CYCLI ZED DERI VATI VES AS EG 5 | NHI Bl TORS
CROSS- REFERENCE TO RELATED APPLI CATI ON Thi s
w@p@Biogatd on cl ains the benefit under 35 U. S. CPCT/LISB)&)50440

to U.S. provisional application serial No. 60/883, 740,

filed on January 5, 2007, which is incorporated herein

by reference in its entirety. BACKGROUND OF THE

| NVENTI ON Field of the Invention This invention

relates to substituted im dazol e conpounds and

pharmaceutically acceptable salts, esters, or prodrugs

thereof. This invention is further directed to

VPO D 16T B UTTON EMS TEMPHNCh D INGBRBERESSINE PLAYBACK

phar maceutically acceptable carriers and to uses of

uch compounds. State of the Art Kinesins are notor

BACKGBQM ns that use adenosine tri phosphate to bind to

oo ™ 5B LR B il s o
networlﬁgha%epé d é&ﬁg&lﬁgﬁ:ﬂtsh@g\/@ﬁ@&% gfb‘éekgffqaﬂfméﬁﬁqn@s as they

I'néesin nD been 've rrent
are dom{p@égedomrrgqmmdk ki nesi n-rel ated proteins (KRP) have
been identified. Kinesins are involved in a variety of
[0002] ceProdrieskivgiptaybagk os tise akeai ofgllagingdpatk answoe toofent as it is being
organel | es and vesi cl es, and mai nt enance of the
downloedmbpﬂé(gh] his deplauik un USSévféarmseI@Psa irfgmatacinoyiet Ang Hemmence
m.cro

 watchingf aﬁ%oggﬁ'é?mqfve@qwoa 85 B & g3, e fhed GBanertign, vaiting
for a m%ﬂ%é?%ﬁk&&;ﬁh%@d'c SrIa% &f\ rhn\%t 59 td h{ﬂr?sl qeﬁ@ﬁ?geon the size of

are o er es
the medigvVRLONTE] r&ﬁregéogeﬂla}%%kaé)§§éﬂ 6ﬁly Hi%d"ﬁﬁ/v%ltsé)'cﬁdbl% of seconds
protein (KSP)” (al so known as Egs, 5, KNSLI, or

before pb{bﬂ)ac]ocansb@ﬁe of several kinesin- I i ke mot or proteins
that are localized to the mtotic spindle and known to
[0003] beCuerCﬁmtrletplemenfa‘irOrr@t olorecaivgrorr planer idoivenfpropeessive playback,

olar mitotic spindle. In 1995 1th t f
while swéabig faht%ﬁh%d’yd% FleRs H@tégiﬁuf#%@'”?ﬁ% fbeegvlﬁ%ﬁiét@rpp?cat'ons

e oSBT e LB A B gy o
Players\}\ﬁﬁlcéllg%%wrﬂgzgo"sgles'\/“h@&‘l A Bh 'b@’@'n"h i ftHe BROEBlayback then

re consi dered homol KSP, cause
begins WhAkhU4he pldyetanrisrngred S‘eﬁh@agﬁtdaww prodédees dikkelibsod that the media

ni dul ans (Enos, A.P., and NR Morris, Cell

will plaﬁ@wﬂlﬂ)lﬁ-|ﬂt@Zﬁ’uptleO)'habdffSUhgzreqan’ehmn(bwoe’stmoﬂi@ea fixed amount
suitable for a large percentage of content, or a dynamic amount, where the player infers
how much data is required to play the entire content without suffering buffer under-run.
Although suitable for playback of short video clips, these methods typically do not
support random seeking, trick-play and playback of remotely stored longer content
such as feature length movies. |

[0004] Some systems are implemented with a server driven approach. Examples of
server driven approaches include the systems described in U.S. Patent Applications

Seria_l Nos. 11/323,044, 11/323,062, 11/327,543, and 11/322,604, the disclosure of which

is incorporated herein by reference in its entirety. In these systems, the server parses -



(Hagan, L, and M Yanagida, Nature 347:563-566, 1990).
Treatnent of cells with either ATRA (all
WO e@R®8G3ex | noi ¢ aci d), which reduces KSP expr eBGI/U20081050440
the protein level, or depletion of KSP using antisense
ol-i gonucl eoti des reveal ed a significant growth
inhibition in DAN-G pancreatic carcinona cells
i ndicating that KSP might be involved in the
antiproliferative action of all trans-retinoic acid
(Kaiser, A, et al., J . Biol. Chem 274, 18925-18931,
1999). I nt er esti ngl y t heXenopus | aevi s Aur ora-rel ated
the dat®Ifivé @ind kéteasingsbEgRichagatahovserido dlesworlatiichertty and flexibility in
Ehosphoryl ate XIEg5 (Get, R, et al., J . Biol. Chem
playbaci 7he coRO®5 2 150 B, eaBFTOlaskPoStandred HITISs weht sesverts however do not

typicalle BHRAR BFi5qUaBI REA CREIPT YRGSV IRuP B 1S T fonctionality

e ST B RGO PR o e

numbe $\°§)l5§/ér§t cell perneable small nolecule inhibitor for
, 'nmonastrol," was shown to arrest cells wth
[0005] NMOBePRE & béﬁmﬂlafy@rsv\fottbﬂulﬁnpaérﬁeﬁt rexgivercdrotemdpllagback by parsing
pol ynmeri zation as do conventi onal chenotherapeutics
the videsUdh amst tsadewreloadead lineady MWHeal alaiy (livhigeatart@d Ut js ienpossible to
al ., Science 286:971-974, 1999). Monastrol was
seek orufaéhfqrwaéd tag RN Iﬁﬁhs.fﬂ%ﬁhatm%méﬂw@y@%acﬂwwﬁd Samba

(open sPUGF pot AR SHRTRN B teiiP oA Do oY ST g o g Used to give
any apdllréghgh ta'c?%s%‘@:z%g@hﬂt@fpggﬁgggﬁg&e@ l(ﬁ.%{rgi?%' It kM Es 't(f‘mlnlmlze the

sine trip e rapid
access rlSVéi‘fc 'B}epr@mﬂhi da®a; fr@Fn &he clBirephene spagition, which can be
349, 2003; poor , et al., . Cell Biol.

randomTﬁ@eQTErsﬂ&%y bx’éOﬂQ)fﬁcielmt wr@httmﬁgtmperfnrpmr ‘tteink @layf’ functions (e. g.
i mproved chenot herapeutics, there is a need for KSP
performinpifanetoons sweh aarewsidiest sk farwariing anthplipptiigsbelfveen scenes

that reenﬁfesﬁs?ﬂvséﬁﬁééﬁé FaaeP ol rOtE GBI i TrPoeane delivered
to the ép %88 {%F\ngo? c(aln) be s&)atcggdfgp ﬁﬁ%ﬁ”r‘e&%‘rjeymore complex

esters, prodr
orderln ﬁ‘p Smh?stHn‘?@thé %t@leW%ﬂﬂlb%' r‘éOHMﬁhé irféthods which are
ing the conpounds, and to their uses tor
based dnrm,UnﬁmudﬁﬁFfe@edmag eble dubsapamnt whizndirameRto bs vesleslct ed
fromthe group consisting of alkyl and substituted
al kyl; R2 is selected fromthe group consisting of

SUMMM@HlQFg'EHE INVMENTIOMd substituted alkyl: L is selected
f th
[0006] ' g?sterr?s gnglrj'r?etﬁggéc’la?et: Idggcr?bed for performing progressive playback and

“trick play” functions on partially downloaded media files. Many embodiments of the
invention include a receiver or player driven system supporting featurés such as the
maintenance at all times of a full capacity download s’tream- of only certain required
data, including data in certain byte ranges, the discarding of previous requests, and the
iSsuing of new requests for data at the highest priority. Additionally, several
embodiments of the invention include features such as random file access at any point

in a file, and asynchronous requests, which provide users flexibility in the playback of a



a) -O; b) -OCH2-, -CH2O, -C(ONR7-; c) -CH20CH2-,
- CH2NR7CH2-, - CH2CH2O-, -C(O NR7CH2-, and - CH2CH2NRT7-;
WR0a10863R% are i ndependently sel ected from t heP@r/o83908/050440

consi sting of halo, alkyl, and substituted al kyl; R5

and R6 are independently sel ected fromthe group

consi sting of cyano, alkyl, substituted al kyl, al koxy,

substituted al koxy, hal o, and hydroxy; R7 is sel ect ed

fromthe group consisting of hydrogen, alkyl, and -SO

2al kyl; ms O 1, 2, or 3; nis 0, 1, 2, or 3; and p

is O or 1. DETAILED DESCRI PTI ON OF THE | NVENTI ON A.
file. In@onpmhledsnfcn‘mbhrﬁmementﬁeosyswnpmnddpraﬁessmsUpp@’rttSiC@tability for

i nclude those of Fornula (1) or a pharmaceuti cal |
implemgptadignad) bteret sepgire thatartors Bwﬁdaa&w@%ta%@wémme tiges, titles
that |nc%smpﬁﬁlggua{qg{lppélz]%@%dgouﬂét ﬁ‘égt'#ﬂrfgqﬁo{)ﬂgoghﬁﬁ Whtitle tracks.
[0007] Co”?"s%(/ 08 0k :5)4%8 N ihdl gylklgoqup%V%t If llt'tszégt%elayhsogresswe

I's se ect ed rom & group consisting o
playbackcg—gue m%@to l'h@( g)%EREoupgﬁg o@'m%l%¥baclgsléﬁblﬁ%%the media
an and

sequencd él é. ndb@e;ydamlty\asaieeodeml ahdoptay b ebagkothe enosdest meglia) with a |
of hal o, alkyl, and substituted alkyl; R5 and R6 are
transpcrhqecpiencllemaltyargtéllcie@tr@dd@mbmqeﬁé tgrtbapecvnsi fdei ngtesfacing of the

playback] Rinye Wil ohe arrnanpa BRgoceiipea Dl Gatser”t o hrd ke (etency and
enable Prieo%!?e oar@l r%tglpr%%?é)r&eﬁhg raS@r%'Pe ﬁbg%’gl@l%g 0\7?'99 %g%}ﬁwad riciency
and interactivity. In a number of embodiments, the system and processes are
configured for use with files that are formatted to include an index to the data within the
file and a transport protocol that allows for downloading specific byte ranges within a
file. |

[0008] One embodiment of the method of the invention includes, obtaining
information concerning the content of the media file from the remote server, identifying ”
a starting location within the media sequence, identifying byte ranges of the media file
corresponding to media required to play the media sequence from the'starting location,
requesting the byte rangés required to play the media sequence from the starting
location, buffering received bytes of information pending commencement of playback,
playing back the buffered bytes of information, receiving a user instfuction, identifying
byte ranges of the media file corresponding to medié required to play the media
sequence in accordance with the user instruction, flushing previous byte range
requests, and requesting the byte ranges required to play the media in accordance with
the user instruction.

