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WO 2006/115604 PCT/US2006/009463 MEDIA TIMELINE SORTING
TECHNICAL FIELD [0001] The present invention generally relates to

WO80eAL 15614 more particularly relates to media timeline sortingC3/US2006/009463
BACKGROUND [0002] Users of computers, such as desktop PCs,
set-top boxes, pers%ﬁqi alr ' i@Bﬁ’lﬁﬂ‘i‘ so on, have access
to an ever increasin@ﬁ%mﬁ‘emcreasing variety of
sources. For example, a uBECHNIGAB DR desktop PC that

ofF R BRI SRRICARS 0 PUMKe (SR Sner® S dany

S, songs, sli presentations, and so’on.

redises totiliedia Heteldpelsoxtingreceive traditional television programming that
is broadcast to the set-top b \Vi ast network. Additionally, the
set-top box may be configurétas atvideo recorder (PVR) such

[otbzt th&seserafagainrest)esusto asl deskiopnRICY, isetrieim diyxes, thersatalofigital
s%os)t(f gfﬁfﬂ?l ybehck. Furt er the 15 L:Eser may interact with a wireless i
AShEhe that exdediss 2 ftralty oP ST aiBhs L IRAT T T8RP g Q) media
froeadraevbs tnacaning, yidytyidésogaree sFuiesnappladsheatmapittaadovibth a

003 use of the wide variety of media sources and the wide yariet
IRBACLIERS (RERIE, e RS 4) BTBURR O ot e s THeacher outpus
sitaditihoale 20depy)|isaiigy) slidingmpetersanens, elidsconligiiediéer may also

ecifically address each partigular t of media. For example, .
AR e e P VG GRS Wi broadast
to\ftﬂcelsse@amaso_ wmfyphﬁade@gfmm Ko M@%@@iagﬂufwﬁqgfd%%ox may be
applicatjons to a televjsion, and were nfigured to provide the output
cSHBHRACTDE ARy Sl CE s Sl PUHe Hb R s BRaYHrg he
bieRastabaraf contemsatonanrevidpdtox the differeniypesia SOMERE, the

such as, computers and/or ?p%gli ations, may involve multi;i)_le ap _Iicatjons
USEh AR AL ARINTE I fay BE SRR PRIARG ARt FSGRAESH R RN RaghigrRligations
suthuifiptedep pheatians réhatane e exeaiRdmaytReisapekes PR MatdiBeets,
configured to specifically address the particular type of media provided by
th ective application. For instance, 30 a first audio playback

[oeBplicBiaupy batronfigureariorp P yheaadisoGRIVIOMA0RE WRlDFafety of

second audio playback application, however, may be configured to record
computers that may be utilized to provide and intéract with media, traditional

applications and computers were often conﬁgured to specifically address each
particular type of media. For example, applications that were executed on a video-
game console to output video-games were typically configured to provide an output
of the applications to a television, and were not configured to provide the output
that could be utilized by other computers and other devices. Therefore,
presentation of content that was provided by the different media sources, such as
computers and/or applications, may involve multiple applications and devices
which may be both time and device intensive. Additionally, multiple applications
that were executed on the same computer may be configured to specifically address
the particular type of media provided by each respective application. For instance,
a first audio playback application may be configured to output media configured as
songs. A second audio playback application, however, may be configured to record
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WO 2006/115604 PCT/US2006/009463 and playback the recordings in
an audio format that is not compatible with the first audio playback

W pMlichiott such as an audio-dictation format. Thus, even af§lir&ieHs/009463
that are configured for execution on the same computer and the same

adMRSBbIEARe Foborih iR MAMASMEIRNRLIS I RER PR S A thiCrirst

another. 5 [00041 A timeline provides a way for a user to define a

aysfiosaiaafrapkoeRidifiationr ssehmie2a raedierdikigtipeafopiagt.a (iSthofs, even
owhieh i r . list . Traditional timelines

O e e op Y e O AT e
tparitpeticompuredico MRjLPIAbINS thadinthabis Tttbmpatibisevidecanmther.
olierack iR MAdRL Ve 4R8I0 B QUPMALISHRURM0 TGN For

applications, for instance, each type of media may require a differen
exprplpcasrrdininlricesah plase dist tlrergsappiicatioonhisntyay fersedt o as

a p1dYBLiceR uaa AR A WAGARAS W@rﬁlﬁﬁ%%gf@(ﬁ :?zlstgl]u yariety of

computer. Additionally, the different timélines may mak 0
medisramaessiaabing uisddrorieheotepuptiter todlgestioustibas nmyhtputilized

tonﬁgﬁééoagahﬁl&mfg@ﬁirﬁfféms %h%%nggg{ﬁﬂgyﬂlgoé’ug}éﬁt%q@efeﬁlg from

execution of Iarge tim €S may result in the inefficient usé of "Software

diffeaeot apdisetienssiurdagataneceo typer ofviveditoantingreqange ;pidiffstent
ufitFRBEN Rvee «fathoapaiidhe PARIIRIOMES MaS SSlf: %

initial loading of the playlist may consume & signi nt aMount-o

inpHfidisatevsndof 20toftwedy sesoandesoftwreby nessutiiey infa telaydmihser.
' ' in the playlist. 6] Accordingly, there is a
A A R S o5
frenrtihg thspsittios tintdineminechow to calplertieditinfielineahedapibafeR M ridfines
od9 %ﬁg{ting a media timeline is described. The media timeline provides
a technique for a user to define a presentation based on media. The
[oop& dia Himrtbkinathmenecbetiotligé thtgeetiprea sz g mapirgslaidihe aasflidiaiiars of

SR B e SO e L D e IR playtist
provide a presentation of the media descri & MEfd
oftisnefinefof hestarctia divieboegriaytive dapligiuwed 13adeda VETeeefat\waysiidtial
lo%%%éeﬁ%\é%%%%fégl%%}dgg&%qg 'a2 \sll\fg?n 1821%/1%39& of hardware and/or
software resources, thereby resulting in a delay in the loading and playing of songs
in the playlist.

[0006]  Accordingly, there is a continuing need to provide an improved timelines
and techniques for sorting timelines to determine how to render the timeline.

SUMMARY

[0007]  Sorting a media timeline is described. The media timeline provides a
technique for a user to define a presentation based on media. The media timeline
may be utilized to express groupings and/or combinations of media and provide
compositional metadata utilized by a timeline source to provide a presentation of
the media described by the media timeline. The media timeline may be configured

in a variety of ways to address a variety of considerations.
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[0008] A timeline sorter is also described which is executable to divide the

media timeline into a plurality of segments. In an implementation, a
WQorstleddSefludes receiving a media timeline at an applicationPCT/US2006/009463

programming interface, in which, the media timeline includes a plurality of

(08t elIN. GRIREH RS 921 AEREBURSINR P RRICKSHRISRNER Rie the media

_respective one of a plurality of media. A plurality of segments is
tigehagaine roplurdin i aagmente fdp sty demiamanteempssihodieciydes
recERMEY %E%ﬁ%%l%@%'&?'é%ﬁ%a@ifoﬁ‘% PSS A AP which, the

rendering during a duration of the segment. BRIEF ESCRIPTION OF
mediE trehng ircigdes [@pbu el timelng obirstio Dot an meviefithertinpeline

i tatign. i whi royi
R G e A

isirgepeestedhplany thipmediatdiioelimewioseauenyisb rendeplegnewebdthmt each
. o Faesotichy ) i
e e S g R Bl
a fhrstigtion ticsge@xentplary implementation in which a media timeline is
shown asatr FIM& Al £ les Nrovid
output of med@Tor a presemtation. [001Z] 1S ar i ation of an
[oese iy iiglemidiusitadion ledwinensiroGnsenfuisrareenooplang implenadityatibn
._legf: j f S . 400131 FIG. 5is an
1ni ﬁtﬁlt%t?cﬁ) é@ﬁ@ﬁzﬁ |Jo g%% f%%?e%r%egr?tg%g‘ﬁ%l%ﬁgﬁ% sequence node
[0g1aH a Phéralidy it aobish thenedrdlosiid dingriheofequerstenndde ainainamplary

. atay gﬁlt i % ti %n i ' ecution of the respective
R T A T B RS
afiplisiatinenthaoinstreetingvithparaikslinoftesdatiampur aliytofl gaesodasomnaif a

a8 ildren of the parallel node. [0015] FIG. 7 is an illustration of a node
pluralr 1a, : :

In exemplary implementation showing examples of metadata that may be
[odmtludddGn fns andBujoatied ¢@n 8xsmplatystraienaftatiooda wlkdch a media
. exemplary implementation showing 30 ta% ta i C%I%geed in the node that
R e it Bt s B ARl i BROMRGE foPn

ORGIT kI 92616 1009468s¢00L6hFIG. 9 is an illustration of an exemplary

[OMEP le%&aglo%sggwllﬂlgsfﬁr‘ation of an exemplary implementation showing a

sequence node and a plurality of leaf nodes that are children of the sequence node.
0013 FIG. 5 is an illustration of an exemplary implementation in which a
sequence node and a plurality of nodes that are children of the sequence node
include metadata that specifies timing information for execution of the respective
plurality of nodes.

0014 FIG. 6 is an illustration of an exemplary implementation showing a
parallel node and a plurality of leaf nodes that are children of the parallel node.
(00151 FIG. 7 is an illustration of a node in exemplary implementation showing
examples of metadata that may be included in the node.

oo16]  FIG. 8 is an illustration of a node in an exemplary implementation showing

metadata included in the node that specifies a plurality of simple effects.
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parallel node that provides a composite effect to the outputs of two or
more child nodes. [0ols] FIG. 10 is an illustration of an exemplary

Woraeiispation in which a 5 transition effect is specified to sBEF E§06/009463

effect between an output of media referenced by a previous node to an

euiput Panegliasrefgrencahiy spbseauehip BRI AR Fol L Mg a

illustration of an exemplary implementation showing a node having _
PereishaedeHantRIBSs S HRamIAgsEE eftst focthe aniput OO PIaNaE ichild

nédellustration a media timeline in an exemplary implementation of
dynamic loading in which the nodes of the media timeline are loaded

[08i8ked B mlatsasn tilbess stion loan erempliey. jomlementatios jinawhich a
wiikstiationete megectinaling Banexamely HRRIRmeniatio i
e}ynamic loading i%?winch the no esf;)f the media timeline are ng&ae?ﬁlé%edla
refBienaHY Y eh REEBPUS adentce gl O iRy Afyaedini tefoanasd| e 22 sHvsequent
nddeis an illustration of a media timeline in an exemplary implementation in
which events are provided by a node such that changes that occur to the

[9WYdia KilfeliHeimay baderianaicned coplote nplemenjabiornfeetgughy node
habﬁlg@ﬁ&g&&a%ﬂipﬁl%ﬂ@& PRSI Ah*%%%@%%,exemplary

implementation showing a media timelin es a sequence node
(083981 thid&iekd ouedlueiatiped biediawimeldvesit)an edtarplaye irRidslisniidion

fdcﬁ. niifisd by, j ion. [ -16.] illustration pf an
0exemplary i%agﬁlgm%\vpgﬁgﬁqﬁow(%s gﬁg%i i@%‘?ﬁ%ﬁlﬁg t gtgllﬁec Sgeg(%{)ased on
metadalel thatis nnlitsdvin tisikbdegiuence nodes that are 25 described by

OB XA Tmnara haApUaRe (XTH) HEq ORI, 12 158N ooy
lllustration of an exemplary implementation showing an outputacl)’f first and”
irsplenrrivateetiaod\dsrmpaniic lvadiirg én ridviehl shenaoited uefitbeamedffe tinieline are
it] irst and se media. [0026] FIG. 18 is an
d%%?a%?nﬁﬁggrﬁgnﬁgt%eﬁg ilr}eécl%%eajéar%lgclig}]ya[ Bg%l‘r?nqugrrﬁee'ntation that is
[ogazitablé I implenre rarthel brgssatiferd eofffactroéditG tibzeldn¥/ Gn2 Qo6 / 2 &6 plary

GHIUSZR0PI09403, 100TLFIC 49 1.2 Hysiraion QL AVSEL TISHASE e
occur to the media ’gme)lline may be commun?c;ated to nodes that may be affected by
the changes.

[0023]  FIG. 15 is an illustration of an exemplary implementation showing a media
timeline that includes a sequence node and three leaf nodes described by a
Windows® Media Player Playlist file identified by an ASX file extension.

(00241  FIG. 16 is an illustration of an exemplary implementation showing a media
timeline that includes a parallel node having two child sequence nodes that are
described by an eXecutable Temporal Language (XTL) file.

00251 FIG. 17 is an illustration of an exemplary implementation showing an
output of first and second media over particular time intervals and including an
effect to transition between the first and second media.

0026] FIG. 18 is an illustration of a media timeline in an exemplary

implementation that is suitable to implement the cross fade effect of FIG. 17.
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[0028] FIG. 20 is an illustration of another user interface view showing a
segmented timeline which is formed by dividing the timeline of FIG. 19 into
W 28elfalty of segments by a timeline sorter. [0029] FIG. 21 REBYS2006/009463
illustration of an exemplary timeline represented using an object model
dAlich I5OngquEadiimarauise dhe H@?&%ﬁ&&%ﬁ@wgﬁf&énéﬂfmﬁne
[0030] FIG. 22 is a flow diagram depicting a procedure in an exemplary
foléqmp&mentation in which a media timeline is sorted into a plurality of
FAPMANG. 0" 0 AaT Nk AR UP . RBEE KD ndfades® HAD showing
illustration of an exemplary sorter element array formed from atlme?lne

segreenied Uiding e wide darbonrichdivotiag | theGimdliseaniialidriup
Pl ERAHERESRRAR Whichissanfigygd to 15 provide a sequential playlist

which does not have specified start and stop times. [0033] FIG. 25 is a

[0gpy diBKradldispietifldpatiiiee i enresenaleryiiany i plepresetatid ruing an
Gsietal it R A e

angr2@xemplary array formed from the media 20 timeline of FIG. 24 as

oEfieHS 579008 AT R \@pfehin ] MRIATLS RO B ptary
procedure in an exemplary inplementationin w ich & timeline Sorter
ingYeapestgtieationsliidmamsdia sbuebios fosaitadlint eljjpbatality arf segayents for
' | lons specified in the respective metadata. 25
re%%@%@%&%%ﬁ#%%aﬂon of an exemplary operating environment.
1081037 FEbe Thinemillngieati ar o Use dxttmplatyowirtbeetiisotos arsagiorfigad éom

r i onents. an a . TAILED DESCRIPTION
2 %é%%e\?v?gg%ggg%ﬁ%ﬁa% Rﬁ?e%?r‘?gggmal'sg escribed. A media timeline
[0320vidEBEG 2dchniqueifimstraiser wf deflequepre sentatiohibhsad amfigedd, to
prVElh A% RAMK B QR et e SN Sl D3 S R e
media e.%., stor edia such as video, songs, ocuments, and 'so on
[oa3sd/ofiledidsthast is dinputdmgreal-tibapiciingn a pediedscwrae, anckxamplary

in%[grial%{]a%on in which a media timeline is sorted which includes timeline objects

which do not have start or stop time indications.

0034 FIG. 26 is an illustration of an exemplary array formed from the media
timeline of FIG. 24 as sorted by a timeline sorter.

oo3s;] FIG. 27 is a flow diagram depicting a procedure in an exemplary
implementation in which a timeline sorter obtains durations from media sources for
timeline objects in an array which do not have durations specified in the respective
metadata. |
[0036] FIG. 28 is an illustration of an exemplary operating environment.

00377 The same numbers are used throughout the disclosure and figures to
reference like components and features.

DETAILED DESCRIPTION

Overview
[(0038] Media timeline sorting is described. A media timeline provides a

technique for a user to define a presentation based on media, such as already

5
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audio and/or video. The media timeline may be utilized to express

groupings and/or combinations of media and provide compositional
WQorsteddfaWdtilized by a 5 timeline source that executes, e.g. ré{dérS2846/009463

media timeline to provide a final presentation which includes the media

ex3ResRRARY (B Madiedimeling <[RY3A4 {A:Rp, “gb‘?lgél‘ HHAG P YR o)

timeline is configured for dynamic creation and/or Toading of the media

anghios mediastrbisouaRpE e ksaddireia fipmmcardimentes sy hrsditreaming
adifeeinaropanng 2 casideiah!inumben ol ades andiPtd 2 SiBlicaRupings

amount of data, may result in inefficiencies when the media timelin€ is

and/oyerprbinatiansphs, meshimpudepipeide seapesitierih metetne mtilizediby a
tiREHECEABEORRE IREAN, MDY JEI0YREEH EXE N RN RSO G Hi8E Ninal

media timeline are not oufpuf’at that time. Therefore, the media timeline

prgsgytpEoR avHigh raglisles jhampdia dasiibad v o aakdip simplibat the
g diagimglingr wherdsdandaied,may inigligantiy ?@%ﬁﬂ%&%@h bmio

creation of the nodes of the media time. By configur e media timeline

crrgtigynaidiendaadiacantl e amkdia Hamelinee Asdpsewonsiurdiseusindes birge
iy ! :
miCOmaHiEr ag«.%aﬁ ﬂﬁ&%ﬂﬂé{s%%%% ady&g%@gg%ﬂﬁ%igg% %gg}g;fés and/or

‘and for loading'the media timelines in gener
signBiiaet sormminel datae ensuresiit isomeéiiciencassiavizm ttheetimel idasoibiod is
LofieR e OluagHe mRcie) ka3 SRR SR RE AMERLS MR I usiize
independently rendered using a media processing pipeline. In-an
sigaleat progessitise di aivmstrteesoancdetevannié sHgine medasnohéhdyihedia
Susndhat, thetimell rier.d notpe ire_presentatien to be
tn@eﬁ%id "Lejp §6nwggr§|ﬁs{%rﬁc§%acrihee§%f§r§ ﬁt]izla%/eggﬁrﬁe%ﬁenrlee P%Fs lannay be
cantiepeaddiontdynesin canieiand/ prdoatisig gusip dhntctiseiohetiat tinelarrehen
tatiQn. ] ' ront as a single entity. Therefore, changes ,.
R T MY R R R
tipipelilywinofigeusgdhe rerndé timehadidemédjinanshdotdsgmandoctieation,
of,.the media timeline change, such.as updated and so on. Eurthe oy
O GO AR TP UEE A 2% ST opfoed

ducagingiphe Hedesgfitee anddox lvadiinetheaydibaf Gundiies dtagiarctal.

S.12-27. 6 WO 2006/115604 PCTIUS2006/009463 .[0041] In the .

[0‘% owi#ﬁrd%}é%nslé?/gh,aaﬁugf]g%eplg%l;ﬁern\ﬁlr%znqgn?fg("flllrtset dé[écrl Itllvoe rtwﬁic]ﬁl? 1a

tiophneblescribetplny dhinmbokadijeetimeosoitingptedluqupies. dxssppiars which
a%rogedur sar th?n desgrib%d which are oe%erable in the exemplary

c enwFo s éelgten ently rendered using a media processing pipeline. In an

implementation, the timeline sorter can determine segments “on the fly”, such that

the timeline sorter does not need the entire presentation to be defined “up front”.
For instance, each segment may be rendered as an independent piece in a media
processing pipeline such that the entire presentation is not defined upfront as a
single entity. Therefore, changes may be made to the media timeline without
having to “tear down” media pipeline which is used to render the media timeline
should some portion of the media timeline change, such as updated and so on.
Further discussion of media timelines that provide for dynamic creation and/or

loading of the nodes of the media timeline may be found in relation to FIGS. 12-27.
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well as in other environments. 5 Exemplary Environment [0042] FIG. 1 is
an illustration of an environment 100 in an exemplary implementation in
WoieH1aSebmputer 102 provides access to a plurality of medial CFHES2006/009463
computer 102, as illustrated, is configured as a personal computer (PC).

(00AE CRMRKIES AR iSRR:ANS R YANER) %Qipﬁirﬁeﬂii%m%ﬁéscﬂbed

such as a mobile to station, an entertainment appliance, a set-top box

whishrifupreableyie suppendhe aiediaytimslive, wikingldechbiguss, aKidowlary
pIRREREONS0 et BESSAPEY Sigital a%s@sa;amﬁ%?e, @Qﬁ%&%ﬁ@n&% as

computer 102 may range from a full resource device
walkesadryotivg proBessasEsources (e.g., PCs, television recorders

ESSRRRed vifbiPaithdisk) to a low-resource device with limited memory 15
—and | urces (e.g., a traditional set-top box). An additional

[03plertiéatationiof ahe dbisipaiten 100 isnd eseiitsstniente | ldnito BIG e28mplary

mlirg%ﬁ;&moﬁom %%1}9%59@11 Dtaiha,Yaiah %Egasg%faoéﬁ\@a 'Y RLdia.

edia sources. For example, the computer 102 may locally store’a
Thewampweniédiaas Giygirated.1 84 figyred HK). fireophlratitymitend®i@). The
-104( in n i0_and videq content,, .

o e e O R AR SR S ot
staifiehs e renfurtatiam chie appliia ce) 4( st 0p(kpxmegmveunitaiivety freoupded to a
yvariety Qf: y from an input device .from execution .of.an .

e P PSR Wsitant
(APA)demd plaréitthof dpkcdtion®mpuid6{ 0P, mag0Gde . fobd6(NM)llCesoarce

re of.the ity pf lications . 106(1)-106(N) may be executed o . .
VRS TSIRIBAD AORIED BRP plOCLisal HatNY R0 L elSyision
reoordécidéipnpiyd ovichdranbrisk) toendlowatityoni capididat omshl G (it¢dl AiNyry

b fi d id di ion, such iNg, +q...
o S AR e W A AR o
ingolemenetib@fithy atsopuiciutiela plesatilyedfimplbdeniteBIRQ), ...,
108 ey 108(M). f the plyrality of input devices, .
0 TR 0 e S e S0GTbEE frkgrsey of media

saamodig uriBat texprnplde the danfputiapi®2ortiay docaliytetol®2 piptiHlite\ofanedia

1), for jnstance, js jllustrated as a,microphope j nfigured to
e a OB o A B S ALK e Ry a9 A g hotuce
arcageetinenttofandiolaiel video content having various formats, such as WMV,
WMA, MPEG 1, MPEG 2, MP3, and so on. Further, the media 104(1)-104(K) may

be obtained from a variety of sources, such as from an input device, from execution

of an application, and so on.

[0044] The computer 102, for instance, may include a plurality of applications
106(1), ..., 106(n), ..., 106(N). One or more of the plurality of applications
106(1)-106(N) may be executed to provide media, such as documents,
spreadsheets, video, audio, and so on. Additionally, one or more of the plurality of
applications 106(1)-106(N) may be configured to provide media interaction, such
as encoding, editing, and/or playback of the media 104(1)-104(K).

