WO 20081086313PCT/US20081050440 VIDEO DISTRIBUTION SYSTEM
INCLUDING PROGRESSIVE PLAYBACK BACKGROUND [0001]The
pP@QeZH?ﬁ%@Jlﬁon relates generally to playing multimedia filesTSVEPE HERRSHE

and more specifically to the progressive playback of multimedia files as they
are downloaded over a network. 100021Progressive playback is the idea of
playing back remote content as it is being downloaded. With this feature a
user can select a remote movie and commence watching it before it is fully
downloaded. Even with a fast Internet connection, waiting for a movie to fully
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progressive playback a user only has t6 waita cou
seconds before playback can begin. [0003]Current implementations of
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not support random seeking, trick-play and playback of remotely stored
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approaches in e systems described in U.S. Patent Applications Serial
befitep. d3a8 G4 eliv323,062, 11/327,543, and 11/322,604, the disclosure of

[OOMiCh Current implementations of receiver or player driven progressive playback,
while suitable for the short video clips that are dominant in many current applications,
are typically limited in the scope and flexibility of the progressive playback they provide.
Players typically download files linearly from the be’ginning to the end. Playback then
begins when the player has buffered enough data to provide a likelihood that the media
will play without interruption. The buffering fequirement can either be a 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
Serial 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



is incorporated herein by reference in its entirety. In these systems, the
server parses WO 2008/086313PCT/US2008/050440 the data file and
d&gﬁﬂgﬁ/&%\}ﬁich data to send. Network efficiency and flexibiﬁf?fﬁsﬁpg%ﬁ%ﬂo
becomes a much easier task. Standard HTTP web servers however do not
typically provide this functionality, and custom web servers providing this
functionality often scale poorly when called upon to deliver content
simultaneously to a large number of players. [0005]Browser based players
often implement receiver driven playback by parsing the video file as it is
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when trying to perform "trick play" functions (e.g. performing functions such
”U"faﬁefe%ih@}‘ﬁj_,sfast forwarding and skipping between scenes that require
[00891-Sestsia Recass Al BEURGPIHANDMERE Maaodramesio Bgweliveyeshteing

the player in these scenarios can be spaced far apart or require more _
the voteplitte ordiéringoyrdadyeaditmeisiinghe rugilignofatiadrisial gsteitdadnipgssible to

e e A e DA B LR TN Io0DBIC T ane” ™

(opemetbods:asefteseribesi fdr perfdrtingdupfospredsive plsyinhek and ticksplayt give

functions on partially downloaded media files. Man 1bodiments of the .
a0, FRBHGB IS & R BT DEVES bl R oMM e RS g the
accassthateraintepapee ed @lliymestef adul eapaginy-eownloagsiteam ahahlycan be
certain required data, including data in certain byte ranges, the discarding of
randpavAibaetrdiieatay ARdNRY STy BE hEW REdARRE I dATr SPRY HigHdkns (e-9.
perfyiRTiRg WWW@G&%@%Wi%%F%ﬂf/éh@ﬁrﬂ@V&mi@RiwﬁH&jBéﬁ%b‘ﬁe&enes
r

such as random file access at any point in a file, and asynchronous requests,
thatyisiew s Ot esees iRbastRy srPiHagslayeriR & o @ deo frames to be delivered
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data, including data in certain byte rangeés, 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



[0008]One embodiment of the method of the invention includes, obtaining
information concerning the content of the media file from the remote server,
id@&ﬁ%%sg%farting location within the media sequence, iderﬁW(HéZBW(gSOMO
ranges of the media file corresponding to media required to play the media
sequence from the starting location, requesting the byte ranges 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 instruction, identifying byte
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that have not already been downloaded from the media server. [0010]
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en all'bytes of the media ave been downloaded. [0011]In a still further
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andfil@%:eoﬁ%méy a pclilr}ra?itf HW%%ﬁigpseeaTJBeor%@se ilﬁc’d r%éan&%rs%%?]mgtri]gn,pg%%%g& are
conidnidying asstaitingileeaatiopreithimthe hiediechetuen dedixtbehindiidesthin the

onkigntiying essaningeeaatoerwiivm comipientefirtoctindiidesthin
il SO AT BARAE FORE e AL 4 P el P RSPt e BRERMTP 2

file @ starting location within the media sequence. [0013]In a yet further

embodiment of the method of the invention, the media _ .
[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 ranges 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 instruction, identifying
byte ranges of the media file corresponding to media 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



sequence includes a plurality of interchangeable audio tracks, identifying a
starting Location within the media sequence further comprises selecting an
aM&®§@§?3éﬁd identifying byte ranges of the media file corré’%é)w&g%mm
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
103508 GBFURD ST o e 0 o R B L BB oM vser
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subtitle tracks that were not selected. WO
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Instruction, and identitying byte ranges of the media file corresponding to the
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rrggo(ljigtg?ﬁ\éer, a client, and a network. In addition, the client and the media
server are configured to communicate via the network, the client is configured -
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not been downloaded and that are required to, comgl¥ with the playback
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requested on an earliest deadline first basis. [0018]In another embodiment of

medireseResitien, the client is configured to maintain a

[0013] in a yet further embodiment of the method of the invention, the media

spa

sequence includes a plurality of interchangeable audio tracks, identifying a starting
location within the media sequence further comprises selecting an audio track,{ and
identifying byte ranges 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.



gueue of requested portions of the media file. [0019]In a still further
embodiment of the invention, the client and the server are configured to

oM AR Yia at least one connection, and the client is cohfigUrEd @ atidh

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 is
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

a file contains the downloaded portiqns of the media file. WO
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keyaRAQEr configured to communicate with the media server to download
portions of the media file. [00231A further embodiment again of the invention
[0076dIudéne asehddimtateotshtigoreattiondoeiveassar mediaciiNgas@itfe and a

netgsmi&% &%ﬂﬁ%ﬁ?@ﬁ% §L€z{rﬁ ahleast g g:s&iaefélgr@aaﬂ ok GORRERIIANNR ate via

ownload manager configured to asynchronously request at least one byte
the rapige> df, a fiike drient asrentdigly storedenddiadiilesiiaftiteandemelriosemettionyfathe

la .Ea k engine configured to determine portions of a remotely store i
me g R T e R S e o RGBS £ S EE O MG IR o
the Upetiataréace taacadile patsercatiiguiedctnfransldteorequests doepartionstions

of a tely stored ia fil [ \
congs Eﬁg&% %gﬁg%@gg}? nlwee dtig H}/etearrw nt%et:se (? LT gs%opgtta\élrgisegp th (l—:z) %%é%nﬂ that

have not been downloaded and that are required to comply with the playback
instructions from the media server.