[0009] A further embodiment of the method of the invention includes, maintaining a

mask of the portions of the media file that have been downloaded, identifying that at



In one enbodinent, RL and R2 are alkyl. In one aspect,
Rl and R2 are nethyl. In one enbodinent, Rl is alkyl
w@e@sP313 hydrogen. In some aspects Rl is sel BCT/E82008/050440
fromthe group consisting of isopropyl, t-butyl, and
propyl. In one enbodinent, p is 0. In another
enbodinent, p is 1. In sone aspects Ris alkyl such as
nmethyl. In other aspects, R3 is halo.Wen pis 1, R3
can be attached to any carbon atom of the ring
suitable for substitution, including substitutable
carbon atons of L. In one enbodinent, R3 can be on the
least a partimnohb Myié pandd cdylRded ® playabbadedibon axangdreeasithithe user
the following fornula: wherein RL, R3, R4, R5, R6, n,
instructéotd hasasleeady dernnéevhlopdedrusing the)maheasdibeauesieng Hnly the
. R3 and R4 do not include groups that cyclize to forma
portiong gf byjerpRges iR hay? ﬁ@&agﬁgdhﬁ&rv AEWDEGER T amehe media Server.

o0 PR AL ) ol s
downloﬁﬂid Dy sk anJatfﬁtf'ilE}“aﬁg Wthnttﬂﬁ F%éd?%ﬁﬁ}aidteHeﬁ'éﬁia file when all
Sel'ected fromthe group cohsi e ng of am no,

bytes ofstheShediatfite have Been @alvlozdledoxy, substituted al koxy,
and hydroxy. In one enbodinent, R4 is selected from

[0011] t hin grstilifuctesiestbodjment nhltle meathiodef the (nERR)ieNHDe data file is a
-(CH2) 3NH2, and -CH2OH. I n one enbodi mrent and
sparse fai@dfendent of R4, R3 is selected fromthe group |

100121 SR SBl0 A RE B3l S BN B (RPN Bre TUGRVIN: media file

. s |. . . .
containg PRI oo ertls SR S ARERu 0, 30, dhuiyms
startingt NBcAHAVPWRANS thei Ree@h BBGOY¥Hce FubtHRFOPRRONEs displaying menu

3-chl or ophenyl, 4-cyanophenyl, 2,5-difl uorophenyl,
informadiohl uecepienyd ,us2r nettraxtipheimgicatie neft hive ygehtectydn of the media
4- met hoxyphenyl, 4-nmet hyl phenyl, | ) ] o
sequenge,tand recrivRsthyephargiructiondingicative| afor sHstiRgl leRekgn within the

. The linker L is a divalent linker and is disclosed

media $28K8NGE- n the - C(O)-L- CHR4- orientation.In one

00131 7B G L 5 O el Pl e o
sequenE@?n&ﬁGHQcﬁ:ﬁﬂﬁaﬁﬁ ) B¢ it?cfe%&ﬁ‘a(rﬁja%)%bmggionﬂﬁkks,pfd@:ﬂiﬂf?%iaSstarting

a conpound havi ndg Fornul a or a pharmaceuti ca
locatiorf @i abk emsaiat seqsdree, fudtharr asinpgséheebatingwheraedio track, and

Rl, R3, R4, R5, R6, n, m and p are as defined for

identifyirgr bytearapiges of the media file corresponding to media required to play the
media sequence from the starting location further comprises selecting byte ranges that
do not include the audio tracks that were not selected.

[0014] In yet another embodiment of the method of invention, the media sequence
includes a plurality of interchangeable subtitle tracks, identifying a starting location
within the media sequence further comprises selecting a subtitle track, and identifying
byte ranges of the media file corresponding to media required to play the media

sequence from the starting location further includes selecting byte ranges that do not

include the subtitle tracks that were not selected.



In one enbodi ment, provided is a conpound havi ng
Formula (Ib)-(1d) or a pharnmaceutically acceptable
W@ 2008/0863$3 er, or prodrug thereof: (Ic)wherein RIT/URBNS/050440

R4, R5, R6, n, m and p are as defined for Formul a

(1). I'n one enbodi nent, provided is a conpound havi ng

Formula (le)-(1i) or a pharnmaceutically acceptable

salt, ester, or prodrug thereof:wherein Rl, R3, R4,

R5, R6, n, m and p are as defined for Formula (1). In

one enbodi nent of the conpounds of Forrmula (la)-(li),

Rl is alkyl. In another enbodinent RL is selected from
[0015] t htn grforl;hecmmsbcsiihmg\t abainsoipthepylethad blthd invantion, the sequence

yl. I'n one enbodinent, R4 is substituted alkyl. In

mcludesdmf Hapwst @ndralenyfying pytes naraes af e \mwalfllteocca"respondmg to

medis SRS Y5 R eSi i TP B B oBligton forner
mclude?l |58r¥t¥fxln%ng J%%reﬂ)&( ofl%rygﬂgp‘?eﬁbﬁd'r@%’%ﬁ% bspr%@lefe?ﬁﬁged user

e °gf oup' consi st

|nstrucﬂ&%awbﬁtlgﬁﬁ'@@%geéwthechl?eg"é fildNc @B EIHUPEY BB He identified

and | ndepende , R3is selected fromthe group
key frarhessi sting of halo, -CH2NH2, -(CH2)2NH2 - (CH2) 3NH2,
and -CH2CH. I n sone aspects, mis 1. In one enbodi nent,
[0016] R50Ne ¢rabodimentople theniip@ntientincludes @ medias@rer, a client, and a

network plToadd| E%darerﬁ]@ﬁﬂt arpéét%na‘oq%ve}aeg%ﬁgﬂ%?%fﬁ%hiﬂ.Cewwmcate via

the netwﬁgﬁ;thac(g\?eg}tl %D(fﬂ%lgﬁyfecg é %Pg %@Hg%t%u\%r fqgf,éé%% %ﬁ I%)%];"tlon of the
media fge % ‘Fll'\é %9@@ the%irbé‘@fsocfﬂ?ﬁl'@med %) Pﬁf\ﬂiﬂ@(b’&ﬂ%@iféd portions of

eny 4- et hoxyphenyl”, | phenyl ,

the mediat f!ef {dwlﬁ@@tehwaﬁhfﬂyé ,cllélﬁTD|53t:©rﬁﬂ|(jdrladrt@nmdeWepbeenylnstructlons
I'n one enbodi nent, provided is a conpound in Table 1

concerning dhpiptayback wf itcamadiadite pnatid eegagst, pastives of dre media file that
prodrug thereof. In one enbodi nent, rOV|de?
have n@t dhesst siovtloadedidndoiBalorenEeEBHb RdSOMP Yatitls the playback
; one a ect .. the sterem soner is an enantionmer. In
ins r“Cté?fbsc ham dEjaeia 39¥eist er eoi sorrer | s a di ast ereomner.

o RS BRI ) R oo

grouped 8hatgs 99&3%51%' pequestilden ag eHHietslt qediiand fifpaeiker a
net wor k nore specifically to the progressive

[0018] pl &ybastheofermhddimeetioftifd inesntsn,ttheycliankisdoomilgoaeidto maintain a
queue o?‘\?gaugstggtp\gﬂilghs of the media file.

[0019] In a still further embodiment of the invention, the client and the server are
configured to communicate via at least one connection, and the client is configured to
flush the queue of requested portions of the media file and break at least one of the
connections in response to the receipt of a predetermined user instruction.

[0020] In still another embodiment of the invention, the client ié configured to store a
file map and a data file, the file map contains a mask indicating the portions of the

media file that have been downloaded, and the data file contains the downloaded

portions of the media file.



[ 0002] Progressive playback is the idea of playing
back renote content as it is being downl oaded. Wth
W@ hi0g/086a3 ure a user can select a renote novi ePERNTS2008/050440
conmence watching it before it is fully downl oaded.
Even with a fast Internet connection, waiting for a
nmovie to fully downl oad can range fromm nutes to
hours depending on the size of the nedia file. Wth
progressive playback a user only has to wait a couple
of seconds before playback can begin. [0003] Current
i npl ement ati ons of receiver or player driven
- [0021] pr pos gstsiuvenepleayisdimentiof the ipuehtadn, ehé datd file ishasparse file.
video clips that are dom nant in many current
[0022] appi yetaaricdher eartmdippitaf the Invehtien the mledlasﬁkﬁp@cws a media
flexibility of the pro%re33|ve pl ayback they
sequenm apdrap WS?(-C%\’W {hei6lipmtdagludes &splay g ﬁpgm@d%n?'ﬁéred to obtain
to the e t hen be ns

the |ndep>? gvgndeﬁgrgnwgftfh&% |8H8LP3|>€(R8arpgdPosepqrugvcaé'egu?ed to comply with
user plé))biéﬁk inQPek iRt ﬁtfpgp racoWiflIb rdt| 8Yudd {HeOHbex ta map tkt;g portions

1’'nt erruptl on. ering requi renment can ei
of the nfedid %eguatieUdtpoitivh gk thd @leda filRrgRl @Gbﬁ/ﬂt&a@%aﬁéger configured.
content, or a dynam c anount, where the player infers
to comrhomicmmwndaha mexdia sgoviered dbwnbbaaypmrhle)nermtf thenmeol tlet
wi t hout suffering buffer under-run. Although suitable )
[0023] foA pirayaraciknkadinest tagaiaedf éhe p@Ve'ﬂtl*ﬂébénﬁlé'ﬁﬁéd% user interface

contnulge SR NS AR o000 SR AL B oyt ne
media gl%a%auﬁeetho?g%olﬂPEPt\fbr?s dL) g4§d m8%¥§tg§ﬂ§ %(06’(0 Iasgnchfronously

erver driven a
requestSSf Y@JstdddeVBVtea%gf@%h%sflléTWo%ﬁi% ?@r‘i\o@é‘[?tsﬁmt‘eddﬁ%‘d'é el via the
in U S Patent Applications Serial Nos. 11/323, 044,

networkl ¢632ectm2a PlayRerk eddine aodfidldredl’d, &€érmiee pditsrisosia eemotely
of which is incorporated herein by reference in its

stored rardiar fiteythat mushdsaloywydoadrd intnespeese ta uwr@éﬁ”uﬁtéord%\f%celved via
file and deternqnes whi ch_data to sen%

the usegiptes| aéﬁm;mgﬁd BXSST 150N IHFE D aisRE {5 EBHERS dorgeRions of 2

er .tas a ef.+do
remoteffG|fke FRBIa AT e aasty BndiTo §roRE oS s to the
downloSE Y %wﬁr ovi di ng th| s functionality often scale
poor en called upon to deliver content