[0045] The computer 102 may also include a plurality of input devices 108(1), ...,
108(m), ..., 108(M). One or more of the plurality of input devices 108(1)-108(M)
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plurality of input devices 108(1)-108(M) may also be configured for

interaction by 5 a user to provide inputs that control execution of the
WQReafitySev4applications 106(1)-106(N). For example, input deVEEU$8(p)j009463

may be utilized to input voice commands from the user, such as to initiate

mEyasHl e%';;f!ﬁa@%eamopkﬂgﬁdtwoO{h%pé&%?u%% @‘)26(]%&86@%

control execution of the plurality of applications 106
148(ih, fardnsitnacesaipriraigduasciewierapigins) thridslkmifigatkdtpprovide an

mmma[fmya Gpofignred 4o %vaﬂ@ ﬁ@&u%&ngzata%égg ofi TR L 50% e

Such as to adjust the settings of the complter 102. [00 r, the

Plssatipuedrinp® dexidpeiLRf BJI08aNY why wsathtestodigutad (b, intetad0ig by
a 'use:l’ _]'Q)( ro-gh@e d&ﬂf%&&&(@xé&ﬂ 8}1 rg?ytlﬁ% %‘iﬂlfiﬁij#e%f ?g\},} 1cdai1gns

media 1 4(1) 104(K) for output to the user. For inst put
l%Imlil)Qé(ND}stﬂazwmkpeaket fsviendefitl) maicbdattilicadpatidpuiceoice

c&ﬂnqlgureglgﬁ{rafs%é&as lsplay f%r &é%%&?h B6l8y Sf)%?ﬁct:h?“%% of the

conf to render audio and VI eo data us one or more o

plpratislityost aneusauwlmmmoaﬁw beoptmlidetdtite mpuhdepiaedity of

I uter 102. Althou
p;]ﬂl}%rg ft&/gl% mpq,i;l gr?? %(ﬁt’ %%é{}/%be%g 1 (?[]}n}% ﬁ()al%li’fél&} qu&% arg(m)
lslthSH@wiﬂs@oaréQ@'ﬁboaré thain o e o figasiep uo gprddidtp anpiesidescontrol the
I%ile)r ]tgg(wd%%Q 3 g]{jggé)[ﬁg e e GO ned |nto a |8§;Ie device, such
or mﬁlt

“asa television aving NS fo |sp ;Pgewce and a speaker.
(008904 7 T Ttkerotiysutmmipen al0d|sodye wehfidpire dplorebitynmfhicateud devices

ork obt hat Is & allable r r the,netw
lﬂg; ’Théfﬁet ork”’ ;;ﬂﬁi’fléﬂhe d\él as ?ﬁe f@% eltilo(i])fm%tl’ﬁ(ﬁo‘g{egauwd
toveemidty Menﬁae}(ﬁéﬂv)fdﬂkﬂlé)uﬁbmm’qmu nrdine yysarwilas distaneksssutput device
etwaqrk, a broadcast net ork, and,.other WI e ar netwo
L 8 e e O 0 S R e D1 s
111$|strhtekiaasrna dmpla@e deovign,tenchl dsmaaielenavioe, rtlﬁdlastodhﬁgﬁmﬂ poteender

o TR R TR R S e
ma}obm@ro'ﬁﬁﬂaadeb)oﬁhezanmmtde\ﬂlﬂ:és mag(@ksoiadudarrh woipdtideaike o the
TR R A T SR pnies g 0
1 Fogin- ﬂh@(er&telhmtmetHe]:Matﬂﬁrdhe aaiveesio i gy hendtetesuloadalives
RO kel S My e 04D 1y
television having buttons for input, a display device, and a speaker.

(00471 The computer 102 may also be configured to communicate over a network
112 to obtain media that is available remotely over the network 112. The network
112 is illustrated as the Internet, and may include a variety of other networks, such
as an intranet, a wired or wireless telephone network, a broadcast network, and
other wide area networks. A remote computer 114 is communicatively coupled to
the network 112 such that the remote computer 114 may provide media to the
computer 102. For example, the remote computer 114 may include one or more
applications and a video camera 116 that provides media, such as home movies.

The remote computer 114 may also include an output device to output media, such
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stored copies of media obtained from the remote computer 114 over the
network 5 112.[00481 Thus, the computer 102 may obtain and store a
WQReAfitYS6P4media 104(1)- 104(K) that may be provided both |®EANS206/009463
through execution of the plurality of applications 106(1)-106(N) and/or

asUBR afdhePheality of dnpulifisiinr d 0GHe QBN AN eI Ie Wolioathe 02

remote computer 114 (e.g., through execution of 10 application and/or use

fremiitstiraaoiecompwiss ddh evsiieairinerknbtlamesbe)stovslocaly watrthe
megaCcibed pediatsd on E#%ﬁ’e?%&?&é,eh% tfmm;tiwﬁﬁ%jgﬁést@%g}ggal1y

also be provided in "real-time". For'example, audio data ma
stergh aPRIAS et Bediecobbaneyl amHths irersptacempuanittdptomcheitebuork
1foring the audio data. 15 [00491 The computer 102 includes a timeline
generator 120 that, when executed on the computer 102, generates a

IOdeaTﬂﬁue;iﬁte eoRITEeN PR, ehsaiinrasith stoge aarbtalit 0 fmagdize 1 04(1)-
LGRRAHER ity B2 BRI A TER I SRR IMNE the pluraliy
ofagpnhicatighsal06é inteeAte and /e vee. 9lstheaviadity defstnedlahieakifiél)-
b \ ) ; g
Lt B e 9 e R BRI BRR o

applimatisia, ahd enag ainiepnedericanay Alkovigle the plieciiy of media 110:(1)-

10X Q' [ [ 1 -10 ,the applicati 3
M 6 T SOt 00, A BRI 10400)
may risechsf pevidedt ideVicalstr0€(1) B@S¢nplnterdio 2Btaithapdérsietamed
ra fj roQupings. and/or binations of the medi .
R S R AR A AT RS RO storing
thprasbotdaten of the media 104(1)-104(x). A timeline source 124 may then
exeeut nth uter, 102 to render the media timeline 122. The
o R B RS SRR B Bl e cheched
omati/ @ogputem bitatgmmenidha media ti6k({l)el 027K)For mxadeiagthy tineline

Sr.more dehfena Iutgalit Of outp t devices 110(1)-110(J). Additionally, the

ESimehine generator fzﬁ%rétt% éjo?)%ﬁiﬁé’é? %%%J]L}g%%?%@ﬁé@emogymom
soditeanerogugroneatictibt geryebatestibtngehartitaeliaentdi asrislilrstpibechioh as
oL IS S8 e SO S v 12
provides a technique for a user to define a presentation of stored and/or real-time
media from the plurality of media sources. For example, the media timeline 122
may describe a collection of media that was obtained from the input devices
108(1)-108(M), the applications 106(1)-106(N), and/or the remote computer 114.
The user may utilize one or more of the input devices 108(1)-108(M) to interact
with the timeline generator 120 to define groupings and/or combinations of the
media 104(1)-104(K). The user may also define an order and effects for
presentation of the media 104(1)-104(K). A timeline source 124 may then be
executed on the computer 102 to render the media timeline 122. The media
timeline 122, when rendered, provides the expressed groupings and/or
combinations of the media 104(1)-104(K) for rendering by one or more of the
plurality of output devices 110(1)-110(J). Additionally, the timeline generator 120
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timeline sorter 126. The timeline sorter 126 is executable to divide the

media 5 timeline into a plurality of segments in which each segment
WS @4set of timeline objects to be rendered during that SBEGHEPR006/009463

which do not change. Further discussion of execution of the timeline

n&gr tﬂs&%@@%ﬂﬁiﬁéﬁl@?éﬁ@ﬂ@t& Fﬂ@_@ia }akTinl0933] 5HGs %&c?ibed in
high level block diagram or a s?;stem 200 in an exemplary 1o

iR Srtatiotsfolownng FRetONimplemented in software,
[0626]udeBaeRPRIFAURE %Rl asIRWItRa W@P%@a&ﬁ[}bﬁ%&&% a

control presentation of a plurality of media 206(g), where "g" can be any

tislisesodeh A6 1o Thy titpelinaewaret dRGatfoRxeoutihly tee diddeidtcamedia
tRRILES aROREtingisy Sentimuayvide wiavhagkef be.media 406(0) asl%%t‘ of

that applications that interact with the operating 15 system may contro

timeline oRisrihdorkediendersdivwins thatkrement wighadocudrckigsls Barther

dihwduediafe ' (B By RERIOY e
sources, suc%gﬁs{ﬁf?gr%%thﬂﬁfr%gg?g ?O4(I)-11(;4(IC) %‘fﬂgl%aﬁi&t r%eggﬁOﬁ% %IGS'

123¢dcution of the applicatio_ns 106(1)-106(N), use of the input devices

(08418 (1) 5488 (Mis O i IRVAGE 610 A0 AR (D 3:}%&‘&8%&9 02 g;{?%gr%lary

application 202, which may be the same as or rent from applic

mplsmentséion bt mrbich hreysipmwfOa inudenentsid 62 6o ftwermtiotitdes an
appREEADS6D AR kB atlnnst Soms %mgifeﬁ%g %ec%]r?ﬁig% SNAIS tion

08 serves as a central focal point of the application tha Ires to

ok RlsFaY sﬁmﬁéiat%%(a)pwégaﬁ‘gﬁmm@pev_s(elmmhm,fammsad fn tiG€. The
nidEHIBERIERIR 509 ﬂ%?%é’%%&%&?& 10 Bgﬂcwpgnoéé%eeg{ﬁféggg?g o provide

illustrated and describéd embodiment, a" presentati scribe
Pl asknodithe mediarD6tensieh thet rpdicatinginibap 086t watidhe aperating
REFAHRY- tan It invvisually. apd/or. audibl :
S}gresentiggcﬁﬁg?gtﬁ%sg;%mgg%é \é%r}:i%ﬁg% |{rg1nv(\)/mgfgut?£€ﬁy ¥ I%ular
detpids fchampadjntpuense idheovediad16(ganayitiupeovitebfiorendeseidty of

i Vj ic () of FIG, 1 that is
S ] oY R ey s the
apRlinetienrdo610alDED reseitifithel WG 2GOSS TTBEDY 108(M), output devices

110 gl ,§14p(pg4§ _ writing media content to a computer-readable
m@ ium %)gh as g dli?gk file. Thus, a presentation is not limited to

[08enarlds irpvtlicktion A0 diwltshtentjs tendbecdanne aasonrpdidferknt from
ap?)q{@eﬁigﬁgbﬂ%m?ﬂt&i@@)e@%@? ﬂJ fn[}e%g’c R "?agfn%ﬂ%’ grilrégn%%S to control
the media 104(1)-104(K). In at least some embodiments, the media engine 208
serves as a cenfral focal point of the application 202 that desires to somehow
participate in a presentation. A presentation, as used in this document, refers to or
describes the handling of media. In the illustrated and described embodiment, a
presentation is used to describe the format of the data on which the media engine
208 is to perform an operation. Thus, a presentation can result in visually and/or
audibly presenting media, such as a multimedia presentation in which both audio
and accompanying video is presented to user within a window rendered on a
display device, such as output device 110(j) of FIG. 1 that is illustrated as a display

device that may be associated with a desktop PC. A presentation can also result in
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various transforms (such as transitions, effects and the like), can take
place as a 5 result of a presentation. [0053] In an embodiment, the media
WOoRhelatRkef4204 exposes one or more application program intBerEEe300e09463
can be called by the application 202 to interact with the media 206(g). For
wirRPRIRdihe asgiadpundationdeamiPmaruaieh 85 £YRINGIAt aus, a

“infrastructure” level of software that is executed on the computer 10 102
pisseniation is BEidimited o trrepaBigritowhirkiBbinacia easttoniris kepdered on

l&?ﬁb th icat] ! inte ith.t i T g;lﬁgja
afound‘é%ixcgh %%%Br{r?aé;/ %@%@%ﬁ% ég r%?\glgg Sn%?nég:% oidggcg%gc)é’ ogfﬁtl%e and
virioyfatrosgimsutiiek asuansiongeniiecistendgtiealiie)o eam tkaspldns as a
rdnedia fovadatign#P4 may be utilized such that each application 202

does not have to implement separate code 15 for each type of media

(00555 (g) thaarmebrdimeatin e systamioaadatianis2fhysshesenedie or more
aﬁﬁﬂ@%@ B%gﬁqu{gﬁﬁ&ssﬁ{a‘?fcm@laﬁlég e %%%1?&@1%@%(?9 %)interact

media specific tasks. 100541 The media foundation 202 may utilize

with amashapdesls dinoaraminich thachasiatfeunsisdioniadimey b2 temght of
2 BEHG SRUEeihA4s 2 %ﬁ?&”%ﬁw@r@%g@?9@(95?\%}5%%&1%01% uter

media session 214, the media engine 208, a source reso one

1030vé Klsnsto rﬁmsc_’zllﬁ, _wned@r th@mﬁedi@um@azm@ B0 antrwerorayemesed
bﬁl%@%@%&w@r@%tw ﬁ{@&%ﬁ V@ﬁg gﬂeesgg%ﬁg 5@&@@%@8&%@ Jnsgaﬁon

system 200 is a pluggable model in the sense thata variety of ditfferen
2(dntep beeitihork scoatrdleamtizdirn € aspettof Withtivelisy 306w, such as

o5 ,ripﬁ‘;llgﬁgfg,: nstéﬂaggmc ld sg.e?;gbﬁa%%f éye%gle “}02%%%5 ignds(@g.”l%ﬂgfjbe

, W Scussed in more elow. In at least one’embodiment
utiizedverchtbatestihatipplizatias a02ofestntiidiavefitveinpharem separate code
r ionds to.be e.0,.a window, disk file the Jike) and
S PRI AL S8 S R SR 208, PN e
mediacipoddtionob@doprordreoh thet ofedimatitksofRMr2 2dinponehishaldtamedia

Jlmﬁ?' 1;%(5)1(100551 The media timeline 122 employs a timeline object model

SpeC ﬁ S. . . .
which provides a way for a user to define a presentation based on media

[otsdit is Thedersliabiotirelation\RO 22006/ 11iliGO 4RERILLSAGRGIENA9 463ong which

L e T
mbd R prayessmpliy? fitleretdictseesipa 1 ath SMtdiara ZiAd-208 expoasseneditrer
2%‘? %%%C(l)(r more transforms 218, one or more media sinks 220, 222, and so on.
One advantage of various illustrated and described embodiments is that the system
200 is a pluggable model in the sense that a variety of different kinds of
components can be utilized in connection with the systems described herein. Also
included as a part of system 200 is a destination 224, which is discussed in more
detail below. In at least one embodiment, however, the destination 224 is an object
that defines where a presentation is to be presented (e.g. a window, disk file, and
the like) and what happens to the presentation. That is, the destination may
correspond to one or more of the media sinks 220, 222 into which data flows.

[00s5] The media timeline 122 employs a timeline object model which provides a

way for a user to define a presentation based on media that is rendered by the
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experiences that include transitions between media, effects, and so on.

The 5 application 202, for instance, may be configured as a media player
WerAearelay a list of songs, which is commonly referred to B /BIS3APS009463

As another example, in an editing system a user may overlay one video

tiRemEnsoatos 1 S aiBadiniadinaticct o themedieashsa (e RuaNist of

groupings or combinations of media may be expressed using the media
medialifiles 32 mentneararletshuRtor fer isempimtinanediatimelingnth may

enQiRPTIR FkncRu0SGIchhasmeig Soge AR isytiligha.io %tfé&fgcf)f’ayback
provider of media. The media source 210, for instance, may be

CXRFITRISREd Ryt g adsa mRnsiiapp bstwiersuimedim sifesticutmdssarem. FoFhe
aSPIRIRRR, 20 %P%Edﬁ@%%?%%ﬁ%%&?&%%‘é&‘ﬁ%ﬁ% GO Py a

world (e.g., a camera), and another might capture 15 audio (e.g., a

lish of spRSheyhigheinseapmamivaniensdyione arladisoufseapothmsxamate, in
o SAMYGSERG ORGSR Frndiskand aepavalaibe gaa éﬁrﬁjﬁ@&?ait%dd

compressed video and compressed audio components. Yet a

eifvstiia Ssureediz podrigotbiaiindaterouningsonecombinaticns oF I8xdia may be
eSS B MR SAERS Al 22 Lﬁ“ﬁﬁgrtgiwgégggle%fl%k;}r%%l timeline

interface to acquire media. 20 [00571 The media sour es one
1% ?ﬁ@?é%é’élf&(iﬁ%ﬁbﬁﬂﬂ@a 226 objects (media presentation). The media

[ob¥§SeNalicn a8 ahslEacss @ %‘:"_ﬁ‘f’irl.@gﬁr’t@fa@sﬁ%@tt%gﬁgbﬁem%gi?nedia. The
streams. For example, the media presentation 226 may provide a paired
madiicereyidtd spednstrice meeba diitgriy, therend diappréselatatipre of
médR HROE SRR IDE SONl o AlgiEh e s Srahdl AANED fight
point in time. The media presentation 226, for instance, may contain
capfareneiden fvmuthpeviudiavsord el Odneuing dodcamibes wighe capture
Rugilable gt . ' and.thejx media types, e.g.
R cf AR A bR gy
regfovidempresdtsl siesarsizasgofijprt (iskdiadstepanajenthichintaysteprasand its
' i source 210 which capn 30 be accessed b
o L S BB, s B R e
2 W aniphisobliaiwslate fopplibatiorveok tbl Peod 6 shniples, ahthmedidiaurce 210
. %04 PCT/US211116 /111194 6,3 In an
mﬁﬁ&%ﬁ&%ﬁ%éﬁi@nﬁ%%’% rlg%arl#E?grécggtﬁf%;@ruelaﬁt%l%}ba\?ide a single
[ovdddia ypensdmesharseuld® cam piipsidenmaere thare anedine diasstieaion 226
0‘5%%‘%2@%: élaggrl%%\%lr%{ri%lﬁécﬁeh %%goﬁpege%%%gﬂ] QZ%da%%t}ggpseas e?c?‘i{ollt‘lao'n of
a related set of media sireams. For example, the media presentation 226 may

provide a paired audio and video stream for a movie. Additionally, the media
presentation 226 may describe the configuration of the media source 210 at a given
point in time. The media presentation 226, for instance, may contain information
about the media source 210 including descriptions of the available streams of the
media source 210 and their media types, e.g. audio, video, MPEG, and so on.

[00ss]  The media source 210 may also provide a media stream 228 object (media
stream) which may represent a single stream from the media source 210 which can
be accessed by the application 202, i.e. exposed to the application 202. The media
stream 228 thus allows the application 202 to retrieve samples of the media 206(g).
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file will therefore provide two streams, one for audio and the other for

video. 5 [0059] In the media foundation 204, therefore, the media source
WQIQslifihed as a software component which outputs samRed for2406/009463

presentation. The timeline source 124 interprets the media timeline 122,

Trbatt RhHenSaHRRI 6N ehdnaddRisrashinZs [MIBREEHEIIY feothadnaditle media
source 210. For example, the timeline source 210 may be utilized to hide

it iniRetiR STRTSHERH R TEarS fvsinre1Dedi sYewer Bonsymnple, a
waRSEIP b hepRadiadioaine 838 HarLQthes ENPRentIRf herbeadidhis

foundation 204. [0060] The media processor 212 manages data flow in a

file yalbthereforemiovids by yesractnonavdinead dwothes Sohwidepus
[0ERMPONERS e RDNaAdRRBESITAlIRR Fordl khioRRIPE K HsldefaadR Bied as

the_ components, e.g. software 15 modules, used to manipulate the data

2 Sobhvas: SREReRsoWRiGh e Wt SuEPles iRk 2 anversiatiamerkier iimeline
soHEERIeNd GRIIPEAS LS MUNENRIORAIAY D6l SAtRE sinss HRRY, m&gi;fagta QR a

to create it partially. This partial topology is not sufficient, by itsélf, to

mapaGaE B AP Shssestiasauesel thorBon omplndhe tamlinmeotspe RHY may
bdoadiereaBn mak take itha Rrial P RAIae AN thEANNEH %M%&fq&@%OM¥ide

by 20 adding the aﬁpropriate.data conversion transforms between the
megiasinserbedhidhp anesiacimieline [ fjom wikes sowgeats ff the media
frARRle data generally originates at the media source 210, flows

through one or more transforms 218, and proceeds into one or more

lﬂvﬁadiq"ghmmm ppocepsahstbinarigesadaticillioy dnyasivpolegyatd0. The
toBBREIN9 25 aemRranses el %ﬁ&%ﬂﬁ%@(@&%ﬁdﬂﬂ%ﬁ%@ﬂ% B given
components can include those that uncompress compressed data andf%r
PrSpRttaiéonn Aat‘éfti_ﬁ’édﬁml%x/,1§gbtdeas§@yhnq§ammg<anmmm ¢ daftyare
mBRN, D epRteiiad i ekdied alisaa PRk QAR HGw O WHER E Whrect
transforms can include those that affect brightness, color conversion, and
forsans ieqyreasiansiietvean dilfarnheomaniasisddMhese thpeRgniteereated, the

o R R (B v
itygH1 troprey Ble[o0BR Ieientitire. 2 M cpdforere typinpdiycat sebisdatienitpalogy
B R S R0 B S
adﬂjggtthawmmgﬁatgd:vm@mgmmfprms between the components in the
partial topology.

[0o61] In the topology 230, for example, data generally originates at the media
source 210, flows through one or more transforms 218, and proceeds into one or
more media sinks 220, 222. Transforms 218 can include any suitable data handling
components that are typically used in presentations. Such components can include
those that uncompress compressed data and/or operate on data in some way, such
as by imparting an effect to the data, as will be appreciated by the skilled artisan.
For example, for video data, transforms can include those that affect brightness,
color conversion, and resizing. For audio data, transforms can include those that
affect reverberation and re-sampling. Additionally, decoding and encoding can be

considered as transforms.
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as a video renderer. Additional media sinks can send data to such things
as 5 computer-readable media, e.g. a disk file and the like, stream the
WQa866MEskhe network, such as broadcasting a radio progran®(3indS3e06/09463
[00631 The media session 214 is a component which may schedule
(00824 tipME i SRR EYTS. THErRoRgpibaINeaia RAesE SeRA 21 pARBLDE URsd of
tq drive an[%iven presentation, and the media session 214 utilized to

medifCOEThuRTHS FrelarRemisHE THE AR £ SS0ckbr 2liostinkstaple @s an
audiayGhRAGe DRQIRGES HiRloserieRORR D aiMAdR 210885806 2l such

For example, the media session 214 ma)és(l:hange from a first topology

83V 1490 TARASEFEN tACHHiRna cheediastinby $98 St olipdporssh dipes as

cottiptitierenimpr Gasdietwaen thakeAresing Rl RRENBEHOM N ata over the
consecutive presentations that are described by the respective

nefiglogisd anbroadrastingia radiegeminm el Brovide a seamless user

RXPErERC enasithesBiaAck #f Hhe NBsRisorBRY SRR RERSEMLIANIR
another. 10064] The source resolver 216 comzponent may be utilized to

presentptionmeditesdpree theanrdin RIS IS? B RfeusibigedtiveThgiven
préREs8 IR SAVehE M@ RERYIIE PRt ¥AGH AMRHA RN ABKICR Ok ons.

ways of creating the media source 210 20 without requiring prior

Thenirfiagesaioat e forrinspasta PRICCREEDYPRIogEs ithat asstndered by
ihdQR6ah'pratRast ore empadiment, tie media fosvnsetan 204 isiilizeddt a

abstract away the specific details of the existence of and intéractions

firpletoRadoayathitiss dsrissrems draHasdiedmorssseiaidl 204 Terend tapology
sue‘@mtemeqmt%%%@&esg@;@%ﬁa&iﬂgtm&meg%ﬁiﬁ%ieglﬁ%é&&ve

media foundation 204 are not visible, in a programmatic sense, to the
Pregspitigign theb arhidgseriing the the drspecticrmfiopolegieso eXbustdhe media

seSRoH2Y B8 nPlOGk- B SESIONRsERES RS NEUARINE 2930 EMedia

interact with the media session 214 by providing the media session certain
mefaniieunaintspiasivsiasaetiated with the media (e.g. a URL) and the

[ooqﬁstin@ﬁ@%@&%e%m&a@@%ﬁ{so&b&ami HONFIEXA QMUY ga (Shia

open, start, stop and the like) to the media session 214. The medi
sogeassi ZiomhdR akardior byt iieaant ohjp020864 36604 resolver 216 may

NSRBI, OISR Ao R o a1
withandeeqoir 2glponer/lalew ledgedbentithe fomphiglat2 paodiwed by the specified
resource.