[0017] In a further embodiment of the invention, proximate portions of the media file
groupéd and the groups are requested on an earliest deadline first basis.

[0018] In another embodiment of the invention, the client is configured to maintain a
gueue of requested portions of the media file.

[0019]1 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 stilt 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.



10024]In another embodiment again of the invention, the download manager

is configured to create a status file containing a map of blocks of a media file
thAPHAVEBESH downloaded, and the download manager is c&’ﬁﬂ&lﬁ%"&%@"“m

create a data file in which to store blocks of a downloaded media file.

10025]In a further additional embodiment of the invention, the download

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. WO ‘

08/086313PCT/US2008/050440 [0027]In a still Yet further. embodiment of
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embodiment of the invention, the playback enﬁine is configured to receive a
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the qﬁ%&eﬂr& determine the portions of the media sequence required to comply with

user playback instructions, a file parser configured to use the index to map the 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.

[0023] A further embodiment again of the invention includes 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 remotely 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 a file parser configured to translate requests for portions of a
remotely stored media file to byte ranges and to provide the byte ranges to the
download manager. _

[0024] In another embodiment again of the invention, the download manager is
configured to create a status file containing a map of blocks of a media file that have
been downloaded, and the download manager is configured to create a data file in which
to store blocks of a downloaded media file.

[0025] In a further additional embodiment of the invention, the download 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.



[0029]In a stilt further embodiment again of the invention, the playback

ewine is configured to receive a selection of one of a plurality of audio tracks
fo? a ‘r"ﬂ%séﬂg@é’quence in a remote media file via the menu. [0 561“?@%”50440

another embodiment again of the invention, the playback engine is
configured to receive a selection of a subtitle track for a media sequence in a
remote media file via the menu. BRIEF DESCRIPTION OF THE DRAWINGS
[0031]FIG. 1 is a semi-schematic network diagram of progressive playback
system in accordance with an embodiment of the invention. [0032]FIG. 2 is a

(0027} Chartshaving ?&Eﬂ%?.ssrﬁ%B’fr‘?@ﬁ’tsﬂvﬁgﬁwﬁ}%ﬁ?%e‘* 5@5\%% éﬁ%;ﬁlg is

média file in accordance with an embodime the invention.
conéigeordeptgahiiustratiore of a shgnthapplicdtionatamfigora@ddd reguestdytge media
file ranges from a remote server and to support -trick play" functions in

‘accordance with an embodiment of the invention. [0034]FIG. 4 is a
[00Z8Ncepiuatillugttatinn:béa dowodoad majfager inactaidanee plidhback engine is

configured to receive a selection of one of a plurality of media sequences in a remdte
media file via the menu.

[0029] In a still further embodiment again of the invention, 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 fi[e via the menu.

[0030] In still another embodiment again of the invention, the playback engine is -
bconfigured }to receive a selection of a subtitle track for a media sequence in a remote

media file via the menu.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] FIG. 1 is a semi-schematic network diagram of progressive playback system
‘in accordance with an embodiment of the invention.

[0032] FIG. 2 is a flow chart showing a process for progressively playing back a
remotely stored media file in accordance with an embodiment of the invention.

[0033] FIG. 3 is a conceptual illustration of a client application configured to request
byte ranges from a remote server and to support “trick play” functions in accordance
with an embodiment of the invention.

[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.



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 8r8diHeAt of the invention. [0036]FIG. 6 is a flow chart SHAWIRg &3040

process for flushing a connection with a media server in accordance with an
embodiment of the invention. WO 2008/086313PCT/US2008/050440
[0037]FIG. 7 is a flow chart showing a process for building a data file during
the non-sequential downloading of byte ranges of the data file in accordance
with an embodiment of the invention. [0038]FIG. 8 is a flow chart showing a

h d fil to identi inf d
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nontke filernacaevdapeeinthangabedivenirofiibediteeritonn [QO3SHIG D isith an
flow chart showing a process used by a playback engine to obtain data
embegim&Nkehing IRKBHE P hedia file formatted using a container format that

[003glizesphunks InrRGeRIdRNCB WItRRR probadiment Afnthe inv@ntion: file parser to
identify menu information and media sequences within a remote media file and to
extract information from the file in accordance with an embodiment of the invention.

[0039] FIG. 9 is a flow chart showing a process used by a playback engine to obtain
data chunks from a remote media file formatted using a container format that utilizes

chunks in accordance with an embodiment of the invention.

DETAILED DESCRIPTION OF THE INVENTION
[0040] Turning now to the drawings, a system for progressively downloading and
playing media is shown. In many embodiments, the media is stored in a file on a remote
server and a device configured with a client application retrieves portions of the media
file and plays the media. The client application typically does not possess the entire
media file when it commences playing and can request non-sequential portions of the
media file. In this way, the client application can support “trick play” functions. “Trick
play” functions impact the playing of a media file such as non-sequential functions
including pausing, rewinding, fast forwarding and skipping between scenes. Instead of
sequentially downloading a media file and waiting until the 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 chapters, latency can be significantly reduced compared to sequential

download.



DETAILED DESCRIPTION OF THE INVENTION [0040]Turning now to the
drawings, a system for progressively downloading and playing media is
sREMAY. W’W&ﬁy embodiments, the media is stored in a file ot & TenOtE/ 150440
server and a device configured with a client application retrieves portions of
the media file and plays the media. The client application typically does not
possess the entire media file when it commences playing and can request
non-sequential portions of the media file. In this way, the client application
can support "trick play" functions. "Trick play" functions impact the playing of

edig file such as non-sequential functigns including pausing, rewindin
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can be significantly reduced compared to sequential download. WO
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multiple titles [i.e. media sequences) and each title can include multiple audio
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system in accordance with odiment of the invention is shown in FIG.
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and the devices communicate over the Internet.