[0024] si W'ah@ﬂ@uéhbboﬂﬂnéni aggm Ertherineéntdrayies dowARD] manager is
Browser based players often inplenent receiver driven
configupdchybandatbya ptates fite chetainidga@ friapeofalsloicks iof admedicotigethat have

l'inearl Wien a long clip is. started, it is
been dqwaiea@e%m@dttbesi@é\wl@? d maspoebiseatiiousedigeieate patafile in which

to store tblBFl&tqu %FB\&E 023%%93{1%§%ﬁﬁebeen downl oaded. Sanba (open

[0025] "t tPakMRér SAEPRNIL SDRERALAL SR BSvertRA, R @bWRload manager is
configured to maintain a queue of requested byte ranges.
[0026] In another additional embodiment of the invention, the doWnload manager is

configured to flush the queue.



any application access to a renote file as if it were
a local file. It tries to mnimze the access | atency
whoopss3thchi ng data fromthe current file posPECT/ORZ008/050440
whi ch can be randomy set. This may be insufficient
when trying to perform" trick play" functions (e.g.
perform ng functions such as rew ndi ng, fast
forwardi ng and ski ppi ng bet ween scenes that require
-non-sequential access of nmedia content). The video
frames to be delivered to the player in these
scenari os can be spaced far apart or require nore
[0027] cohpleestilbrygerfuntdper garebodiynatitnofnttehinugntine, the Iplayback engine is
. traditional pre-caching nethods which are based on ,
configueadsimpeneyirte PERENHIUSHT RENSUBEEMA AN Ahtadsdrirame’ regote media
file be viewed. SUVMARY OF THE | NVENTI ON [ 0006] Systens and
*  methods are described for perform ng progressive
[0028] P! Ay Raeky@&ndnotHdr! EbBERYent BPG boi?ﬁer‘?t'i'brﬁa#ﬁe' gléylﬁack engine is
downl oadéd rre8| a files. ny enbodi nents of the v .
configutdly eNké@iivd BeligiRich 6feed ¥l PurdlltRemedib\sequeied<Lm a remote
supporting features such as the maintenance at all
media file vesthefmanfiul | capacity downl oad stream of only
certain required data, including data in certain byte
0

[0029] | aliyasstilt ferthiers eanb@idigent apaiaveioine nenkden. theaplayhark engine is
- .. issuing of new requests for data at, .the highest .
configusd 80 TBgSIvRge N 9T o0ever 41 Puliili fieALdiogfagk for a media
sequen.&{}/neg%r%%té. ﬁm(éldliléjﬁlef\ﬁ?'i% ﬁ?’en%uc;h as randomfile access
at any pornt in a filTe, and asynchronous requests,
[0030] Whir£RtiRr SYdteer EPEEifle®Xidyaln Y the ihfehtRInatkagia@ack engine is -
, afile. In a nunber of enbddi nents, the systens and
configupgrd e seasves b Hededtictical aiubtitly tFark forpd emsdid aegoenanin a remote
I nternet servers that store files that can contain
media fileVvia thleemenbl es, titles that include nmultiple audio
tracks, -and/or titles that include one or nore

oricr LRV ob G R AR hokD. 00 oL, enmodL ety e
00311 LS 4 B4 B b5 Phehagi syt

in accor¥Rmedeat Y e Rl PmBALks thRangdiipfed media) with a
transport protocol that -provides random access to the

[0032] r eRiB.€2 fis |2 flolntkaftashovwgingfa tonecgdsajdrapkogeagsinely vplaying back a
the transport protocol via a file parser can reduce

remotelyaaterrdymedin &ledblasceri@nckiveHi amemhasdingant el iherinyention.
operate in parallel inpraoving downl oad efficiency an

[0033] nﬂﬁ.&ﬁa«Fw@entHald“HgF@EPn acsObPRBNiEaIon ?@r}@}’g?%?ﬁ request
and processes are confijqured faor Lth £ d h

byte rafies RoRTE eaio B Srel b g UehfEs TR MR st fFpecordance

- i@ ndRei rt protocol that allows for

with angm dcl)llg\1 innggsrgeelci ?ﬁi&gyt e ranges within a file.

[0034] FIG. 4 is a conceptual illustration of a download manager in accordance with

an embodiment of the invention.

[0035] FIG. 5 is a flow chart showing a process for requesting byte ranges from a

media server in accordance with an e/mbodiment of the invention.

[0036] FIG. 6 is a flow chart showing a process for flushing a connection with a

media server in accordance with an embodiment of the invention.



[ 0008] One enbodi nent of the nethod of the invention
i ncl udes, obtaining information concerning the content
w@booshgs3media file fromthe renote server, i deP@T/U§1008/050440
a starting location within the nedi a sequence,
identifying byte ranges of the nedia file
corresponding to nedia required to play the nedia
sequence fromthe starting | ocation, requesting the
byte ranges required to play the nedia sequence from
the starting | ocation, buffering received bytes of
i nformati on pendi ng comencenent of playback, playing
[0037] baklG.thes buldwerctdrbghesingf aiprbosssatdrobyildieg e datagfile during the
user instruction, identifying byte ranges of the nedia
non- sequerélatdqvaﬁp@du@gngf bytameanges ofjuheednteofilsl &y ackerdasgeawith an
sequence jn accor dance with the user instruction,
embOd'meu”éﬁfHEf predildls byt e range requests and requesti ng

ousey EPY AR AL DB 1R RS G

|dent|fyerW@Hg' Mg &ior I%%d”ﬁtelaﬁﬂ s@%uérﬁh’es' VBN 120Pe hBed W’?&ﬁa flle and to

mal ntal ning a mask ortions of the nmedia f

extract iffatmbaye fioee the fiwnhcrde fdarncdeasith by ienth ddimenabf &@Shv@ntlon.
portion of a byte range required to play the nedia in

[0039] acEls. daisce flwint tharhshowénrg arpspeesst ﬁJsﬂJ)hyae rdaytm@yermremto obtain
downl oaded usi ng the mask, and requesting only t

data chgak% frons aoferpgiecmedifgbie foRmaties\esing® Ganaiagy f%@@ﬁt that utilizes

ded fromthe di a ser 010 Anot her
Ch“”ksé'?rﬁfﬁzﬂrﬁﬁﬂfe Yt %erﬁggﬁ%e%tfo tﬁ%'nvﬁvgﬂpl o]n i ncl udes

storing downl oaded bytes in a data file, and -

DETAlLEEt[PEg%RIW @PEDFd‘?WE' IRGERE ORI a file when all bytes of

e have een downl oaded. [001 1] In a

[0040] St Thtnihgmdwero afboghanengs,of ststenmgbhdo@festively downloading and
invention, the data file is a sparse data file. EOOl

playing 2jedia |$$hd>Wn ahotaey eenthatiments, tbé mdtka restiooeld of a fileeon a remote
invention, the nmedia file contains a plurali

t
server apdip 4leyEgUaTtigy rem withen GlieAt PRHAATOR, (AN aSRATD '|0f1§|0.f1§he media

L i i oty

media I’|l@%lﬁé’ﬁ3 'ccbrllngﬂer cgg‘tp'lyﬁng? niN&nS&lgeekt RGN @‘eqhggtlge r"t‘lons of the

ecervi‘ng a user instruction i ndl ca

media fﬂfe ansh@rwwghb%eht 8pp Wt inncdrneupat atrikople Cﬂmctlons “Trick
13] In a yet further enbodi nment of the nethod of

play” flIﬂ’CQIOhBVI&‘maOJ)rthet playimgdofasegdanéite isnch uesor-gelquealialt functions
of interchangeabl e audio tracks, identifying a
includingt pauding nevdadingnfagt feivandirg Aediskipperiibpeen saanes. Instead of

conprises selectin audi,o track
sequentlalr[[y down oadefng a media I?lle and waiting untal tcti*ne required information has

been downloaded to perform a “trick play” function, client applications in accordance
with embodiments of the invention can determine portiohs of a media file that are
required to support a specific “trick play” function and request those portions of the file
from the remote server. When a “trick play” function involves skipping to portions of
the media that have not been downloaded, such as fast forwarding and skipping
between chaptevrs, latency can be significantly reduced compared to sequential

download.



identifying byte ranges of the nedia file
corresponding to nedia required to play the nedia
wGeewaesses fromthe starting |ocation further cREPUB2EH050440
sel ecting byte ranges that do not include the audio
tracks that were not selected. [0014] In yet another
enbodi nent of the nmethod of invention, the nedia
sequence includes a plurality of interchangeable
subtitle tracks, identifying a starting |ocation
wi thin the nedia sequence further conprises selecting
a subtitle track, and identifying byte ranges of the
[0041] med@ha ddnfigucatiarespanpirayge$siveredayback qyisteed incaqoagandeewith an
medi a sequence fromthe starting |location further .
embodimeat wddbe sre\reé&nonrrgarb@ereendan@@sthm@nt@mﬁdprmﬁés Gdereied by the

progres[sud/% hlt@:y trac 2 th%éa%/epiee%g %Hﬁﬁahxgé:rhﬁan%gotm ude & the AVI 1.0 file
format %§¥8ﬂ5¢ %@ MF cIFS FEALERG Gt c%fuiggd;méﬁg \P/E?H‘?@tor?rme OpenDML AVI

rng by e ranges o he nme

or AVI Q‘UFcﬁ‘%Pé%n‘ébﬂ&lﬁ& F@%a’%srsﬁﬁﬂlaﬁ”% e Rirevatt g eFidain U.S. Patent
accordance with the user instruction further includes

Applicatidentl il flionBsaarse  UETEH 4Qf theedisttamumes of mhies poimgergarated herein
predeterm ned user instruction, and identifying byte
by refeneang s itefentinetynMES -#iRast ¢B¥BSbamdithegopan sdierce format known as

Matrosian 219 ML QRSB.0T) rEPANB0, 400 S FPRAITorla farmat used,

media qu a@o'HF}%r@&??R}equﬁﬁJascﬁéﬂe sgaygréct%itaagd%g%hstﬁ Y&hn include
mulhpl&I augty tﬂa%kg%'/&“ Rd Jrom%%‘%ubﬁﬂHec?é@r(sf oﬁ'hétcon%ﬂﬁér ®enat of a

rtion o |af|eto he nedi a server,

media ﬁl@f MeluenSe€ ARk i rdbHhBEr 9 vﬂfl@wlrﬁl@dléel@hlftﬁ%aﬁorpwmlmmsm’n‘dla file is
the nedia file to the client, and the client is

locatedcofmherpifoey the cetfgwetioserf @ mogoedsivenglaybackeraystegntibetypically
pl ayback of the nmedia file and to request. portions of
determined Rkt URONe thehONFRIVEr AGkMBiSeAURRRIRFGARCA Sasd fith@pplication.

