd efgrt dimestndelam unt i |
t he unschedul ed programis conpleted. 18. The nethod of Claim 17, wherein
the UPF and the pl uré]"iafeﬂr?ffor%ﬁﬂllttm%nal UPFs are a plurality of first UPFs,
and further conprising: generating, inserting and comuni cating a second

UPF into the p& ng}%%éﬂgde&@laiifﬁ l%eﬁlﬂﬂélst%mbﬂsiﬁémpl etion of the unschedul ed
program wherein the ’ '

periodically generating, inserting and communicating a plurality of additional

UPFs into the program stream until the unscheduled program is completed.

18. The method of Claim 17, wherein the UPF and the plurality of additional UPFs
are a plurality of first UPFs, and further comprising:
generating, inserting and communicating a second UPF into the program
stream in response to completion of the unscheduled program, wherein the
scheduled recording end time of the program of interest is adjusted to the

updated record end time based upon the received second UPF.

19. The method of Claim 17, wherein the UPF and the plurality of additional UPFs
are a plurality of first UPFs, wherein the unscheduled program occurs before a scheduled
recording of the program of interest, and further comprising:

generating, inserting and communicating a plurality of second UPFs into the
program stream in response to completion of the unscheduled program,
wherein the plurality of second UPFs include a duration of the
unscheduled program, wherein the scheduled recording start time of the
program of interest is adjusted to the updated record start time based upon

the received duration, and wherein the scheduled recording end time of the
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schedul ed recording end tinme of the programof interest is adjusted to the
updated record end tinme based upon the received second UPF. 19. The net hod
of C ai mwd,2omhessdpn the UPF and the plurality of additipomaiS2aiPessias e a
plurality of first UPFs, wherein the unschedul ed program occurs before a
schedul ed recording of the programof interest, and further conpri sing:
generating, inserting and communicating a plurality of second UPFs into the
program streamin response to conpletion of the unschedul ed program

wherei n the plural it yrogfansefiorestURRgjusthd kautie updathdratdrd andfimt besednpehedul ed
program wherein the schedul ed recording start tinme of the program of
interest is adjustedthedeqeived dpgtered record start time based upon the

recei ved duration, and wherein the schedul ed recording end tine of

t hepr ogr am of ,j nt.grest, i [: e t he .updated record end tinme based
20 NVl E3& odgorg%qéi%lsl%,rﬁjrthé){gpﬁlgaﬂgg

upon the received durati e of Claim 16, further conpri si ng:

noni toring recei veﬁoﬁ{&ﬁ%afem\reg fro @il O &8 PNAA! RoRI® \prolgshaf RF dde
occurrence of the unschedul ed program

occurrence of the unscheduled program.
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