[0043]The devices are configured with client applications that can request
portions of media files from the media server 12 for playing. The client
a%(ﬁ53?§6%685?1 be implemented in software, in firmware, in h&fatarE Gt 4
combination of the above. In many embodiments, the device plays media
from downloaded media files. In several embodiments, the device provides
one or more outputs that enable another device to play the media. When the
media file includes an index, a device configured with a client application in
accordance with an embodiment of the invention can use the index to
determine the Jocation of yarious portions of the media. Therefore, the index
oUn G P BB TS r I B R iy e G VBT JSae Ve the
InteprRYides a "trick play" instruction, the device uses the index to determine the
[Oogfﬁrtion or portions of the media file that are required in order to execute the .

ok plg"HEHERDIR EhtPRIAESES Hidse SBHRMS AL G ARR. rIE SRR
of Abembedimests. the rlilent application raouesinh portiersOktedpadtiatfie can be
~using a transport protocol that allows for downloading of specific byte ranges
impiGEERRT A imeaimEs. GhBrsuvArBrifdedldyane MTTP 1oTBIBRSEH Pubfshizeye: I
mafy JREJHRUNRE SORRVALBHLOL B Ay alaRIE BRM oMY RHERE A0 1Aseveral
other embodiments, other protocols and/or mechanisms can be used to
embistiirespredifie pertienerofitks reeliarfitedrerautivindbitd sepkie. J00HHA IRy to
chart showing,a process for lesti 1a,fr [ in, . :
e e & Dol o R Cper CorER(F s o clint
apppitatessidGuircludtes obtdtining @2 thienirder bt ke miedliafileadnons¢hiénenerdiex to

server. A location from which to start playjng the media file is th .
detSIEng NS E52) R & VRS BPIABEQ R S e d N QT dne adsr, ap be
usetherstast Reaamediavaen tengeplaysevacaoambudisentss the roedissfile tark play”

include one or more menus that enable a user to select different Iocat#'

ISREHAINSR RPUSNETCR S BRG BAE T BFetfoRRSU Q0T Portions of the meda
file 2R9BAR6IIRE] [HI2008/050440 sedtencrE: RBFe farrationdAsbess those

determined, the media information required to commence playing the media
portiems fhiertiéherAfifed |0pation RORRIeTRPUBF A HI&féGW?E@}'BBdﬁqUGStS
porlfeFEIR e PORESHINYRIMGSISISANB PO EREREHNSHHEHRNS R SRR B8Ny of
that a user does not providé an instruction, the system continues playing the
spembdibyie agooedanitbinvitrepresdiusinstnetionereceiveel frotheatel li8et. Wheigcol
pub%slhseec{ 5 ro?/rlm%el?]taerr]r{g§ gugl% n’oth it QR da%tg[gméeﬁ'éﬁ? Wu}eén%m%torg In
INStuCton IS to cease pPayln{;. O erwise, the process involves determining
othéb4nthe dirediagesthize @ tot costphnd/ith thedmstiactonaanttk: respestingteds stieeific
required media, Tge groce s continues until the user provides an instruction
Poriputsy Hl’g)fi‘?@fﬁ A IR SPEHBEHY S HTE media sequence is reached.
[000945]Media sREvEEh tWaEQrdases it estedimgnisofthe mverianLasrver in
support progressive playback and trick play functions by si storing media

mpl
aCCAIES AR e ﬁ)i‘n@”?@&ﬁE%?é‘?o?fsﬁg@ciﬂﬁ%\ﬂ%”rﬁéagv\vfmmnwﬁg edREMEO5FRS 40
inc iRt anplication Ham detauripedie ARRrORIAR M enenaes28eHBE MRdigeation

server simply responds to the byte range requests. A client a;{)‘glication that is
fromontidgirde tetaidtetaving Appropriieigris riries ateraaipsdstd uder@ number of
emBBITYERROS co De émﬂh%‘r?c%t%@a%@ \RnRLY i ways, HOMELAGUERE. In several

application implemented using thiee abstraction layers in accordance with an
embodbodittrenthef thediavéittioansiilistrateteirr FIGO3: T gheeapliddton Beer to

seltlengudd ﬁgranqowrélaot?odnmﬁpgige(/v(?\%ckha%ﬁlscreiﬁ JLSJQ '%ifé{ki %O%jr{gagpgﬁm?e media
down oaqelng 0 spemﬁc byte ranges of a file from a remot@ server. The
playback 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 ofithe 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 WO



[0047]A download manager in accordance with an embodiment of the
invention is illustrated in FIG. 4. As discussed above, the download manager
isWQs";%’?{g%??for communicating with one or more media serVEISaAY /00340
obtaining specific byte ranges of media from media files stored on the media
servers. The download manager 70 shown in FIG. 4 is configured to
instantiate a remote file object 72 and a partial file object 74 to assist with the
downloading of media files.The remote file object 72 handles the
communications associated with requesting byte ranges of a file from a
media server and maintajns a queuge of the byte ranges that have been .
coO g tre he g BbyEer o4 HarOIOS G o7 o A enn e t
confrashtbe mgdipteneydid e pattialddie objact Tdcestablishagiaden porbayidiptayed
th 75 for a file being downloaded by the downl manager. %‘0048 The
baclAoraRP dsss hin 75 MERRRSS R BMES HelHHhPHL oo FIB eI R0 ata the

evefiletif 6 confadnsidata ieceivasiliom thetmedissente sy SherstaibisileCoMAMS the
a mask of the data file, where each bit within the mask corresponds to a

megibdk BFFHEARG2ENIRNRTIHE WalBShE CHRNIGERE Hre HOWNIBAEE bitd \ithm user
profi NASKAIRSEb lapts fle canialsalrciusts Rregion iqr sxieRabAa o cease

which can include information, such as the last modified server timestamp,
playtingt cAih &ravissedisyites eRsnIoAE Friageino ¢ réhihinenediay paitiamyto comply
.downl t S ir e entir ia file :
W e o B S
untidlohenicad edoxédsioaroirthiereimote fileo 82 Isymugpbe to tigadowhioaddpztthAtedia
which . WO 20053/086313PCT/U82008/050440 point, the client application
M IRVEES Eﬁgcll?)ecal file to play the media and support "trick play" functions in a
[00&£9hvemiaal searneln[@04Rependingarpondihe stz bt fibarfilenbieimgan support
down]oaded, the data file can be several gigabytes in Length. A commop file