~ e required.,t ly wi.th th a kK instructions
Atthougfy BynEri S B R e el Gosuor o TR &7 BineR o el beRBrapriate to
differer®Tcohffi érnyoq“ﬂ“iﬂg'}’anpdeo&ﬁﬁf;@ctgﬁ’rrﬁ 'ae&g'dgfwcé b\ﬁtH"@ﬁiﬂb@dfrhér‘?cs of the
groupea and € groups are requested on an earl
inventigheadl i ne first basis. [0018] I n anot her enbodi ment of
the invention, the client is configured to maintain a
[0042] quAupraressige gaadrhcposystems irobctdrelameelivaithi idre enfl@digpnt of the

Ina still further_enbodi ment of the invention, the
inventiogl isealowindntiHE. der The Rioeressive glayeack sysiemmlfli ipatuses a media

server Thpinasteh 48 NEPUGTK | e MpUELE(eaTarE Sqpies S sumepiserytr 14 and
can be acceggéjd %yfHé\ﬁce%ngom&ﬂj%daevnhegsélle?@eap%fllc‘éﬁgn In the illustrated
embodiment, devices that access media files on the media server include a personal
computer 16, a consumer electronics device such as a set top box 18 connected to a
playback device such as a television 20, and a portable device such as a personal digital
assistant 22 or a mobilé phone handset. The devices and the media server 12 can

communicate over a network 14 that is connected to the Internet 24 via a gateway 26. In



connections in response to the receipt of a
predeterm ned user instruction. [0020] In stil
wapwslgis1Enbodi ment of the invention, the cli ePET/US2008/050440
configured to store a file map and a data file, the
file map contains a mask indicating the portions of
the nedia file that have been downl oaded, and the data
file contains the downl oaded portions of the nedia
file.[0021] In a yet further enbodi nent of the
invention, the data file is a sparse file. [0022] In
yet anot her enbodi nent of the invention, the nedia
other embedineclsidése anewidi sesequbhcmdanioe atevicedexomamehitdte over the
client includes a playback engine configured to obtain
hﬂernethe i ndex and determ ne the portions of the nedi a

uence, required to co W|thu
[0043] { ndbe Gevicss "eefof‘ 'Bgr%ﬁgyd@ahﬁpa SishaL E8p pauest portions

o medlo i, 8o SORGREEA B 2 B L TR B con e

{ t
otem A B, AT CARHbR, b PR AED 4 o 1

many efiBaeiineBr, thgalevicef plahe medierftéranddvatlobdes naedisdiles. In several
interface configured to receive user instructions, a
embodmemtagmed@wme pcondéganedrtmost outpus thelepaklaeanateradevice to
a network cgnnection, a downl oad manag e¥
play th%Wi@guW@anttbe Fasdie file msledss iy a Q@VWCéé@P '%'”eedb‘eltte a client
om a_r.enpt e

apphca&%%é’c&a?%nesnwﬁét%ﬁmbgdmﬁgi&ﬁ%ﬁw Bo e dhe index o
determ{r\% @% c ler OQQfaPloggj)oQEoﬂs ETRE ehydist oftedefBei thd iddex can be

e downl oaded I'n response to user

used tol p?‘@Wd'éCé UQ@ISMtﬁCQhVRQ)le auhBBoms eWHeM 21UbaE grovidss & “trick play”
file parser configured to translate requests for

instructpar, tthenievizk wsesethptistigx &1 detedmimdite poiteon @ pytions of the media
ranges and to provide the béte ranges to the downl oad
file thaharagequir¢® o2 4T demtaAseHEe t o bl iRy dyartionengHequests those
i nvent

porion YL el LS BB 20N S S sptign reqvests
portlong%q'tﬂefrlnleﬁl ﬂ ugﬁ\e b[‘]ag Cﬁjoe r8ﬁ>@§9¢h&”9516®§ ng%W\%jadmg of

manager 1S CO ate

spec|f|ct l%/tétr%ﬁﬁe@v@ﬁﬁﬁ tIQé n@edjg\mé Omdsd'@ﬁbl%tf)téleis tBQ@QﬁlP IIf1 protocol

furthér additional enbodi nent of the invention, the
publlshd@wwWlmmaodlaymrﬁlt'gmreldt tavaitalblet fapm \awmulmtterm‘nt org. In
requested byte ranges. [0026] |In another additi onal
other emntiodithapis, otfier protoenie andiT, merkarisms Gaubersaed ée optain specific
configured to flush the queu 0027] In a still yet
Port'°n¥ Qﬂh?e'r“eéfﬁafcbl@l fremcthgimedia ﬁeﬁ‘(félntl on, the playback

[0044] % 8F1t %qu%ﬁrﬁ:agpéq,cg%gggr gé@e%tiﬁggﬁgﬁ'i%i PIM"F Niedia server in
accordance W|th an embodiment of the invention is shown in FIG. 2. The process 40
includes obtaining (42) the index of the media file from the media server. A location
from which to start playing the media file is then determined (44). In a number of
embodiments, all files commence playing at the start of a media sequence. In several
embodiments, the media file can include one or more menus that enable a user to

select different locations from which to commence viewing one or more media

10



file. [0028] In still yet another enbodi nent of the
i nvention, the playback engine is configured to
WO e8i831h sel ection of one of a plurality of PELIUS2008/050440

sequences in a renote nedia file via the nenu. [0029]

In a still further enbodi nent again of the invention,

the playback engine is configured to receive a

selection of one of a plurality of audio tracks for a

medi a sequence in a renpte nedia file via the nenu.

[0030] In still another enbodi nent again of the

i nvention, the playback engine is configured to
sequencexelOvneea helatiohitas béeradsterminhéd uhleamledfao'mfarnmtibra required to

sequence in a renote nmedia file via the nmenu.
commeDESERYFT e oedipHEoDRgrdets T ved 1pcaia |51ren§egted [46] and played

sock (3 2o s DB SR ER B LA 1 he
event tfé&vgq}ée?ndoe[sogg’lzkr(ﬁ}& a% fn% rgjct BR %{/gteﬁb%%ﬂﬁu@s playing the

Ss for “progressively p
media |§t&rc%9dé'ﬂ%.@' \ﬁ|tf\'dr%vﬂoﬂsalﬁﬁ%g%ﬁ)ﬁré@e‘i\fédaﬁowUg@rm WHen a user
he invention. 33] i's a concept ual

prOV|des|ahuﬁ§trrat:tl|dm thé p&o@éslsedéteapmesdéﬁl whethenfthgumstdudton is to cease
request byte ranges froma renote server and to

playing.s Gpipeymtise, theipekcersapvolivas detesnyning (8ékitvednedie mqturredrto comply
enbodi rent of the inve [0034] FIG 4_|1

with the dpteptting anﬂw&&vea?wﬁ@ﬂ% ERSAMTES BN &P adédie prpcess continues

until th%ﬁ%gr[ §9$vi§%s I b%%g%cg%ot%h%w rﬁ)éaydné:ﬂg%'g% cﬁ{'tgwﬁe ekg%ﬁe media
sequen&@ auestieg byte ranges froma media server in

accordance with an enbodi nent of the invention. [0036]

[0045] Fl Bedfa servaré imacehraahcs o agbadpmestess therinddntiin ¢eh support
a connection with a nedia server in accordance with an

progressiveo gilagbatk oénd hieidknypéay ifomctjddB3 By ﬁn@ly7sﬁosing meﬂ/\a files and
chart show ng a process for building a data il

recelwrwmqugsw@rﬁ@ﬁt&@&%ﬁfﬁ@@%%!rb%hﬁ img dist filgyt B a%@?etsappllcatlon
i n.,accordanc n_enbodi

can detEiRIOE ARPBRET TSR RIS A L mﬁﬁaﬁeaﬁarr%'”gﬂﬁwwngs to the
byte raﬁ%&p ?gc?&efsttogatA ‘c‘:ﬂgntbg%bﬁc%glotﬂyth%t id LEnRRERA o &’et'egr%riﬁé Eﬂpropriate

rmat i on sequences W|th|nar
byte rartR@iiA rbkhshaang Jéér@%ét?@&ﬁorlsrﬁawtﬁ@ﬁhﬂ@nfdrﬁgd ihe véhb@ dffvays.

accordance with an enbodi nent of the invention.
[0046] .A client application implemented using three abstraction layers in
accordance with an embodiment of the invention is illustrated in FIG. 3. The client
application 60 includes a download manager 62 that is responsible for coordinating the
downloading of specific byte ranges of a file from a remote server. The pléyback engine
64 is a high level process that coordinates the playback of a media file in response to
user interactions. When a media file is being played, the playback engine uses an index
of the media file to determine the portions of the media file required to continue playing
the media and/or to respond to user instructions. A file parser 66 interfaces between

the playback engine 64 and the download manager 62. The file parser maps high level

data requests from the playback engine to specific byte ranges that can then be

M



[0039] FIG 9 is a flow chart showi ng a process used
by a playback engine to obtain data chunks froma
wo 20808s3nedi a file formatted using a cont ai ner PEDURADS/050440

that utilizes chunks in accordance with an enbodi nment

of the invention. DETAI LED DESCRI PTI ON OF THE

I NVENTI ON [ 0040] Turning now to the drawi ngs, a system

for progressively downl oading and playing nedia is

shown. I n many enbodi nents, the nedia is stored in a

file on a renote server and a device configured with a

client application retrieves portions of the nedia
requestied| esingdheldayslodte mmesrdigar. The iohplemtendgidn ohdbwnload managers,
) typically does not possess the entire nedia file when |
file parpérscanmBlyBackieagingg iamscesdnequih erpbrdinegiesf the invention is

sscuss BRI, Sh o TERRREL i, B R e usin
alte_rnat}{\H gl‘cl"meﬁwrefs%ﬂﬁ{ bp@lﬁoh@gl‘éﬁft%h@seogrwﬁ&@( f%?nééﬂ?g'fi"[‘e to convert

such as non-sequen unctions 1 ncludin
user inRAYIIHE infE¥YtadefGestb ARt drerpravidieBdo andnsfdte PR A8 server.
bet ween scenes. Instead of sequentially downl oading a
[0047] nedi dovimload andnagsrt inngcasntiahce ithr @genrhedinnahbofriité avention is
, has been downl oaded to performa " trick play". _
illustratagniet FEh, 4.clAediscapped @doventhe dowbkaddmaragen i responsible for
embodi nents of the invention can determne port,ions of
commugiGagaBavih [08e: HafogF AP aaLE 1 8L ABIRINNO-RESULS Piig ranges of
: C p tio e t {
medis 4Bl ARG B S P BRI 8Egr 0 showr
in FIG. 4 HESARIrbAYS! YR80 SdtkRPHMoteXilRUL; ¢ QT2 4Hd 4 RErtiRdil& object 74 to
t hat have not been downl oaded, such as fast forwarding
assist \aitl taki gpvmgabieignwee maxhiaiiles.s, That emytectite beject 72 handles the
significantly reduced conpared to sequenti al _
commudmatiooadisE00aldd Wite regwesHng dyieo rangesaoipa dide &g vemedia server
pl ayback systemin accordance wth an enbodi nent qof N
and maH@INsaSMEUSOTcAs BEpRAgapIRat Rve ReBTABHEEH e partial file

e FERERIAS Dok, B ST RO LA ML i
file Obj%% %%tt%gH?H%%Q&@mﬂ%tﬁogfhkﬁfogaoﬁfégp@n@g:downloaded by the

downlo§@miatiager. formats simlar to the formats specified in
U.S. Patent Applications 11/01 6,1 84 and 11/1 98, 142,
[0048] t h&hditemlposamnyedath pathctd insludesor Pateafiled’heneianstbius file 76. The
reference inits entirety, MPEG4 Part 15 (MP4) and ,
data file Hé epdpinsoirtaeeceivatitirxnoe Bedikbeeka (Ngettatus file contains a

