REAL- TI ME OR NEAR REAL- TI ME STREAM NG RELATED APPLI CATI ONS [ 0001] This
application clains the benefit of the filing dates of the followng U S.
provi si orab 2appi78sat i ons: (1) Application No. 61/142,1 PoTfusb@d/oes2Decenber
31, 2008 (Docket No. P7437Z); (2) Application No. 61/160,693 filed on March
16, 2009 (Docket No. P7437z2); (3) Application No. 61/161,036 filed on
March 17, 2009 (Docket No. P7437Z3); (4) Application No. 61/167,524 filed
on April 7, 2009 (Docket No. P7437z4); (5) Application No. 61/240,648 filed
on Septenber 8, 2009 (Docket No. P7437Z5); and (6) Application No.

61/ 288,828 filed on Decenber 21, 2009 (Docket No. P7437Z6). Al of these
U.S. provisional applications are incorporated herein by reference to the
extent that they are coRBAB{IEME QR NEARRBAHTEMESIREAMINGD02] The present
U.S. Patent application is related to the followi ng U S. Patent
applications, each of which is incorporated herein by reference: (1)

Appl i cation No ELATETOABRIACADOONKSt No. P7437US1), filed June 5, 2009,

L N A R R TETL R ROEFRY 0t
STREAMS FOR REALS. privhsidnal dfipAcatiBisAL - T VE STREAM NG " (3) Appli Cat i on No.
16{3?)2\'?%;5 ER(EAI?I?C'II('I (k/tkb@g P74%\7(h§§)1 42I'I il\dl':“?1 T\ﬂeNEf fo qozqoé)s(g@?“ﬂp p? i cati on No.
12/ 479, 735 (Dod%éy7o. P7437US4), filed June 5, 2009,
(2) Application No. 61/160,693 filed on March 16, 2009 (Docket No.
P7437272);
(3) Application No. 61/161,036 filed on March 17, 2009 (Docket No.
P7437Z3);
(4) Application No. 61/167,524 filed on April 7, 2009 (Docket No.
P743774);
(5) Application No. 61/240,648 filed on September 8, 2009 (Docket No.
P7437Z5); and
(6) Application No. 61/288,828 filed on December 21, 2009 (Docket No.
P7437Z6). All of these U.S. provisional applications are incorporated herein by
reference to the extent that they are consistent with this disclosure.
[0002] The present U.S. Patent application is related to the following U.S. Patent
applications, each of which is incorporated herein by reference:
(1) Application No. 12/479,690 (Docket No. P7437US1), filed June 5, 2009,
entitled “REAL-TIME OR NEAR REAL-TIME STREAMING;”
(2) Application No. 12/479,698 (Docket No. P7437US2), filed June 5, 2009,
entitled “VARIANT STREAMS FOR REAL-TIME OR NEAR REAL-TIME
STREAMING;”
(3) Application No. 12/479,732 (Docket No. P7437US3), filed June 5, 2009,
entitled “UPDATABLE REAL-TIME OR NEAR REAL-TIME STREAMING;” and
(4) Application No. 12/479,735 (Docket No. P7437US4), filed June 5, 2009,

entitled “PLAYLISTS FOR REAL-TIME OR NEAR REAL-TIME STREAMING.”



entitled "PLAYLI STS FOR REAL- TI ME OR NEAR REAL- TI ME STREAM NG. " TECHNI CAL
FI ELD [ 0003] Enbodi nents of the invention relate to data transm ssion
t echni quewo 2Mavogspsarti cul arly, enbodi nents of the i nvenPrcomsc@as®s24 o
techni ques that allow stream ng of data using non-stream ng protocols such
as, for exanple, HyperText Transfer Protocol (HTTP). BACKGROUND [ 0004]
Streami ng of content generally refers to nmultinedia content that is
constantly transmtted froma server device and received by a client
device. The content is usually presented to an end-user while it is being
delivered by the stream ng server. The nane refers to the delivery nethod
of the mediumrather than to the nediumitself. [0005] Current stream ng
servi ces gener dBGHNIEALHELRpeci al i zed servers to distribute "live" content
to end users. IpooBN¥Embadifents 68hSindERIoR VIR0 dataltiafshidfiod €&Hidugs 9r eat cost,
and requires specialized skills to set up and run. This results in a |less
than desi r abl e Mo paiHigulasty. embrdimentaefabq inrAngon statsio techninyRy thaSeimmRY OF THE
DESCRI PTI ON [ 0QR&)mihgloffat Ri%R 6h-5AMinghrSiBlNSuciHRY fdr 8xatipd, s at | east a
portion of content to be streanmed. The content is typically a tinme based
stream of i magd¥rerTestldnsfer BrafpcokBiId&s or nusic) or both; an exanple of a
time based streamis a novie in which the order and presentation of imges
i s based on timBACKGRIOOBIMCe it can be considered a tine based stream The
server include nent er, agent to g,ec npose, t he. content to be streaned
‘nto segnent s NGHESTRATRRE R PREM e L IRET Lo RELBFAIAEGEY B et wor k. pr of ocol
and an i ndexer cagedntly transgaoafainea eieer dévideine raobiagd bysd cliehd desicé.Mhlie can
facilitate a client .in esent i t he segnent ed user, dat a. client device
1 coupt ed i ¢ KorRE iBpBLITREURLR B aRaSROPRE: | BdF eI AG: o t he
segnment s and plsaydmisg Sena@ndThe RS NRES td the deliveity miars! ofthe e atler t hem) via a
network. The cljent device .haﬁ an assenbl er agent to receive the one or

than to the medium itselt.

[0005] Current streaming services generally require specialized servers to

distribute “live” content to end users. In any large scale deployment, this can lead

to great cost, and requires specialized skills to set up and run. This results in a

less than desirable library of content available for streaming.