th
ProgiRReiYo PR M td HO R 2 EBS R %J@fy%%lwﬁﬁ%ﬁ% AEgdRhidRS and
rec&RIh ke, Sever & mipbtak teyeompligte fonharae filesdibatencyriucing dagp fidation

allocation can be reduced by allocating the file as a sparse file that only uses
cantAtRIIFBR IR BYRSSRIEHRINY R tRIfoAe i MAHE P Spaf kB i RSASRHS thdhe

bytJi'PaﬁHQ%@%a@%sar@muérﬁam%Httﬂﬁatmec&ﬂﬁgn%oerebmmm% ABRSpriate

file allocation approaches can be used that weight latency against the needs
bytefaheesownisadreatagerr [DeSTata bk istien plaime rigehifila Yagety of ways.

mo);%ﬁ)l’G?ﬁntgﬁeierthgp%tﬁlégﬁgue)i%e&perméq?gd usinng 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

X



the granularity by which data can be downloaded. A small block size is
tyP;P){icaIW more efficient in terms of downloading only needed bytes. However
sMQPLIEER e es can Lead to a large mask size. In many em GAitmam 03440
block size of 128 is used to compromise between efficiency and mask size. In
other embodiments, other block sizes determined based upon the
requirements of the application are utilized. [0051]A process for requesting
data using the download manager in accordance with an embodiment of the
invention is shown in FIG. 5. The process 90 commences when a request is
reqﬁ%%?é‘éegﬁ}%”th% downioad a.byte [angg, irom i media,file %Oé%gvﬁ)l%éadrﬁ{g% ers,
Server. When a downloa manaaer similar 10 the downloa manager show
file iparéEr Adsdipery btk dovyinleathnanagenutstaittiated edieracte die lobjectath is

. a partjal file object and creates the necessary supporting files. A copnectipn .
cis SR (o) RN PErTS Tt o ARTGEIIE byREs g e Aekan
alte(Prh)ine a repitesiuare tea Rd: < theig yes es it (98)ndex e e hytad ANges esfvert

received, the process determines whether any of the bytes within a requested

usepRStrARHRNTADECHNER HMASIRH 2R PIYEIB8E3 23BTTIRIBS8 567657140
[004PWnloaded ABdLRY RIgeesPorionm AL thGiRY g ranaR dhakhave et PeeAtion is

_ previously downloaded in the request queue. [0052]When a download
illushaieg e ditflat- toAR SRR RS Athe ldBdN® ahpraneet tHe preeaasiblg for
corﬁrrlnﬁhciaca%’n %W%lﬁénotrhﬁﬁ@nr‘ﬁew% é@H§e\i§%‘i’1@oﬁ?éﬁ{md;@%ﬁl‘?fr@ﬁ}%s@ﬂges of
bytes that have already been stored In the data file 78 and the remaining
methyptéw thab sthieuitebestemuestidtic Faet bytevarsgel feglest lvad aszoeigiedd shown
in F‘Pc‘,’.elﬂ‘.e%dhi.h%rree@rt%’ i%srt‘é‘é‘?.b?er ger”m"QPed#H‘eec%s%g%‘ he,n %@%‘% PR iect 74 to
mu tlp?e By ranges in a byte range request ahdlor search the request queue
assferr ytie taagesyprioxitirajecthmbyie fange al teertroniteffite chjecte@ntlandles the
request a Large byte rgnge that encompasses all of the proxjmate byte .
cony R 8 B LS BrRe0 S HTBABLE GRRHG LB (BN R dagerver
andingepasendoyvplead date ctsRNG R acermmedatesprvessdbridintteartial file
number of byte requests that can be made via a connection. Again, opening

obje@ntfebABAL RS AS88FAIKY GAéPHERNN PRERSGTRTARE TR IS KonnébRidt tial
file MR finitad NasRd WRRMAdvei, ARREOPARIG S0 RAFICWRHARRIGALINY 8- By the
51. [0053]When a determination (100) is made that there are no more byte
dOW’@'@Qésmﬁ ABSfequest queue, the process determines 11021 whether the
[oo£8f'"® ﬁ*#?ghg%ﬁ%?gf%vwg)%@ﬁ@s'mmﬁa%%eybmatf¥&e7%n5'ﬁﬂ tle hasAkbRE N The
oaded, the pr I

downl cess requests missing bytes from the partially

dataldikn[tadent filesotheetrédnte dhiz @nthteefitecisisl canleaddt cthta tionwibadethins a

madiEdS sxparied e i output drecionsand e connection WL NG eRIBIE o e
server IS closed 11 and the process is completé. In‘many embodiments,

sizdheittiatat fite ds @xfirted only efte s playbaclosiedmptetei {0DSHAlthasigh@ set. A
specific process for downloading byte ranges js shO\gn in FIG. 5

Staigs s prOcSe MMRASEARERMEDC B SR faloeNAISE 78 derihiaiag Brion

suchRecifie BderIRsIaRhrssaMihaaiR drtectie Kandee useHd avaIskReshager

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

MNDO ) yor
to de'RAURR Jf BRRAZHABNS QY MRRARZ S B D akPBEontiERIdBRSH berRBda file
hasOkBRIediR AR 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



WO 2008/086313PCT/US2008/050440 [0055]When a user provides a -trick
play instruction, previousty requested byte ranges may no longer be required
invg({r)cfg?%sg%]ﬁtinue playing media in the manner instructed b HECRgp/ V50440
Download managers in accordance with a number of embodiments of the
invention possess the ability to flush the queue of pending byte range
requests and establish a new queue of byte range requests. An advantage of
flushing a request queue is that there is no latency associated with waiting
until previously requested byte ranges have been requested prior to
_downloading the now higher priority byte ranges. In a number of .
PO BRI B BATAREoH A PO RS L SR ARG b SUARTG a tick

playravyrc@RReGHANBHIRRt srEURRMhatency. Closing the connection can remove
latency associated with waiting for the media server to respond to pendin