[0065] In at least one embodiment, the media foundation 204 is utilized to abstract
away the specific details of the existence of and interactions between various
components of the media foundation 204. That is, in some embodiments, the
components that are seen to reside inside the media foundation 204 are not visible,
in a programmatic sense, to the application 202. This permits the media foundation
202 to execute so-called “black box” sessions. For example, the media engine 208
can interact with the media session 214 by providing the media session certain data,
such as information associated with the media (e.g. a URL) and the destination 224,
and can forward the application’s 202 commands (e.g. open, start, stop and the like)
to the media session 214. The media session 214 then takes the provided
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timeline plugin 234 may be utilized such that different media timeline file
formats 5 may be "plugged-in" to the media foundation 204. For example,
W@ 260eeire#m plugin 236 may be written for a format in questiBAEHH2006/009463
registered with the media foundation 204. The source resolver 216 may
inﬂaeﬁaauﬁk%byéeﬂf&anarplLaggﬁragﬁaee/hﬁpeeeﬁkatﬂﬂh%ﬁige t’ﬁé?p%%]ﬁ‘é Hhte
turn the bytestream plugin 236 can parse the file, create a media t elﬁwe
deEEQQ‘emesenting the presentation described in the file, to and create a

(oS3 eINERROMCH L FshiRtaliol SENGERY 16 BXiBRHE AN HRILGIR n@%ﬁs 234 The

responsible for readin%éhe raw bytéstream and creating a

timeBnRplugin Aitimplehrntiiesd, shcidimadiffyesmsdietivdimdiliaformats
miBBEAYAR: 204 AT P aHE A G R D IR BIEI B

instance isa timelin_e source 124. Therefore, the timeline source 1
pluginadd diaazrBeotiéten damasburcat 0guesteniangmsigisteradtivith dhe media

foAHIBRIERAD Pl s%%?cweésswaﬁmgg%? ﬁlﬁp&ﬁ@% %}&gedadg @ﬁ%eg%zw

timeline source 124 is referred to as a i e plugin, w
whegeefileodéeall tybeiatened-| & fgn[tecitcFreaimplirginlific@Bganayhe
Is i 0 inter icafi interact with
R AR B SRS T S
anghestisle 222nfedimeosqurecfilksl4-Girakarhplesibrtirthslibytpitgim? plugiay2B6 is
.cal d function to provide a byte .
A S R el R
Insandimpjermdaisbon) Hedesaivim tothgneattiofimetiie fbaRdatvo20d dve not

ihed.i il.in relation to B16..3. . The timeline plugin 234
S L S S RATRI PR el T R Rt 2

Tlirge foxarths dirtiedinpphicatol 2 BAnwgddibamihethee diadimedimed 208. In an
. progar ically. In other words, lication may act as.the timeline
mgjen%r%%ﬁ?é’ogoy %&iﬁ%iﬁu l%llic%gtig% 52" %ae{f/etﬁgrl? ec%rleaa lemﬁlllrrlr?e?#le and
credigym tioreifX shles calitfask ¢fiatih &dine pltigiel ioessivgidheviiehlia described
intimeeal,[inre 1ga%li1r}1 trré aAl(\';:.thoer?tzw another example, a user can open an

30 m3u ﬁe, i.e.a pfaylﬁs lletorimat for specifying multiple MP3 files, get
o madia timeline pRAZfrOR3H, any thivo galotihdetimelinefhdgintelsakat the

the media timeline. 15 WO 2006/115604 PCTIUS2006/009463 122 in the
appsperh 208 IR Cinterad SR R Al Pt e Sul i 6 16ad ona
sage tistated E2@niEhue, 122 froel ior floun (i oOR 2 Mk ammples xho sieng lpte rplityin 234

o OB RRLS R P MR oS 4 O PR,
The timeline plugin 234 may then parse the file and create a root node and any
additional nodes to create the media timeline 122, which will be described in
greater detail in relation to FIG. 3. The timeline plugin 234 may also be used to
persist the media timeline 122 to different formats. For example, the application
202 may create the media timeline 122 programmatically. In other words, the
application may act as the timeline generator 120 of FIG. 1. The application 202
may then create a timeline plugin for ASX files, and ask the timeline plugin to save
the media timeline 122 in the ASX format. In another example, a user can open an

m3u file, i.e. a playlist file format for specifying multiple MP3 files, get the media

timeline 122 from it, and then ask the timeline plugin to save the media timeline
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interface for use by the application 202. 5 [006x] FIG. 3 is an illustration of

an exemplary implementation in which a media timeline 300 is shown as
W 2ediad4ncludes a plurality of nodes that describe an outpREBURREHH09463

for a presentation. The media timeline 300, which may or may not

1289H eaRONG ot sredia Hnednanbie dhd tERIheNthails SUYGUIRE haline
tree that includes a plurality of nodes 302-312. Each of the plurality of

gepgatey 389-3Thup thelgerdia deprdationnitmats expesspnhsplibsefippware
cow&%ﬁltét@ﬂawﬁmm H@a?avi%ﬁéﬁsﬁaﬁtyog@ea%{%g‘gg&%ﬁ”ﬂfo@%ming

_ particular node. For example, node 304 and node 3 re arranged,
intezfasedioralge hy thepmiinator 28Rild". Node 304 includes metadata 316

[oots‘aft deseries behayiarsisRd AniRyES M ahpRafeRMtioh R MBI Redia
316 mag also describe each of the "child" nodes 306, 308, such as a 15

timalige ARG érspuntas adrssibusingbsleroasdalisn dhprdetthatidasaribe an
ouBeLiF HBSINR S PiSBRALEYACUAR!G: Dy A eilcion e HRRIAIANS ARMh R not

user interface (Ul), playback or editing. Instead, the metadata 314-324°on

corrrspaeditotibeimriBoomsine A @bi(8 sbrwhfe intiruethiariaaseiree that
m&ﬁﬁ&%% l%@%&J@%éﬂﬁﬂﬁ.“%%ﬂ?o%%ewwf@f%%g%é%12

source 1 FIG. 2. Additionally, applications that are utilized during
ingldgerirespertive niaeiadatneid-822 nibst obesiinsievaatiovetaaiitidybrsthand

beRAISNIRS, ARPlsAUAR Y ExARBLe JPearplisriien 2830 FiPetiR¥ Bfode

configured as a playback engine that is only interested in the times at
30daiah redsh3ve die refangadetespeaiey ehadia aimmalinet sadbekildte N ale 304

inéﬂ%@ér}ﬁéggﬁ'ﬁg’ﬁ ‘%H%PH#&“B&%S% %ﬁcﬁ%ﬁ%ﬁ}éﬁ%ﬂﬁ%ﬁoﬁ@ 3 The

Interested In just displaying the titles e songs, which are stored as
metrstatd 233 @ mezchlstodesdriibisachyo ftbanishitiditanodes FOGIFLE sucthes a

same ti e or more.appljgations that utilize an output of the media.
re]f&?%%%gee%%gglseggg%g@gég Jz)go'sitioned on the media timeline 300,
[ood#iscribeaa inadieontaytuiont the medi timmire3900is Toisdssauablapbhigself to

tilized for displaying a. 30 timeline structure |i ser. interface, utilj b
g R TR S Tl MRS T Ml St USRS RS e
mdétrdata-3t 4r3P4noe, tharinedity pesetiha Gfdsisl riarpree06/§ 156808 ware and/or

PCT/US2006/009463 . 302-312 may be.provided s that a desiyed.. ..
hayRSeE, SRR, AL HEgER T AR T 00 8 U mtine
soarecint pretddy. sdiclh dditionaly) agp32iemdtheinmodidsz80 8k g Thelering

of W8 "Gi3OR BRI SNSRI IHLIERAHOAANR for that partioular

application. For example, the application 202 of FIG. 2 may be configured as a

playback engine that is only interested in the times at which each media referenced
in the media timeline is to be started. On the other hand, another application, such
as a media player, may be interested in just displaying the titles of the songs, which
are stored as metadata on each node. In this way, the metadata may be utilized at
the same time by one or more applications that utilize an output of the media.

[0070) The nodes 302-312, as positioned on the media timeline 300, describe a
basic layout of the media timeline 300. This layout may be utilized for displaying a
timeline structure in a user interface, utilized by the timeline source 124 of FIG. 2

to order rendering of the nodes, and so forth. For instance, various types of nodes
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metadata timeline 300 and includes metadata 314 that describes how
rendering is to s be initiated. [00711 In the illustrated implementation of
Wapog 1fie84eaf nodes 308, 310, 312 of the media timeline 1 PXHikSE{196/009463
map to media. For example, the leaf nodes 308, 310, 312 may have
398%&3;&34@?%@%@1?22332% ggagrﬁgaapbes RaRver e YheiBde type
wiRdias eac e leaf nodes - represent. A leaf node may
specify agﬁ%gtﬁgf(l)r an %%Eg%t gﬂﬁ?oq’r\?iﬂggrm&eﬂoﬁﬂ%% éoegiorda 302 and

leahiutierA@Ratds vittbo rirarmed ppogrspeoiatsallvRo RRARSING RldhEL the

el t'tm%l'ne angd.sg on. Leaf node 308, for instance, includes  ~
metadata l@%manép b‘%’ﬂ’r}@?s‘éﬁ%’?‘?ﬁ% é&hﬁs ﬂ?ﬁ%@%ﬁﬁ@é"l@@@ﬁ)@&ts to
besmisiatigired as a microphone. Leaf node 310 includes metadata 322

dress of the media 330 in a 15

m&];ﬁ/inghql ainter §2t8 hat maps to an ag

storage (é\?iéeuﬁ 3 alfIfBT AR AR Gninthe drabnedes 69%HG 312 of

theca o arBlia nt2iiscntyadaper§diay nB.ch RRIBHBI I TIRRRO 08

3R eI, address of tEhe remote computer 114 on the network 112. The
’ YSFEPTCING R trthd Pariéthetaleccpibgidwm litricve

remote Ca puterrffl.sfﬁc

theveedetmtemik AflRéddifn ERRIBOSES ﬂi)?effegéﬁ‘t: 1Aﬁbéﬁq$'aé'}1§ag spegify a

0 include the actual m

implementation, the timeljne 300 does not
parl{gt%l(él} re élrlleér?ge%n&grﬁ/é 12 bR hBRerempenesbaylich geaetivesritideo

ﬁmr@mgddmmmmmﬁgh%ﬁﬁ&fﬂ? ercmResianlONAZLNOSEs 304 896,

Is scribe additional nodes of the media timeline 300. For
L eg)%){%%p?e% ‘?%&Eéréb‘i??ﬂﬁﬁa B%Ch{ﬂﬁse’@?@%§&%bhﬁ\éi@@ep@mxeaﬁidmtfonaps
to meplesi30fe30E(1T) dibetswordinned a3 hAckhAs A, | 1@g¥g@ﬂ¥gﬁ'bqggﬁldes
mégagg%v% 5 ordering and further description of its "chlldren"._ h_e_re are a

Y D URRYIES- 3PS R tRapH doutm Astdresthef Hadineaitioehd@ in a

varie

st@0ge sievivasazseguandadiads RIR RH S AadsaflG2%8 fRsCibe; ¢
xemplary se anticsﬁbehind the sequence and parallel nodes. 7]3’]

nofle 17 drbludeR meiaAAch MNP PR SHhtibat400s ehighatvagt

addeguefickenedodDeoaihrmlvimbilnE Ieatredes ﬁow%?m%?g c{arg}p%{% 114

: gh' drep of {Hj}a sequence node 402 are shown. The children of
ekitete N8 452°5r2 1P \iRoPrOwIS Medie PYSYUBR IETW6IK 111P9 t6 Ghe

coldpteadeoadorEafiter thanther ufd it egence nod ma
. gu metaiata 410 that des;[:ribglﬂsH %&%ﬂ%ﬁbﬁéﬁﬁ (%?Egep?’u(iglﬁ?/egfxm
m“:@‘ PrioGeie s -median bfisathsrets feaanoss db e omediadnd esinfipstinters 326,

3280BaweshbildeaitOa8 488@nd/or how to locate the referenced media.

[0072]  Nodes 304, 306 may also describe additional nodes of the media timeline
300. For example, node 304 may be utilized to describe the order of execution for
nodes 306, 308. In other words, node 304 acts as a “Junction-type” node to provide
ordering and further description of its “children”. There are a variety of junction-
type nodes that may be utilized in the media timeline 300, such as a sequence node
and a parallel node. FIGS. 4-6 describe exemplary semantics behind the sequence
and parallel nodes.

[0073]  FIG. 4 is an illustration of an exemplary implementation 400 in which a
sequence node 402 and a plurality of leaf nodes 404, 406, 408 that are children of

the sequence node 402 are shown. The children of the sequence node 402 are
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which is followed by leaf node 408. Each leaf node 404-408 includes
respective 5 metadata 412, 414, 416 having respective pointers 418, 420,
WQ 29060 teddective media 424, 426, 428. Thus, the sequence ROHAT3YP6/009463
may represent the functionality of a linear playlist of files. [0074] Although
refitRedildogrsrofhih @ BrEuCAdaHERIYOharscqoafisd esiasleanigiaR ide
this implementation, child nodes of the sequence node 402 may represent

g dG SbFYLESHHBER 2FSPAERsIIRhAY MSCRRIALY R denbaades 404-

4gmovige ﬂl@ﬁf_ﬁt&ﬁ% M@hs aﬁ%&wﬁhﬁs&%h@&m SilelC -f&éwé& 1393&5544@&406,
qr Instance, Is the child of another junction-type node, 1.e. node . .
it USRS HiH oAt AR AR RO SO B Apcctiv

méthifitaa4 s20uence 1O datRi3 aegi)ecﬁwaétsyn@ér@m %, S5 RRtiRctive

children of the 15 sequence node 502 include metadata that specifies

Mg PRttt idhuzetiRisnaemeRIeds 402 ey deRies et b danstignality

offDfn&alagfiie piukality of leaf nodes 504, 506, 508 includes respective
metadata 510, 512, 514 as greviously described. The metadata 510 of

092 noihonsh thicehiddnmdtspfidhs seatsracnedg Aidcarespaafimadyas leaf
néHdaids mshesdinifon adaadial spariivs RaRhIME4RINS 1R lsent

the start time on the parent node, i.e. node 502. The other child nodes, i.e.

g A5 deBS 06 1998-h KR themplen ehildsngdesineay rbrmidigsdnle provide a
cOHBHRURBAARINIRE S SERNANEE PTG £XRIDMLe R 1BPRIE. OHRME EMEdas the

corresponding to the leaf node 504 is desired when the node 502 is first
childee{ agthen dimsHanytyRA s SutrumereR@media referenced by leaf node

[0&Rf erliié}.t@eim%gﬁl&%ﬁ%ﬁﬂpﬁﬁEﬁg&eﬁﬁfﬂqﬁﬁﬁﬁgﬁt%ii%%gwVJhich 2

after a gap to 20 seconds. Therefore, the time 516 specified by the

seAnsRRsaf20da 82 |eadna dd el of ctedendlhe Hife Bag epreciiddray iethe
s _R1LZ00f el 80 9% A8 ISP s REAMS inl I BRRE AN B 8Sution

16, 518 relative to the previous node allows for defining a sequence

oiythe repeeitisnrdupitor hradesefdseHifed Byckaahtbhiplwotityinfteatsaodes
SGEHRNSDESIAALHROMRLWNER the start Yme S%;clmdssﬁmﬁfg@ﬁfgéﬂ%ﬁ,%d.

shown by the metadata 514 of leaf node 508, it means that t e, l.e.

Theametsdlata 08l &led Urp{180deCP OB0BhitE 68 4 HTst/dskl node/of thes6gQuence
: I rt. t ' je.le 506..has

oA RPGY S U R A Sl

thirhtehieneanoriBo0areniiside ie. node 502. The other child nodes, i.e. leaf

nodes 506, 508 have their start times specified relative to the previous node in the

sequence. For example, suppose output of media corresponding to the leaf node
504 is desired when the node 502 is first executed. Additionally, when output of
the media referenced by leaf node 504 ends, the media corresponding to leaf node
506 is to be output after a gap to 20 seconds. Therefore, the time 516 specified by
the metadata 510 of leaf node 504 is “zero” and the time 518 specified by the
metadata 512 of leaf node 506 is “20 seconds”.

[0076]  Specifying times 516, 518 relative to the previous node allows for defining
a sequence where duration output of media referenced by each child node in the
sequence is not known. When the start time for a node is not specified, as shown by

the metadata 514 of leaf node 508, it means that the node, i.e. leaf node 508, should
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parallel node 602 includes metadata 604 specifying a plurality of leaf
nodes 606, 5 608 that are children of the parallel node 602 are shown. In
WeRE4erEVAel4s implementations that were described in relation RS FG2004/009463
and 5, sequence nodes were discussed in which nodes that are children
be RhtheisRENENSER bagRivgie tenprrdduonsRileeaRatasdd 908 oM Einished
rendering of nodes at the same time, the parallel node 602 may be
OutBWi'ployed. 10 [00781 The children of the parallel node 602 may be

(007 NderRYl. iniIkANeRYshitiof Uraxneitpiasf NedRRREBAEISINAIGARR o
are children of parallel node 602. Each of the leaf nodes 606, 608

pargliel gede S tnludsiorasiateia1 004 sperifying 2adpraliveqidrrbrodes; 606,
60% kR:A0 sRSRERtINEIMEHI 26 152/0701 ERER Wohealeaknodas 6R6 B08revious

includes a respective time 622, 624 included in the respective metadata

implerpgitiatians (gt spersirisssrben indsetisadaEles: Aok BowaBescaraodss
weRE dRiedesedl. il Renienea kg, fed afeth@iRRENAse$HR0C AR A edSIR VR re

to the parallel node 602, i.e. the parent node. Each of the child nodes can

renfisirdsene ipofmetighe o msaridsgrdsripmatisedes aothessans timgy the
pm@fe@&ﬁ@@@(ﬂ{ﬁfﬁér&ﬁmfﬁr%m combined functionality. For example, a

“junction” tgpe node may also reference media, and 20 so forth. Although
G

(0078 etadbita SHERIEIh § fithe daralidsnoderfld smacbe sensieeey sinmliangatsly.
FoMR%AAIqLHER 80 565!65 21 Lhe Madigdimeing iR & aMpieALVRIR 1§02,

described in the following |mglementat|on. Media Timelines that are
a

Eachopfighecieab mdes 014 fooirdpFRESPEGE ¥h Matadatib® Bh,af12 having
resﬁéﬁmbp Iﬁéﬁll'ﬂg}glgmry%' ?5 Fegﬂe%m‘é’md?afsﬁ)é?m.es]ﬁcﬁ] SRR %R0 des

may be included in"a node. Inthis implementation 700, each node In the

60%6@&3@5@1% IsresprabieedinR03g, rhetainalidubiadhmnepp ity cutiictedata
61dPéi?SEfAPQp%?ﬁ@sft{@ﬁei?lft‘ﬁ@r@%ﬁ?ﬁ%ﬁ@&%@&%‘g'@d&?ﬁ%ﬂ&&d{é’éé%ﬂ&?@d.

rendering order for children of node, specify a node type

Thetigmesriid, %ameul,l@d@f andde & RS sudaelatiVaortleaiimtatielinedn 692,
i.e.t{ﬁ@psgafaﬁpﬁ%a@rt»sﬁehbmgessﬁﬁ@ ﬁﬂqﬁ"c‘lﬁ ?gigggéeﬁ?%@/ Et%’?f{‘ﬁ]&g gq'g node

properties like start and stop times of the no for the
andirembinations ebwdescnswrisdngsioretadatal erOAOSTO0BIEL Fdbdcombined

gt% Lll .09940 [%08 [th t dia timeline
ﬁmma;y%l custom m ta?dataj%létﬁe n%gg%%@)% E{% m%fg? ?ﬁ%&%ﬁ‘gégﬁ‘é‘rﬁ"é"d‘é‘

so GG Adtheasghenstadija rmlaéiagrtim}ﬁaipﬂayes thetisiemgibislm sarigy oof
me&%{&%‘é}? Bet*?&cﬁ%%‘éﬁ %%en%(arerg 8?%‘9 N840 timeline, an example of which is

described in the following implementation.

Media Timelines that are Configured to Store Metadata

00791 FIG. 7 is an illustration of an exemplary implementation 700 showing
examples of metadata that may be included in a node. In this implementation 700,
each node in the media timeline is capable of storing metadata. Metadata may be
utilized to describe properties of the node, such as media referenced by the node,
rendering order for children of the node, specify a node type (e.g., sequential,
parallel, root, and leaf), and so forth. The media timeline may treat any property
being set on the node as metadata. For example, properties like start and stop times

of the node, the URL for the media of the node, and so on are stored as metadata.
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that particular track. Standard properties and custom properties may be

treated in 5 the same manner so that there is no ambiguity when obtaining
WS etdeldta. Therefore, even if each property described byRA@&/US2006/009463

metadata is provided by a different respective interface or source, the

oabgdia NanatiRRIPVideERaedhaiRmAC HRAK AN MU T RIARA HiRSadata to

[00811 Further, properties from different sources may be aggregated b

the arlss- iF Pt sranRiatdhe apebisatigeri R ohElGy %@@B{eh@aqmﬁgﬁtﬁd)l/:@? a
ARG R RISt AR GoR DRI SFARSIRRHB AR &onding to

different composer. Each track of the playlist may be represented as a

thetpraitigelandtaska cHadNd BepesiRteandaRusto e HeRiEigmatyehn ipated in
hegRERIRRcMelpdRln fiFD ThalS GHRRLIRNGRED L%ﬁﬁ&ﬁiﬁa%%ei-&emata.

arent node, returns the composers of all'the' media in the playlist 15 from

Sforear Fide If. €28he RIGRSTD dlescribskibte rtha smepdataatiaprovidedidy a

. di@f&%lﬁer&%mz&h?&m9%#&%&1‘89,%\3Eﬁéﬁémﬁqéfﬁ%ﬁ%%%ﬁégg%&m to

node are treated as metadata, an application may sort the no
tf%ﬁkéh?/‘iﬁf@ﬁéﬁ‘ﬂﬁ@l’@éfﬁﬁed in the metadata in a consistent fashion. [0082]
nod i r C ' .
nédfodediZmaydpelide ayd @%&E@%@&g&@ Al BY %gg?@ﬁx%?ggng

that 20 define playback behaviors and attributes for t

thgfpebustatads wepntstey mannmsthydbs noeliartimekinebdvnexaiples apiiylist
This. Di: L for t i3, f afile,
A ool vl IR He Rolp oS s Bl of
thg Rlaylgs prapdreyrepseasaiedres il teal patietshatsivengbildeofce sodueate node.
TRAHIEHIA"RiR: RRYaeRbIsE 4 m%%lara%sb@&éﬁ% télfgly[eq;eggtﬂg S8fl€nce

instances, the sourcé fortheé media cannot be specified
nedearhpleths pregi sedecadtirautbattiompiacis colcfrthreesatiayindhbeplaylist

ﬁ@ﬁaéﬁ‘%elé% ﬁo%@,"i.l hﬁé‘é’iﬂﬁ‘&%‘%i%‘?t @gn?fégerﬁoﬁlsrg eo%%?gg)a Zx.ll%a also

properties allow the 30 user to specity the media source by specitying an
proljdetsatiivly daneadonicthe nodeedificscnaonphydl @l prepertigacoatosie are
riself QL spmeLiner obj n a media .20 WQ 2006/115604 .

R SR dﬁgﬁ?::%% srgggc]iﬁgﬁ 5@%“5‘2?&%%’% "j%lc‘%? any properties
defimgrbeCbfentergiarope cynsisviddashipointer to the media source and

ibg Sowr sl roperty specifies a unigye identifier. of
O oty a g e XS U B G i B PO
define playback behaviors and attributes for the nodes. Examples of properties

defined by the metadata 704 are described as follows.

URL 706

[0083]  This property holds the URL for the media. In the case of a file, the URL
706 property may provide the path to the file. For example, the URL 706 property
may provide a path to a storage device to locate particular media.