SUMMARY OF THE DESCRIPTION

[0006] In one embodiment, a server device stores at least a portion of content to
be streamed. The content is typically a time based stream of images or audio
(e.g. sounds or music) or both; an example of a time based stream is a movie in
which the order and presentation of images is based on time, and hence it can be
considered a time based stream. The server includes a segmenter agent to
decompose the content to be streamed into segments to be transmitted via
packets according to a network protocol and an indexer agent to generate one or
more playlist files that can facilitate a client in presenting the segmented user
data. A client device is coupled with the server device (or another server which
_stores the segments and playlists and transmits them but does not generate them)
_via a network. The client device has an assembler agent to receive the one or
more playlist files and facilitate retrieval of the segmented media files into the

content according to the one or more playlist files. The client device can also



nore playlist files and facilitate retrieval of the segnented nedia files
into the content according to the one or nore playlist files. The client
devi ce cawmoabraitsase an out put generator agent to out put PClarscamtedsk4 vi a one
or nore output conponents of the client device. [0007] In one enbodi nent,
the server device acquires data to be transmtted to the client device. The
server device divides the data to be transmtted into nultiple nedia files
with a segnmenter agent. The server device also stores the multiple segnents
as individual nedia files in a menory. The server device further generates
one or nore playlist files having references to the multiple nedia files.
In response to requests for the data fromthe client device, the server

devi ce (or anotREranOEIPYEEENEIAIAT agENt oroapYHEhe SOnfaRbVia RBE Prmerp PP ayl i st fil es

and at |east acgMpsRhisOf thk Benfidvidep! € media files over a network to the
client device. The nultiple nedia files can be transmtted using a

non- st ream ng {0097k eqne spgpdiment. the seres devicsercayres defa ishedransmitied e ¢l i ent

device; this pridemldeBy 1R selvOr deC%aBR®Rs thElidl o deQRAGhinkdinge enbodi ment,
the client device can receive and store the one or nore playlist files. The

client then camWiplumediafilse withgseamedtsr agsal o heiseraer deien?lpg Stevgs tha t he

playlist file(sduldgdsedmant addibiagallmedleatlesTRdnRndoly. ehe sdb& delicent device (or
anot her client device) can then generate an audi o and/or vi deo out put

representing t AEthSE geosided PReYiRamPlayljsHblsohaving refsenestivote mvHtPle an updat ed

playlist can benedhaiass GatesyonSLR@ERERE P Ihe aE Bloihe ARt dNRE, the&letiegved by a
client. The updated pl a)élﬁl st can _include ancillary material (e.
e/

) : 2l g.
adverti sement s 9PHCHOER BFT\EE dvige) fransmifs the ope prprg PR Eiles andipti er nat i ve

versions, etc. )eaSthiQbset 6 tRERuKipRMddR f1ECovRY DRERETK kdtht BigenPddvitieNahe Pl ayl i st
or can include additional_ portions of the program (e. t he second hal f of

, . . g.
a program whi cfYPlgmednfles mp bejtraatmified ysinggdionisireamyng fianstee Pgtacy) iRal
playlist). In efgorstR) REREE &bindRe clRnERN L thi€ pRotdesEmaY Bedldr kXgnpi&t hod,
descri bed herein, to update the playlist which is then retrieved by the
client as an u fed pl ayli st.

[0008] In one embodiment, the client device can receive and store the one or
more playlist files. The client then can request the segmented media files
identified in the playlist file(s) and download the linked media files. The client
device (or another client device) can then generate an audio and/or video output
representing the stream of content.

[0009] In one embodiment, an updated playlist can be dynamically generated by
a server and then retrieved by a client. The updated playlist can include an(;illary
material (e.g. advertisements in a sidebar user interface, related content,
alternative versions, etc.) shown in addition to the program in the original
playlist or can include additional portions of the program (e.g. the second half of
a program which is beyond the first half identified in the original playlist). In
one implementation, a server can use a rolling method, described herein, to
update the playlist which is then retrieved by the client as an updated playlist.
[0010] In one embodiment, a playlist can specify a plurality of alternative
streams representing the same content; these alternative streams may be the same
program transmitted at different visual resolutions (and hence transmitted at
different bit rates) or with other different attributes. A server can generate

multiple playlists, each for one of the alternative streams and can generate a



[ 0010] In one enbodinent, a playlist can specify a plurality of alternative
streans representing the sane content; these alternative streans may be the
same progwermiwesmsmi tted at di fferent visual resol uti ongctasdooeonmes
transmtted at different bit rates) or with other different attributes. A
server can generate multiple playlists, each for one of the alternative
streans and can generate avariant playlist which refers to or otherw se
specifies the alternative streans. The server (or another server) can then
transmt the variant playlist to a client device, and the client device can
deci de, based on current network conditions (e.g. the current throughput
rate on a network used to transfer the nedia files), which playlist to

sel ect from t heayant phawlist hichirefems to efptheryise serifipn theidliemasvedsamdwnl oad t he

sel ected playl Iﬁkséraaqomaméﬁsrenxégw @.a,dtridaﬁmrfﬁed&aaaﬁtIpia@ﬁstscp@aiem ed by that
selected playlist). [001 1{ In one enbodi nent, a client device can swtch

froma first pldé\]'F‘? apd thg cliens deyage; camdecisleaBassdsan quigeny neOBNEPNAAY i st i n t hat

variant playli st gwhi é&rehﬁﬁﬁ;ugmgram e b % CARIeLIE meEﬁrﬁlé%?(a”p' e, a
client device can be recei w%? , rogram using the first playlist, and a
R

first bit rate “id Riaisdesds %Y%@W‘%%S dheeshieRt dsyics 688 t hr oughput

rate of the netdyRnivad thekelbdied AV IkEERI MRMG ABWRAIBAD RE meli8 fikAFecRle@Byam at a
hi gher, second bit rate, that content being specified by the second

playlist. In t Hha slected PlaWigh-c| i ent devi ce can request the second pl aylist,