[0043lwnided Ped st $HE Mietha éé%v%%if@ssewam%dnéwﬁmﬁﬁd%an be
sevEegU @&M&%Hﬁ%e%af%fmémn& 2 lIBONESh AUBHS IhaseardencrMth @or

embodiment of the invention is shown in FIG. 6, The process 110 includes

evergdeitAngitflin2)a flllehwoiphesenfltateirie (214 THeUEqUSst iietRicalf Srosinges.
Latgﬁ%)ﬁ)dm‘ia’n OJHISD%I%W ‘&Hb‘% W%%Wﬂe&%fﬁ?gﬁg ?ﬂ@ﬁl%‘%g%@%% rse file

processes’can be used fo reduce latency when "trick play" requests are
tharecejvesethavelimmbte thfebytenediatel lyeedtfen gortionsilef aWhedia filparse file is

reviously requested and create.an immediate need ([)or rtions, of a remote
oo e o Ut R E HaF b D BIED A ioLide ObEo R Bty e, tner

file recedueid e chewsdoeshnanaged, the steigatfiletand theaiata file arecbotbf the
updated to reflect the received bytes. A process for handling receiving bytes
dowr\ R4 R&RRAE media server in accordance with an embodiment of the

[00HDIENtIPRCIS BRI 5l he Td BRI Q5658 FrRQdREddas: Kecaiving (120w esines
updating (134) the mask in the status file and updating (136) the data file. A

the gstavaiaRBYGY P(3ShidalermAgs Ay iPasRdnet BiBNEIRCHIS FRdsHyRigally more
effi@lB}ﬂ‘{“!RQQ%s'%#fb%\@}ﬁ?d’aHg@étt&mfﬂg%éi&eﬁﬁ&mﬁ@%o&%%ﬂaﬁ%@ktEr%es can

process waits to receive additional bytes. enthe WO _
lea®(0820863L3PETHUS2008/05020 enting fifee hiss Belledowiadetidte used to

ol DI i R A 3o USSR
sizd©ab8]Anfiles pdwserdn potond argeivetheenshddments iof the ameantiore s used

[00%%] A process for requesting data using the download manager in accordance
with an embodiment of the invention is shown in FIG. 5. The process 90 commences
when a request is received (91) to download a byte range from a media file stored on a
remote server. When a download manager similar to the download manager 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



convert high level requests from a playback engine into byte range requests
for the download manager and to pass byte ranges downloaded by the
dmg%@Wdﬁager to the playback engine. When a device cOMMEHEELIS0440
progressively playing a media file stored on a remote media server, the file
parser accesses the file and downloads information concerning the content of
the media file. Media files such as the media files described in U.S. Patent
Application Serial No. 11/016,184 and 11/198,142, incorporated by reference
above include menu information and/or information from multiple media
sequences (i.e. distinct media presEntations). The file ns menu.

bt
dow Rl aR LA T RS BB SSRGS LG (R SrT2RE e IR B HRE R B F Ry

doviREHEAERissalegtedityuthr user, the file parser obtains an index to the
selected media sequence and the index is used to identify the bg;te ranges

[009%Ihin B2 rACEO AR fifBABRR[USHNEEtHE ntRRfiasEey(ienReipl4ydy used to
impleAPHAREAGERS 13 8gGAraaNas with-aasrmbedimeri Ofitbe nveniantiodetermine

determining the media sequences contained within a remote media file and

the egeraesieg SutesttphivaRal erboReancE R iar erBiaifte A8aMAdNAVERMAIAING
bytd? f%HS’WQh'&fd%-ef?ré%‘d%&eQEe%a%ﬁoom"%QFianPéalﬁ‘éQQ ﬁ%@%s@%im@@%\éerhead,

information contained within the file and information concerning the number

the offdistinch uneltia st gudroces evithinfttie imedidififeinaletebodit@atsyiherages in a
- file parser is used jn_conjunction with a downla anager, the file.parser,
o g L T S L B e S s o e
rantecatesicfifoon the medigefile asing the danwatlgacbmanages. thheemenupasses all of

information and/or the information conceﬁrf;(igi}%thefl number of media

the SRERIIRELS CHFLEANSED o DERNT RS ARRSIMATGH CORCBRITRS At O thavtipte
confedignsequapeassd fermatanitiatcad aMdlr accommodate servers that limit the
2008/086313PCT/US2008/050440 be useful includes information concerning
nurghe tinktyteHE THedia ey GaR&e, MrdforiRat ONPRE HostiA RIueRRRINEhePnnections
has4¥BheE RlpiRAsAUgIR tacks ihiheumediacted pResoHCRIEERNARI R PPSsed
or more subtitle tracks in the media sequence and/or any additional _
upoinfotiatiopPiear eoeli® B@a_'é*é}ful&b@Bbﬁtiﬁﬁﬁé%eﬁécﬁon of a media
[005SAUCHFFR'(D& 1‘?1‘3%W[ﬁ%lqg?ﬂg&qﬁtt%%%rﬁ?%?g%ﬂgﬁ{i‘e@% the
meédia Is formatted in an AVI format or in a format similar to any of the file :
regf@shags elescribedinodeSs RétEmnAppsdicHiilzhs\BeribeNdbe12/01r6, 184 ahes been
11/198,142, information caongerning ea f the Media sequences can he
v el By IOt ke e R Tater 1 i O RS 6 b rocess
req@ite infesmatigresdnnertingthe atigdivseqadnt :hascnee O nitalreehtire file is
‘selection (154) can be made concerning the media seﬂ_uence tha,

conLFA W P ERIREAEA A1 o RARE EURGIE AHGEH CLAGBHEE o ekigBRe o

witlahberatiomatiendthen thesxediatile santairs protiiple sequengrsethein many
decision can be made based upon a user instruction that is obtained via a
empraimentertacaigtnbiiaie $XRIAG FriHY AR RIGHBRCEITHARR f&in the remote
[oo52§dia filsn By Jhe il deareasrJas il Passai sisen s iefrsmation ehiriRed FiG. 5,
concerning the media sequence to direct the download manager to download
varatiyne eandescoipesponditi§ e darier ADEEISEEHEFherb e HifeApwnigsding of
file parser ethe | t (158).data from the remote fi :
PR i e o I b Botat ot T Raer Tha ih
embodimenia whith theeattanis éxtealdicid Uepmadssaporathenfotmeat of tieanvediety of
tfile. Whentthe media f{ e is formtat %m a rrq.ecgig Log\%a}kteg%tou%iﬁ;éedﬁach%nlégtk
OPYee |fé053r§)erphns'5ns'zt?1e hdeRo conver's chiink Teterence 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 thg,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.
WO 2008/086313PCT/US2008/050440 [0060]The primary goal of the