SourceObject 708, SourceObjectID 710

[0084]  In some instances, the source for the media cannot be specified by a URL.
For example, a media source for outputting black color frames may not be locatable
by a URL. The SourceObject 708 and SourceObjectID 710 properties allow the
user to specify the media source by specifying an object which can resolve to a
media source, such as the media source itself or some other object. When a media
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property takes precedence over the URL 706 property in case both are
defined. 5 Start Time 712, Stop Time 714 [00351 The start and stop times
WQ 1g61368kfine at what time the node 702 is to be started a§ SEPYWE/009463
with respect to the other nodes. For nodes that are children of a parallel
sd%%@isf@;ﬁéﬂﬁi@ﬂ%1d@Stﬁ&rbﬁj&t,S%fUE@%Z_é@7(781é16&1@ﬂ5?§ﬁ&€éai'ﬂsinter
to the parallel node, i.e. the parent of the children. For nodes that are
toc gy s dip as?6“§t§q?.t%ﬁllJé‘%éé‘}'?ﬁgﬂﬁ’é%@ﬂilaWoB@F%ﬁ}’déE%Saﬁ(ﬁé@bpﬂy

uhigRsiddmdifTdbthdeasudelingstretptive ﬁ%ﬁk@;ﬁ%@é}ﬁ%ﬁpﬁ@wgbjea 708

remaining nodes each include start and stop times that are define

PRk Akes presrdercsiBisgtha UR k9% ATeneaboin sers bethrsedefmsdio

siefingdhe tagkemndsirpsimes 712, 714 for the node 702. For example,
when the start and stop times 712, 714 are not sFl;cified, the start time

[0688h 15TReMatiArd) B dinsn/dRd thb define rby hetktippdaemeda 198 is to be
stheRdenng Medizeiplerentrd fMdhaJarderaPabusompisiedtMednor a

Start 716, Media Stop 718 [00861 Each node in a media timeline may
iz Aedemiodiinstane o dinsoth AT gonrimer did s o 718 ¢ebpedtielptive to

thesfiparRPRstienial the padia biefHs ReEQH P 2040 AP Silin of a

node 702 may represent media from a file having a total length of 50

segpepprIotnetbedr iohiddaodnigmlvientsiorbanslisiomyimpdrtich 614t are
danRdiBHANAR B SY %eﬁegﬁaGé.hefﬁLeremaﬂﬁ&g'ﬁoﬁeelggagﬂ'ﬁl%fga%%ﬁt and

may be specified as 20 seconds and the media'stop /18 may
step duifesdhat B0 debinrdgclrooe 1p Thwatipasicibing olnme ipwmlotherdtitien, it is

¢ . ) 14 of o et
I S 0 R 00 S I o A8 00 SO o
exppiplmavies thedtaktopd Alep timeyddiatimetemot spesificts, thdhssarttiame 712

e A R e B o0 BB o
refreatieed dinde bpdhd GRddicostaletzds and the media stop 718 may be

M%HEQ%E%’W@ 39 %&aéltge giéhe time period defined by the start and stop
| ) , 1.e. "nodetime”. In other words, output of the
[0g86} tiorEashyniod einendwdsuicmehine RayWeH P06/ 1i&Hio4 The media start 716

PCTIUS2006/009463 the n time is equal tp the mediatime. | other
o R 2 R B o A R a8 O
Falapsewple vidawitaf@oanybepnadet media (eom,dfdeldaeing adaal length of

50‘S isrencicl)%ré%! if”ltﬂee Qsoecljr? ﬂ@&e@e&?%&%@l%&%‘% B %?f%ﬁ@gﬁf{r' % portion of the media

from 20 to 30 seconds in the file. To do this, the media start 716 may be specified

as 20 seconds and the media stop 718 may be specified as 30 seconds.

[00877  The duration of the time period defined by the start time 712 and stop time
714 of the node, i.e. “nodetime” need not equal the duration of the time period
defined by the media start 716 and the media stop 718, i.e. “mediatime”. For
example, when the specified nodetime is greater than the mediatime, output of the
media referenced by the node 702 may be slowed. Therefore, the portion of the
media defined by the media start 716 and the media stop 718 may be output for the
duration of the time period defined by the start and stop times 712, 714 of the node,

i.e. “nodetime”. In other words, output of the portion may be extended such that
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media may be output at a faster rate such that output is finished within the
specified 5 nodetime. In a further example, output of the media may be
Woreated04or instance, any portion of the segment defined B T1ES2006/009463
mediatime that is greater than the nodetime is not output. In an
thénpdastenéationgihe o diantisdelinadise daemaotxaniplecdnNgsieframe of the

behaviors, byt rather these behaviors are read hy the timeline source 124
BT e e (TGRS 2ot s se AT 408 bty e iank

(elf),[6038), Wherdham medidlsion THéndhainasn 18R imaotse esdiediile the

erdia referenced by the node 702 is output until completion. For .
MECHTIE BR QY 8 astasteriptestie frgrtriie HsBetowibin hrsmesibed
nétesidethatitee supdlechavaifsedviafion of eachipediaiisMyeigifRerd. For
. Additionally, "back tg back" output of the media included in the playlist

MYERF B RUHOR Pt PFeisgimeRisdetitied Rt aedipime Hains greater than
theadetiae:nodetvaypie tealesprmeateRhnadesdisl ars-ahitdisatddbenot

sequence node which do not have a specified media stop 718 properties.
erfRTRS EHACHOY DAY FRE B TBes e Sehayiapertie e JeYitke tmsliasgurce

1203yHeaverieriAgCRR RRAVANUNAL AP al GRG-RENRE A Ime e pad: 1.
Examples of time formats 20 include 100 nanosecond units, frame

48 mbel 1R R dReHR S o STiRls thaeifse T8fniamScshesitisde diiy media
reliERéhREMHY 1RE thedstadimes tlt SR kB ikfiomediar Slaipld and Player

medja stop 718. Additionally, the time format 720 may specify differen
SCRIRQAYF IR eal qithe pBut ofra pdanbist pbmediateat dressighthavg the

OSRRHBEEEA M MY %ﬂ%&l@eﬁm%&iﬁlﬁiﬂfi’}%ﬁﬁ%wdoﬁﬂjﬁ’pf the
while the 25 media start 716 and media sto]Fé 718 time formats may utilize

mpdig inebidsts isthe e gineatnbe desood o) Tncrtesenh hitcarsrorthe media
tHREHRRI Y SRAR LR, HE Jested DiviR A 42RO 1@ %S e Chlldren of the

example, the stream selection 722 property may act as a filter such that
seriisaee madn Y Bk danatdiaradrmnreiliedmsdiretion fd hompauiEsfor 30
Till s reference both audio and video streams of media, such as

a television program. The user, however, may only be interested in only
0958 vidEeestriigerbased 2repertEsoefiesgdonl POTevioRsyE/ 00836 3hivhe an
adeBhpaRispesilieshanhetPeR JQRRRRLS 19:-he! m@g@%&@aﬁeﬁﬂ@% ats

streams. I such a case, the audio stream from the media is not exposed,

inglyde tHf} neegsseans ranitee frerenuntber.rdae goleprodidebn|fividethe time
fo%?‘ﬂ'%é;ﬁ{gﬁ éﬂgﬁTy the time format for the start time 712, stop time 714, media

start 716 and media stop 718. Additionally, the time format 720 may specify

different formats for each of the time-based properties. For instance, the start and
stop times 712, 714 may utilize a time format of 100 nanosecond units, while the
media start 716 and media stop 718 time formats may utilize frame counts.

Stream Selection 722

[0090] The stream selection 722 property can be utilized on the node 702 in a
variety of ways. For example, the stream selection 722 property may act as a filter
such that media having desired characteristics is provided. The node 702, for
instance, may reference both audio and video streams of media, such as a television

program. The user, however, may only be interested in only the video stream, even
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examples of stream selection include, selecting a language for the stream,
selecting 5 a bitrate for the stream, and so on. Additionally, files can

W@ ateiH ldtiple streams of the same major type. For exampRGC BYHRPEUHEI463
contain many audio streams providing a choice of language and bitrate

ifAREARIOTD6 9 &HiRaMen RAEM M Ras6es $ehiP9 WobiPimataRe A2 4ideo

properties may be utilized to specify other properties 1o such as frame

stiea1sn;lB| AsP et eratoha A S atrRsin Jirmetheaediaois, netespeserbginst that
it fEBPLARe 1308R 12 TR AR PRSIAIEISHRL CORR NG/ he other

these formats are then inserted into the rendered media timeline during
exsrphecR Ssepceleationdduda salreline p bnmege doprdiscraemastlscting
a BRRAJIGIRREIELBOY, mﬁ{)yotmeslsmeuﬂo%aﬁgdﬁwg% DR RIS BrBns
r(iﬁeated. For example, if the loop count 7 6 property is negative, the
ofpthp esIeHB3 M diEDe fe RITCEXRBIPIRe S95eR B8 wejdia mapyamdio streams
dViiishn Bisatled B URRRR I e AOdS & diapigd by setting
P the c%ﬁéalgled 728 property. For 210 exagnplé%,%lf%ﬁg%éigab ed 7§28 property is
FaggaapBases 74e node 702 is ignored during rendering of the media
Smelingo Q| Eﬁg;é ] e ofe vided |
wﬁnediaﬂimeﬂi@%@&iﬁ%ﬁec n(‘g@}%e(fgl%’gq&%eéﬁg Fa'a E&m%lﬁ% is gﬁﬁé‘%%&?ﬁe}%
sugfe @isEBieg yats, Poistragnscietatio;staislioosapytlisitiretanedih sefergribad are
Qdhedpadia timsl | appea. (f 1k [adimeline has 25 only. t
e L S R R e
thesgtipanatsieredhanbasgsied jaithelimaderathmsslio tpreting dhatie phidack.
L&@g@%ﬁ@%pped during rendering of the media timeline. When the node
702 1s specified as a NoSkip node, i.e. the NoSkip 30 property is set to
[00%lie”, The lasar eowiiof 2kiprepertiothey hedesedity tpedfiebifiednanylei#@a, the

di Ing oytput as part of that. node 702.
o e P S Ra o) T e B PR i 2o
prepeity Fodegatiyiarétetivatmodel 702 nhedinatiferencyddpahtatiode i7élemay be
re %ﬁiﬂlé%g&r&operty is specified on a parent node, the user will not be

e to skip any of the children in the subtree of that node. In a further
Disabled 728

[0093] The node 702 may be disabled by setting the disabled 728 property. For

example, if the disabled 728 property is set to “true”, the node 702 is ignored
during rendering of the media timeline. For instance, a sequence of three leaf
nodes may be provided in a media timeline. If the second node in the media
timeline is disabled, i.e. the disabled 728 property is set to “true”, output of the
media referenced by the media timeline will appear as if the media timeline has
only the first and third nodes.

NoSkip 730

(0094 The NoSkip 730 property is a feature which can be used by timeline
authors to specify media which cannot be skipped during rendering of the media
timeline. When the node 702 is specified as a NoSkip node, i.e. the NoSkip
property is set to “true”, the user cannot skip to another node after the specified

node 702, and cannot fast forward the media being output as part of that node 702.
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implementation, the NoSkip 730 property applies only to a sequence node

and its s immediate children, e.g. children of the sequence node that
WQRiiiobw the sequence node instead of being included R A3HH6/009463

sequence node that is a child of that sequence node, and is not specified
Théongefaiatealepdenay itkipmoeaigteroceil fhefodedr thatmpde, #2.NdskapatBer

property may.he used to. prevent the skipping of advertisements
iR G NSRRI AL SRR 3 FOTA R ATD ERTE B oo bser
wilteoonhe aphpndaman s dhealatidrenciniiiid aftitredicstibenedee Imaderther
. and include leaf s that reference media that can be skipped, such as
RS g B0 FRER SRR T EI R RAATRE FRe ahd it
immkilized tendatiag eofectidiasenf ofictlesstoficagh \whih thatsdiresdy falligatehe
For example, a media timeline 15 inclugde a sequence of ten leaf _ .
SOQHRES TRAR Wi PR Se PSSO RTINS SRS oReds (B fica child
of Mbkiynsaperoie sehddsthee spebitedofes hpaatiemaydesip Heimmediate
rendering of the first and secggd leaf nodes, but cannot skip, to the fourth][1
chilgfnsix s EaRPLCeiiRHN AR, dr teRIRRBE e AP LR PIREent the
skipphele ik dhasenesie thetetinr d0by Nede fodesothadersestadrtie sfser first
may skip to any node 20 below the seventh nade, but may not skip to a
seqiishee a8eGe e LL TG Hode {H%Ye%ﬁﬁﬂ?,e Riliht e S deguionce
no®OSKID bl 3Caf0RS s Mediscisnalnemoeday tiapRrad spalkpshildiath ixe.a
all nodes are not loaded and/or created on the media timeline when the
tel¢yisieR HER8HARYS initially loaded. 25 Therefore, the children may be
osspdedianaieskisated asopeadesial e bdistussanedmamiclieasvng of
and creation of nodes may be found in relation to FIGS. 12 and .13, When

nogisa SRR MIHER i USAE AR thAiEAten 108 mraamle, pdnsdihStelinggrey

indialoadedhich haveshidmasess thelarenspaaifiedas sbirRakiPnolies being
indicate that there is the NoSkip 730 property for a child node, the NoSkip
Noshin radesrdgertye NrRiimerpasestis st 3 afTBe usdheioggothe user may

skip RS/ IImfelh £ G S Al SeddQ rdF AotRR¥Et LasdIPSikip whilid Serth,

property may be set at a parent node to indicate whether the parent node
fifihcaintbs secenidurrighthaviig. e RSB Reres o Siriary detingthg ggndering of
thPHEAE heLenRdering abitemedia fgagling i eniosien AaYIR S Miedode
to indicate that all the previous siblings of a node should be checked to
belgsvdhaiseyventh node, but may not skip to a node “above” the seventh node, i.e.
the eighth, ninth and tenth nodes.
NoSkip Child 732

0096 Media timelines may support sparse children, i.e. all nodes are not loaded

and/or created on the media timeline when the media timeline is initially loaded.
Therefore, the children may be loaded and/or created as needed. Further discussion
of dynamic loading and creation of nodes may be found in relation to FIGS. 12 and
13. When loading the nodes in a media timeline in this instance, parent nodes may
be loaded which have child nodes that are specified as “NoSkip”. To indicate that
there is the NoSkip 730 property for a child node, the NoSkip child 732 property

for the parent node may be used.
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5 navigation to the node is valid. NoSkip child 732 may also be set on a
parallel node. For example, if any node in a subtree of the parallel node
Whaehd eskip 730 property set as "true". In this way, navigBfidiiiS2006/009463
between nodes may be provided that protects the use of the NoSkip 730
[o@roperthed 00SSEY baild TRX grofibrin e Dlirot3R R YReEH RISt cate

WE@ dded to the 10 media timeline, the media timeline may automatically

REFSERR e 739udrs el e dasing st kime 39 reperty set

asttieles NDAginkhisewaderia p dEHRY nRIAE el Bl BB SIAH G5 1424 Phs used
FIG, 1, cano iﬁgze which nodes of the media timeline to load and check

toriiicate habatihe RezigysAibling e g nedeshauid hecherkaditp.detpamipe if
naWaefARROId the M@ﬁ@@tﬂi@l'owébﬁiﬁtﬂﬂi@d of3a ﬁ!ﬂ@gii%l@m%@n&{%ﬁpﬁgﬂanel
1a.

components which analyze and/or change the appearance of the me

nqges &L AXERIR dumrntshinnasittehelhc risalial madr kas e Nasdkip
THREPROBRIA seusl o ilR SRR %0883 Batai HeAReAS d&ed mRIFBE B ibvided

icture), and so on. In an implementation, an effect is not a separate

P
thabRrotsG R Eaf 150 Yrivrdiople R iR P2ePfsithe media, the author may
[08RECIETECES 1B b e iR AR RKIPE7BO IR op iy SXAMP ey TRe NEIRlR R the

may include an array of effects that are defined on the node. The array

mediy, Uplinga therisdir dirpelintoey apprerntisaly satphiedNattendokild 732
profeitfien Meuedia EIIRNGRELMY BE MRdsifERIAL Il iigy o rendering

implementation, the effect is not an object which actually implements the

engis ey tingltesierrd Yoo Blérie samersimizaadighisndes fiibe modia
titRBRA16AY AR IBR RftRgErDINE If RINSLED PR H16J1098d S IRNGHR.

the media in the previous implementations. For example, as discussed In
. 3, the leaf nodes 308-312 themselves do no contain the

pdpdiariybiabhes fpcidde igsPeiivemeiadaie 320:344 hﬁ%ﬂ@ﬂnéﬁ%%% SPegiy

pointers 326, 328, 332 which specify how to obtain the media. The
COEBPABEHENTKRIfE el &Ry andmEnsbARSeh Eheffappseranate e hithantitediby For

e tha?wpﬁiqum ALaxacyteshe,Media H{%@Q&&%\ﬁ@%&ﬁ%&?ﬂ% an

at includes 25 WO 21)1)6/115604 PCT/US2111T effect has
andie flgeshocananidefiamdsapay ansthbe(specifictiseiyapitsiye), and so on. In

ti in.anathes imal i fect.i ided by: an.obije
i R R AL LR e e i
foprhsotnediss dhmavihamieirepeaifhafsatmes thataetadata in the node. For

example, the metadata may include an array of effects that are defined on the node.
The array may specify a series of effects to be applied to the output of that node,
i.e. when the media referenced by the node is rendered. In this implementation, the
effect is not an object which actually implements the effect, but rather specifies
properties and attributes which describe how to create and apply the effect. This is
similar to how the node references the media in the previous implementations. For
example, as discussed in relation to FIG. 3, the leaf nodes 308-312 themselves do
no contain the media, but rather include respective metadata 320-324 having
respective pointers 326, 328, 332 which specify how to obtain the media. The
component which actually implements the effect is loaded at runtime by the

timeline source that executes the media timeline. Although metadata that includes
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5 specified relative to the start time of that node. For example, an effect
may be specified on a leaf node that has a start time of ten seconds.
WOrpEidied4he effect will be applied to the node, when rendeP&d/B$290¢H49463

node has begun output and ten seconds have elapsed. [ooroil Multiple
effefiediacabebe spasifibedonthdoseAddiiapalitssherauidiicaidhe siarately.
A _e,g?@{meline may also. control the orderifg1 which these effects are

YedR BRI EasRIbiom s SFE5H S R B A P ¥ B ebiert i the

medie reliiesyioh eliptimdhetimrhetspecified by a node. Examples of
effectsé%at can be_specified on the media timeline include: (1) a simﬁle

00k (B e Gttt Redes A @ynediafunsimemaay. Payetmes that are

spéUERB SR REINE B LXRMDIRRYS Ffetis ML FHRURGAPLD 58l {Gnay be
FIGS, 8-10. Simple Effect [001021 A simple effect represents a

SPBHffoNRALISHi A0 e HBRIdE ivighe WiReH 5r srrdfsidddarsioserthrstect

wiﬁmtbﬁﬁslﬁéﬂ%rfhé medBe AT dendeied Qe IHANREhRBBRRNSREpiind ten
example, an echo effect may receive an audio stream and output a 20

seqorelifayselaRsedream that echoes, provide a "black and white" effect in

(oo WHIChVIGARNd S HBAY BaRHBI ok A Whilen Rk 2018 HRATIYVE RIS O the

made to appear as if it was captured several decades ago, and so on.

madig Hpne ks Alsrirestial sheop st iy iens| ffesieatisnepoissh.  For

i) s RdeBAR4pckidesrBeisdataROdthat sneei
ex%e effects 806d925 808, 818?% shown in FIG. gé‘?g Lﬁiggg igtgyoeff effects

thadipyeberrnee iub by1 o medy. bExaspniss &f GfEsts $hat praroepirifistbpaghe
medeyieenBddhatindelamngedyie Avlate 816 KRR SRS

plurality of effects 806-810 are concatenated, i.e. the output for the firs(ts) ®
trapsitiepatfcgbe S othse fipnissionotdensdeamamlgusetiretsoner, ke frowhin
relli My Hpssefeds to the media 812. Each of the plurality of effects 30

806-810 maybe given a priority to provide an order for processing the
Simplsdi{fachr instance, the priorities of the effects may determine the order

100iB5 ETESIRBIE AR M ORL 1A 8%1[5&1%’%}&%11&&99#% 2 strgzém of

concatenated. If there is a contention on the priority, the efrects may

audigdadem an@ evitte Aslebie dtwam sphtifittinwedesfécinmagnéooiont out
coABIRREMRRR Loyl WalicoeRl IR %@Q%O&?H&{ff&tﬁ?@a&%ﬁ%%%og%a

not change the duration of the media 812. For example, the processin
moghidied audio stream that echoes, provide a “black and white” effect in which

video is shown as black and white, an age effect in which video is made to appear
as if' it was captured several decades ago, and so on.

[00103] FIG. 8 is an illustration of an exemplary implementation 800 in which a
node 802 includes metadata 804 that specifies a plurality of simple effects 806,
808, 810. As shown in FIG. 8, the plurality of simple effects 806-810 may be
applied to media 812 included in a storage device 814 that is referenced by a
pointer 816. In this example, the plurality of effects 806-810 are concatenated, i.e.
the output for the first effect 806 goes to the input of the second effect 808 and so
on, to provide the multiple effects to the media 812. Each of the plurality of effects
806~810 may be given a priority to provide an order for processing the effects. For
instance, the priorities of the effects may determine the order the effects are
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5 plurality of effects 806-810 may be truncated at the time boundaries of
the node 802. For instance, the rendering of the media 812 may have a
WQRehidH@H10 seconds. The processing of the plurality of eff@EtE BRHMEHN0I463
however, may have a duration of 20 seconds. In such an instance, the
cohpabngseurpeas of £\ Gnikibay Sk %fﬁsﬁas'@ﬂeoetﬁa&mw%qjdded in
effects 806-810 for node 802 at 10 seconds. 10 [001051 When defining
the-erdeiceastpeidest wasweniticd srthsecfiertipeainay explicitly specify the
oltou's B IRAURLIRRLEAH ALBERTEPIRAIRARTY BPLRAIYE. ¥ oo

of the effects 806-810 may include data that describés which stream is

nebophngedhe Weshonratihepmediachiar toefexemmlestbe proagssing of the
plaRMRy SERIRINE SE6RTRLIRSEHREE RN ACHY RERY G AEIRES WG e ?ode

effect's 806-810 15 output, e.g. audio, video, and so on. Further, each o

8QRe ditciagoma1themespdeingeinibemadindl Yanasbeave etaumiien of 10
scRBHMR aTHOP s <Rh Sher Bl AR @@%@86@@]@%&%3%@%@“}%6 a

[001061 A composite effect may be’used to process média of t
dygptop@bPaarsondsie ko Hick anrinstanas dirsimetioe squrep E24-06 FiGs hmay

f%lggf{s%ms%gef%mmﬁw_wpé%wé@% P8, plguing 2 M@'&%wﬁf%‘?

hat provides a composite effect to the outputs of two or more ¢

[0¢188le s Whaen | dpfinie ot ielteetsingfethkhtationduthinilaf tththdipmline| may
emgﬂgg%@m%é thed meé,%ggsﬁgs é&&%@ﬁ%%%ﬁ@g%%@@iﬁ'o. For

node includes an array of comp effects 906, hen

exspapleyiperh ebhe cEieste 06t SiHE mayhimcbidd datactiat daselihespdiditiestream
is"n A REGHING 'DRUE plihe effests 29ROLh:and ﬁ%@stﬂ? é[f%ol%%o%gve
f eaf node an

or the outputs from the effects 906-910. For example,
refngb Huel elated thedydpscrhmsfitheradager thepehilfitbe oéshecpiaeakiélactde806:810

reyj descrbed, e le de 912, 914 includes r ive
o S ST T 60 38, TR S B RS Sy
inplgd¢s2adad ehel destd®s poitéetr $i0R0q8Y Grthatopftimeacd thepdttavithin
thg]ff% 924, 926. The leaf nodes 912, 914, when rendered, provide media
C

26 for output. [001081 The effects 906, 908, 910 are applied to the
Connporief Bitectredia 924, 926 that are specified by the parallel node 902.