. mat r aska. or . endi.ng, upon the container file .
mask of i Jota, S W etk PRI TP ROPS COMADP R (g 7y §lak of fixed
size wiﬁﬁ'in he Qi%gé Efiéé.e%’seﬂﬁiéﬁg dd&ﬁﬁl%a%a,l GitS PHiNthe dRask are set. A

mul tipl'e audro tracks and/or one or’ nore subtitle
status ﬁl%a&l‘hsalsghiﬁcﬁﬁété“rﬁglfonft%ﬁ"@&e@fal@Iata, which can include information,
such as the last modified server timestamp, that can be used by the download manager
to determine if any partially downloaded data has expired. When the entire media file

has been downloaded, the download manager creates an output file path 80 and fully

downloaded version of the remote file 82 is output to the download path. At which

12



media file influences the manner in which nedia
information within a nedia file is |ocated. Therefore,
w0 b@8oO8d3ii gurati on of a progressive playback spGT/Ef008050440

typically determ ned based upon the container formats
supported in a specific application. Although nunerous
enbodi ments are di scussed bel ow, other variations
appropriate. to different container fornmats can be
constructed in accordance with enbodi nents of the
i nvention. [0042] A progressive playback systemin
~accordance with an enbodi nent of the invention is

point, tdeueni Bpflicatioh. cahes@tRg RS ifNe t§ pdsbarkmeysd end Edpport “trick
i ncludes a nedia server 12 connected to a network 14.

play” fukkdoms fn & esnwmdiosbbmedinen. t he nedi a server 14 and can

be accessed by devices configured with a client .
[0049] apPepeadingnupdmtheasizel ofulier Blecbieipatyymeated. dogi ¢aia file can be

covral SRS SRR S RSB MM Boors or
h- t | . | ,
every AP, o Pl VMR E BB o BIAHMAGE o are .

LatencySd&iin@dath NRY So\&tiod @intifé rédifdedit BNAllcAtidG theMBiake sparse file
phone” handset. The devices and the nedia Server 12 can

that onlyomsasnttmahembeerof sbytes aordallydntitiad tdo sheditaedWben taospdrse file is
Internet 24 via a gateway 26. |nother enbodinents, the
used, theetiieaa bagalien procesriretiraserany distle Hmaunile tleroerapoginrents, other

_ Internet. [0043] The devices are configured.wt
file allGsPHBN SRASARF RS FBRDA HAFY Aat PELSP OV FOECtoiPaBaRds of the
downloé%heq%gfgtrep_m the nedia server 12 for playing. The client

_ ation can be inplemented in software, in
[0050] ;Eg\%@l?%k ke G Al Ra Ale i(Bs ReHRBBARAL inOtheOdtatltefile) determines

many enbodi nents, the device plays nedia

the grahu@mtg owwitiadeldtaredh def ddvesloatied.s @vanall otlodizedatypically more
the device provides one or nore outputs that enable

efficientimotérens dévdovenloadipy aanly meededityte s stowever methlhbiddkesizes can
i ncl udes an i ndex, a device confi %ure wth a client.

lead toapdpreatnatk isHeacdraany e PeHMEN end dtPHe fze P! {138 is used to

compro L5 BReF P RG i FASH e SRR IS RERD, e o
s of BRI HEAL Y U ARBHSHRS W U Sl BheVized

[0051] | NAt priElekTor trEgueSH L datiS asinghthd B8RKIdad Ghagst e accordance
the portion or portions of the nedia file that are

with anr @gbbdiedentnofothdeinveotiex éz ahewnhhie FIGt bi ckheppegcess 90 commences

function and requests those portions fromthe server.
when a|rgqeestuisseceied didai dawnlead pryte rersr frepppiradindie stored on a

remo’teLs?e uqefif) h{%ﬁ;';{ hg&ﬁa%fg %gﬁa%n%%ﬁa%: tﬁéHgifd%gvnéllo’atJ st a%reF~ shown in
FIG. 4 is used, the download manager instantiates a remote file object and a partial file
object and creates the necessary supporting files. A connection is established (92) with
the remote server, the requested byte range is placed (94) in a request queue and is
thén requested (96). As more byte ranges are received, the process determines

whether any of the bytes within a requested byte range have been previously

13



specific byte ranges within the nedia file. One such
protocol is the HITP 1. 1 protocol published by The
WO ni0808s13 Soci ety or BitTorrent avail abl e fronPCT/US2008/050440

Www. bittorrent.org. I n other enbodi nents, other

protocol s and/ or mechani sns can be used to obtain

specific portions of the nedia file fromthe nedia

server. [0044] A flow chart showi ng a process for

requesting nedia froma nedia server in accordance

with an enbodi nent of the invention is shown in FIG

2. The process 40 includes obtaining (42) the index of
downlodded &Bdichly iplaxekr gurtiohe dratkeayseryete thetl baat honbéempreviously

which to start playing the nmedia file is then
downloadekeimtheedqpdgt)qudue. a nunber of enbodi nents, all files

commence playing at the start of a nedia seque

[0052] seV¥hear 2edBYAIGREhRNAG6E FiERIIAL f@|teat:awomb|'mjd@%§'rfeligrused to
ot BL T RS ST 2% B g o
the req{]ﬁ%b?@?f’éﬁe{h‘é?%avggfr%aay heeaiskHrdNATHEHER R 8 ShH%Re remaining

la information rfequired to conmence playlng the
bytes tih@dsRodlo e Fegudirter nEagd blecrdrigenrégudseisesietbe(atéd®)overhead,
and played back (48) upon receipt. The process ,
therefore)\eohvedel iof eemi atymesey of tdre ingentiomstatude modbplel byte tenges in a
. event that a user does not provide an instruction, the
byte rargssteaHesbanIMAIESapt iinEpausst AEeva farPyie FapgrRmBOXNele the byte
revious instructiong received fr the user. \Wen a
range 468 e of Bt ShiUs ABR6EFN ik Hihe Eande il aPffiedsses all o
3 e i|ns i | Sy a l-aylng ol
the progifbtei A Sanbes, ITCEERTR, SPAGRnEc RR. B ¥estioneps muliple
conneci&t & mRAtd deedowRloaaraalty riiet dhd/Be atdsthhibdat©BedRds that limit the
requesting (46) the required nedia. The process
numbercoithyitauesuants ithattdae beseradpnviva desnegtiansAgaintdpemingconnections
stop playing the nedia or the end of the nedia o
has assoeipietowerheade atieseforneo dlas pumerof sonpeconsycan be limited based
ccordance W th enbodi ments. of. the i gventi on can

upon a @Ubﬁo%?&rOBF'éber@s%Pég'%l%\ry icatinn (¢.8i ek pl ay functions

by ,si npl t ar.i i il r :
0053 3B KA o TERE! (B8 AEXEPE Bl RO S WRE onces i
requestCI Jelk, atlﬂgl bFEdd<sQN defdsiaber MoNE WREhBPPIHPIIATE RN Gas been
rahges an Phe nedi a server sinply responds to the

downloB¥é® nanpe dvequesitsthelentirefite applrataddednddwntoadsd, the process
configured to deternine appropriate byte ranges in S
requestsepEsimaebytes demm thaperiiely dewnoadedéile apjeshrelnesithamentire file is

\ vari ety of ways. FOO_46] A cljent apPI ication )
downloagel, e o pad et FitenisedxPoptad iRcit s GHIAULyestory and the connection

it WROFREERE G ed e BB Cld LR Blte. 1 many
embodi%rtgﬁﬁgtoﬁaﬁgﬂﬁ%‘@@o%@a&ﬁﬁ aftér bBRbativid &HhOREd bl e for

[0054]  Although a specific process for downloading byte ranges is shown in FIG. 3,
variations on this process and/or alternative processes that enable the downloading of
specific byte ranges and assembly of a data file can be used in accordance with

embodiments of the invention. In addition, processes can involve any of a variety of

optimizations to minimize the impact of communication overhead on media playback.
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downl oadi ng of specific byte ranges of a file froma
renote server. The playback engine 64 is a high |evel
wWEe@smesss13 hat coordi nates the playback of a neRCHUSI00$050440

in response to user interactions. Wen a nedia file is
bei ng pl ayed, the playback engi ne uses an index of the
nedia file to determ ne the portions of the nedia file
required to continue playing the nmedia and/or to
respond to user instructions. A file parser 66
i nterfaces between the playback engine 64 and the
downl oad manager 62. The file parser nmaps high | evel

[0055] dathemequessrsprfavitest ae'tptlaybackinshgictient prepeedly irequested byte
byt e ranges that can then berequested using the

ranges daahNedanaanfgeiequirgd Innwd@ﬁéﬁtcamt@ﬁeoqlawawméa@ in the manner

mstruc RIS PR PR R P o mumber o
embodmesrﬁgsbsfetﬂe*%ﬁbé’r\ﬂwﬂ En?%%rggbgml FG ?l’usﬁlt'hgn(ﬁueue of pending byte

cations are c usi alternative
range r"éﬁﬁ@éttseéﬁd”egﬁaﬂli'%ﬂta Mo §08H4 %Wb‘?ﬂa S CeibstHd™n b@vantage of
nedia file to convert user instructions into byte
flushing equestsstt ha¢uarie thabvtheed is moalatenoy essedatedsanithemwaiting until
~[0047] A downl oad manager in accordance w th an _
previouslybestjuestrd bytet rndeavieavei lbeen sequasted patosdoi ¢pvmleadipg the now