WO 2008/086313PCT/US2008/050440 the requested chunks. The chunk
download process polls the download status of the requested chunks. Once
dwg%@éj?f,lg chunk is removed from the queue of requesteacaﬁﬂwgsé%@‘w
the downloaded chunk is delivered to the chunk playback process. [0062]
When a "trick play" instruction is received, the playback engine selects media
information appropriate to the "trick play" instruction. For example, a playback
engine that receives a fast-forward or rewind instruction can request only key
frames (i.e. complete frames) that are spaced throughout the media
uenge at a timing determined by the rate of the trick play function. |
OO hla A Rt a SR e 0 K e P el R e e
ranpeavideyanplayhaek bateedwiirg thickmlay tof déhkeydratags penastieondthie manner
. _.other embodiments, various gther algorithms are used o determine the
'”Str%f&?ge tr§¥e test*Bnce Iﬁ%’éﬁ%s Mafing 'fhé’?(ce%/r#é}% s rg'f [ygnber of

3
ve been

emideilieds thetplybackiengiosseguesisthetghunksising the:flile papserdandbyte
download manager. [0063]While the above description contains man

: Y.
rangR @b aiToBRINRSHEE Bifte Ve AtEH tRE S ENGIAN BT B Binstiletf¥antage of

fluskimitaliqng Qs the ReRPE; Of Hhe IRVRNtIOM bubrather A 80R%aMple AANRg until
embodiment thereof. Much of the discussion provided above assumes a

previrsily fileaHagiag Atidendereharngeate ﬂ@@:&@i@iﬁ%ipﬁi%ierﬁ%@%déﬂ%@@iéww
higﬁ%@@’é]é‘#iﬁ}‘ﬁ@llﬁ‘%ﬁp%ﬁqq'é Wm‘?m‘ébP‘@P&rﬁﬁ%ﬁﬂ%ﬂf‘s‘?t&dﬂﬁb&(ﬁ@'EgﬁH}e(@%ﬁ%ith

and/or other’index formats are included in media files and the playbac

the engint: aredvile at serearegce nfiyu e te oo fanhoeiate theepdetienkyr ikdesing the.
structure. In several embodiments, the t ation is ¢

connection ca remov?tilpq eﬂ‘:é/]associate YV(I:the\;]\lafﬁPrP IFOI” %Setp{\aet (I?‘\ I&urRleeq ¥8 resspond

accommodate multiple ormats ncluding file forma 0 not posses
to pedexesdbwhlidizeaibestinfoioratiothto rdederibertke cesientiobthe meedioiileload
Accordingly, the scope of the invention should be determined not by the
requfthvdiments illustrated, but by the appended claims and their equivalents.

[00X¥HATA S (et AIMBPFISshihgfs eathest oliprgiiessiwlyaplayinghoacikntyodiment of

playback device, a media sequence stored as a media file on a rem

the sBMpéH e medauen cdonighsiAg: EB%thﬂ?@%fb% Ht%HdESQE’éﬁM@%tfi?@é ritefish
req?r%eéft‘rﬁgg%ﬁ’i"sﬁggE?Jﬂ&%’iéﬁ%ﬁf:ffﬁ%ﬁemww B RO deRAEOMOWIhih the
media server. In many embodiments, other processes can be used to reduce latency
when “trick play” requests are received that eliminate the immediate need for portions
of a media file previously requested and create an immediate need for portions of a
remote media file that have not been previously requested.

[0057] When data is received by the download-manager, the status file and the data
file'are both updated to reflect the received bytes. A process for handling receiving
bytes from a remote media server in ac.cordance with an 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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identifying byte ranges of the media file corresponding to media required to
10play the media sequence from the starting location by the playback device;
re‘ﬁﬁé%&swg byte ranges required to play the media sequer}) from figs40
starting location by the playback device from the remote server;

maintaining a mask of the portions of the media file that have been
downloaded; 15buffering received bytes of information pending
commencement of playback; playing back the buffered bytes of information;
receiving a user instruction; identifying byte ranges of the media file

oL S SR A TR O o v
outpordorabaybytectege nespdied tosplety dhe rmediscis @recosdance wihites erseyed
byteinrs‘_jtgblgtsipn has already been downloaded using the mask;

[0058] A file parser in accordance with embodiments of the invention is used to
convert high level requests from a playback engine into byte range requests for the
download manager and to pass byte ranges downloaded by the download manager to
the playback engine. When a device commences progressively playing a media file
stored on a remote media server, the file parser accesses the file and downloads
information concerning the content of the media file. Media files such as the media
files described in U.S. Patent Application Serial No. 11/016,184 and 11/198,142,
incorporated by referencé above include menu information and/or information from
multiple media sequences [i.e. distinct media presentations). The file parser obtains
menu information and information concerning the media sequences. When a media
sequence is selected by the user, the file parser obtains an index to the selected media
sequence and the index is used to identify the byte ranges within the remote media file
to request as the media sequence is played.