G e AR SRR RO i
parallel node to give a resultant output. For example, FIG. 9 is an illustration of an
exemplary implementation 900 showing a parallel node 902 that provides a
composite effect to the outputs of two or more child nodes. Parallel node 902 in
this implementation is similar to the parallel node 602 that was described in relation
to FIG. 6.

[00107] Parallel node 902 includes an array of composite effects 906, 908, 910.
When specifying a composite effect, the author of the media timeline specifies how
to connect the inputs of the effects 906-910 and also the major types for the outputs
from the effects 906-910. For example, leaf node 912 and leaf node 914 may be
configured as the children of the parallel node 902. As previously described, each

leaf node 912, 914 includes respective metadata 916, 918 having respective
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cube, a scrolling roll of film with different media playing in each frame of
the film, and so forth. [001091 Although parallel node 902 was described
WQ208pplvirtd the plurality of effects 906-910 to each of the leaPAbHE3094/909463
914, in additional implementations to the parallel node 902 might apply
poihesiEnts 996940 fefashea feswstine mbiidi2ef Uns paralicapasREd12,
In other words, the effects %%6-%10 ne%d not be applied to all of the
O RoHESINSRIFELrRERE SMFEharanrAJIE BB Eor example, the
[ooidgtadeia 8Fdcandiy, eliects 008 OAPpHRAVISARE BufIR 6T e RRRAITHA026

nodes to apply one or more of the plurality of effects 906-910. 15
thef 21F SRE Y (6 PeeAle} é9%9.@ﬁarﬁﬂﬁsmko¥w@s@élﬁw 902 may

proviglenestaiinn R0 Wwithhichifeléansiiameftos! isidreyiiadiRISURMY ANthe
effect between an qutput of media referenced by a previous node to an
cubmﬁﬁffﬂlmwaliérréféoﬁwd%ﬁfe{%éa%mpmaé% A paed famg of the film,
andeguBhse node 1002 is shown that is similar to sequence node 20 402
that was described in relation to FIG. 4. The sequence node 1002 has a

00830k a iy BeRel mareileh dode 1956 Wisodairaibsd ehirmelyBebesalmalive of
effeeeendf920 Fah @i HramlualityQidealnodes 1A041d 8406 entations

respective metadata 1014-1018 having respective pointers 1020-1024

theparslled reefe Y83 prighieprbatic riftests §96-2) troentatiy sfdheshildren
of BIE3A03 indludpsnetadatar %ﬁmﬁ%@%y@%@éﬁmegmg%%%% to

that is to be employed between output of the media 1026-103
allyorbibscradsy et cugeebildrraphdbesraotleh oode TS, I texasobn the

m&Heah 2 Rprliedto ébs-meﬂiﬁép%%ﬁﬂsgﬂismg SRS nodes to

children of the sequence node 100 e transition effect 1012 is utilized
apRIYCORSIShEERR Wrthear Birakti 2 Beffeoe290:98 fhto a single output.
Tradsinaithe transition effect 1012 may include data that specifies one

or more of leaf nodes 1004-1008 to which the transition 28 WO
[00p06/¥10:049 mwnl@z@&tl% ¢fam mm%@ﬁ@m@@%@@@@.moﬁmh a
wefRRIBRISr08 d3'3J0aYi SR N PAL NG UBASHOBANEE, F1GIBER B media

employed between the output of média 1026, 1028. The first input to the
refigegmsieid @Eﬁe@f%@@.@sié@dﬁp phica oy ipie b decibievibfeteiceddesiresissquent
nolf?! 1H348;198%, EQ@@S&% e f@d&%%’&%%ﬁfﬁ@%%&@%? {5 .E'é@}u’éﬁ?é node

node in the 5 sequence, I.e. leaf node 1006. Example of transitioh effects
40thdhedevens dedivibrgsen relation to FIG. 4. The sequence node 1002 has a
plurality of leaf nodes 1004, 1006, 1008 that are children of the sequence node

1002. Each of the plurality of leaf nodes 1004-1008 includes respective metadata

1014-1018 having respective pointers 1020-1024 that reference respective media
1026-1030.

po111] The sequence node 1002 include metadata 1010 that describes a transition
effect 1012 that is to be employed between output of the media 1026-1030
referenced by the respective leaf nodes 1004-1008. Thus, the transition effect 1012
is applied to the media 1026-1030 originating from the children of the sequence
node 1002. The transition effect 1012 is utilized to combine two or more media
1026-1038 into a single output. Additionally, the transition effect 1012 may include

data that specifies one or more of leaf nodes 1004-1008 to which the transition
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fade between two nodes that are output in sequence, a "swipe" of a first

video with a second video, and so on. [001121 The transition effect 1012
WhaedSe8tion 1032. The duration 1032 may be used to spe®iBIarr2006/009463

amount of overlap desired between the two or more nodes ina 10

effe%fﬂ e Be RRpBEAMPIR. dishaseond @&Htﬂﬁméagy@m%%ﬁa% effect

026, may be output such that it overlaps for the duration 1032 of the

1Qiangﬁmhee@féﬁi%@ﬂzoeWQéhQ@thfdmém)ﬂa%’ﬁh@%q EErgbiput to

thé%&ﬁSﬁfBﬁ%&‘ i@l@'%’sﬁ{:ﬂi&&'ﬂ%ﬁ&é%@%@@ﬁ%'ﬂafs”@&ﬁfed i.e. leaf
004-1008 and the overlapspecified by the duration 1032 of the

nqun&%n eHeemest ny [Gothesjralsibarceiess A2 dsdhisenspbaifidel ikdhe
seg Hemele e dfadtanciie sl Ak TRy SRAMY &RIQ03h ARSIk cross

ach of the children of that node, e. g. leaf nodes 1004-1008 of sequence
fade betwoon twharedepchatinee authat br seaveurs. ameniredofircimiaidse viith

a IBesaVRitRnsiEQp for all the leaf nodes 1004-1008, the author may do
so by specifying the transition effect 1012 as a global transition. 20 Thus,

00y pebifyitigpai isbeffreinkitidrhane duntirme@not. ls@éuﬁgtlalséﬁéi’amy be
usté&'%é'g Bef ?g Efi“%{?rf&‘?ﬂ? oFHeehMerRdaa KON HC 4 & %%Pé”ﬁ&?e‘é‘)ﬂ a

of an lary implementation 1100 showing a node 1102 having
sem&a&at&qu@anamabm&lgde@oacbiumﬁtyldheﬁequmemmm 102% | ikay be

oif SRR Sensl T bennded (s dPSRRinISIRUAIP 1012

ect metadata may a So spécily a variety 0 propertles
Hﬁmpanaaff@dp\ﬁatumtm piE thiseseffemrion atedia 002 OB onuyeslefifimstiandaf dhe

| i Vv specific f e
e Y AR BT S RGBS 0 by, e
dwrpionill 038 tf rho‘brdesmereﬁcct Tﬁdﬁsform 30 objects, for instance, may

lis h 12 et of erties, which,are.used to onf eth
[Oﬁg sféh‘;'mg Je\gefgs FOV %%egeffgct o(% e;%amgf( a%’r?d f}% %\?6 offect
1@@0@@;&5@4@@@1@2@%&&@46& eaniveﬁﬁtetnﬂnktmlmndb]mtmbm,ewgeleaf
%‘Off Q)]&gtlef for controllln thsd}[ ,Tﬁathatlon &dﬂbr&ﬁtr}eg medla
{

ddition ese pro erfnes 0 er custom proper fed of Ttares may be
tuﬁphﬂéldelsfmfstﬁ& effeatf ﬂfeesﬁnﬁe\brmgnm tietinl] dickafnteleol (OHeD08, the

A1 1108 Yatis supportad S MedRITeHRS 2 5608 ion.
Thus, by specifying a global transition, the author need not specify a separate
transition for each node.

Effect Metadata

oo114) FIG. 11 is an illustration of an exemplary implementation 1100 showing a
node 1102 having metadata 1104 that includes a plurality of effect metadata 1106.
Like the metadata 704 specified on the node 702 as described in relation to FIG. 7,
the effect metadata 1106 may also specify a variety of properties for an effect. For
example, the effect metadata 1106 may define standard properties which have a
specific meaning for the media timeline. The effect metadata 1106 may be used to
configure transform objects which are utilized to provide the effect. Transform
objects, for instance, may publish their own set of properties, which are used to

configure the transform object to provide the effect. For example, for a color
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[001151 Similar to how nodes may reference media, an effect may
reference a transform object that provides the effect. The effect object
W@RWp'11368 property specifies the GUID to be used to createPREEUS2006/009463
transform object that provides the effect. For example, during output of
conertee tiandhedi aststtminibicatceipeeific pinp iptibe Rifechitbpdiih & tHE hue,
1108 may be created when needed.to provide the effect. Effect Object
sarigfion 3 PEEHAE HOd S4BT R B RE o P PR of

inté®& pRINtBE pekiriencets effest. ofjectsllatingvidaslisimeftaéxiingles of
referenced effect object may be, used directly during output of the media
effgtireiadate 11691 ésesf‘l*@ﬁfl)gﬁfé%ﬁ' MERAHBISENS takes precedence
EffeeeObhefitaon® iR if both are specified. Priority 1112 1001171 As
previously described, when effects are concatenated tqogether, the priority
(00345} > BT IS h & AR TR s PRSE &Paéﬁngaﬁf"tﬁg&%ff@%.rﬁﬁiﬁ%‘?ﬁe a
tralfs O OH)G G BHRGHVMthEefFme THIDERbINEHHRGTAD applgstierty
the_order in_20 which the effects were added tq the node 1102. Start Time

spepifigs dig ORI 10 hs Bt giatethe depstopiaisst et Progidre the
effepecifigdralapue fadhe vagfiddPhansuhichérealiRehiobRRE Fiserehbed by
start and stop times 1114, 1116 define the time at which the effect will be
the.gffpet ehirel@BFBE B snpebraispieimdienmesdrd o asavine tha sbifch for
Eftha eyiserdyragion of the output of the media referenced by the node
1102. These prgferties can be applied to both simple effects that were

[00gisk cribeRinAde hith mpkdilie the HphisdrbhlQ Mapsity s aeemiy to
refHERIRIAN AR 5T 16 &t TS Frrma dib 13136t [0dd kel bif sledtRPEoBRBE may

times 1114, 1116 may be specified in a variety of formats. The time

bergpahdireayiepasoHaytRf deaelipetifpimonshtitr s tiyipbicct

1120906 ERMEBI UL SRARE/OAIAR3 SHag VAIIBS if vyaligh §idimrdormats
may be ufilized, such as 100 nano-second units, frame numbers, time

PriggHEd 1d2d so on. Duration 1120 [001201 As previously described in

oI ERIORLAFIG A0y N QHBLEN e RIBRSYare TBaNcRR e R SPBEHY the
the duration of a transition between the output of respective

priority 1112 property may be used to specify the ordering of the effects. If there is

more than one effect with the same priority, the effects are applied in the order in
which the effects were added to the node 1102.

Start Time 1114, Stop Time 1116

[00118] The start and stop times 1114, 1116 are specified relative to the node 1102

on which the effect is specified. The start and stop times 1114, 1116 define the time
at which the effect will be active. If these properties are not specified, the effect
will be applied for the entire duration of the output of the media referenced by the
node 1102. These properties can be applied to both simple effects that were
described in relation to FIG. 8 and composite effects that were described in relation
to FIG. 9.

Time Format 1118

[00119] The start and stop times 1114, 1116 may be specified in a variety of
formats. The time format 1118 property may be used to specify the format of these
30
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media. For example, the duration 1120 may be used to specify an amount
of overlap between the output of media referenced by two consecutive
Waesl INUmber of Inputs 1122, Number of Outputs 1124 [00 PXIYUSAH|$1809463
effects utilize one input and one output, and therefore the number to of
tidPYimARRD Qutpitsr) LA%irhd 2rmax beaselautomaticalbhindhe@edis-second
timeline for simple effects. A transition effect may employ two inputs and
“%ﬁe%@f&ﬁjﬂumh%f@%? A8 AT nputs and outputs 1122, 1124 may
Daleadr198l automatically in the media timeline for transition effects. For
““composite effects, an author may define as many inputs and/or outputs

[0¢3% e sk Pr THiEPsH rdesgribad iveslatppmBlts dAdthehunativnobl 201prpperty
mPRARSEIOYIRE Huihoiineiiest theNumhe b efyinpus. BRSsctive

the transform object thatéﬁjr{ovides the effect. Output Major Tyne 1126

mﬁﬁ@&zzﬁwr@fwfﬁax thajoutpien 1280s8pecimetsrst inshasifp aoatheunt of
oRHBE HePRBEININAHIRLE FRALENBR EAEORPRED SACLRIRS ERaggcing

the effect to 20 other effects or destinations. For example, the author of a
RbEE Qidp niAZrdanvetabOnibatibl ddhjor type, i.e. audio, video,
S . flicie ' iQns
el A e

Of(i@iﬁé@@@r@lmg Q@?@Qiggﬂ@ﬁbé shbaatieoptieal lyderitdafiedih tinecline for
siff HROLFRYSPekify MeHiBdNaiiR L0 R %&%?ggﬁg?@{hﬁ?ﬁu%f fegh The Ry,

nnections 1128 property may be used to™ | e'media to be
Teoafsetetho azotberf thé effpesirts olipatamitl 22eatititamehi oablimgbef set

ia Timeli i [ adi
o N M ot RO LS T URENG et an
authod mayrddites Symapyovingsrandleringtptficiandssinte Mbdieftracivsammler

ilj r r vices, such as,devices havi WO
o P AR M R ARy 18 48t Rhmber of
inpa® emdesutpotsdrathpleposioamichiretathan mbiidentbelieffitotelines may
Oi {H(ﬁa (e)layedeclr ion of the nodes of the media timeline. The children

. nstance, need not be created until needed. The

[oaietaycthereatipnt ahther ydesl iy sespilizietitdompaclveostarttugpl ahd effect.
sﬁ&%@%ﬁ%ﬁﬁn‘}%{“ e g NS Ay ng SiRignihicant aumpet of nadest,
other effects or destinations. For example, the author of a media timeline may

readily determine the major type, i.e. audio, video, and so on, of the output and
therefore efficiently specify connections between relevant effects, e.g. audio effect
to audio effect.

Input Connections 1128

[00123] Once the effect has been defined, the author may specify media that is to
be processed by the effect. The input connections 1128 property may be used to
identify the media to be connected to each of the effect inputs.

Dvnamic Creation and L.oading of Nodes of a Media Timeline

[00124] Dynamic creation and loading of nodes of a media timeline may be utilized
for efficient rendering of the media timeline. By improving rendering efficiency,
the media timeline may be utilized on low resource devices, such as devices having
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amount of data for each node. For instance, a media player may be
utilized to create and playback a playlist from a media library that

W@ ateiHs@significant number of selections. Creating such a PEYFS2MigHo463
require multiple queries to the media library, which may take a significant

RO RERIVARS <REPSL SR ART IS 0N T HRSQUIERR, Ry AN gﬁgw&? of the

creation of the nodes, the playlist can be built on an "as needed" basis,
W@@Wﬁﬂﬁh@%@%ﬁ Apescerssignaeiithecnadas bt meediagimeline.
THRAIRIRYIhe parss needed ARmAQY %Qﬁ%l%tm&hﬁﬁ%ﬁﬁ%eﬂé%dfhe

variety of implementations that may be utilized for dynamic creation and/or
dedayed sreatignof dhe redgrammehaatilized de dnmREe Istag-ap ifndtrasioonse

tiffedrrsranenls ehA-madiatmeline 20% A . SXHYP t%t{ﬁ@éeﬁg%ﬁ/“&?téo?arge

in which the nodes of the media timeline are dynamically loaded based
R eiddatathar Ramfcmele i gicirtiancs, Thaadieiplayiretivey R00tikzed to

cibhisiraigd Exe §$‘1}%SHE? BALINEIHAGE A g edn %]§2% sigpificant

plurality of nodes 1204-1216 that are children of the root node
nyass ofhtelzotinagis teatng suckoo piaglitionight ceypi istiltiple queries to the

' : ; i ini amined. The
o At I P e 0 ORI SR W SRR A8 gl Fory
repopseThdrasingvitelayed qsetiondy tr0RGdesetivepdaylist denl BObuitidon an

«nore 4206 . ' ing or after the
renderin ofggn%éag%} rég)%crlgﬁé%géo%rﬁt egggg%%%g%%ﬂ %S%é%tgtea{nfﬁiecs)?mces
athmfélmgzbbs heanndes teadepatifioy asequmtiapenping 1 22Uereatre a wide

é’ﬁ]ﬁlﬂ}l,q[gsj fle L2P8; 210, r 208.and 1210 are loade
Vand meégilxg IS outgu}tgfﬂ%#}s re j?ﬁfgg{&f{r}]@%g@f&cﬁ ee%v%los%, Eéor ?oacﬂng
ofmedasahaimediatimetinc 208 specifies a third grouping 1228 that includes

es 2:4214, 1 refpre, nodes, 1212, 1214, 1216 are ed
[0?(1? g‘utp%ﬁa%a} ?gf%irleﬁgue%r é%‘(l) Elo gé%s?i‘ﬁt‘?ﬂ? f]f Igﬁ%dira the Sd?ﬁui%a 41 -
exeffepbwgednnylerodeiatduo imcovhplbtethe320E3 2006iHd 5SAdia timeline are

006/00 3 [001271 FIG. is.an illustration of a media timeling,.
AT AP BRe o Akt el el e B s Lo media
tinelaliné 24@ delimettaed anwptem strtetuon that "meindesladbbaaisibyl 2020661 a

rce, Int i impl tatiqn th as descriped., jn, relation to
D Y R e KR ey S SRt rose gt e st
migHd dthwmiiaa 1260 etuertobaside 12055 isnfirk nieplatient¢ieaadtiios metadata

1?1923( Iggﬁtﬁﬁeﬁgg{eﬁi ?sogfg’n%pn%%?rﬁ"ﬁg Irlrtljer?argia%l;alg ?g %peciﬁes a first grouping

1220 that includes nodes 1204, 1206. Therefore, when the root node 1202 is

rendered, node 1204 and node 1206 are also loaded for rendering.

[00126] During or after the rendering of media referenced by the node 1206,
metadata 1222 of node 1204 is examined that specifies a second grouping 1224 that
includes node 1208 and 1210. Therefore, node 1208 and 1210 are loaded and
media is output that is referenced by node 1210. Likewise, the metadata 1226 of
node 1208 specifies a third grouping 1228 that includes nodes 1212, 1214, 1216.
Therefore, nodes 1212, 1214, 1216 are loaded to output data referenced by nodes
1214, 1216 after the output of data referenced by node 1210 is completed.
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1302 of the media timeline 1300. The nodes are then created on an "as
needed" basis during the rendering of the media timeline 1300. This is
W ehorhhEd4by attaching a node source 1304 module (node s8GAIEPIHOARII463
node 1302. The node io source 1304 includes sufficient data such that,
RN RXECUISdidhe NARRBANEC o £ 304 Ta %{ﬁéﬁ%@q%dmgf Hemplary
node 1302, i.e. nodes 1306, 1308, and "fill-out” the properties of the
implerssntane 1@0avkighn the t@%@%l?ﬁn@l@d@@m 1onelBie wrat Mimis and
RERARE g inferglatiopstips BiRRrepjouslydserird in relatgp
m{‘}; Therefore, when a particular one of?r?e nodes 1306, 1308ﬁ|1§ needtg(?‘}%us

implemeniationdbatceas Asachadiarriation, o §16aIk34, the eredie thaeline 1200
whaticuananeliha nades, ol A88ed $0%iaNg ”8&'9‘ 9%&568%&%@5 . In this

Instance, may be executed to create the nodes 1 In response to
lrraﬂ@lqa@@ttmmlm aihalidelEmsrecnumberf ¢ @od.es Iﬂwtaamm@ﬂ@wgedt@ node

1%9%&{% ?nlglﬁg'ﬁlﬁgﬁ%'qeﬁé%()l LIHOZC%Q‘E W %H‘%Hcﬁggnass rtllégded”

media timelines are configured to dynamically change
basigdiptiagn e seoidgring edidhmalpdiantapdinee hddPedThiside dperformed by

atfat&ﬂﬂ%e 1&0 got&%é el'ﬂﬁ“ﬂ%(%l@ﬁl}]e n c%%ﬁlmezl '%etﬁé’ g tcfn ellgaﬁsoﬂie node

or dynamic changes to ach node can génerate
Sosv@mtﬁ(ﬂéong]démufﬁqsah didstsatibrilufta wienlisctiocelied 1tHOModarsource

| Whl V. »
suc %%Pé {mﬁlg aetlfé] occur(fo t‘ig‘cmjatsdgl aﬁﬂg i% %4%8 m@el‘?ill-out

that changes t he me imeline

thcqnmmnhwmoédho mmstlﬁQﬁ, rh3§8h evatferst dol o pine wietaninpts 1 3 he, Mkdahat

eline 14 0 |ncl ar e 1402 and a rality o nod
e e R D 0 B B B b B S ol
7. u%d%aeﬁdtemaepmﬂdidamnbﬂdmdé&ﬂ%d IJCKD)BSE] eedhd)ftieenode

node 02-141 nerate v sthatm dto 30.ipform
%]0 181 emea‘%e n%llnei O%t%a ayeb% at eoOBy 8&#81 Sé?des

herno eso
1306thé@ﬂ)dd’hadioda:lsam@esmoahlﬁiremﬂﬁmha; na@eb&@xem&mbke alkate the

tsforade 33 WO 21)1)6/115 604 PCT/ 211116/111 463 6
o L s LA FGor o B8 WAEUE A R A TIC 1
DenaniicbaiackiadNodea! incs 1L4®2 Pimlélinthe author of the medla

O B8, P 08 RSP B R, i Uy S DGR be
dybemtdinbddhiagedy aFietiexangse, @i‘oﬂethem@atﬁdﬂmediﬁﬁlld@ﬁlap%tremoved

AT ENRORRA TH00 4185 TSGR AD oSy  melne source,

To provide for dynamic changes to the nodes, each node can generate events.

[00129) FIG. 14 is an illustration of a media timeline 1400 in an exemplary
implementation in which events are provided by a node to such that changes that
occur to the media timeline 1400 may be communicated to nodes that may be
affected by the changes. The media timeline 1400 includes a root node 1402 and a
plurality of nodes 1404-1412 that are children of the root node 1402. Nodes 1408-
1410 are utilized to reference media as previously described.