As di scussed abovye, the downl oad nmnager |s
higher P%%BB’nEYtSIré”%? X%ﬁnwes'fwﬂsﬁﬁaopﬂﬂsa SHoshF Ehregnection with

the rerr}q,g ﬁi.ecﬂ %rgc} Ssé@\ng %%'nteﬁﬁo#¥%’?g5rgge%$r;tregflaﬁ£ﬁ%a Closing the

connecﬁlé’r‘f\’%Rﬁgﬂmgqgﬁnn%%s%‘@%d' \K)Iﬂ’ﬂ/\%ltl@ For t%@%é@l‘érs%@véroto respond
Instantiate a re I e object and a partial fil

to pend@rﬁ? deivnlchd e@RstS priorttb thbenddiwnderadi ngspaindiredt@anew download
The renote ftile object 72 handles the
requestcsommnl cations associated with requesting byte ranges

file froma nedia server and mai ntai ns a queue
(00561 ¢ h BPEess Higbeshinge RaVestbiete @qqrégfi@cem@ ramgpdiment of

o i i LT T A o
requeste‘cfh?sﬁ]l sthieﬁg@%gf %ﬁu@gkaarﬂﬁtcrbsﬂﬁ (SPfég"’EhE' ¢ShrRRLBA with the

manager

media $80BOr alh}/mdﬁg?énﬂ?ddWmEﬁté ,heidppocesded @aﬁIHeeus7e81 ek duce latency
status file 76. The data file 76 contai ns data

when “traskeplagdréquests bee neckivedseat etimifiaee theammediateneed for portions
contains a mask of the data file, where each bit
of a mediaHila nneélouﬁb/krmmﬁé@;baﬁa§re@teaa@|Immedjﬁter need faij partions of a
t he are .downl oaded, bits

remOte\M‘?WPR'l? Héatﬂai’é’ﬁ Wgeggtp_re\ﬂogglgtrggu?§ € can al so
[0057] | n?VH’eq\e Gta EqJeeglvE&’;by%ﬁEﬁo@ﬁ{logﬁhﬁnaygfCljﬂecsqgtdsnﬁlle% the data

orrm i on, such a server

file aretﬂ)&ﬁsﬁﬁdﬁ%edtte%ﬂ%@f‘tp@ regadedyytdie doywiceas romRAaaAling Peceiving
determne if any partially dovvnl oaded data has

bytes fréxphreshot¥\hesdis lsenantin aecomredinge fwithrean embodiment of the invention is

shown in FIG. 7. The process 130 includes receiving {132) bytes, updating (134] the

mask in the status file and updating (136) the data file. A determination (138) is then

made as to whether the entire file has been downloaded. In the even that the entire file

has not been doWnloaded, the process waits to receive additional bytes. When the
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has been downl oaded, the downl oad manager creates an
output file path 80 and fully downl oaded versi on of
WO b@sogisni e file 82 is output to the downl oad PEE/KS2008/050440

whi chpoint, the client application can use the | ocal

file to play the nedia and support " trick play "

functions in a conventional. manner. [0049] Dependi ng

upon the size of the file being downl oaded, the data

file can be several gigabytes in length. A common file

al l ocation approach is to allocate zeros for every

byte within the file, which can take several m nutes
entire file kasmbeet eddvemlobdedjethei Hewnlobdedmopdidufilents dapertéd I(&40) to its

al l ocation can be reduced by allocating the file as, a ,
output @ng(itg@/.f in @thﬁﬁgmmlmeu%@thqepr@g%@s e lbf:ﬁdet@ organize received
actually witten to the file. Wien a sparse file is
byte rang&sy  the file allocati on process requires very little

ti ol e j .l I (e Tr FONERE ‘
l00se] _ APie Raerch SERF0aFT It SESHPLE Bt (REhllon, js used to
convertN§igHSIeQé! FdiRicdoyvit PRt BRIYBEEK enb5Mto Byee PhRGK rehd&sts for the

of "the data file (as represented in the 'status file)
downlodi¢tresdmdgeesartchn gassbltar rangebydomrilohdethbp thanlobeload manager to

downl oaded. A small block size is typically nore o
the plaghddkcpeginei nWhenng dsvicgoopineriiceg pivioyeseeivdlayipes media file

However smal | bl ock sizes fﬁan lead to a |la

. K
stored g &, MRy I BBHCHe RS 18 MATSEK 2SFSESeST 2614 anfsdgnloads

. to C romse, . be | Ci d K s n -

ntorm RO RRERERELRED, B Whe TRy 0SB0 ReE Sy blas tpe medid

files d%b‘?.‘?fbe‘dh‘?n reGui pgigant ApSicdid® SRPlal CRbI an/@re a4 idddzad/198,142,
0051] A process for requesting data using the

incorpotigted! padeferBAgE fabione dacladdameauwntdrnaaticbodioreinforofiation from
the invention is shown in FIG 5. The process 90 _

multiple onediaceesivehees 4i.e.edjgdret insdicepedseatetiane)) Tthe tlewparsad obtains
.a byte range froma nedia file stored on a renote ,

menu igfor ation\gfech infoEHAHPB £@NREMIBR A8 iMediarsadyeppes. When a media

A N R
sequenfe Qi"ﬂitthéllin(f%)éI q%e d&olidB8RGyThe ByRS rdftR SRREPSREemote media file

supporti ng s. A connection’is established (92)

to requidttds thRene@amiegqueREy & plalé® requested byte range is
placed (94) in a request queue and is then requested

[0059] ( 98)proAsssror @& doydanceanwib s naarebodiossnted the iteveption dgsdetermining
det erm nes whet her any of the bytes wthin a requested

the megia éeﬂ@efg@ShawaU@@nwfpwviaomyg%mdjadéa Nl eyHagting selected

mecia B 8553064 D B iS00 AP GRE bR B o, 0. The
process 50 B AEDEARE T A O SR D g e on
informdtRPKcdrtelr AR gSthat msmbbt 8f Afstingt Ws@fla tseqdeh&fdMvitin the media file.
In embodiments where a file parser is used in conjunction with a download manager,
the file parser uses knowledge concerning media formats to select bytes of information
to request from the media file using the download manager. The menu information
and/or the information concerning the number of media sequences can be used to

obtain (154) information concerning each of the media sequences. Information that can
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the requested bytes that have already been stored in
the data file 78 and the remai ning bytes that shoul d
wheoosesiest ed. Each byte range request has assPCI/HSA8/050440

over head, therefore, a nunber of enbodi nents of the
invention include nultiple byte ranges in a byte range
request and/or search the request queue for byte
ranges proximte the byte range at the front of the
gueue and request a large byte range that enconpasses .
all of the proxinmate byte range. In several
enbodi nents, the process opens nultiple connections t

be usefol inobrdeasefctovationambndatraing dbhe tifledf dhe avaslmredgaree, the format of
servers that limt the nunber of byte requests that

the mediarsaswenaelethg ruabepahakierie a,qglgq ﬁ',aclgsﬁ,@h,th@ media sequence, the

presenSATSEL 25 has, BRACSIaLd okl heat Thet eLotey ot 19y oo

- i mi ' ti r [ Wolp .

forma o gBRBTG0RL ALE1 0 3 B LheHL 2\ BBY 3 R Ephence or to

decodef IR A@dNRY HPIHR AXER GRS ] WHAIEtHeaAUaRLisAbaHS ted in an AVI
the process determnes ( 1 02) whether the entire file

format hasirbeefordeansiosittadio lamyt bk tiew dite fohaiats esenbed enf Ul Patent
has not been downl oaded, the process requests m ssing

ApplicatigneSefinbMosh1/9461184lang HdhS.daddafdrmadionngansernigg@ach of the
the entire file is wnl oade

media SBAYERERR CEB et ovemkogatad&yr dﬂpégigﬂgﬁ%eg iRl G eBch media
sequenih AL LSTRARP R kb )05l duircoBibah e oveines. o

selectiof[H'o[Hgﬂ éaArFFﬁ?ﬁé c&{UeYnﬁ‘l;gttﬁE Rb@&¥RRGKehse BUTNE € Be played. When

0 ough a specific process for downl oadi ng
the me®ytife lc@ngdAs assinfiewnetia $ddaenbe, Merdatisionganrbet dutematic. When
process and/or alternative processes that enable the
the mediawhleoaditainsofmuiplei $equengee, thendesis@ndcars enpbge dfasgd upon a
~data file can be used in accordance with enbodi nents .
user ingifugties ihal Eneaed vie adte Ry GHterTare geagialed HRIGvERY nformation

el By AR TP ol S e s
informa%%oéost]a{n\éyaegor?ceﬁﬁg PeOMeRS s@querlck t5XdiPLl@%he download manager

I'nstruction, previously requested byte ranges nmay no

to dowr||88@8IbYRE ra BFHILS®REspIndIRg @6 ahQng@nL158Y forpthalthegianidjuance. The
in the manner instructed by the user. Downl oad

file parsanagerssd theatwexd@anedrattt | 58) datebéronofthembotitediles bfe player
~the invention possess the abi Iit% to flush the queue . .
engine getareridengheyet thatge exdeprsed §Ydhe fde tpapsershThe peapner in which

e cot B Py eb3r 5oh SHE TR SRR NE, Hndd o e s
ormanf $30 BB P R ST e 88 inces v
convert a chunk reference into specific byte ranges that can be retrieved using the
download manager. When other formats are used, the file parser uses byte mappings
appropriate to the file descriptive information available to the file parser. In addition to
requesting byte ranges, file parsers in accordance with embodiments of the invention

can communicate with a download manager to check on the status of a particular

request and can provide downloaded bytes to the playback engine.
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hi gher priority byte ranges. In a nunber of
enbodi nents, closing the connection with the renote
W@ 200808638nd openi ng a new connection further rRCUUS208/050440

| atency. C osing the connection can renove | atency

associated wwth waiting for the nedia server to

respond to pendi ng downl oad requests prior to the

nmedi a server responding to new downl oad requests.

[ 0056] A process for flushing a request queue in

accordance wi th an enbodi nent of the invention is

shown in FIG 6. The process 110 includes receiving (
[0060] 1 TR painhdnysjoal efthesplaybadsémgige,(wherlgjodriesivelgpsting a remote
~ queue and closing ( 1 16) the connection with the o
file, is toealvays enaigtain |anqueusy Obmsdin irdetraation nequipebieskysthedie in the

manner ol e o RS s 14 B8, EBEHE oy
engine BRALIS e ToTBELE oHL RESHE B ARSI -8 t poy th

; dj j | n Vip0 u i
media F%Olrfitfﬁé rSahhE g&ﬁ}sé%té@tbybﬁ% uddreVinoprd b sk SHUS& Rdance with an

57] When dat received by the downl oad nmanager,

embodibdent $if ahelinviention anst isheedab abtaihenadie fhothta filpdhbed foomatted to
reflect the received bytes. A process for_handling .
represanédbivinegichas exhunkemfainfemmateonrisdsaowerinerIGi/f. The process 190

_ accor danc ith an enbodi nrent of the .invention js..
includes blpining Fisd) an. indee MoroABe Semate imediadie. B&Rbsgigents where

e oD B VIR 00 8 T Bl U, A e
provide(ddhs irécﬁqg}?g%gﬁglefri]l@ts%ér%emst Bint fife ®{ex Snd ithi§ fné‘ZpSarser can

~been downl oa e even that the entire file h

extract 1Ré rRREBsHYPVIRIRAHRIbN @ﬁﬁ%ﬂh@mlw@d hsariagef eCieviglayback engine
addi tional bytes. Wien theentire file has been

then sedeata | (d24lech u rtksebakmint pard eustredioasf incdudisgexmpok tpéay” (ivedructions,
~to its output directory. In other enbodi nents, other
receivep feredBesisar andpeevides Bisiarstioes teths lledparserte dpyaload (196) the

0058] A file parser.in acgcordan wi .t h enbodi.nent f
selecteliidiisentt BB 8 (P EBMFArT R GHTRtar Chuaciacts chunks
f | i I t 1 i
vased DAY, AU DUEPARRIAL St BB SUEROGE, RS Fonused i
tracks @RWnNLRaser sytitleetrders | adipreanevitHie thee nmldy bagkence can be

engi ne. Wien a devi ce commences progressively playing
ignoreda Imedhiaay feinhpoditn@nes| rmadia cremidseareedigaestedvetior tohbefddvenloading
parser accesses the file and downl oads i nformation '

of the eoticeimdayy tMediaostypicady nlavedrderm thiel starivefiiaamadia$equence,
dia files described in U

therefoppanuake I ABE Sirt @b e TP BSR40 Peidoggedaas the index
is dowr]llﬂéjcgqtcﬁawtsﬁqgg@%&fa?k%@@ﬁ\aetafeg\éﬁ/fe'rsgﬁng %ﬂﬁnﬁ?%m the file parser, the
chunks are queued and provided to an appropriate decoder to enable the playing (198)
of the media. Playback of the movie can begin once enough of the movie has been
downloaded. The buffered léngth can be determined by the length of the playback list
shared with the chunk download component.