receive the seqosd] M éhéleibbdiaiest, bemsnndervﬁtercareéww flohen fivecP1alikdih @s speci fi ed
in the second playlist while contlnumgla present the content specified by
fvagig

the first playl%agnt piexlist {3 pendplapfistdn 'EfrP@yl‘ &hilegresivingeed and t he

resul ting decorpusefimedoneon! eatexhmploUd diehtdelios cdade hecBivglaippégramand t he
client device can perform an automatic operation to determ ne when and how

to switch or trusi8iheifis Plalifhednd adiigt bitigse grehcap detsrmtive thiodekont ent . For

exanple, a cli eﬁaasﬂaﬂérﬁﬁofemhtbsg@aiatmlmermmdak gt i0éantrbRivadeiitenteont ent i n
the two versions of the content to find a match |n8 oint in the two

versions and t HRTSARERE®WaD & Hghir SF90RY O B that SPPight BeingsperdfiqdiByihs n t he new
content from t hecone gkt Pinakis c&sk, the client device can request the second playlist,

receive the second playlist and begin retrieving the media files specified in the
second playlist while continuing to present the content specified by the first
playlist. The client device can store the media files and the resulting
decompressed content in buffers for both playlists, and the client device can
perform an automatic operation to determine when and how to switch or
transition between the two versions of the content. For example, a client device
can use pattern matching of the audio content in the two versions of the content
to find a matching point in the two versions and then cause a switch after
identifying a transition in the new content from the second playlist.

[0012] In one embodiment, a method includes providing multiple redundant
locations that provide media content to client devices using alternative streams.
To implement failover protection, a first server device or first content
distribution service creates a stream, or multiple alternate bandwidth streams and
generates playlist file(s). A second server device or second content distribution
service creates a parallel stream, or set of streams. A client attempts to download
the playlist file(s) from a first uniform resource locator (URL) using a first

stream associated with the first server device or the first content distribution



[0012] In one enbodi nent, a method includes providing nmultiple redundant
| ocations that provide nedia content to client devices using alternative
streans. wo 2ompl7exsent fail over protection, a first servecTamsueoomeawes fir st
content distribution service creates a stream or nultiple alternate
bandw dth streans and generates playlist file(s). A second server device or
second content distribution service creates a parallel stream or set of
streans. A client attenpts to download the playlist file(s) froma first
uniformresource |locator (URL) using a first stream associated with the
first server device or the first content distributionservice. If a client
is unable to downl oad the playlist fi fromthe first URL, the client
attenpts to swistRlset df agliealis évq’?&ttedgwwleﬁ%#%‘glgxit,sr fleayframithe fpid{Rler URL.

[0013] In one Qﬁ@@féhtm&eﬁ]pts@o FRECh @larl dieinbid 88 el QVdcsthdddyith dndbeSRLS or a
pl aylist and speC| In the request that the playlist can be conpressed,

and recei vi ng, ﬂ£§§Gﬁg@OWBW?%%”?@ﬂ%é@?d“ﬂﬁ@“ﬁP%ﬁﬁﬂgF‘ﬁﬁaah&%ﬁpressed
formif a serveaaa s&elfﬁﬁ@wtﬂeeream tRAr 3pe! c{i%ﬁnsﬂd&n b REERd e gt eeet vakgN
e

(otherw se, the playlist can provi the server in unconpressed
format). The plB{aspage ©4be fﬁ@leéto%lp@%séd’ a(%ﬂ“%“?"éiff%‘?“f €4 s¢ryer£an encoded) usi ng

a conpressi on tpe&de thdiflaist mme,r@tnpseu@a%&re(dmbfyov@nh%lasmtaﬁh gdT TP st andard
conpressi on technigue such as deflate or The sendi ng and rece|V|ng of

the playlist i Preyidedhytheservgr ip GPFRRPrESsHY %‘i"{j’f‘?r fThEBWII‘%‘/CZ’r“éHlfe@P‘ECFF@ si ze of

the data bei ng (hisaRfeed ted eﬂéﬂaed)%ﬁg‘d@&npﬁﬁﬂﬂ%oﬂhbye refnd Epperkedly | 1 st gr ows
over time (e.g. the playlist is for | ong basebal | gane

embodi nent, th@yagémaw&ﬁ§ﬁﬁ%@@w8ﬁowaﬁﬂﬁm F&?WP%FmEéﬁmﬁ@kﬁbﬁFBnal for both

the client (tha‘hsyéfdﬁ@ah@ﬁﬂd@ﬂngﬂgthébﬂylmﬁxyddo%{p}eséﬂadoﬁ]ﬁecaﬁ)er ver (the system
responding to the re uest b{ sendi ng .t he Eéa.llst The use of a
conpr essi on t ecteRifgarlygeducs FePﬁ@Fdwébﬁ rangpitie and fpeeivedy andard al | ows

any conpliant wekecRRY Whén the plaglistBlo®s beer SitheRé.Y. the SIAYRI i€ $sr@dongl ayl ist and any
conpliant client wll also e able to geco ress and use the p Sglist.

BRI EF DESCRI PTIbeigbesapmg: [5roraeRbestimeri1ths uspiph comrression &er 3 Raxp R bY o od by
way of exanpl e opAéfl fo8bothyheWliynt@the system requesting the playlist) and the server (the

system responding to the request by sending the playlist). The use of a
compression technique or format that is part of the HTTP standard allows any
compliant web server to be able to supply a compressed playlist and any

compliant client will also be able to decompress and use the playlist.

BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The invention is illustrated by way of example, and not by way of
limitation, in the figures of the accompanying drawings in which like reference
numerals refer to similar elements.

[0015] Figure 1 is a block diagram of one embodiment of a server and clients
that can send and receive real-time, or near real-time, content.