[00130] Each of the nodes 1402-1412 may generate events that may be utilized to
inform other nodes of the media timeline 1400 that may be affected by changes to

the node and/or changes to children of that node. For example, all events for node
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other nodes of the media timeline. Node 1408, for instance, may
subscribe to receive events from node 1406 even though node 1408 is
W3R/ 1pEent" of the node 1406. Furthermore, components UBHIJURR06/009463
timeline, e.g. the media foundation 204 to components of FIG. 2, can
14@9'%Ht%§c%ﬂﬁc§¥ﬁnb‘f|ﬁﬁ@t%&y aap@)f e neses Myaoely of may be
events 1414 may be supported by one or more nodes 1402-1412,

coanampratess wiarans R AAEY srdiendhrsanibereof dirmedirdimeling 1400
In'dHRAVRILES &Senediviehrardeis B el i piegirdmalinenta0: fahe

15 example, node 1412 ma‘?/ be added to the media timeline 1400 to
rogtRbdBeotigsut BY thisdshal sheriagerashbedilized nderan yarionsoerdes of

the 488 eReIRIENad 60 taBoAAUYHRhROERAELS: THAMISSHMEIRE OlRucture.

added 1416 event such that it is communicated to the root node 1402
Aﬁ%@@ﬁ%@@@@&ffhﬁ@%@diﬁtﬁ@% RO rezicRubsEribe40 2RSS intititadby
otef S stae evrardedede 14%6ds 9ot itRAYeNH YA M Sribe to

initiated by children of that node. Node Removed 1418 [0G132] The node
repeiie wyants fomegdad Miueeweanghnste ikihispet argratens” afcbrnode
1468186 A0 o ORB YR WILN BEPHRYIANE R 0RIeHRHE A4 FouMBNiBE 204

removed from the media timeline 1400 to remove the output of the media
caBperfentnebH 15y thecp degiziantavsee 1eoBsWhentiatedrheday withe nodes.
ATSMS! of Rodes LA42s HaY iBSUSIRS A0S eV H418 RYaN! Sueh thet,

it is communicated to the root node 1402 through node 1404. Thus, in
expispdsapipididnate desrribad asifodlevibiat is a parent of the removed node
N%é&%%@}f?ﬁgtified. Node Changing 1420 30 [00133] The node changing

1420°évent is issued when metadata on a node of the media timeline
1001400 iJ bisingeohanigededwbenaloadeas inddad de theapsdiiitecBae\i490. For

5 T 0 46 - t

G S A SR R RN i B Byt of
advbitienall 06 doaissirraneed dgetot axoding 4142 0Nednh 1 400jcvhemainfremed of the

mmupicated 1q the lication 202 of Fl ng/qrp S de .
SO S R L A o £ B B R A EAC TR o
cartitize Giterdi ndoting m_hemndddéﬁhdho@pﬁm&i@oh@ﬁat’ihﬂ&eﬂh@i&o@@mple,
ed0 a%%g%ﬂ%iﬂ;&@ﬁ{ﬁ i12de 10 NG BRIRAADUAE NS PITT $8R0 ied of

according, such as owaitts
events that are initiated by children of that node.

Node Removed 1418

[00132] The node removed 1418 event is issued when a node is removed from the
media timeline 1400. Continuing with the previous example, node 1412 may be
removed from the media timeline 1400 to remove the output of the media
referenced by the node 1412. Node 1406, when informed of the removal of node
1412, may issue the node removed 1418 event such that it is communicated to the
root node 1402 through node 1404, Thus, in this example, each node 1402-1406
that is a parent of the removed node 1412 is also notified.

Node Changing 1420

[00133] The node changing 1420 event is issued when metadata on a node of the

media timeline 1400 is being changed. Node 1406, for instance, may include
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render the node until a node changed 1422 event is received. Node
Changed 1422 [00134] The node changed 1422 event is issued when
WQorsteddfe®n a node of the 10 media timeline 1400 has beenP€HARSRAY6/009463
Continuing with the previously example, node 1406 issued the node
meRRREINSLAZ] BEhicaMENRhaLUBRLBRASE AN APRIEAYONE R Bses to the
informed that changes are being made to the node 1406. When the .
metnsiatie ayeceuRsplbeanede toseemtheinede ehenging thihgaent which
ey BripfarAla aBRlicpIR AN onasterribas URhiApARR DGR Be

completed. In this 15 way, the node 1406 may utilize the node change

140637 2veeas 14Am! 404t itThuse ey Todesharging RN ovent milaydre 1idized
10lORAR] Therapave shide 3%%%3@6@ Vi igied ien ik g ecﬁQHgés e

of a node are removed. Nodes 1410, 1412, for instance, may be remove

bejegnngade 20 thediadeniéfite aubtheredoe Tagwiskaecotding musleashitvesit to
rehdeABY aBhICHRPIA e Eﬂ%g@#?&ﬂ%éﬂ%‘?&ﬁ@é‘&fe”' i.e. nodes 1410,

1412, of node 1406 have been removed. Thus, the remove children 1424
Nede gihangedd 42ized instead of issuing the node removed 1418 for each

[oﬂfsape 'Tﬁg%&éjc%a[ﬁo%éél %\%ﬁ't”ig%ég\ggf q&lggﬁﬁ%gtga%asgﬁj r%f%ode of the

Removed 1428 25 [00136] The node source a event Is 1Issue
mgHa riimpldee 5§ deishesdethangednodentusingswite thedersdomstySGanple,
ndfSGHRBCIIERIRN R4 Andi hEUSS oI5 BUICBHRIT ARE R or

event is issued when a node source is removed from a node. NOde
appbiaetipns 3cc3ofomt/mhehanges soetbeing Bt dvtmths issietiddheMirea the

re.no sqried. £ e, the media timgline 1 a
o o L e R e 1922 %emt o
infepmy/ the 20050046 3nd A0 1 ddesAlatetlso deth ges brvin haenarwenpietedre In this
iteyi h i based.on d ncies, and so forth. . .
W R 06 OB M 0 ST T A e B o
reatheforhanderdiegand/or children of the node 1406 (e.g., nodes 1410,
rteﬁi §4Node Moved 1432 [00138] The node moved 1432

Ré%%gg'@l%ﬁ?e a node is moved. For

[00135] The remove children 1424 event is issued when all of the children of a
node are removed. Nodes 1410, 1412, for instance, may be removed from the
media timeline 1400. Node 1406 issues the remove children 1424 event to inform
the root node 1402 that the children, i.e. nodes 1410, 1412, of node 1406 have been
removed. Thus, the remove children 1424 event may be utilized instead of issuing
the node removed 1418 for each of the nodes 1410, 1412.

Node Source Added 1426, Node Source Removed 1428

(00136 The node source added 1426 event is issued when a node source is added
to a node, such as the node source 1304 described in relation to FIG. 13. Likewise,
the node source removed 1426 event is issued when a node source is removed from
a node.

Node Sorted 1430

[001377 The node sorted 1430 event is issued when one or more nodes are sorted.
For example, the media timeline 1400 may support a function in which the nodes
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example, the node 1406 may be moved in the media timeline 1400 such

that the node 1406 is a child of a different node, e.g. node 1402.
WOrpeidPed4he node moved 1432 event may be initiated by tRE Y9 0E463

and/or a parent of the node 10 (e.g. the previous parent and/or the new

14509134 10518) s8hea et diftdGdsIHe R dndReERIIY MeriasTimeitSsically,

[00139] The author of a media timeline can mark all or a portion of the

basrston denendensisseardsnorthis Therg eyt sade soiedci 486 event may be
mfsRedirBRieaidhe aediaykitnaline nbung fiiaisicanaiien be @UthgaoiiR (o,

timeline does not want the user to 15 change the media experience, suc
nodesd difh it pEfeteticddvertisements. In another scenario, the author
NoHghyaat iaxdynamically change the media timeline, but does not want
other components to modify it. In yet another scenario, the author might

[0g38ly Otherrednproviss tt32t evastbris rifsadatethsh thenndeliise mosed, For
eiie! addRy ehildraniodbedimeling 20 k4 YU hen e dtd iMalingat the

can be customized to suit one or all of these read-only scenarios.

nqigatHBnIjsnieahaldnedlin ki ficsgnb aodplerse mede blA0%atiFbeefors - trdynode
m%@@ﬂ%%%ﬂ?%ﬁ’E‘@'fﬂﬁiJéEPHﬁﬁéq{Hé{eM@@@%‘cil%}tﬁi @%%ﬁg%em@ﬁgde

mirror the structure of the originaltimeline, I.e. are "cloned

(erpdbe pRMHeUSRsea BRdiondieTies alavend nusitd vbetheodsa tHohIjs mesital.
Rgg&gm%%&ﬁnﬁmeqmgéers 25 back into the original timeline's nodes.
tionatly, oned nodes may be configured to subscribe to
loetveintsideneytter] oh ahmethadinstline ergimarkimilioe 2 Poigiatiovistieemedia
-cloned timeline's strgetur eQriginal medi .
R e O B RS s e
timghireal Imedfatiretinai@otiecadidmoetbio tistthinedoef the read-thdyuser to

el Ime I SOteoRINg oL bl iex of s rea :
AT S A OO0 R RO UEARS HE158 RGeS n
arf(iEY S8 2R06/008 4880 tinelighs Withicto chemtinigallyecthogdythienalidén theeline,

u y cify whether, metadata. for the cloned ngdes should
D A SRR SO ASRATE ARy o R R, e
authodifyighe aHedia theetiompenenicboasidesiad whilkelathen tremiposiariaocdes,
No icationsthat exegute the read-only media timeline, have read 5
b@rﬁ?/%{r) rersl%ﬁvc:%lélé}cecnﬁsos%ﬁ)e Et?u%lerﬁ%%ia timeline structure. [00142] In an
[oémapileridatatehia et ilsta 81 BeofubterrindditadsuBhelothalnaddiese read-only

scenarios. Read-only media timelines may be implemented by creating a read-only

wrapper of a media timeline. The read-only wrapper contains nodes which mirror
the structure of the original timeline, i.e. are “cloned” from the nodes of the original
timeline. The cloned nodes of the read-only media timeline may contain pointers
back into the original timeline’s nodes. Additionally, each of the cloned nodes may
be configured to subscribe to events generated on the nodes of the original timeline.
This allows the cloned timeline’s structure to be kept updated as the original media
timeline changes, such as changes to the structure of the “tree” of the original
media timeline.

[00141] The cloned nodes of the read-only media timeline may be configured to

fail functions which allow the user to add/remove nodes to the read-only media
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timeline 300 of FIG. 3 may be marked such that the media timeline 300
may not be edited by a user. In another implementation, a particular node

WM §ddpings of nodes of the media timeline may be maR€H/ B§2006/009463

read-only. For example, referring to again to FIG. 3, the metadata 320 of

: { - |
il RAHROYPIRAG POAYRE R A RSHRRAR e quﬁ{&tll}gfﬁigtm%%ce whether

metadata 318 of node 306 is marked as read-only s 06,

m@ﬂ%@é@rzh@ @ﬂ@%&pﬁ%@smmmamdiwl@qit@lqi.sai@@igpyaﬂpwpeﬂia author
of HiBSHBS A BRI UASE ) M d A e iRediad e%hﬁ@ﬁ, 9§%@%Pé&ywhne other
discussed may employ a variety of 15 methods of storing and restoring

coipRemsatsges. suphcaiont thpingsesi ﬁ@wg@rpmhemadmayacmymﬁ femd-
orfiy EYLaRIE:d £ RPN 4 AROMRER. %&M@%ﬁ%@g{f}eso on. [00144] A media

timeline, for instance, may be described as ollowing Windows(r)
oNetialrlapeinmigmentiidde migtedaty AASX fterestarsion3 6N ef ersimdia

tirfelthd 300 4 FeR Y msREL iRfced YR MMRRURRHRRAAPR MY R be
</Entry> <Entry> <Reft href =

editgdrhp\ecwrentiFcmethsiNopleFirneitionp apsgticul 25nodenand/orBrypings of
< = "file:/ "I> <JEntry> </ >.3

e e Sl e Rl eftne

agaiogoililés habe metlsipcilficef fonfmoditcX)STme i) filekatbgsiread-only. In
' @) 4 PCTIWUS2006/009463
m{&ﬂé?se%{&&%gl'% Héerﬂé?gﬁté 731}% tﬂfz 8994332@6% macr:kecl‘lJ as reaé(éoéﬁf%&}]l d1:hat

timeline 15 own in atinc S a sequence no
nadecid e dfahooids 3150 d BOE n086 8.1 & avty afotHes leditetbdes 1504-1508

e A T ARl 151 s e
[00138)0. BHOOM8] A himtiebinex apngnéoutly ndistiestied e lingyisesiyoloy in theriety of
mg%lga\é"}% %%Ifir]iiéeanﬁtipels Ic')?l%?g timeline data, such as one or more Windows®
Media Player Playlist files, eXecutable Temporal Language (XTL) files, and so on.
[00144) A media timeline, for instance, may be described as the following
Windows® Media Player Playlist file identified by an ASX file extension.

<Asx Version = "3.0" >

<Entry>

<Ref href = "file:/A\\wmp\content\mpeg\Boom.mpe"/>

</Entry>

<Entry>

<Ref href = "\\wmp\content\Formats\MovieFile\chimp.mpg"/>

</Entry>

<Entry>

<Ref href = "file://\\wmp\content\mpeg\Boom.mpe"/>

</Entry>

</Asx>
This ASX file specifies three files for output, back to back. No start and stop times
have been specified for the files. The ASX file may be represented by the media
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<group type="video"> <track> <clip src="V l.wmv" start--"O" stop="30"
mstart="50" mstop="80" 10 /> <clip src="V2.wmv" start="30" stop="40"
WORHE36Y4/> </track> </group> <group type="audio"> 15 REIEKS2e%4ip09463
src="Al.asf' start="20" stop="40" mstart"0" /> <clip src="A2.asf' start="40"
tinARE PRI PTG, T4 ARl iRy %Fs%*qei{é@l‘f‘éﬁlﬁsw'%ﬂﬂa{é@ Jeaf
describes two tracks, e.g., streams, of media for output. One of the tracks

nofler] 3fHid #uk 1208 thEasiherihs Jraé madas | S 4393 rechurlesiitesprefive
mASIERESRINTS Y 133 MAdia;lioabae OO BaRaWRs 165140 I for

includes a parallel node 1602 having two child sequence nodes 25 1604,
merBoB he wikpakiinple needjadineelinedé0%04 has a major type 1608 filter
o) ASANIIRG ANEhBRIUPRCEAREIG0R Ras ARG IR A SRef S ehas

"audio”. Sequence node 1604 has two child leaf nodes 1612, 1614. Leaf

node 1612<tishgtise™metadata that specifies a start time 1616 of "0", a

stop time 16 %E%Qé;@,mggig start 1620 of "50", and a media stop 1622

as "80". Leaf node 1614 include 30 metadata that specifies a start time

1624 of "30", a stop timett®& of "40", and media start 1628 as "0". It

should be d deaf d ale (¥ 8 gy

2006/115(5%%{3!8(:%‘%%592%‘3)%8’0(3’(?9]51({3 m@e?jslsa{agttggfgmdglﬁaﬁref\gpe@tﬁlestgﬁtirg 0

length of thie media referenced by the leaf node 1614 will be output.

[00147] Seguence n 16 55 _hastwo child leaf %ﬁgs 6{§0, 1632.
Leaf node Ql%%og}eﬁgﬁgdzgm%%a% %%;t%?t ssgoe%ifigg a%sl%%r timoé’ 634 of
"20", a stop time 1636 of/tEatkd", and a media start 1638 of "0". Leaf node
1632 includg metadata that specifies a start time 1640 of "40", a stop time
1642 of "60" Zand media start 1644

<group type="audio">

<track>

<clip src="Al.asf" start="20" stop="40" mstart="0" />

<clip src="A2.asf” start="40" stop="60" mstart="0" />

</track>

</group>

</timeline>
This XTL file describes two tracks, e.g., streams, of media for output. One of the
tracks is an audio track and the other is a video track.
po146] The XTL file may be represented by the media timeline 1600 that is shown
in FIG. 16 that includes a parallel node 1602 having two child sequence nodes
1604, 1606. In this example, sequence node 1604 has a major type 1608 filter set
as “video” and sequence node 1606 has a major type 1610 filter set as “audio”.
Sequence node 1604 has two child leaf nodes 1612, 1614. Leafnode 1612 includes
metadata that specifies a start time 1616 of “0”, a stop time 1618 of “30”, a media
start 1620 of “50”, and a media stop 1622 as “80”, Leaf node 1614 include
metadata that specifies a start time 1624 of “30”, a stop time 1626 of “40”, and
media start 1628 as “0”. It should be noted that leaf node 1614 does not include a
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of "0". [00148] FIG. 17 is an illustration of an exemplary implementation
showing an output 1700 of first and second media over a specified time

W efed theutilizes an to effect to transition between the first BAH/ E8¥6 {09463
media. In the illustrated example, Al.asf 1702 and A2.asf 1704 are two

midiffgrep e, filasetblerticl ¢R3rbasmm Gt 'eRaih 2SeRREIH3Ne Teaf
A2.asf 1704 also has an output length 20 seconds. A cross fade 1706

et 14 deHRs o8& Ween the outputs of Al.asf 1702 and A2.asf 1704. In

oiher \Serientiena@ss dodatd Wi Twsinad e raeaitiondsem ke oytost 9fde
15 Al.asf 1702 to the output of A2.asf 1704. The cross fade 1706 effect is

des Teetadaip diaintpegiBesstrbimeaki3ryob 200, aviemtime Kb of
“@PihedauipuhadiAkast 1132 Thewgiore, dhe ALiRUT 832\ 3RHdY WS ABP that

initiated at 10 seconds. Th? cross fade 1706 is shgfa m as inputting two
Sneties s idmee] ef 1907 atembimefl 649014109 prawbimediacitagiel 644
ofotput having the desired effect. 20 [001491 FIG. 18 is an illustration of a

media timeline 1800 in an exemplary implementation that is suitable to
O Blentdi the d50a8 flystativg «rfest oieraplay, implemsaiativneshevisgon

o%%lwdeémmﬂ@hﬂ@@@c%ﬁ%{mé%t% Shdiedl Hene!5aEiRAdRS: 1Rfbes an

06. The parallel node 1802 includes metadata that specifies a start

cfffrbte s dtigerbebesndbefitsantbirarnd 1Biicef tndheyibustnigd. cRample,
AZadreralel pade 3802 aianinaludes & femRosilgisack 1842 hat1 702 has an

describes a cross fade. The leaf node 1804 includes metadata indicating

orthlensite 2(Bser onderydsdBashs AMoalsathrs meutputlongieP@seconds. A

oSS Phls 17681 1pcls 3@9%&9@9%&9&%@%{3@%@r&%ﬁt%&t&%zlﬁrﬁR(g.asf
ten seconds and a stop time 1820 of thirty seconds. 30 {00150 Leaf node

11 HoJnribenstends thesressrfaded 10aivdriinedis tisasitiondkon? O fietput of
Afeshibesl g frlatioan gl %o L H@Wiﬁe'eﬂsgqggglﬁ% 'Qﬁ‘?uc‘%% i%iﬁ?‘?%ed at

WO 2006/115604 PCTIUS2006/009463 pointer 4 that references the
1(nsceendieintpothehanipas o detibefdliv0f lenibrends RIGhe 7nthos thehentpue of

PR R AR R ISR B
Timcrosy .f@iml?’iénhi@ Smegaﬁdanﬁtlijng)Hw{i ahifarerg ontedia 2GemAy. eshpiOR and
A?.'A@f%ﬁler&ﬂ'ﬂ?&%iﬁ%@%ﬂlgle output having the desired effect.

[oo149]) FIG. 18 is an illustration of a media timeline 1800 in an exemplary
implementation that is suitable to implement the cross fade 1706 effect of FIG. 17.
The media timeline 1800 includes a parallel node 1802 having two children, i.e.
leaf nodes 1804, 1806. The parallel node 1802 includes metadata that specifies a
start time 1808 of zero seconds and a stop time 1810 of twenty seconds. The
parallel node 1802 also includes a composite effect 1812 that describes a cross
fade. The leaf node 1804 includes metadata indicating a start time 1814 of zero
seconds and a stop time 1816 of twenty seconds. Leaf node 1806 includes
metadata having a start time 1818 of ten seconds and a stop time 1820 of thirty
seconds.

[00150] Leaf node 1804 also includes a pointer 1822 that references the Al.asf
1702 file described in relation of FIG. 17. Likewise, leaf node 1806 includes a
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algorithms to identify segments represented by a media timeline. Given a

complex timeline, for instance, the timeline sorter 126 may "break" the
WQoR8aea tpline into individual segments which may be indep8Gd&FiAp06/009463

rendered. For instance, the 1o timeline sorter 126 may determine every

ppititet stSAMidinakfeadineoMiech Bagf, flenDHE AhAlREY &8I SIORSABH to
Fir(oq'nl?hii,geter inetgﬁnew segmet for_rendering. Thus, the timeline

bt 1 2898 AR ISR O R R EEOR igrefuind: thedd esfiddiofile and
tiROA20aE S TR et mpdiadimalinn kAR el bEFRIEIRXBIMRIES 895 SHCH Gwn
.Sﬁﬁ?%yrocess are shown in the following figures. 1s [00152] FIG. 19 is
hhfustration of a user interface view of an exemplary timeline 1900 for
Tenrélinge Soatiiweline of FIG. 19 is shown as it may appear in a user

interface for editing. The timeline 1900 includes a plurality of tracks, which

[",?}éhljdgﬁ}gcﬁll@ﬁ TR U5 ot A0S SRDIRG 101922 BIoEE ket sering

alboeiehrhO 02 (AP faifpueiondiiaGleaseA R} iRt irE Aaride0 B8 d29%oifplex
which, g video 20 effect 1906 is to be applied. Track two 1902(2) |_nclu_de]s?
“B}‘?ié% i%o iDs'apeea e ﬁ%’allﬂ?ré@‘ffgdé) a0 tiseakd dbeamedigiimeline into
inkHufl Giogmdade wiiRel K2 b INRsBiRR A SRAIRARCIAEN G O
files 1908, 1910. In order to determine what segments are to be forme
“BV’E’?& SREPintEPrdBaX ARIET NS RYSFY IRiES #hayhish artimslinaimdiser(e.g. a
nédsl s{oRMEEREATDEHNSRPIECLIRP TSNS & Hingline n%@vlggélném for
example of which is shown in the following figure. [00153[ FIG. 20 is an
rendetort Bistbtidneling sermboieirrisewwia v ebtindnnstionabiinef the

n%@@fwhiﬁﬁtﬁﬂ%meﬂﬁ@’s%ﬂ@ﬁ'@ the ﬂﬁlﬁﬂ%ﬂl@ﬂ&g ! Gﬂﬂlgu'%ﬁgeaexamples

lurality of segments by a timeline sorter. The timeline 2000 includes a

ohRuFRIRSOrt PSS cshenBrinieHollostragifigaresart or stop of a
biBg neTGObjesh AW BA 118604 RGIYS200 9&?&&9%&;%51@

As illustrated, these dashed lines indicate a plurality of segmen

198 506 s tipgxakisidinelinfeaf F602(19 e gheynits dtsmayotpprin il user
miQefand: tarmpith e siarteyides il daas %?ﬁﬁﬁmygfzggg%@ hich
ith the start o Vi

_ begins with the start of video file 1904 and ends w e video
inghisle trags 0B dREHt thfer 6 deo0 @ kobyn s WA s mrdisf, thedvideh three
[th,t t. C e 912, . .
et T B Dot el e O ARSI e Hitpageo
efferd d0finateshinpmiséndloicheweot0R(@? Bftbaid0aR aBdgmittet FRE8 and

track three 1902(3) also includes an audio file 1910. A cross fade effect 1912 is

illustrated as applied between the audio files 1908, 1910. In order to determine
what segments are to be formed by the user interface view, “imaginary” lines may
be drawn at the start and stop of each timeline object represented in the timeline
1900, an example of which is shown in the following figure.