[0061] The chunk selection process described above with respect to FIG. 9 maintains

a queue of requested chunks. The queue can be maintained as a list of index entries for
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mul ti pl e nedia sequences (i.e. distinct nedia
presentations). The file parser obtains nenu
WO pfoss@td on and i nformati on concerning the neERCEHUS2008/050440
sequences. When a nedi a sequence is selected by the
user, the file parser obtains an index to the sel ected
nmedi a sequence and the index is used to identify the
byte ranges within the renote nmedia file to request as
the nedi a sequence is played. [0059] A process in
accordance wi th an enbodi nent of the invention for
determ ning the nedi a sequences contained within a
the requestedechedisa Thd ehamikl dewntaedt progese petisetie mavrdoad status of the
accordance with an enbodi ment of the invention is
requestelaswinka. Bnce @wntheded, seceymkiisoenmyeddesmdbe siusua@f requested

chunks 20 thARGWAEA R Cuierete BRao AL BrNsPRDaER Rgeces:.

. witkin. v I ; -
0062 T EE IR B PR g B meo
informaARWY RAEp ABRREELIhe TRk ipldy iRSIrEBloNSESr KRAWhRIGEplayback engine

concerning nmedia formats to select bytes of
that ret¢ifey @afaserdotwandeqresividd omsttinaiomedam réglestusnlygkdéyhérames |i.e.
downl oad manager. The nenu information and/or the
completanffoammes] dhat careerspaped ttheowghir thef mediaa sseyertced a timing
can be used to obtain ( 1 54) information concer ni

determingdrpyothet i7de b i trd@gpieMdBRCHIGhT By MaPY S %@e@%hgg spacing in
ime isS5E LS00 B LT, SORBIS BRSPSy o 11
framesgﬁ‘& QUERR. Oh BlHes" Qﬁ‘\tb%dﬁﬂght%, LhRkkS 6t'ﬂetl'hlq??§ﬁ1rﬁs are used to

equence, the presence of one.or nore subt tracks

determin® thBemBBidi ta regUusCBn@NtHeothuk¢ cMthihingndlke key frames have been
information that could be useful to a user in the

identifiektke tlaybaok emgimed e st Hrecehunk st wsiag diee ditke pairaertane download
decodi ng of the nedia sequence. Wen the nedia is
manag§grmatted in an AVI format or in a format simlar to

onge S0yl 10E eE, DB SER R eSS FShGadiments of
ven LB CAICEL DL 8l B B SBRCA Eaerion

but rati@dhas QAHATHEE of GRE & rhPOARTERN: itREFBONAGERIONEhE AR CUBEILA provided
sequences has been obtained, a selection (154) can be

above agadmesenmedia filg Hdvengrediralexéderatifgimgtthatlocaionooflfferent pieces of
~ played. Wien the nedia file contains a single nmedia
media wéerreaiten withén deeireeda fdan Ipemany ereledim mhigfgchical indexes

and/or B Jade s EALs Ga° ABOHURE TR BICU AL UiF BRAEaqieenaine and fil

obt aj ned vij [Nt e [
porser SRELRALERE B EECUAHGHL A8 FEIGLETRANY BIRRY  pp soverl
embodif'ﬂérﬁs.%gstﬁfentgpEliéétﬁo@higadb’ﬁ%uHecoeﬁ) 38 AbasIEhLRIDLe file formats
- obtained concefrhing the medi'a sequence to direct the
includirffpWnd gachaBN@gRr do not possess indexes, but utilize other information to
describe the content of the media file. Accordingly, the scope of the invention should be

determined not by the embodiments illustrated, but by the appended claims and their

equivalents.
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to downl oad a byte range corresponding to an index (
156) for the nedia sequence. The file parser can use
W@ b@sosiex to extract (158) data fromthe renoP@I/U51088/050440

The pl ayer engine determnes the data that is
extracted by the file parser. The manner in which the
data is extracted depends upon the format of the nedia
file. Wien the nedia file is formatted in a nedia
format that utilizes chunks, the file parser uses the
index to convert a chunk reference into specific byte
ranges that can be retrieved using the downl oad

WHAT I§dHadBED Mhen ot her formats are used, the file parser
uses byte mappings appropriate to the file descriptive
i-nf orAvaneibedagiapreaseesivelyt Haying kagkap seedia) pegupncei siored as a
t o requestuggﬂbéte ranges, file parsers in accordance

v

media fife o SrRIBES HGPMAE M vent i on can conmuni cate with

a do : : u f s

part 1L rahd BIBERRAR (EREEIRE shEZoRi B Media il from the
remotelsBfvdit ayback engine.[0060] The primary goal of the

pl ayback engi ne, when progressively playing a renote

file,idestifytnged vy dngbodatiwnrwighigubeenafia sequence;

information required to play the file in the manner . )

r equederidfying byie rasges oltles mediedilacoirespembingdesnedia required

i ndex, . the playback engine can refer to the index to
to play thetBefianeausac &”&tﬁ‘%g@rrﬁ%i%t'ro@qm red to play the

media file.in the nma r.r ! r

orocasaurRinduhs BuRIEnGes EaHTENTE ol iR b e ddence from the

ind jon that is used to obtain nedia froma file

Startmd[ltr?gtgn?g"for matted to represent the media as chunks of

i nf orwEtdriny i recelvedn bijtesFloB inf@rmdtien ppesding t8Gmencement of

i ncludes obtaining ( 1 92) an index fromthe renote
playbadkedi a file. In enbodi nents where the pl ayback engine

requests information via a file parser, the playback

engi ridayiag beckiheBuarethRytesof idprmatietve file parser

to obtain.the index angl8t he file parser can extract

[

t he H@ES%'}%?/UP%? OSHECTSR: usi ng the downl oad manager.
The HB@P{W}S@ Gy”tg'H%ﬂiggg%@élﬁﬁg%ﬂiﬁii(%%grbrl)eggbﬂh‘mﬁ@ tB3neMa required

upon 1 ns rons, rnclu
to play tHESinked R d€ence &€ BEMBDahEOWithBe s irdicLdeiony i des
instructions to the file parser to downl oad (196) the
sel ecleshicthpndsoud byta rangbeequdstgmdyaldi nent s, t he
pl ayback engi ne sel ects chunks based upon an earli est ,
dead|ieqeesiing the bytectangssJeatiredyo PEesMedBmneRsoEdRNCe with
audi o tracks and unused subtitle tracks multiplexed -
the usefiRHIYFtt¥e medi a sequence can be ignored. In many
enbodi nents, nedia chunks are requested prior to the
downl oading of the entire index. Media is typically
Pl ayethd fcthddsr abantl, AirtRem@thprisigguence, therefore,
chunks fromthe start of the nedia Sequence can be
downl mairdinisg tahenagkdex the portions: of the media file that have been

downloaded;
identifying that at least a portion of a byte range required to play the
media in accordance with the user instruction has already been downloaded using the

mask; and
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i s downl oaded. Wen the playback engine receives the
chunks fromthe file parser, the chunks are queued and
wW@e@siogists t o an appropri ate decoder to enabl e PEEUS2008/050440

playing ( 1 98) of the nedia. Playback of the novie
~can begin once enough of the novie has been
downl oaded. The buffered | ength can be determ ned by
the length of the playback list shared with the chunk
downl oad conponent. [0061] The chunk sel ecti on process
descri bed above with respect to FIG 9 maintains a
gueue of requested chunks. The queue can be nmai ntai ned
as a reigabsifig iomtexhembriiess bbbytee ramgpse iz chafeunéisalready been
The chunk downl oad process polls the downl oad status
downlogded fren BueediEdsaNanks. Once downl oaded, a chunk is
renoved fromthe queue of requested chunks and the
‘downl oaded chunk is delivered to the chunk pl ayback

7 008 RGP WIER 21 udd bl 1 ot et on TS

recei ved, 1 l ayback ‘engi ne selec medi a
i nf OrgTBEiL QR CARRE SR i85 IrPa HBE filet Bhgk Pl ay”
i nstruction. For exarnple, a playback engine that
r eceiogputtirfigathie-doavmas de d medéfiledwhers bitlugt e oof themedia file have
request only key franmes (i.e. conplete franes) that
been dawrgog@edted t hr oughout the medi a sequence at a timng
deternmined by the rate of the trick play function. In
many enbodi nents, the spacing intime is 0.1 x the