[0059] A process in accordance with an embodiment of the invention for determining
the media sequences contained within a remote media file and extracting selected
media in accordance with an embodiment of the invention is shown in FIG. 8. The
process 150 includes obtaining (152} any menu information contained within the file and
information concerning the number of distinct media sequences within 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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flushing previous byte range requests; 25requesting only the portions of the
required byte ranges that have not already been downloaded from the media
s8WE *he media in accordance with the user instructifi GHY{&3/050440
playback device from the remote server. 2. The method of claim 1, further
comprising: 30storing downloaded bytes in a data file; and outputting the
downloaded media file when all bytes of the media file have been
downloaded. 3. The method of claim 2, wherein the data file is a sparse
data file. 5 4. The method of claim 1, wherein: the media file contains a

e e L
the mexdinisteimeatienthe number of alternate audio tracks in the media sequence, the
presence of one or more subtitle tracks in the media sequence and/or any additional
information that could be useful to a user in the selection of a media sequence or to a
decoder in the decoding of the media sequence. When the medié is formatted in an AVI
format or in a format similar to any of the file formats described in U.S. Patent
Applications Serial Nos. 11/016,184 and 11/198,142, information concerning each of the
media sequences can be downloaded by downloading the RIFF header for each media
sequence. Once information concerning the media sequences has been obtained, a
selection (154) can be made concerning the media sequence that is to be played. When
the media file contains a single media sequence, the decision can be automatic. When
the media file contains multiple sequences, the decision can be made based upon a
user instruction that is obtained via a menu interface generated using menu information
obtained from the remote media file by the file parser. The file parser uses the
information obtained concerning the media sequence to direct the download manager
to download a byte range corresponding to an index {156) for the media sequence. The
file parser can use the index to extract (158) data from the remote file. The player
engine determines the data that is extracted by the file parser. The manner in which
the data is extracted depends upon the format of the media file. When the media file is
formatted in a media format that utilizes chunks, the file parser uses the index to
convert a chunk reference into specific byte ranges that cén 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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receiving a user instruction indicative of the selection of the media sequence;

and 0 receiving a user instruction indicative of a starting location within the
madia gg&ﬁfé]r?ce. 15 5. The method of claim 1, wherein: PGH&TAEEE 440

sequence includes a plurality of interchangeable audio tracks; identifying a
starting location within the media sequence further comprises selecting an
audio track; and 20identifying byte ranges 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

[004@1re rfr? Selrer%taerd' oal%T :[I'he rlneEhc(): Orfw (ﬁlr?tlem 'evr\’nlherreip:szs?te § rrﬂaedI%a a remote
uencé AU pIuranpro?Ynfaercﬁaﬂgeame SUBtitHe $rac s?'p ying

file jdendifying s stasiifglogaiiensvithindtia media sesueage fudtheptompeisis in the
selecting a subtitle track; and identifying byte ranges of the media fjle
Ma B EpBRHY (3%mBGid TaGuirdE T8 AP SHE kil aaﬁgar&{b iRefuhEe Plavback

engPharting lecatien fsthelsomprsemsaleetiagvte Jdmagrphatgloreatingagene
mectil?ae ﬁﬂebtilrtwlqtgrea(r:rl\(gntpgg Vrveeqrt?ers]?e;[ds?)l)?(ith%d'user. A process in accordance with an
embodiment of the invention that is used to obtain media from a file that is formatted to
represent the media as chunks of information is shown in FIG."9. The process 190
includes obtaining (192) an index from the remote media file. In embodiments where
the playback engine requests information via a file parser, the playback engine can
provide an instruction to the file parser to obtain the index and the file parser can
extract the necessary information using the download manager. The playback engine
then selects [194) chunks based upon instructions, including “trick play” instructions,
received from the user and provides instructions to the file parser to download (196) the
selected chunks. In a number of embodiments, the playback engine selects chunks
based upon an earliest deadline first selection strategy. Chunks from unused audio
tracks and unused subtitle tracks multiplexed within the media sequence can be
ignored. In many embodiments, media chunks are requested prior to the downloading
of the entire index. Media is typically played form the start of a media sequence,v
therefore, chunks from the start of the media sequence can be downloaded as the index
is downloaded. When the playback engine receives the chunks from 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 [ength 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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7. The method of claim 1, wherein: the sequence includes key frames; and
identif%/fi‘n byte ranges of the media file corresponding to media required to
SBngz ggﬁ?g{fia in accordance with the user instruction further’¢d 6??§@§9440
identifying a sequence of key frames in response to a predetermined user
instruction; and identifying byte ranges of the media file corresponding to
the identified key frames. 10 8. A system for progressive playback of a media
file, comprising: a media server; a client; and a network; 15wherein the client
and the media server are configured to communicate via

the requested chunks. The chunk download process polls the download status of the
requested chunks. Once downloaded, a chunk is removed from the queue of requested
chunks and the downloaded chunk is delivered to the chunk playback process.

[0062] When a “trick play” instruction is received, the playback engine selects media
information appropriate to the “trick play” instruction. ‘For example, a playback engine
that receives a fast-forward or rewind instruction can request only key frames [i.e.
complete frames] that are spaced throughout the media sequence at a timing
determined by the rate of the trick play function. In many embodiments, the spacing in
time is 0.1 x the trick frame rate to provide a playback rate during trick play of 10 key
frames per second. Iﬁ other embodiments, various other algorithms are used to
determine the media to request. Once the chunks containing the key frames have been
identified, the playback engine requests the chunks using the file parser and download
manager.

[0063] While the above description contains many specific embodiments of the
invention, these should not be construed as limitations on the scope of the invention,
but rather as an example of one embodiment thereof. Much of the discussion provided
above assumes a media file having an index identifying the location of different pieces of
media information within the media file. In many embodiments, hierarchical indexes
and/or other index formats are included in media files and the playback engine and file
parser are configured to accommodate the particular index structure. In several
embodiments, the client application is configured to accommodate multiple file formats
inclu'ding file formats that 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 nof by the embodiments illustrated, but by the appended claims and their

equivalents.

19



the network; wherein the client is configured to send requests using byte
ranges identified by the client for at least one portion of the media file to the
media server; wherein the server is configured to provide requested portions
of the media 20file to the client; wherein the client is configured to
receive user instructions concerning the playback of the media file and to
request portions of the media file using identified byte ranges corresponding
to the ypeeived MesFdnstructions that have not been downloaded and that are
required to comply with the playback instructions from the 25media server;
and wherein the client is configured to store a file map and a data file;

whergin the file.map samains A BRsk Rdicating fae aprtians.0ithe mesia file

that have been downloaded; and wherein the data file contains the
dowmgg_wepﬁmgﬁgscﬁ RS Bigiarfifg egte server, the method comprising:

5 obtaining information concerning the content of the media file from the
remote server;
identifying a starting location within the media sequence by a playback
device;
identifying byte ranges of the media file corresponding to media required to
10 play the media sequence from the starting location by the playback device;
requesting the byte ranges required to play the media sequence from the
starting location by the playback device from the remote server;
maintaining a mask of the portions of the media file that have been
downloaded;
15 buffering received bytes of information pending commencement of playback;
playing back the buffered bytes of information;
receiving a user instruction;
identifying byte ranges of the media file corresponding to media required to
play the media sequence in accordance with the user instruction by the playback
20  device;
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;
flushing previous byte range requests;
25 requesting only the portions of the required byte ranges that have not
already been downloaded from the media server to play the media in accordance

with the user instruction on the playback device from the remote server.