00153] FIG. 20 is an illustration of another user interface view showing a
segmented timeline 2000 which is formed by dividing the timeline 1900 of FIG. 19
into a plurality of segments by a timeline sorter. The timeline 2000 includes a
plurality of dashed lines, each of which illustrating a start or stop of a timeline

object.
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2002(5) begins at the end of the cross fade effect 1912 and terminates at
the end of the video effect 1906. The final segment, segment six 2002(6),
WQexirdfesd4at the 1o end of the audio file 1910 and the video RfeT1g3406/009463
Thus, each pair of consecutive dashed lines of FIG. 20 defines a
[062gMent illuihiebd neléeaiiadinssnsiarad SWinatRLIRLmREad2065(1).-
cha e.ﬁ[00155] FIG. 21 is an_illustration of an exemplary timeline 2100
e

20050k e Rt eancaBert AlOHEl WrnginisveihRotirstiab digideeH908 and
stipRelinesioeRROPVilks RS 0L IBdetEst :9an0020%) i\;ﬁ'aa- h@&tart

imeline, 2100 includes a parallel node 2102 and three “child" leaf nodes,

ol raP dHe it sttiends wub fie rtart idbovigeo sifestdid0fle Regmpnidhree
20008) i anoiner By diartieriarf nads 508 196 364 VidRoiS 8Rf 3999 the

2104 specifies a start time 2110 of "7" and a stop time 2112 of "58" for a
crorffadreticet 19420 Aremsohiour A by pithothe siart offhageessifade

efiRat 1ode 204k ERERHR 1R Uitleoreiiechsl ¥adaa g siart @Egmé}ﬂﬁve
of "17" and a stop time 2120 of "39". [00157] Audio file leaf node 2I06

2QBekbesins ahthmfnd p5shsrotosa e afisstilfe2 and 4esmipatemptihe end of

thaudifedlerfes: 1o filg:1808) JeIaTanceeaROIEDE4: .),Wéﬁéea?fthe
node 2108 specifies a start time 2128 of "20" and a stop time 2130 25 o
end of fhe aypdiadideril® 10eand dhsovisiea Glo) PorbrcHeesd eachdintepDeamseThive

dRAEA I BinR  9pegi r feohRR 3 bRy '
2136 of %%ﬁ gﬁgzazgtog{%nﬁfﬁgg%ée%%ﬁ[{oﬁ%%pﬁlgc?%gbi%@ﬁo |§1 ered

dyging tbefeicgmont doy. chapgety of techniques may be utilized for sorting
Ml e LGS SO . . '
oo Mo A S boa LY B D e i yed tine
anEoRiRth Y dPkBtehie s paSEse d emsiioderibedisnokinisnl 869cA00E breingged
ntPEARIcNeS 3R RR raReme0ted ytliz 'Q%@‘&Bfa‘?&’é%fﬁm%%%‘i%%% 2102
?:stems and devices. Aspects of each of the procedures may be
ary

preaecpteld inlenfroadas, whiclvare, ibnsiotted ps, dreoafdoteainntiden 2104, an
i 0L 1046, BERCEHY SR ALE OV AS ARALSF 9&@%%@ specify

operations performed by one or more devices and are not necessarily

[00#Ffite dMiddeelilsriraisnodeRh (b spesifiemingatidinetalid nd 5y thed a stop time
2 PERACE MOk D O O el Yot ieiena ISR 08
Video file leaf node 2104 also specifies a video effect 2116 having a start time
2118 of “17” and a stop time 2120 of “39”,

[00157]  Audio file leaf node 2106 specifies a start time 2122 of “0” and a stop time
2124 of “33” for an audio file (i.e., audio file 1908) referenced by pointer 2126.
Audio file leaf node 2108 specifies a start time 2128 of “20” and a stop time 2130
of “58” for an audio file (i.e., audio file 1910) referenced by pointer 2132. The
parallel node 2102 specifies a cross fade effect 2134 having a start time 2136 of
“20” and a stop time 2138 of “33” to be applied to the audio file leaf nodes 2106,
2108. A variety of techniques may be utilized for sorting the timeline 2100, further

discussion of which may be found in relation to the following figures.
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FIGS. 1-21. 10 [00159 FIG. 22 is a flow diagram depicting a procedure

2200 in an exemplary implementation in which a media timeline is sorted
WoRtPe dRatlity of segments for rendering by a timeline sorterPATA}SAM6/009463

timeline is received (block 2202). For example, the media timeline may be

EX&asMEY Peaiaiuapplication at application programming interface. 15
imeline sorter is executed to examine timeline objects included
0oi§8ihe Thie dfallpnanage disaueionodpspidbeskaniagtHeddmianes shiabrmay be

imPrannedtimalineChie Gelabmsiatatavdacy seadfishadation Apects of
performance of a task, "such as nodes (e.g., leaf node, parallel nodes,

cagle §fi thrpresadara mepyrheciapdemenied 48 hprdwarey Serewars (ceE1yaraeor
a RBiNS R Rla8I8 afﬁ%’ﬂ%;b@em@% ‘sHerntiane fosithe traline. gty

(block 2206) as specified by the metadata. The timeline sorter then makes
opgreéens e ermedhy thie enareissindeenhadiarametsiepospaaily; hmisgdslp the

ordBl9StioR0R) AR NER B R P U BIANe e OhiRS e

available (decision block 2210). If so ("yes" from decision block 2210), the
the fhlpwinglitis 25590 e telerenemivilb d g BReeR S the cvdrerincahanstsjsterssol
FI?@. ¢bjqined (block 2206) and also entered into the array (block 2208).

00162[ Once each of the timeline objects have been processed ("no"
[0ois9in ddésidd islccklow]diparmedenisiingthepapredune 2 bdnirme exemplary
m *Péﬁ{éﬂ't%‘éi&%'iﬁ@ﬁk@@&%&%@eﬁ% ﬁ?%%@%@&em%ea@’iﬂﬁﬁ @Y&% ments for

rranged In ascending order based on time. 30 The sorted array is then

retidesigdb yoactgineasprietarA iraediaridnerbiosrds agepived (plock 2202). For

exg‘%?)%,l %t?{%ﬁ%‘%ﬁﬁ%l%?@ %%g%”f?’ec" y%;a E%Hl %%Egﬁc%éi%}? FEaARkion
which’makeup the time and which timeline objects are to be utilize
progranyting sverfasat. [00163] Continuing with the previous example of
FIGS. 18-21.for i ce . | o')%' e S ?Eﬁ%}d'h
oS A URBPSE 0 B U O i o
m&fidntormtiaer4f]otke 2204y, mEpbexafgigdthe anelsurtepdteneay axapine
. Far eagh. node and effect inthe timeline 2100, two entries -are made dnt
e P AR AR SRR e o SO AR W
suohjestnadek o sgcoked fendde o prinal kiinetides pbpaoeictonadistp ptidireffastshe. g.,
g%%:a Afte({ "filling out" the sorter element array from the media timeline
cr e, and so on:
[00161] The timeline sorter gets a “start” time and a “stop” time for the timeline
object (block 2206) as specified by the metadata. The timeline sorter then makes
an entry for the start time and another entry for the stop time in an array (block
2208). A determination is then made is to whether another object is available
(decision block 2210). If so (“yes” from decision block 2210), the other timeline
object is examined (block 2204), the start and stop times are obtained (block 2206)
and also entered into the array (block 2208).
[00162] Once each of the timeline objects have been processed (“no” from decision
block 2210), the entries in the array are sorted into chronological order (block
2212). For example, the entries may be arranged in ascending order based on time.

The sorted array is then “walked” to collect each “start” item and discard each
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1o the array is sorted such that the elements are arranged in ascending
order based on time. [00164] FIG. 23 is an illustration of an exemplary
W@ gfteriaféPdent array 2300 formed from the timeline 2100 usiR§EAE2006/009463
procedure 2200 of FIG. 22. The sorter element array 2300 has a plurality

“sedpiarepnts 389% 23 Bethpdamencmrhintlehlhoedss ang GeIERindine

the media timeline 2100 of FIG. 21. In order to get segments from the
obyg s A denRnbttes A akRAtiss e Sorter "walks” the array to find
slinctimmyalgesitltheasredioud exdmple?Bt: 1388, 38-2Ndiopdniigte, in
the media timeline 2100. It should be noted that these values correspond’

orgeRre FigUEs Sttththa sesmsise thertrmeling sRHRheRErs garkatpds and effect
ofitHstiaR1IAe 2200780181 2003(d ROPAP) THU!arRIHSPBVEREISed to as a

defined between the consecutive distinct values obtained in the array,

st iemRRdtARTaY in Fos coch pipdscanraeftest etheitimelinetiAQ iwo entries

aré ARA{ JinBSIRBEIFAYO Z00R(20nBFINER! IR AAF LR iSEBMEPEAGY time of
2002(32', gggment five 2002(5) and segment six 2002(6). [001654 The time
&

the Hhd tAeseenth ey o3t tineelivaabifichivAosransioph tione@s the
otfaqh e, elerens el PViRe " shafdr eie&%ﬁ@gr%%%ﬂ% BRCAJGT ﬁ%lﬂ%ﬁz%oo,

"stop” entry. For example, segment one 2 1) is defined between’

th geray issutshisuchy thalkdhé memenie rimsstmeebjaciscendingigeder basrgl on
tidhat segment, the timeline sorter notes entry 2302 for Al (i.e., audio file
1908). The timeline sorter then examines a next entry 2304 and finds

0¥AHthdlGtad? dnanallisreponnef3ane saemplan sarier trmest grrayit 2300

e S

elpraenigRy(6009ws > phanbity DEMenenimi302ethiiqteotfer gasblintthe leaf
no%geéﬁzglgﬁyn%ﬁ%eﬁqéﬁ@ tﬂﬂéﬁh@eﬁ%%% %rﬁ}.mﬂ?d { %%fer to get

particular point in time of the media timeline 2100. For example,
segmenthifiemyfhehsarbalinlsobid cisar @ HbIibabirliae soptereiwalks?0be @)ay

o RS S AT 50 0 e (200, i = A widhd e om
thevmerdn dinsthne- 2000V ]Il E He aioed ) the0thestavhlndi cortegipniudidhe
val& Grthd Wt Mhes o PHY 2B rhich were utilized to illustrate the segments
2002(1)-2002(6). Thus, each segment is defined between the consecutive distinct
values obtained in the array, which is illustrated in FIG. 23 by the brackets defining
segment one 2002(1), segment two 2002(2), segment three 2002(3), segment four
2002(4), segment five 2002(5) and segment six 2002(6).

[00165) The time sorter walks the sorted array 2300 in chronological order and
collects each item referenced by a “start” entry and discards each item that has a
“stop” entry. For example, segment one 2002(1) is defined between “0” and “7”
seconds. To determine which timeline objects are utilized during that segment, the
timeline sorter notes entry 2302 for Al (i.e., audio file 1908). The timeline sorter

then examines a next entry 2304 and finds another “start” time, and stops the

examination. Therefore, segment one 2002(1) includes just audio file 1908 playing

for 7 seconds as determined by the timeline sorter.
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10 Cross Fade Effect (E2) 1912, Start -> [Al, V1, El, A2, E2] Audio File
(Al) 1908, Stop -> [VI, El, A2, E2] Cross Fade Effect (E2) 1912, Stop ->
W\ 2D0p/114994 Video Effect (E1) 1906, Stop - [V1, A21 Video filePGAUBI0L/009463
Stop -* [A2] 1s Audio file (A2) 1910, Stop -* [] To traverse the array to

lacate which Hrpfing: abigeiRaee tebasenseeaat 220attisH AEManE G hich
timeline sorter continues through the array until an element is reached

e SPiRfs wHs CHET AT Rreineiatheeinhdy e o tharmesdip timeline
2ieaneo: edaipiening Whishielmabiasisine WHEal AI2sea00Lts 1o o

the 20 timeline sorter may continue until entry 2310Is reached, which has

SCERSHEEBoAIREOI RAEXETH 31 gk 3R ssrrrdsT e tinstinm eorten maiyde may

traverS@iididizad mooesdsiesination of which timeline objects are needed
at "32" seconds, In this way, multiple timeline objects having the same

time bsiadéle H’a@t}g(&\t B ot ﬂéndering. 25 pow] The timeline

sortey/iaay RIRO(TPIONA Kesiety,qfegig fpr representations of "special”
cases in a timeline. For example, as previously described in relation to

FIG. Yidse EfeatdE bh]O06mdae mdpduNdeRH feature (e.g., loop count
726) Kyl g Tnetadaiaier -a»nggvlqigq;ﬁes how many times that
0

node is "looped”, i.e., the node is rendered. To describe such an

instaféasshadmidipe cBALEMy Fke 30\ huftb B briddeE/r that same
nodeArﬂl(ﬁ@Fq{%gnfbggjlgst()@e_)timgqurgg’rigﬁly. In some instances,

however, the media timeline may not include an indication of a 44 WO

20064 e56Bade EfissdDelBH343B stakV e BLtéR1time and therefore
the timﬁ%%ggtgm%gg%gompmn@?nality to sort the timeline,

further discussion of which’'may be found in relation to the following

figuraidgsoiiBy| Y1051 2 isSiepittuskAstion of a sequence node which is
configyrad me§ ﬂy\{igﬁ@% uengial playlist which does not have

specified start and’stop times. In FIG. 24, a sequence node 2402 is
TeHswyeraeaths sirrlarteo loeqteemddaiotiosiog obko thet Wereedssttived it a

D e e e R B R G o
reaeleisl Jpy2ng actino¢ thulisitialitynditbaisnodets P dixh 746 equiesded time. For
instance, to determine which timeline objects are utilized at 32 seconds, the
timeline sorter may continue until entry 2310 is reached, which has a corresponding
indication of “33” seconds. Thus, elements 2310, 2312 are not utilized in the
determination of which timeline objects are needed at “32” seconds. In this way,
multiple timeline objects having the same time indication may be gathered for
rendering.

[00167] The timeline sorter may also employ a variety of logic for representations
of “special” cases in a timeline. For example, as previously described in relation to
FIG. 7, the timeline object model may support a feature (e.g., loop count 726) in
which the metadata for a node indicates how many times that node is “looped”, i.e.,
the node is rendered. To describe such an instance, the timeline sorter may make

multiple entries for that same node in the array, and adjust the time appropriately.

In some instances, however, the media timeline may not include an indication of a
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10 respective metadata 2414-2418 having respective pointers 2420-2424
that reference respective media 2426-2430. [00169] The sequence node
WQ2¢»/id itstrated of a playlist that does not have start or stoBGiIFES006/009463
specified on the nodes. Rather, each of the plurality of leaf nodes

“stfP4- 34 0Bsigpendeared inSusieesrinn. BRe @flelie other T gﬁi?e?f%dmuonm
sort these 15 plurality of nodes 2404-2408, the timeline sorter 126 utilizes

fugctignalitetrososhthrdimghngo fHefendlismssien o evbich pasehtefernd in

rem{grpmﬁgemvﬁﬁgrﬁg{t}@ the next node in sequence is rendered,
further discussion of which may be found in relation to the following

[0¢168ie. §Ha1 2d1 is1@n dHysteatien efaarspurasrtresie prbisddisecesbgurednto
prévRIBRI3E LRI NRMIBN RtRthi R ik Rdvedia timelngwhigh éfb?%ﬂﬁgs In

timeline objects w do not have start or stop time indication sorted.

FIfSnietia ﬁﬁ%]ﬁﬂi’@qsl%&em i51seRves dhatyia amalppneamumggr@srrdmn@z
110%efac s I e dimelinsmsetaska Etiﬁf‘ﬁ?é@ gm e §e%

a node or effect) (block 2504) from the recéive med| timeline.

nqgl@téﬁ%aﬂé@ iBltakty2ef rlﬁa@éla@eﬁoméxﬁéwé,szé%ﬁmsmp thildfion vfcthe
seliigline RRigcsipsregifigd &‘i‘%@' my o2 AL 13 ds Y5504 9D H SRS e

block 2506), the start time and th stop time are entered Into an array
regpredivo soERduta Rl 1tR4 [ daving mwctmmm/&ﬂama4me®aumfemnce
refBaYRe ﬁ{ggirggzﬂ%o%array as previously described in relation to FIG.
2. 30 [00172] If a start/stop time is not specified for the timeline object
Qe fAda sdeessiehsideRP8D 6y iHustattduef foplipfisittiatidesisnos davhatart

orasqg ﬁﬁ?ess %e%é #@ 191 %[13@ 36#6?5 g%{ e-rn C%OOP /g09ﬁ631 eVP 163f nodes

|nf| ite" tim econs ruct may assume a

ZMW&ﬂe@mlmsumm@& a)smgf@n/ﬂtmbtheﬂ:oﬂ“hqunba tneﬁerti ttiese
plﬁ%’lﬁ/t%i{%%&gg% 48?1'6’5? Qtﬁgot fé:ﬂrcl;e 25 e?‘ I%ﬁ OP F %éoé" ma tll'_uct for

given a start time of by’the timeline sor er an |me o
“imbuite2t 08 riayibdicate niaatalstambdms ab"ke annidalstb pﬁmﬂ]e;mfntﬂxtlmchﬁer

h éj ven. a start tlm a sto
wifh MR R R R SRRy
foue;dra:sewiaﬁw wlthe follown ofifinre. between the leaf nodes 2404, 2406
[ocﬁ S.E gieaf %dearzrf' {clmg%have adlératiogsn tis different1
ro Iea and B g.ram%? Wer i tffs exemplary
implementatmn in whlch a medla t1mehne which includes timeline objects which
do not have start or stop time indications is sorted. A media timeline is received
(block 2502) via an application programming interface.
[00171] The timeline sorter 126 then examines a timeline object (e.g., a node or
effect) (block 2504) from the received media timeline. A determination is then
made as to whether a start and stop time for the timeline object is specified
(decision block 2506). If so (“yes” from decision block 2506), the start time and
the stop time are entered into an array (block 2508). Thus, if the start and stop
times are available, these times may be entered into the array as previously
described in relation to FIG. 22.
[00172) If a start/stop time is not specified for the timeline object (“no” from

decision block 2506), a construct for “infinite” time is used that addresses any
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io instance represents that the corresponding leaf node is to be rendered

until the rendering is completed. By specifying "infinite" times which
WOoetdSa9at the respective node is to be rendered until comBeléy$3e06/009463

timeline sorter may sort the sequence node 2402 into an array as

pré¥RyiSualiARse iR thronan ceeRBliRaN 3 e aal poteneAd? 488 me a

one to another. 15 [00173] FIG. 26 is an illustration of an exemplary array

vagghoofopridiersticne sHbha ireglseverablef FRs exampledriamiggain to
thdIPREANERAEG e PRBRHAY SO0 iRAkIFSR AU th Bgfgzilg%%ﬁ%%%ﬁe of

..wo of which are formed for each of the leaf nodes 2404-2408 of FIG. 24.
0BYdhsgimelivnserten sidinfintetimaelthe |edeaomde 2406 papsbsigisien 2

st AL RAvesRedlicd Siaihangrsep-tinges dney sl RRZ SR ed IN8Ra start

plurality of segments 2614(1)-2614(3) as previously described in” relation

tingg PSS 2anshd step[toErall rSorteshestithbe natedvihasrinathisuexanitothe
vatlge® detarmip ﬁgcfé&fséﬁﬁéé ROSIESRY A ‘££H1%_%&%Gxﬁﬁ%§%é‘%%%ﬁ9{he leaf

specified for the nodes. For example, returning again to FIG. 24, the

nodeg;défde e 2405 iFeerampladass zadn2hed »mdusishe duntistcdat is
diftétadtiRlis RARIPIONGS REIVRER RMtiBUs Addhe ﬂﬁ?‘%ﬁé%ﬁa}%ﬁﬁo in_this

_ referenced by the respective leaf nodes 2404-2408. T us, the effect 2412
ingtanggptiadessaie theldthesossspeadstyilvatimpdons the bhiktralersttivatil the

> 2 . . Jration 2432
e RS MDA, LSO CIREhAe Yata MM B e She
respepiizemds tiwdobentredarsdewnil ceapleinctheRionelmergsigethmaesoridhe

) . e | . . p _
solf A e RS 4 o, TR, SR et Solfperison of
thelleaftimd o 3208F 24€ Hffwet tR4mRtheBNCe, an output duration of the
u 2 2402 s a-ftmetion aof the times ified e

ool RS 8 Sy TSNS S U Sl AP HOS> ARAF Rt 1 the
metie difectifd PAOMH ofvEVer, Deoausettdebipaf hinadmng 404t@409 Tao moty 2600
. cify start and stop times,i is, example, the timeline sarter

inG RS AR SE AR HITC S0 ls, KA S MR . coct of the
leafTfecteR 2UDA[QE 03 6 FIG.iRdtaByeyting tinealnstsocterfiafifitkt indd, ahe leaf

2P 308, RS DA BSOS TS eSEOT
somtdihitetd uaatibmalitiintf-affsetsto614(1)-2614(3) as previously described in
relation to FIGS. 22 and 23.

[00174] In some instances, however, a start and stop time is determined for the
nodes even if the start and stop time is not specified for the nodes. For example,
returning again to FIG. 24, the sequence node 2402 include metadata 2410 that
describes an effect 2412 that is to be employed between output of the media 2426-
2430 referenced by the respective leaf nodes 2404-2408. Thus, the effect 2412 is
applied to the media 2426-2430 originating from the children of the sequence node
2402.

(001751 The effect 2412 has a duration 2432. The duration 2432 may be used to

specify an amount of overlap desired between the two or more nodes in a sequence.