[0016] Figure 2A is a flow diagram of one embodiment of a technique for one
or more server devices to support media content using non-streaming protocols.
[0017] Figure 2B is a flow diagram of one embodiment of a technique for one or
more server devices to provide dynamically updated playlists to one or more

client devices.



limtation, in the figures of the acconpanying drawi ngs in which |ike
reference nunerals refer to simlar elenents. [0015] Figure 1 is a block

di agr am ovoanm/@sdsodi ment of a server and clients that eam/Usesnd/oedsds recei ve
real -time, or near real-time, content. [0016] Figure 2A is a flow di agram
of one enbodi nent of a technique for one or nore server devices to support
medi a content using non-stream ng protocols. [0017] Figure 2B is a flow

di agram of one enbodi nent of a technique for one or nore server devices to
provi de dynam cal ly updated playlists to one or nore client devices.[0018]
Figure 2Cis a flow diagram of one enbodi nent of a technique for one or
nore server devices to provide nmedia content to client devices using

nul tiple bit rdPS] Fiayge 3 ism iy diagamio§ ong ambedimentefadephBiugios orrbodi ment  of

a techni que fororofd deRRt dAR¥E ©SréRdeSHERIMOEInteit (b AL BOViQE uﬁﬁ’é‘ﬁﬁmﬁ)leug ng
non-stream ng protocols. [0020] Figure 3B is a flow diagram of one

enbodi nent of Jitra€hni que for a client device to support stream ng of

content using npétol Pigard3A israaﬁ&,.sdia%r%%lbnel%n%aﬁ,eﬂtmtébhpilqggisrsli agram of one
enbodi mrent of a server stream agen @JOOZZ] Figure 5 is a block diagram of

one enbodi ment HENtHEYifs (8 §YPPOF SEEAN B FeNeR P8 PO EFAMEEPTPtPIolist r at es on
enbodi ment, of [8020h Fipukr&IB fsial RowNihdra Bl bieRinfboliR@ft of LAQBMudfoghire 7 is a
fl ow di agram of one enbodi nent of .a pl ayback techni que for assenbl ed

streans as desCHFBEEVIEFIP SPRPOT SRS ofj cgifeRs using ullipl RiRtedi agr am of one

enbodi ment of J00A) FRuFONisG bIockldRFTan] HQAEEmbddiHER oPAserver SrdalidBhiar t showi ng
an exanple of how.a client device can switch between alternative content in

a variant pl aylP&2] Fieggeyis aflogkdiagtam ¢fong embediment of 3 gighstieam S8 ng how a
client device qeop3$Piguédls DREVERNCRIBbAREnd &F A pMYLRY fAY With ibliipldd@8] Fi gure 9C
is a further fI8 hart show ng an exanple of how a client device can swtch
bet ween cont entl (\géﬂ ﬁ@“é‘hlﬂsﬁ floxt dizgam henersmpgdiment of a playback technique

for assembled streams as described herein.

[0025] Figure 8 is a block diagram of one embodiment of an electronic system.
[0026] Figure 9A is a flowchart showing an example of how a client device can
switch between alternative content in a variant playlist.

[0027] Figure 9B is a further flowchart showing how a client dévice can switch
between content in two playlists.

[0028] Figure 9C is a further flowchart showing an example of how a client
device can switch between content using audio pattern matching.

[0029] Figure 9D shows diagrammatically how the method of Figure 9C is
implemented with audio pattern matching.

[0030] Figure 10 is a flow diagram of one embodiment of a technique for
providing multiple redundant locations that provide media content to client
devices using alternative streams.

[0031] Figure 11 illustrates a network in which a client 1102 communicates bi-

directionally with one or more URLs in accordance with one embodiment.

DETAILED DESCRIPTION

[0032] In the following description, numerous specific details are set forth.
However, embodiments of the invention may be practiced without these specific

details. In other instances, well-known circuits, structures and techniques have



[ 0029] Figure 9D shows diagrammatically how the method of Figure 9Cis

i npl emented with audio pattern matching. [0030] Figure 10 is a flow di agram
of one emvodbmers2sef a techni que for providing nmultipl epcedisea@ntoskocat i ons
that provide nedia content to client devices using alternative streans.
[0031] Figure 11 illustrates a network in which a client 1102 conmmuni cates
bidirectionally with one or nore URLs in accordance with one enbodi nent.
DETAI LED DESCRI PTI ON [0032] In the follow ng description, numerous specific
details are set forth. However, enbodinents of the invention may be
practiced wi thout these specific details. In other instances, well-known
circuits, structures and techni ques havenot been shown in detall i n order
not to obscur e nehesen shasindd deiail Wprdsr netHp 8bsgwe Ee WFTHANdineY3¥E The present
description ingkydpgonraterial protected by copyrights, such as
illustrations of graphical user interface inmges. The owners of the
copyrights, i ndW}gi hbe pRwnLdessTpHeRingludesaatgsiabRiaReted BY eRPYNIENS. SHOrA8by reser ve
their rights, 1ﬂfskrh&§3n§'gf§r9ﬁl¥d'al 843t intelrflcd iRABR, AL BWhe &thJ&%@yﬁQ@é{“ ght owner

has no objection to the Tacsim|le reproduction by anyone of the patent
document or t hdnqhingrihe dfsigeseay theepresgd inventgaphessty rFSf‘?“’teH'é@ Pighnt  and