2. The method of claim 1, further comprising:

30 storing downloaded bytes in a data file; and
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9. The system of claim 8, wherein proximate portions of the media file are
grouped and the groups are requested on an earliest deadline first basis. 10.
The system of claim 8, wherein the client is configured to maintain a queue of
5requested portions of the media file. 11. The system of claim 10, wherein:
the client and the server are configured to communicate via at least one
connection; and 10the client is configured to flush the queue of requested
portions of the MedigHie 2 RHRRY AlGIFI CRRLT NG, S NRAHRSHIT file have
response to the receipt of a predetermined user instruction. 12. The system
of claf¢rB dpMelesfethe data file is a sparse file. 15 13. The system of claim
8, wherein: the media file includes a media sequence and an index;

10

15

20

25

30

3. The method of claim 2, wherein the data file is a sparse data file.

4, The method of claim 1, wherein:
the media file contains a plurality of media sequences and menu information;
and
identifying a starting location within the media sequence further comprises:
displaying menu information;
receiving a user instruction indicative of the selection of the media
sequence; and
receiving a user instruction indicative of a starting location within the

media sequence.

5. 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

identifying byte ranges 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.

6. The method of claim 1, wherein:

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 comprises selecting byte

ranges that do not include the subtitle tracks that were not selected.
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the client comprises: a playback engine configured to obtain the
index and determine the 20portions of the media sequence required to
comply with user playback instructions; a file parser configured to use
the index to map the portions of the media sequence to portions of the media
file; and a download manager configured to communicate with
the media 25server to download portions of the media file. 14. A media
player, comprising: a user interface configured to receive user instructions;

a storage device configured to store at least one media file received from a

30remote séhgereshaeRisiiadnndeion:

the sequence includes key frames; and
identifying byte ranges of the media file corresponding to media required to
5  play the media in accordance with the user instruction further comprises:
identifying a sequence of key frames in response to a predetermined
user instruction; and
identifying byte ranges of the media file corresponding to the

identified key frames.

10
8. A system for progressive playback of a media file, comprising:
a media server;
a client; and
a network;
15 wherein the client and the media server are configured to communicate via

the network;
wherein the client is configured to send requests using byte ranges identified
by the client for at least one portion of the media file to the media server;
wherein the server is configured to provide requested portions of the media
20 file to the client;
wherein the client is configured to receive user instructions concerning the
playback of the media file and to request portions of the media file using identified
byte ranges corresponding to the received user instructions that have not been
downloaded and that are required to comply with the playback instructions from the
25 media server; and
wherein the client is configured to store a file map and a data file;
wherein the file map contains a mask indicating the portions of the media file
that have been downloaded; and
wherein the data file contains the downloaded portions of the media file.

30

22



a download manager configured to asynchronously request at least one byte
range of a remotely stored media file from a remote server via the network
connection; 5a 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 a file parser configured to
translate requests for portions of a remotely stored media file to byte
ranges and-{auavidedhe e ANGE 1RdhmaRuBIoaAs MRNAARS freinplude
in a request to a remote server; and wherein the download manager is
confi§lRerrtapEHR S0t R a5 fIRAEBTIEM RMaNL ARigstotasr tleslibTt dasiedia file
that have been downloaded; and wherein the download manager is
configured to create a data file in which to store blocks of a downloaded
medid%ile. THePBstTMOhtiadMperesT Biartierliswerdieirrthe aminiibag aueue of
nganaggr ds:canbigitrddanpairtaiya queue of requested byte ranges. 16.
The media player of claim 15, wherein the download manager is configured
20to flush the queue.

11. The system of claim 10, wherein:
the client and the server are configured to communicate via at least one
connection; and
10 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.

12. The system of claim 8, wherein the data file is a sparse file.

15
13. The system of claim 8, wherein:
the media file includes a media sequence and an index;
the client comprises:
a playback engine configured to obtain the index and determine the
20 portions of the media sequence required to comply with user playback
instructions;
a file parser configured to use the index to map the portions of the
media sequence to portions of the media file; and
a download manager configured to communicate with the media
25 server to download portions of the media file.

14. A media player, comprising:
a user interface configured to receive user instructions;
a storage device configured to store at least one media file received from a

30 remote server;
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17. The media player of claim 14, wherein the playback engine is configured
to generate a menu using menu information obtained from a remote media
file. 2518.The media player of claim 17, 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. 19.The media player of claim 17, wherein the
playback engine is configured to receive a selection of one of a plurality of
audio tracks, ﬂgt@,mgéygn§g%nce in a remote media file via the menu.
520.The media player of claim 17, wherein the playback engine is configured
to receive adstqueiient dTanaaghRefigaesdfor RymERD ediescesiehleeshorne byte

medi%ﬂ&%%%@%tored media file from a remote server via the network

connection;

5 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

a file parser configured to translate requests for portions of a remotely
stored media file to byte ranges and to provide the byte ranges to the download
10 manager toinclude in a request to a remote server; and
wherein the download manager is configured to create a status file
containing a map of blocks of a media file that have been downloaded; and
wherein the download manager is configured to create a data file in which to
store blocks of a downloaded media file.
15
15. The media player of claim 14, wherein the download manager is configured

to maintain a queue of requested byte ranges.

16. The media player of claim 15, wherein the download manager is configured

20  to flush the queue.

17. The media player of claim 14, wherein the playback engine is configured to

generate a menu using menu information obtained from a remote media file.
25 18. The media player of claim 17, 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.
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19. The media player of claim 17, wherein the playback engine is configured to
receive a selection of one of a plurality of audio tracks for a media sequenceina

remote media file via the menu.
20. The media player of claim 17, wherein the playback engine is configured to

receive a selection of a subtitle track for a media sequence in a remote media file via

the menu.
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