& g AL A8 P B RSB B

enbodi ments, various other algorithnms are used to
determine the nedia to request. Once the chunks
mont arfy m@thdeok&yirh nawkerdiave been identified, the
pl ayback engi ne requests the chunks using the file
par sdheamkedawfileoadntainager plyred3]of Wridde trsugboge and menu
_ description contains many specific enbodi nents of the
informatippeAdAon, these shoul d not be construed as
limtations on th cope of.the invention ut rather
as an98RUWN% Bf S%gnaﬁ%ﬁt%?@ntw%w@r gb? R gpdpgEce further
gdiscussion provided above assumes a nedia file having
an ‘index identifying the |ocation of different pieces
of nedi a imgguralymgi PenWikfdrmatiea; media file. I'n many
enbodi nent s, hierarchi cal indexes and/or other index
format s areeceivingidarser nnsteditéorf indestiandftthe spleayiback the media
engine and file parser are configured to accomodate
sequenggyearpghrti cul ar i ndex structure. In several
enbodi nents, the client, aprpl '{.catié)n .S anf [ gL{r edl to,. i
accormmodat € CRUING B1 &8 iNatrHeH AR RIIFAYE, AT APtFTYng location within
f.ar at do not possess indexes, but utilize other
the me?'%f%ﬁhé?%%n to describe the content of the nedia file.
Accordi ngly, the scope of the invention should be

compri

6. The method of claim 1, wherein:
the media sequence includes a plurality of interchangeable audio tracks;
identifying a starting location within the media sequence further

comprises selecting an audio track; and
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determ ned not by the enbodinents illustrated, but by
t he appended clains and their equival ents. WHAT IS
W@RABNED13 S: 1. A nethod of progressively pl ayPeyURzo%050440

a medi a sequence stored as a nedia file on a renote
server, conprising: obtaining information concerning
the content of the nedia file fromthe renote server
identifying a starting location within the nedi a
sequence; identifying byte ranges of the nedia file
corresponding to nedia required to play the nedi a
sequence fromthe starting |location; requesting the
byt e idemigsgrpaeirarges of fleapheldiee filteeds e spending ¢o meadia required
the starting location; buffering received bytes of _

to play thef medtiat sequaresrdiron herstertoentosation fpithgbaepriseayetryting byte
back the buffered bytes of information; receiving a

ranges g doj R chuee dhe aP%‘@ﬁf?‘f‘Sﬁ thgt wetenphsrjestedt the nedia
file corresponding to nedia required to play the nedia
sequence in accordance with the user instruction;

+ | us g RIEYY &fbb?taili’r)(ﬁ?wg@&gﬁ: requests; and requesting

the byte ranges required to play the nedia in

accortangfedi tdedueacesricludist Bugliratity 2f Herdmahbesblef subtitle

claim11, further conprising: maintaining a mask of the
tracks; portions of the nedia file that have been downl oaded;

identifying that at |east a portion of a byte range

r equilfeetify®dplaySeRENgetR@toR AGHBR diheeMAdi seRUancs, further

.instruction has, alread een downl oaded using the
comprlwlegm%atj@}l?ﬁléacgh¥g}(§)t he portions of byte ranges

t hat . t r 0 . i )
1, o SN B, SOt g T reure
to play BlORcRith HOyWH rRadesmbiHeestaHtih@lddatian ffittBer @Bshprises selecting byte

ranges that do not include the subtitle tracks that were not selected.

8. The method of claim 1, Wherein:
the sequence includes key frames; and
identifying byte ranges of the media file corresponding to media required
to play the media in accordance with the user instruction further comprises:
identifying a sequence of key frames in responée to a
predetermined user instruction; and
identifying byte ranges of the media file corresponding to the

identified key frames.

9. A system for progressive playback of a media file, comprising:
a media server;
a client; and

a network;
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out putting the downl oaded nedia file when all bytes of
the nedia file have been downl oaded. 4. The nethod of
W@ R@B86313 wherein the data file is a sparse darEI/i/51088/050440
5. The method of claim1l, wherein: the nedia file
contains a plurality of nmedia sequences and nenu
information; and identifying a starting |ocation
wi thin the nedia sequence further conprises:
di spl aying menu i nformation; receiving a user
instruction indicative of the selection of the nedia
sequence; and receiving a user instruction indicative
of a wheatin tige Icticat bod thé trhédiatdeeveredieacsefiplerdao dommunicate
. The nethod of claim1, wherein: the nedia sequence
via the nefwiolifes a plurality of interchangeabl e audio tracks;
identifying a starting lLocation within the ned .
sequeHidr et aHe HoANggar Sh iR aenh geatests & et [eagkone portion

ndi deng i fyi VAl anges of the nmedia file
of the ”i%"?? g'gepéontg%én@gfj% Sr?i&‘lgrg required to play the nedia
sequepcrcid QL Ldvet & toRflghRetd Yrolidet ue@fﬂmgb?ﬁ-‘oﬁws of the

sel ecting byte ranges that "do not I nclude the audio
media file 8¢ Kise tliait; wede not selected. 7. The nethod of claim
1, wherein: the nmedia sequence includes a plurality of _
i nt ereihenegeahe elisobid corfiguradkio; réaevet U$sni mgtructions concerning
starting |location within the media se(}u nce furt her
the playhsigsrofside medicfilmgnd tesaHestePeitiopR;o ha madit iifeyihag have not

byte_ranges ,of , the nedia, file corresponding to ned a..
been dYGRHER 508 Brhors hevTireal 10 sEmEDhLETTR R MEftufons from
the me(ygcs@weqp further conprises selecting byte ranges that
0 not include the subtitle tracks that were not
sel ected. 8. The nethod of claim1, wherein: the
sequence includes key franes; and ,
10.  The system of claim 9, wherein proximate portions of the media file

grouped and the groups are requested on an earliest deadline first basis.

11.  The system of claim 9, wherein the client is configured to maintain a

queue of requested portions of the media file.

12.  The system of claim 11, wherein:
the client and the server are configured to communicate via at least one
connection; and
the client is configured to flush the queue of requested portions of the
media file and break at least one of the connections in response to the receipt of a

predetermined user instruction.

13.  The system of claim 9, wherein:

the client is configured to store a file map and a data file;
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identifying byte ranges of the nedia file
corresponding to nedia required to play the nedia in
waewengignte with the user instruction further PCT/US2008/050440

conprises: identifying a sequence of key frames in
response to a predeterm ned user instruction; and
identifying byte ranges of the nedia file
corresponding to the identified key frames. 9. A
system for progressive playback of a nedia file,
conprising: a nedia server; a client; and a network;
wherein the client and the nedia server are configured
t o catmifite cade cuntainde masinwordicatingetheiportibes of tlentedsa file that
configured to send requests for at |east one portion

have begh dowenlpediica anidl e to the rredl a server; wherein the

serve ured equest e ortion
AR TR A R T et e
is configured to receive user instructions concer ni ng
t he pl ayback of the nedia file and to request portions

of the Bk &midflcBaibD8d, viareihee @ﬁﬁ'ﬁl@%’@%@é’f%chlénd
that are required to conply wth the playback

instructions fromthe nedia server. 10. The system of

claim9, wherein proximate portions of the nedia file

@oupﬁw systiemid cipiouPswbereimequest ed on an earli est

deadline first basis. 11. The systemo Cla m 9,

wher dnA Wﬁ@aé|l?é?ﬁluﬁ’%9 %Hﬂﬁq'@éﬁ%e’if@ Xa queue
etﬂ]ue 8 F $ort|| Qns of the nedia fil e 12. The

syste B &YMPL'E V\,her ein: the client and the server

are confi Qélb%ﬂgét 3 r?:'o?lﬁb@ré’d & %ta‘rﬁﬁfﬁetm@@)? and determine the

connection ent s configured to flush the
portion§lgetRe ®kdlLspippined r@QﬂTrE@Rﬁc@fnptmltﬁ@%ﬁpfaybeclamitructlons

break at | east one of the connections in response to
t he recei m fitdf parger edefigurddiedusesthre indsk tacnapthe portions of the
media sequence to portions of the media file; and
a download manager configured to communicate with the media

server to download portions of the media file.

16. A media player, comprising: |

a user interface configured to receive user instructions;

a storage device configured to store at least one media file;

a network connection;

a download manager configured to asynchronously request at least one
byte range of a file from a remofely stored media file via the network connection;

a playback engine configured to determine portions of a remotely stored
media file that must be downloaded in response to user instructions received via the

user interface; and
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13. The systemof claim9, wherein: the client is
configured to store a file map and a data file;the
WO 2008/08@p3 cont ai ns a mask indi cating the portiRPCEUS008/050440
the nedia file that have been downl oaded; and the data
file contains the downl oaded portions of the nedia
file. 14. The systemof claim 13, wherein the data
file is a sparse file. 15. The systemof claim?9,
wherein: the nedia file includes a nedia sequence and
an index; the client conprises: a playback engine
configured to obtain the index and determ ne the
portiPnge Eérééﬁ%dﬁi@hﬁe&@&lﬂﬂiﬁatbﬁ%bég@ fo? sertiBhY ofid Femotely
user playback instructions; a file parser configured
stored heedisdilehs byttexatgesrapdt tee ppovitde adhe bytet hengesdta the download
sequence to portions of the nedia file; and a downl oad
managafanager configured to conmunicate with the nedi a
server to downl oad portions of the nedia file. 16. A
medi a pl ayer, conprising: a user interface configured
r [ S ' Cl . .St orage device
@gnf?@ﬁ?égdghaéY%?@ag€ﬁ+égggh%ﬁ%ﬁhedia file; a network
connggbi ffvnBadiONEH ARG BERAIRUEP R icgest@da lsatus file containing a
asynchronously request at |east one byte range of a
map of bidcksfof emeadiaditdtiedtyhave dreed doedileaddd;@andi a t he network
connection; a playback engine configured to determne
por t itbaglowinlead evanagey isconfigiraddp sreatee datatfilenis whieh to store
downl oaded in response to user instructions received
blocks gfj adewalagded ”i“?ﬂ'é?‘?%ce; anda file parser configured to
transl ate requests for portions of a renotely stored
nmedia file to byte ranges and to provide the byte
feang 0 ger. The i i
B T et R oun] oaip oR ey okt Ghanager is
configufdifd @iairReint ®qeeeaberayuekaddisytbirbegeont ai ning a map of
bl ocks of a nedia file that have been downl oaded; and
t he downl oad manager is configured to create a data

file in which to store , , .
The media player of claim 18, wherein the download manager is

configured to flush the q'uéue.

20.  The media player of claim 16, wherein the playback engine is configured to

~ generate a menu using menu information obtained from a remote media file.

21.  The media player of claim 20, wherein the playback engine is configured to
receive a selection of one of a plurality of media sequences in a remote media file via

the menu.
22.  The media player of claim 20, wherein the playback engine is configured to

receive a selection of one of a plurality of audio tracks for a media sequence in a remote

media file via the menu.
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bl ocks of a downl oaded nedia file. 18. The nedi a
pl ayer of claim 17, wherein the downl oad manager is
w@ooBlgiied to nmai ntain a queue of requested bREEUS2008/050440
ranges. 19. The nedia player of claim 18, wherein the
downl oad manager is configured to flush the queue. 20.
The nedi a pl ayer of claim 16, wherein the playback
engine is configured to generate a menu using menu
informati on obtained froma renote nedia file. 2 1
The nmedi a player of claim 20, wherein the playback
engine is configured to receive a selection of one of
a plurality of media sequences in a renote nedia file
via the nenu. 22. The nedi a player of claim 20,
28her eilre tedigplaydacikeleing20ewheraiotiie playbdck engieeés venfegured to
, ~ selection of one of a plurality of audio tracks for a .
receive r?eél@léct!@wé@c@btﬁl%trﬁégﬁﬂféa@Gdlé Fqquenge an Eheneteumedia file via
The nmedi a player of claim 20, wherein the playback
the meRthgine is configured to receive a selection of a
subtitle track for a nedia sequence in a renote nedi a
file via the nmenu.
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