Trademark O fi Qﬁcllfdlrlgecoﬁﬁn%'heQ@fhgs%memﬂals@t'ﬂﬂ@E SiShtoRHEI 146 fio BbjbctioRRY 1 ght S
what soever. nc. 2009 003 n one enbodi nment, techniques

i
and conponent s t %/f‘efé‘bsl'm‘ﬂf‘efdp'ﬁé?cé‘% by ayonsef| RERMGHEAITHRFRPE the@2@RY i ver streani ng

experience usi RgcRARe Sk [QPFEaRGn BlePaRACING TtReMark dfiddile 3Nkcsd) Bht
technol ogies (e.g., Mdtion Picture pert G oup.(MPEG _streans). For

exanpl e, “near P@%&FW‘F? ‘i"réﬁ“éetsPE&?ﬁyﬁéh‘éX’Bﬂ??eé?fcé:"e)éﬁﬁ(“bép o #Y: using HTTP to

broadcast a "l iye34) We%%o&heﬁ%éﬂﬁ@ﬁs 8MeBinporlehid eV heteinla caner a f eed,
etc. In one enbodl ment protocol can segnent incom nqu media data into

nul ti pl e medi a®q ‘ldééneﬁi‘?d"sgtsé? gelivpigyisaning FERSTIENSe HEiBg RO {UCRBINGy 4 server. The
protocol can alps@oddw (k.d., ATTPRd ottter fechldgita e, . NMAbUSHESiclri Hx@értn

Group (MPEG) streams). For example, near real-time streaming experience can .

be provided using HTTP to broadcast a “live” musical or sporting event, live
news, a Web camera feed, etc. In one embodiment, a protocol can segment
incoming media data into multiple media files and store those segmented media
files on a server. The protocol can also build a playlist file that includes Uniform
Resource Identifiers (URIs) that direct the client to the segmented media files
stored on a server. When the segmented media files are played back in
accordance with the playlist file(s), the client can provide the user with a near
real-time broadcast of a “live” event. Pre-recorded content can be provided in a
similar manner. .

[0035] In one embodiment, the server can dynamically introduce supplementary
or alternative media content (e.g., advertisements, statistics related to a sporting
event, additional media content to the main presentation) into the broadcast
event. For example, during client playback of a media event, the server can add
additional URIs to the playlist file, the URIs may identify a location from which
a client can download a supplementary media file. The client can be instructed
to periodically retrieve from the server one or more updated playlist file(s) in
order to access any supplementary or additional (or both) media content the

server has introduced.



Resource Identifiers (URIs) that direct the client to the segnented nedi a
files stored on a server. Wien the segnented nedia files are played back in
accor dancwowntion7sise pl aylist file(s), the client can precrdasakecsser W th
a near real-time broadcast of a "live" event. Pre-recorded content can be
provided in a simlar manner. [0035] In one enbodinent, the server can
dynam cal ly introduce supplenentary or alternative nedia content (e.g.,
advertisenments, statistics related to a sporting event, additional nedia
content to the main presentation) into the broadcast event. For exanple,
during client playback of a nedia event, the server can add additional URIs
to the playllst file, the URIs may |dent|f a location fromwhich a client
can downl oad a QQ}SH'E?P@WP‘?"%W“&S?W?‘@“ qqqgateclplegpﬁr cemplatye meetoF uct ed to

periodically ref rdnmgqn&reomémlasﬁemae meﬁérmmamaqﬁatyﬁgfm andl i st file(s)
in order to access any. supplenentary or additional oth) nedi a content

the server has 2PPRnA Rsdtadte [de’EﬁB’fs ‘PFPec?ﬁ%O%‘H‘bB'aY'fféﬂ]F (rf’?]%“%b‘lh%?ascan oper at e

in either cunulaadeky/@ allpas s¥ithd gﬂreﬁralfﬂotnrbgsnrg&qﬂaynlsm@wylaatsbﬁ/&nmadas t he
server can create a EI aylist file and append nedia file identifiers to the

end of the pl ayhgmedd ﬂféshomévhevfi%\m'%dﬁ% Ingalling, padss thesgrver mayipit s of t he

stream from a she@habltayf media fllel;By{eihogmg n@didffﬂé’ldérﬂﬂlefstfﬂfrﬁ that the mddl e of
a show) when dovvnl oaded. In rol] server, . may limt the

avai |l abil ity of°cHBRIP&OFHE B'éyltﬁ/f‘k’é’ \f?lHljg Wé'dlt erehy REOYiag e shdiRE s from the

begi nni ng of thﬁndﬂ“aoﬁmesﬁa dohlet 2teseible @ 4 ElRgt deaftt.SThe fapleLhi apo@yd di ng a
sliding window of media content accessihle to a client device, The server

can al so add netdig flf Pdéml'flfésn‘f’lﬂfq Ripvlistagdip plliemedesthe seieer cemlipihei ng node,
the server can avirblity éfencaivailbaithdsé yhaavérB@dh anokd re@atly ddetd@sifie t hat have

been nost recen to the | | St he client th edIy

downl oads updatP iad}/?fo&g‘ég‘e(‘ﬁ th?‘h’é’p%it% 4%"["10{3; wdptgd ‘éctPl‘Ftsloﬁg'& p{ﬁy B% 'ﬁFg The

roll'ing basis fi@coniihayiewing dDNYoDAgbitgs fopplapBt diseiidaingbebd Refurontent i's
i i m a con i nuously operated

potentially unbqunded in tine (e cont nt fr

heb cam.  The OTFBHE oM doREsHGL o PESE M e (& Barasyom s
continuously operated web cam). The client can continue to repeatedly request
the playlist in the rolling mode until it finds an end tag in the playlist.
[0037] In one embodiment, the mechanism supports bit rate switching by
providing variant streams of the same presentation. For example, several
versions of a presentation to be served can be stored on the server. Each version
can have substantially the same content but be encoded at different bit rates.
This can allow the client device to switch between bit rates depending on, for
example, a detection of the available bandwidth, without compromising
continuity of playback.
[0038] In one embodiment, protection features may be provided to protect
content against unauthorized use. For example, non-sequential media file
numbering may be used to prevent prediction. Encryption of media files may be
used. Partial media file lists may be used. Additional and/or different protection
features may also be provided.
[0039] Figure 1 is a block diagram of one embodiment of a server and clients
that can send and receive real-time, or near real-time, content. The example of
Figure 1 provides a simple server-client connection with two clients coupled with