For example, the second input in the sequence, i.e. media 2426, may be output such
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1o position, and so on. If the segment is invalid, the timeline sorter may
calculate the duration and rebuild the array, an example of which is
WQRMA 138%bllows: 0< 1 <2<... < N < N + 1 <infinite - K - 1 <inf§ifgUS2006/009463
-K<infinite -K+ 1<2infinite-K-1< In the above expression, for any number
thaiNt dverapeiomdteofisation: 2452-Nfthafiffter ALY, flictve aovatput duration

ression the folloyyingholds true for any n erK: -infinitfe - K-1<
of i SIS Foe P D n o B e REBrd R e leat
noiitstan0é; 2408 mod tistroetirigpispeaifry biyRHE d26atidh DA erfcheRiiscn412.
effect (e.q., effect 2412) that i ndent on a start or stop time, of . .
R L LR S AR AL A 3R o times in
thiexampide, efite cinZelii vayespenifynihas theseffent 24d 2lopstiandy iatiddtermine

2432 which js to pbe jed before the end of the rendering of leaf node
w}fﬁg.@ﬁ&éiflgrgt,ﬁ%%?ﬁgline sorter may query the media sources of that

[oolzafl ndde Rtrhdo, dhtetininiine stattandP Fistopultdeacidpmaffaniing h2sorter

apply the start and stop tines to the array, and then resort the timeline to
ST S i e TR R A
se@hetticonmansbedee nbbin salakoirte thelfaldining digdton] Hefilmelttet stop
sorter may calcul teduration for sour%e nodes in the following cases:; (1)
pogiHeR: 2°GeRen: I ASREEIBYe SHEHPLRe (G FEIS R SaFRREAY calculaie the
dutﬁﬁﬁi?ﬂf&ﬁbdﬂ&&ﬂﬁr(ﬁ@%ﬂ%kﬂﬂ@ﬁ@@ﬂm%}ﬂ@L&ﬂ@ﬁ/ﬁ%rﬁﬁlwﬁ'rbztime
specified as_an offset (e.g., X - 47 WO 2006/115604 L
Pcﬂtfsqzﬁo%ﬁjogfe gf&éb[ﬁférl&#v Er%. M %rﬁa‘&gé‘ét&/ﬁé"reﬁﬂéfmﬂe K+
segmem mgludes he scurce with infinite duration, the timeline can play
the file without calculating the dyratign, 1001781 FIG, 27 is a flow diagram
Inaéwéwg SBRGERGrdOs 7Y HEEIY Exetnpia 01%&@%@&9&3&&1&5 which a

timeligecsagtaitgdetermines start/stop times from media 5 sources for
timeline objects in an array which do not have start/stop times specified in

Algoe fudhe erfsprestienthadallominghelds tyrdaranymvabeksegment

(blockinfifke)--FRoL exampleiwdhernagip timeline may be sorted according to
the procedure 2500 of FIG. 25 such that the media timeline includes a

pIurali‘ﬂ}fﬁﬁt‘?ndﬁﬁt(?'zﬂﬁ@iﬁ%nstructs. 10 100179] The timeline sorter
[ooPRRRinpHbeMAacia seMEsefolomeBRldIM@IEReBhieRIcting the array of FIG. 26,

may encounter an effect (e.g., effect 2412) that is dependent on a start or stop time
of another node for determining when to render the effect 2412. For example,
effect 2412 may specify that the effect 2412 has a duration 2432 which is to be
applied before the end of the rendering of leaf node 2404. Therefore, the timeline
sorter may query the media sources of that leaf node 2404 to determine a start and
stop time of the effect 2412, apply the start and stop times to the array, and then
resort the timeline to determine if any changes were made to the segments, further
discussion of which may be found in relation to the following figure. The timeline
sorter may calculate duration for source nodes in the following cases: (1) when a
segment includes more than one source with “infinite” (i.e., unspecified) duration;

or (2) the segment includes source with time specified as an offset (e.g., “x —
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specified in the segment (block 2704) and gets the start/top times from the

media sources (block 2706). For example, the timeline sorter may
WQjateerhiptelative start/stop times from a duration, metadataPGE{US2006/009463

describes a patrticular start/stop time, and so forth. The timeline sorter

ofiBer R05i5 YRRANTIRS MATINe MRROMR! I3 SRAMBRILBACKR MirENGith
segmentéof block 2702) is compared with the other segment (of block

indingge iy inay thm meias s Rlgu she ddeisishaibeniovlating the daeatige.
spRsapstimelige,oNiRetaidbing IRGM 708"

Fodec]ision block 2712), a ,t)rét}t(’flr?l (bIockg%%ag%%qg?%?gr_ﬁgﬁu?geﬁ%lgw

implementation in) Whick &gfinaslias sorter de tovnines Resdyar Hinesr rem aledia

souRE THPITHIIBRK ity thar BrB80MRhIad HRERIRT Shltstlp iR eF‘}i‘eciﬁed

changes and updates to the media timeline may be addressed, such as

in the AgRReFHNA dEf R <umeritetimelinadn sorybipaaTivon mecamaen (block
21ovglineicganisrt Er«fétﬁﬁmwiﬁﬁ@ﬁﬁeiﬁﬂg By e SSoRmn & I HE S a6 re

to the media thneline during rendering. Exemplary Operating Environment
2541 obd160 3heughribakthe msdictimeling iopkulss Ainjurelityip8dinfirdte dime
cdmpigmented with a number of individual computers. FIG. 28 shows

components of a typical example of a computer environment 2800,

(o6 diRBea EBftRR o R epEdnsy the ratedisceuiapicfar 280l2. timeline object
sp‘é?éﬁ@éﬂtﬁf #R02 PP ELIBEIS IR Pe Y gzgtzf%%%maﬂmﬁwgoﬁ% Mmedia

. 1. The components shown in FIG. 228 are only 30 examples, and are
sogEranteraek &9 gdRranyammmatitie démeline sotipe wRthdetBME relative
st%@@ﬁf ) 1&1@&%‘%9&%%@[,%@% teI W@&@p e?fégﬁr'ﬁé’ﬁ%%é)go ime,

invention is not necessarily dependent on the teatur S shown 1h F %g
anf¢ 08 f9rthe nekhity tivzaiings siffer ey erespatsp thp cudrigss pe ciatiperposeother

' COR(i I xampl f yell known
B e R R PP i bt

seguigati|éofoplask HifiSiHe datentivre iifolaeie ptrucqual dedisinacdloch&Ed)ai.c.,

i r > , - laptop, devi » o
inERAPUIE SR REAREWBILEIS, BAONL SeuhBh 06 SO Tina fram degision
blpebR 2 abbevms(hneke 2204Ai652 hefitrkpRCsdwet X 0R-ieadyeated until

' ini ut inframe computers, distributed ut]
e e O R Tl (R Ao 8. he
segmaciiitas RodeRidT2id Ainbtidnalinapf thengemymdarsdatentbdhiethédinemeline

P

sS€

a%essed, such as changes made to the media timeline which may affect
how the media timeline is sorted. Further, this technique may address any updates
made to the media timeline during rendering.

Exemplary Operating Environment

[00180] The various components and functionality described herein are
implemented with a number of individual computers. FIG. 28 shows components
of a typical example of a computer environment 2800, including a computer,
referred by to reference numeral 2802. The computer 2802 may be the same as or
different from computer 102 of FIG. 1. The components shown in FIG. 28 are only

examples, and are not intended to suggest any limitation as to the scope of the
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computer-executable instructions, such as software components, that are

executed by the computers. Generally, software components include
WOoRBeeES6ftograms, objects, components, data structures, etBCHES2006/009463

perform particular tasks or implement 15 particular abstract data types.

ful @RkENHE a0 RS ARIGAENIES R canmpiaPiRteRsiRt08YIcRp AR 8n the

linked through a communications network. In a distributed computing
fegthtgrothrwRtsERA & components may be located in both local and

moﬁ@mot@eﬂemw,ewﬁtmm&i@M%&ngs@%vgﬁéaaﬁﬁﬂg&%mg

components are stored at different times in the various

syslsmraaflaation: redia wed altxaimdep aft wethknoymperemstingssystems,
enPRIBARRY, RILRE Brogtams aisyueicaibilistiPuteds fa xamRiEron

on floppy disks, CD-ROMs, DVD, or some form of communication media

inglyde, 2uhayesat kinaiged harcrsand SRRPUSE seEpStanudtisriohardthstd or
1a15tui)see%@§,%mﬁgi§;eés%@ @%ﬁ%&&@ﬁ?&é&@&ﬂ}%@@&@&ﬂgg sagft ]top

least partially into the 25 computer's primary electronic memory. [00184

borss, RURREIBETGPIRSIMMERETASGHARIS BrieeBieEk Blesunabiersragpdindevices,
mirQEBRARALS SHahAshe QRerating, SYRIGMAE 'JJbﬁlﬁﬂ%ﬁPghsﬁsiPo%ﬁm that

discrete blocks, although it is recognized that such programs an

inglydpementdhe shrvasyanasoniaeses anibplikorage components of
[00138; COTMRUIRIARch AR SXFCuigd 4218 30 MBERRFOS €cases by
computer. 49 WO 2006/115604 PCTIUS2006/009463 [00185] With
corepelﬁéh@_éq_@urabi@ igs,tmeti@@ga pmb_m‘s siftwaip empeTeninathiriciteiexesuted
byafﬁen%xlﬂp&&%m,@éﬁ@&ﬁwg&my&Z@Q@%ﬁéﬁgﬂmmqsﬁaﬁQ@’@%@m,

system bus 2808 that codples various system components includi
obiseite spmpaNSHisdlattesisrsbassirmicutinpBeform parfisidar sk 2S0Bnplament
r f i ' .
R e e L
devingstyiluft bars alivlied cthresgiB yawepnuhexmatftes amtwotklimiatondisutiuted

itect inec Industry Standard Architectur éés bbbu iGro
cofFEE IS (Ot SRS AT AR, Ml Rt ana
reflgetconipeiStatutagisukdsnciation (VESA) local bus, and Peripheral

penent to Interconnect (P&1) bus also known as the Me ine bus.
oo e G ol et R R R A R S ISy e
in thedvari@s mpuisrice ackatalel erredibactua ther @ aiflay qitab lef thedtartipatteraor likat

caf Be %esg&i ltp}y the computer. Programs are typically distributed, for example, on

floppy disks, CD-ROMs, DVD, or some form of communication media such as a
modulated signal. From there, they are installed or loaded into the secondary
memory of a computer. At execution, they are loaded at least partially into the
computer’s primary electronic memory.

[00184) For purposes of illustration, programs and other executable program.
components such as the operating system are illustrated herein as discrete blocks,
although it is recognized that such programs and components reside at various
times in different storage components of the computer, and are executed by the data

processor(s) of the computer.
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computer 2802 and includes both volatile and nonvolatile media,

removable and non-removable media. By way of example, and not
W@iatatidpefdomputer-readable 15 media may comprise compRETEPHY 009463

media and communication media. "Computer storage media" includes

oieptilenang eenupiRiie FRMogaie @nfpRRRnieTARRRINENB2 may include,
implemented in any method or technology for storage of information such

byt areonab lisitrddeaarassatiagordt 4804-trensisraangrariast Uootnslassystem

bidthe0gaa: CAPRICLSIRIPHR I Uanpohdas iRMLBIRD HIEUREER Bnory t
RAM, ROM, EEPROM, flash memory or other memol%)tech%%ology, oy o

the pragessingigitaPefsatike dueivD £ S HaY bpten afseceshgmes of bus
sRRURIMERRBRNES mBASREH G P EmBIAsYelS sk Stoa86 Bh AN us, and a

magnetic storage devices, or any other medium which can be used to

logablnmesings ey fitarrasigbn eflenovriehioaims. BBressyrbyxuanpietend not
111%%9@01@,%{181&UQ%Eﬁﬂ@&@&%%&ﬁhﬁﬁ%?ﬁ%ﬁ&&ﬁ‘%Ia{i%%t{ﬁ@d@ﬁ@) bus,

instructions, data structures, program modules or other data in a

Miseel ieheenabrawbiier s M- A b dmer RalienepdtheAtSybl) bus, Video
1ORERABIST A B LIS A POER AN O AR INELY SROBLrERENR Pomponent

"modulated data signal” means ‘a signal that has one or more if its

m&ﬁ@@@@éﬁ@bbﬂ%ﬁbhé@g@dliﬂﬁh@%mm@% to encode information
[oéﬁlsgli]e @8{}@[&%}’ m%&q@&% Jgﬁmygt\u%)%g\%%réb%?% it mll'érél&ft}l?r]nedia.

media includes W|red. dia as a wire ect- wire
Computartisadahdoninsttiascane die suy hessitable snediRFthiatfreancbenacotsssd by

/ 9 j ia. Combinati
c R e T e SHOPRIE
noeadaoiehledivedie0 1BY Waho Eystonpls emdmop ddditatotngd esmpnipriteadable

a edia.in the f olatile and/qr nonvolatile memory such as ..
e A R S e
“Gsnputsrbisiegepugdiaipindydtsnvastike (810 8ynvotitlej ngitiverddssiend non-

i that help.to transfer.information between elements within
relSOUTE RO LR Y ettt e eagnee of
inFtyivh 284 2styglically comaits-teddabiv/ drssofttions, cdatposientsuties) qn@gram
immediately.accessible-tg and/or presently bhein rated.on by, .. .
e e B0 P ies ol Gt oG o Al imied to
RANStREMoIFRROMy Stesh @8iforpppliodimmmeagrams2diblsoftGRsROM,

di(é%gfpggr(sagtﬁezglzs?dsa%ggg?ngthg}aop ?cza%'disk storage, magnetic cassettes,

magnetic tape, magnetic disk storage or other magnetic storage devices, or any

other medium which can be used to store the desired information and which can be
accessed by computer 2802. Communication media typically embodies computer-
readable instructions, data structures, program modules or other data in a
modulated data signal such as a carrier wave or other transport mechanism and
includes any information delivery media. The term “modulated data signal” means
a signal that has one or more if its characteristics set or changed in such a manner
as to encode information in the signal. By way of example, and not limitation,
communication media includes wired media such as a wired network or direct-

wired connection and wireless media such as acoustic, RF, infrared and other
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[0oolss[ The computer 2802 may also include other

removable/non-removable, volatile/nonvolatile computer storage media.
WM 0example only, FIG. 28 15 illustrates a hard disk drRETAZ2A0¢¢{19463

reads from or writes to non-removable, nonvolatile magnetic media, a

wireRABGHESUSKELUB1ABEE8E tRGUSIRMBE VY URSURL AIEBOYRAIRIed within

nonvolatile magnetic disk 2828, and an optical disk drive 2830 that reads
theresepsraf aesap e redablmracdianvolatile optical disk 2832 such as a CD

oM PhORRIOR LN R0R HEMEDYANGACHIRIMOURRIE: in the form of

volatile/norivolatile 20 cOmputer storage media that can be used in the

volgtdm pratpo peryetd iEnh menaEriushchsdead e nomonitéB VinagH tiad
t e it 1O Teor DS
ratidBfn GRREEL ﬁ%&l@i)h I\}ﬁgﬂﬂ@%ﬁé. SACIRUR! ¥ %&ﬂ;&ﬁ%'di Sl\é' 08),

tape, solid state RAM, solid state ROM, and the like. T rive

copRpaing tglmdma}%@ﬂw&@?edh@tthelsy%tetmr@ﬁ@ ziamm@ tbetween elements
wiﬂﬂﬂ‘&%ﬁi%?é?'%ﬁ%ﬂk‘%{éfh'%@Hﬁﬁﬁgﬁ%ﬁ%@kﬂd i edi @E%&@&%Zﬁﬁgw%o.

magnetic 25 disk drive 2826 and optica e 2830 are typica
Rabhnedied fypiralysteontaios 2808 bynd/rsmeviibirencomgoimtatsadbat are

m%%@lﬁ?ﬁ;h%&@é’ﬁﬁl@% t&?&?&éﬁ?&&iﬂ %%mg:&g%&g‘%@%ﬁ @g‘ﬂ&%g%@sﬁﬁn

ove dnd illustrated in FIG. 28 provite sto compu
280ktrBotivne, elacaaspletarsbneblmitrsionnion 28tsllugichisthepetatingpsystem
SMMUALARG? 2 r ' ve i
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versatile disks, digital video tape, solid state RAM, solid state ROM, and the like.
The hard disk drive 2824 is typically connected to the system bus 2808 through a
non-removable memory interface such as data media interface 2834, and magnetic
disk drive 2826 and optical disk drive 2830 are typically connected to the system
bus 2808 by a removable memory interface.

[00189] The drives and their associated computer storage media discussed above
and illustrated in FIG. 28 provide storage of computer-readable instructions, data
structures, software components, and other data for computer 2802. In FIG. 28, for
example, hard disk drive 2824 is illustrated as storing operating system 2816°,
application programs 2818’, software components 2820°, and program data 2822°.
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other interface and bus structures, such as a parallel port, game port, or a
universal serial bus (USB). A monitor 2844 or other type of display device
We2806d dhhected 15 to the system bus 2808 via an interface PET¢HS3406/009463
video adapter 2846. In addition to the monitor 2844, computers may also

Nois e aiher Renpiriakrenrerine: 4V it SsAad asSPLaERIA RN @ ¥rating

more printers, which may be connected through the 1/0 interface 2842.
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connected to the system bus 2808 via /0 interface 2842, or other
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connections to one or more remote computers, such as a remote device 2850. The
remote device 2850 may be a personal computer, a network-ready device, a server,
a router, a network PC, a peer device or other common network node, and typically
includes many or all of the elements described above relative to computer 2802.
The logical connections depicted in FIG. 28 include a local area network (LLAN)
2852 and a wide area network (WAN) 2854. Although the WAN 2854 shown in
FI1G. 28 is the Internet, the WAN 2854 may also include other networks. Such
networking environments are commonplace in offices, enterprise-wide computer
networks, intranets, and the like.

[00191] When used in a LAN networking environment, the computer 2802 is
connected to the LAN 2852 through a network interface or adapter 2856. When
used in a WAN networking environment, the computer 2802 typically includes a
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invention defined in the appended claims is not necessarily limited to the

specific features or acts described. Rather, the specific features and acts
WQReMistioskd as 15 exemplary forms of implementing the clREEYS2006/009463

invention. 53 CLAIMS What is claimed is: 1. A method comprising:
mdBERIVIRG & BreGiRelimcling AR ANIGAHECBIRSFAMIARAINREAGRe Buternet

wherein the media timeline includes a plurality of timeline objects, one or

288 forel bsimnadrnntdsbjarkice farrenigtama sucenisoab biay Blergnpested to

th&§Siam B0 Seeialing: a/0) wralie of se9mep S SRetiainging o
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a patmeulmd FOsEeRngns tifetisoBjed enlemisteshaelpstyeluanthe computer
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exdrmplofangd neidimitaigact Ko A8 useatey Tometaselifereoompendnita?B60
ast'fgﬁcﬂﬂg A SRR tHEvite 393y, foreqnn Spid éﬁgpeU{Qt%ds_ﬁ{L'{‘Qh%aﬁQtwork
said entry in chronological order, one to another;and walking the sorted
coppepfientedinine daeh sxeinplagtheand. athesthowars deskripsidhlishinig a
FBfCeiRL AL AR LRReSAI USHRGRbIREL sacigs an effect to be
coapp |ec§ to media refereence by ar?ottﬁer said 20 tlgmeline object. 3. A
Conelhsigms described in claim 1, wherein at least one said timeline object

is confj r.cam ication of ts nother. said timelin jgct
ms%%h tﬁ%{iﬁg%"?gntgg may ﬁgglha aégté% t gg rﬁ%%f%%ﬁeliﬂealw e%éeesrﬁgg{lgg to
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30 does not specify a stop time; and 54 adding an entry to an array which
represents that the at least one said timeline object is to be rendered until
completion. 6. A method as described in claim 5, wherein the generating
includes determining that a start or stop time for a particular said timeline
object 5 is dependent on a start or stop time of the at least one said
timeline object; and obtaining a media source which corresponds to the at

least
least

one said timeline object to asceriAlMStart or stop time of the at
e said _timeline object. 7. A method as described in claim 6,

wherel ﬁ‘iés&‘ﬂg}% iﬁg includes: 10 adding the ascertained start or stop

time tb the aNayetod saphiihe array. 8. A method as described in
claim 1, wherein the walking includes determining which of the plurality of

IUGE rality
timeline objdEfSBEIthe, A NG AN HeRfeBnpISPraIiNIAg fREerface,
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the particu

said segment by: collecting ea eline object referenced

by ameoiteysdiaMimyedi steobj totereferbd@ogralirgpeativeioraiobagiljaad ity of media;
referenced by an entry having a stop time. 20 9. A method as described
in claffi%, further comprising: loading each said timeline object referenced

by a first Sai@e?fé%@ﬁ‘f@ﬁ &nglupdli st fssh sriftSerBIpNtiR bRiBGia timeline for
ac

rendered, loading e

said timeline object referenced by a second said

seg rrr@m:ielr@% metaaﬁelr_@mtbﬂ;iMﬂquie@ﬁmaigwmym_@im@ges a particular
10 mor S A0 TTHEIME BjEets it e R R it B e segmen
corregiudingiraifbretayifef idcliaibsime and a corresponding said entry

for a

stop time; and 55 one or more said timeline objects reference media

for renderingXamining metadata included in each said timeline object for a start

time and a stop time of the timeline object;
adding an entry to an array for each said start time and an entry to the
array for each said stop time;
sorting each said entry in chronological order, one to another; and
walking the sorted array to determine each said segment.
2. A method as described in claim 1, wherein at least one said timeline
object specifies an effect to be applied to media referenced by another said
timeline object.
3. A method as described in claim 1, wherein at least one said timeline
object is configured for communication of events to another said timeline
object such that a change may be made to the media timeline while the media
timeline is rendered.
4, A method as described in claim 1, wherein at least one said timeline
object references said media having a different format than said media
referenced by another said timeline object.
5. A method as described in claim 1, wherein the generating includes
determining that metadata included in at least one said timeline object

does not specify a stop time; and
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and walking the sorted array to form a plurality of segments for rendering,
wherein each said segment references one or more of the media which

are to 5 be rendered during the segment. 11. A method as described in

claim 10, wherein at least one said timeline object specifies an effect to

be applied to media referenced by another said timeline object. 12. A

method as described in claim 10, wherein at least one said timeline 10

object referenftiagait entrgizorayinyay diffiechnefravenitthuatsdid atdelist one said
referenced by another said timeline object. 13. A method as described in

claimtiBelMEARISEh &SRR RAQIRIEUNHE RGP Which of the plurality
of timgline oRjeqtsiy§ 48 edGsHER nRAIRY SR TRIMCHE R ARG udes

the chronological order of the sorted 15 array to a particular time défined
by the particidéersaiioi sgdinatatstart oo kéapitignedoh aipastica labgadd timeline object

referenced by, an entry haying a start time; and discarding.each timeline
S oocly PO ) S MAOTG CLdpe i ESSEPTH S IgNe Object; and
comprising: &@ﬁ?ﬂiﬁ@ é fﬁ@é%sgdiﬁ@”vﬂ%égﬂ@ﬁé’@d@fﬁmﬁ@ HRESCBNe said
to render a media timeline having a plurality of timeline objects at a _
partidinae pagnohjeaine; assritadn bersiararesystoiltimegh &t istréeasheane said
%%tto 25 the particular point in time by: collecting each
C

which. S
said t[{llme(%l[ﬁééz)%q% referenced by an entry in the sorted array having a

start ime; and digpad iradeschisaidrivielinegohinetaferenpatiitiag frvhydes:
in the sorted array having a stop time; and 30 rendering the collected said

10timeline objéddingdhesaskariatned HaraossiprdiTAeIaiFeLaTAY RBth at

least one saligs%pfmgqhgw% ted array having the stop time is obtained
by examining metadata contained in a corresponding said timeline object
of theBmediaXimedthed as described in claim 1, wherein the walking includes

determining which of the plurality of timeline objects are included in a
particular said segment by following the chronological order of the sorted
15 array to a particular time defined by the particular said segment by:
collecting each timeline object referenced by an entry having a start
time; and
discarding each timeline object referenced by an entry having a stop
time.
20 9. A method as described in claim 1, further comprising:
loading each said timeline object referenced by a first said segment; and
while the first said segment is being rendered, loading each said
timeline object referenced by a second said segment.
10. A method comprising:
25 sorting a plurality of entries corresponding to a media timeline into
chronological order in an array, wherein:
each timeline object included in the media timeline has a
corresponding said entry for a start time and a corresponding said entry

for a stop time; and
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16. A method as described in claim 14, wherein the stop time is obtained
5 from at least one said entry by obtaining a media source referenced by a
corresponding said timeline object. 17. A method as described in claim 14,
wherein at least one said timeline object specifies an effect to be applied
to media referenced by another said timeline object. 10 18. A method as
described in claim 14, wherein at least one said timeline object

references media rendng mdrfeegatiiorhat ibisjectradiretecanedih byr rendering;
another said timeline object. 19. A method as described in claim 14,
further com&’?‘gng loading each said timeline object referenced by a first

said segmeng R ]tﬁé"é}H"?eH‘grfﬁf%rl’Bﬂr%%rfeﬁgﬁ ﬁ\@?@tf& renderlng,

progressing, Ioadln each said timeline object ref ced y a second
said seleneinteaCh said segment references one or more of the media which are to

be rendered during the segment.
11. A method as described in claim 10, wherein at least one said timeline
object specifies an effect to be applied to media referenced by another said
timeline object.
12. A method as described in claim 10, wherein at least one said timeline
object references said media having a different format than said media
referenced by another said timeline object.
13. A method as described in claim 10, wherein the walking includes
determining which of the plurality of timeline objects are included in a
particular said segment by following the chronological order of the sorted
array to a particular time defined by the particular said segment by:

collecting each timeline object referenced by an entry having a start
time; and

discarding each timeline object referenced by an entry having a stop
time.
14. A method comprising:

receiving a request via an application programming interface to render a
media timeline having a plurality of timeline objects at a particular point in
time;

walking a sorted array until a segment is reached which corresponds to
the particular point in time by:

collecting each said timeline object referenced by an entry in the
sorted array having a start time; and
discarding each said timeline object referenced by an entry in the
sorted array having a stop time; and

rendering the collected said timeline objects.
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15. A method as described in claim 14, wherein at least one said entry in
the sorted array having the stop time is obtained by examining metadata
contained in a corresponding said timeline object of the media timeline.
16. A method as described in claim 14, wherein the stop time is obtained
from at least one said entry by obtaining a media source referenced by a
corresponding said timeline object.
17. A method as described in claim 14, wherein at least one said timeline
object specifies an effect to be applied to media referenced by another said
timeline object.
18. A method as described in claim 14, wherein at least one said timeline
object references media having a different format than media referenced by
another said timeline object.
19. A method as described in claim 14, further comprising:
loading each said timeline object referenced by a first said segment; and
while the rendering of the first said segment is progressing, loading

each said timeline object referenced by a second said segment.
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