a server via a network. Any number of clients may be supported utilizing the



the playlist in the rolling node until it finds an end tag in the playlist.
[0037] In one enbodi nent, the nechani sm supports bit rate switching by
provi di ngvoaniczrg2sst r eans of the same presentati on. For pexarspdog/ocseyer al
versions of a presentation to be served can be stored on the server. Each
versi on can have substantially the sane content but be encoded at different
bit rates. This can allow the client device to swtch between bit rates
dependi ng on, for exanple, a detection of the avail abl e bandw dth, w thout
conprom sing continuity of playback. [0038] In one enbodi nent, protection
features may be provided to protect content agai nst unauthorized use. For
exanpl e, non-sequential nedia file nunberi g:na be used to prevent

predi ction. End?‘%b‘l‘ll‘ﬁﬁ"i‘)f“eﬁ'@ﬂlsa‘sPF%CEEedr?ﬁV"’o uifbergmulBRleSEYETS Md¥i a file |ists

may be used. A J,aecuaademauﬂa%pﬁqagbgefrﬁé RBLh 1@pB¢ikE Bshidnealcbidgg 9By al so be
provided. [0039] Figure | is a dir agram of one enbodi nent of a server

and clients t hé?ChB'éhesééﬁiuH‘e%ﬂ?a'sl”éé%icv@drhé%“ tHoRgxampie, AREETVERRRY t i ne,

content. The exaR! ke @ntehi, Bieh tHe fMAyRVis S@fcréntSthERIuRipkahstdd e ¢l fikgt connection
with two clients coupled with a server via a network. Any nunber of clients

may be support &84 gPFT EOERGOrhEddERTTi e Sreatkd copEMhani sns descri bed her ei n.

Further, nulti Hb@tO?N%M@ilSIHﬂﬁa%eCh\ﬁy%e@pﬁEt@&k whathe OwirdBYirelpRN(@k e t oget her
to prOV|de content accor to the techniques and nmechani sns_descri bed

herein. For exdRpF&Y% blnég%é WERMMnbination etepfe Fopfitmpte, Netwads 100t he

pl ayl i stz and Gﬁ@&ie@l;}etlh@rdéu&tahMt&n&ﬁ@ls&n&tgeor%()sarﬁ[?\llg Ql%t)WOEﬂﬂlOQﬁéf}ﬂfe azer vers
store and transmt the creat cont ent twor e any type
of network whetSREHanfeMoLk ?eﬁ 52‘1 EOMAR, Ty or ohe q‘@@é‘%é Cﬁe“ide"%ﬁ ma%z) any

conbi nati on t hageafay bEwpaaxanmnanud}&tm\g)dsder mnnpmt\hﬁk types (k@t@met or an
intranet. As anot her exanple, net rk 110 A@ge a cellular network (e.g.,
3G CDWA). In diﬁé‘c%??ﬁﬁa?‘ﬂ‘é%a‘ee}"?f iFyaireles AN A OYYG WES*Be capabl e of

comuni cat i ng @¥¢Rilaritlbghofid fetNETkYWOFJE ek RS clight GeviRACH) £haVBCMagdH conmuni cat e

over a WH w rsrenlaE% nIE'sA\(I}Ir caendlalgclansagleg geergongl (Yi\n.gita?Lses%tsants that can communicate
over cellular radiotelephone networks as well as data networks. These devices
may be able to utilize the streaming mechanisms described herein over either
type of network or even switch between networks as necessary.
[0041] Server 120 may operate as a HTTP server in any manner known in the
art. That is server 120 includes a HTTP server agent 145 that provides content
using HTTP protocols. While the example of Figure 1 is described in terms of
HTTP, other protocols can be utilized in a similar manner. Segmenter 130 and
indexer 135 are agents that reside on server 120 (or multiple servers) to provide
content in media files with a playlist file as described herein. These media files
and playlist files may be provided over network 110 via HTTP server agent 145
(or via other servers) using HTTP protocols. Agents as discussed herein can be
implemented as hardware, software, firmware or a combination thereof.
[0042] Segmenter 130 may function to divide the stream of media data into
multiple media files that may be transmitted via HTTP protocols. Indexer 135
may function to create a playlist file corresponding to the segmented media files
so that client devices can reassemble the media files to provide real-time, or near
real-time, transmission of the content provided by server 120. In response to one

or more requests from a client device, HTTP server agent 145 (or other servers)



cellular tel ephone network). For exanple, client devices 150 and 180 nay be
smart phones or cellul ar-enabl ed personal digital assistants that can
comuni cawve 20war7smsel | ul ar radi ot el ephone networks as welPCTas2aaeosnet wor ks.
These devices may be able to utilize the stream ng nechani sns descri bed
herein over either type of network or even switch between networks as
necessary. [0041] Server 120 may operate as a HITP server in any nanner
known in the art. That is server 120 includes a HITP server agent 145 that
provi des content using HTTP protocols. While the exanple of Figure 1 is
described in ternms of HITTP, other protocols can be utilized in a simlar
manner. Segnenter 130 and i ndexer 135 are agents that reside on server 120
(or multiple sdnardreasmit gnegy RergRladishiilents geperaedipaingsxepB3gnd ediap| ay| i st

file as descrilgd Jresminias &?ﬂ@rﬁ@d@%@éga\eﬁde} £, 38 el @yhdyShriher iRRudgmy be
provi ded over network 110 via HTTP server agent 145 (or _via other servers)

usi ng HTTP pr otoBteNaksecyy ageat L0 that ppqyides ane i marqofdhssepwity fCEORSnt ed as

har dWare,_SOftW@g.?énprfybtﬁdha@fsﬁjs%h@reﬁp@éi’v@_@-tio(}ﬁhytmrimﬁdeah@_@é&l Segnmenter 130
may function to divide the streamof nedia data into nultiple nedia files

that nmay be tr&ADRPRepEAOVT sttt Higwedcol s. I ndexer 135 may function to

create a pl ayl ijgd43f Chient@evié89PORH 130 nla9 rédaRe SRPIBNEGHes A nRdK IS so t hat
client devices can reassenble the nedia files to gerow de real -tine, or near

real -time, trarf€ 5vephzGaver prawers i @ ntlisst dRyicgemay be Au tyReof gisefroniay 1 esponse

to one or nore deaedidatis cdphBIBbereediviffbatdi@ismfied Nk R ne@¥oriesndagRdthte 145 (or
ot her servers) maﬁgétran_smt one or nore playlist files as generated by

i ndexer 135 andufpEbytHizng thedagrrecebist diithenetyakhdPre*amplsy W edeisEabds 130.
Server 120 may devitdshEDAL, REeHAEMER LGNS| coh@@ier blbMrongaalicds4bict Mpd  provi des

Server 120 may HIRLPRE T AT e GRS BUD L RO bt TETeL Pt od 1 Fi o
y | fop ohERtia tpgt Mejuding {95t ed in Figure

1. [0043] Qi enrkarfiglv, 2089, idd caasly dBbiniEyn theeef. ve the playlist files and
IR AT G IR R RN
over a networK agel 16% nSimaAkiy, client device 180 can include assembler agent 190 and

output generator agent 195. Assembler agents 160 and 180 receive the playlist

files from server 120 and use the playlist files to access and download media

files from server 120. Output generator agents 165 and 195 use the downloaded

media files to generate output from client devices 150 and 160, respectively. The

output may be provided by one or more speakers, one or more display screens, a

combination of speakers and display screens or any other input or output device.

The client devices can also include memory (e.g. flash memory or DRAM, etc.)

to act as a buffer to store the media files (e.g. compressed media files or

decompressed media files) as they are received; the buffer can provide mahy

seconds worth of presentable content beyond the time of content currently being

presented so that the buffered content can later be displayed while new content is

being downloaded. This buffer can provide presentable content while the client

device is attempting to retrieve content through an intermittently slow network

connection and hence the buffer can hide network latency or connection

problems.

[0045] Client devices 150 and 180 may further include optional security agents

170 and 185, respectively that provide one or more of the security functions
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output utilizing the data received via the network, for exanple, wreless
nobi | e devi ces, PDAs, entertai nnent devices, consumer electronic devices,
etc. The wotpuwio7emy be any nedia type of conbi nati on of poedisaomwppes4

i ncluding, for exanple, audio, video or any conbination thereof. [0044]
Client device 150 can include assenbl er agent 160 and out put generator
agent 165. Simlarly, client device 180 can include assenbler agent 190 and
out put generator agent 195. Assenbler agents 160 and 180 receive the
playlist files fromserver 120 and use the playlist files to access and
downl oad nedia files fromserver 120. Qutput generator agents 165 and 195
use the downl oaded nedia files to generate output fromclient devices 150
and 160, respediscysedherermeClignt demicendil and 180 Bgy dls@iinglpdoplditignalnpr e speakers,

one or nore di sPnPYneh&mBEMNSstradGPPRIRAL I Oon of speakers and di splay screens
or any other in or output device. The client devices can also include

u .
nenory (e.g. fllgg‘ﬁ] FRERRS eynbedimeniathe teshriqyes that afe desqeibed ip this appli¢aHort or e t he

nedia files (e .fayteQRad6aanthit®dinBodnitLsreah o RERIMREIRSEAGVERTIon- fil es) as
they are received; the buffer can PFOVIde many seconds worth of presentable

cont ent beyond StFANIPg pRatoge! (B8P dimpbodiftanis Beplseyinpludset@tonef t hat t he

buf fered cont enhedadatd MURF prd@isidh SPAIRVRE VRIS of EilteaANE. LN prévikkei NG
downl oaded. This buffer can_provide presentable content while the client

device is atterfgEMag bl Gtset Breavss meditdariican B Frngmitier seanaliersreatioht | y sl ow

net wor kK connectthddt2dad bl f€i0ed in@edtééal-Bne C BRarIEl @t RIr&E For lfidds QOGN OF
connection probl ens. and 180 may further include

&ﬁgﬁgl Client devices 150

optional secur i% gcUQPBIRDE 12K by A seriss fsendeniand @it (rgeeiyeay of tesFd Obne or nore

of the securit yndltinedia @sat provietholevepi oher frn@tari@dt veRBppbRed.and 180 may
onents not illustrated in Figure 1. [0046] In

one. enbod ment ,%%333 TG T e 2 b CISBI R tiRuiad Seakbpri cation may
be used to trangsnt (orfedd RRADLIME Seaid) isxPEBiRId b Unii veRehi Regdaica Ifdlvcfor & _
2]9 nstream ng pr(l%l%Ctl?z!t in(d?da%s a p{;r)lf-]-!-sﬁ))fi'le. I%r?}))r%delmrlr)%ggtmseng ﬁlr(]: p alyﬁgt fillenig IarllJ de encryption

ordered list of additional URIs. Each URI in the playlist file refers to a media

file that is a segment of a stream, which may be a single contiguous stream of

media data for a particular program.

[0048] In order to play the stream of media data, the client device obtains the

playlist file from the server. The client also obtains and plays each media data

file indicated by the playlist file. In one embodiment, the client can dynamically

or repeatedly reload the playlist file to discover additional and/or different media

segments.

[0049] The playlist files may be, for example, Extended M3U Playlist files. In

one embodiment, additional tags that effectively extend the M3U format are used.

M3U refers to Moving Picture Experts Group Audio Layer 3 Uniform Resource

Locator (MP3 URL) and is a format used to store multimedia playlists. A M3U

file is a text file that contains the locations of one or more media files for a media

player to play.

[0050] The playlist file, in one embodiment, is an Extended M3U-formatted text

file that consists of individual lines. The lines can be terminated by either a single

LF character or a CR character followed by a LF character. Each line can be a

UR], a blank line, or start with a comment character (e.g. ‘#’). URISs identify
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medi a data and/ or provision of alternate versions of a stream(e.g., to
provide alternate bit rates). Because nedia data can be transmtted soon
after creadi2om/07813¢ data can be received in near real-tiPae/USEdOpI6es dat a
formats for files as well as actions to be taken by a server (sender) and a
client (receiver) of the streamof nultinedia data are provided; however,
other formats can al so be supported. [0047] A nedia presentation that can
be transmitted as a sinulated real-tinme stream (or near real-tinme strean
is specified by a Universal Resource Indicator (URI) that indicates a
playlist file. In one enbodiment, the playlist file is an ordered |ist of
addi tional URIs. Each URI in the Iayllst file refers to a nedia file that
is a segnent ofmediadflesda fs Parfdc BlapkingseanbsieAFd conti guous stream of nedi a

data for a partpes1} &lnePhAAtRWit HOARAmL RFHRRF cdnDeRluRY cdhi@es sream of nedi a
data, the client device obtains the playlist file fromthe server. The

client also obtigSndagysan Pasky it #RT, veifp Sorpmeny lipgsican begdn with d by t he

playlist file. ddmraeliRIBRAARIM igdohQ bglileaBiveCAl clbHamignal | y or repeatedly
reload the playlist file to discover additional and/or different nedia

segments. | 004@]“"?‘]’1‘@‘3?)‘} Rlgylissfiles gre encogdaghin I F-&fgrmab, U 848-bitkinicaded MBU

Playlist files.TrdfemstioRFoaskyTE aVaridRdeddinddtacieA@sodilefortdtf Bt i vel y extend
the MBU format are used. M3U refers to Myving Picture Experts G oup Audio

Layer 3 Unifor r?'n“F@%‘BG‘F‘E@"E%SaP@FrC(*‘R}'l@%‘e’mﬁﬁ}d“&fami“’és gnPePeEt used to store
mul ti medi a pl aybes2y $nthé\e%{élésltﬂaefd]ﬁwaar{%nd@d MBUtfBdiat G@lizddnkatt he | ocati ons

of one or nore nedja files for a nedia er_.to pla 50] The playli st
file, in one erfdulertynass §X§M3§&"€W&]&Mé ﬁéfeﬁ‘&’fjtl\é#f‘&%f'ayfqel e that

consi sts of i ndiistingliigled Frbmebasid MBU fil8 8§ a Givd lilethhiandideat ek T3t t her a
o1 ngle LF char 3548 el 1 R Sclely okl BUES, O 8, LE Rhaka e =ach, 1 e
URI's identifymadtiandtifdipestie the 1nbayatbodBhankadh el fa WRIGs pregaadded. | 0051]
Li nes that st arbty Al EtXTINF tag,c O%rr},tp ec haracter can be either coments or
#EXTINF: <duration>,<title>
where “duration’” specifies the duration of the media file and “title” is the title of
the target media file.
[0054] In one embodiment, the following tags may be used to manage the
transfer and playback of media files:
EXT-X-TARGETDURATION
EXT-X-MEDIA-SEQUENCE
EXT-X-KEY
EXT-X-PROGRAM-DATE-TIME
EXT-X-ALLOW-CACHE
EXT-X-STREAM-INF
EXT-X-ENDLIST
These tags will each be described in greater detail below. While specific formats
and attributes are described with respect to each new tag, alternative
embodiments can also be supported with different attributes, names, formats, etc.
[0055] The EXT-X-TARGETDURATION tag can indicate the approximate
durati"on of the next media file that will be added to the presentation. It can be

included in the playback file and the format can be:
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tags. Tags can begin with #EXT, while comment |ines can begin with #.
Comrent lines are normally ignored by the server and client. In one
enbodi nernwo 2ploaoyBisst files are encoded in UTF-8 format. POTRS800086ds024

Uni code Transformation Format) is a variable-length character encoding
format. In alternate enbodi ments, other character encoding formats can be
used. [0052] In the exanples that follow, an Extended M3U fornmat is
utilized that includes two tags: EXTMBU and EXTINF. An Extended MBU file
may be distinguished froma basic MBUfile by a first line that includes
"H#EXTMBU'. [0053] EXTINF is a record marker that describes the nmedia file
identified by the URI that follows the tag. In one enbodi nent, each nedia

file URl is precedefEXY-XahARRETRERAIJON: wecoadsanpl e:  #EXTI NF:

<duration>, <titJiRpr ‘é&%ﬁ@s” 1er~an@3§ 'tlQQiuraﬁQn’?Gﬂ thd &8dih AR. PoRtdn@Rdidlent e medi a
file and "title" is the title of the target nedia file. [0054] In one

enbodi ment , théh@fQSIWab%fﬁ@"t"s?q@ffﬁé?“@éYlﬁ@é’dh‘tBr&%hqﬁij@“ﬂwateﬂ%é‘?eer and

pl ayback of m%‘da% 1h bhdnboaidente VARERT BldRAA N e Bt dine Xvi lBOA B cfrC NCE
EXT- X- KEY EXT- X- PROGRAM DATE- TI VE EXT- X- ALLOW CACHE EXT- X- STREAM | NF

EXT- X- ENDLI ST TPREBRIOYIEgS dipfatipn efibhsegmenfetor exapwle: ihs Wildefraseemet 812 bel ow.

Wi | e speci fic tk@ffREBwaNg a@liddidaBhs BE apiréxiReE ablaR&ohdi BeghRapect to each
new t ag, alternatlve enbodi ments can al so be supported with different

attributes, nart®®6] Ferhfagdes flgURT iy pp)3dist fif €21ERTS XUTARGETSORATI ON tag can
i ndi cate the appmBi MAL Sequence number, if present, of a URI is equal to the sequence

number of the URI that preceded it, plus one in one embodiment. The EXT-X-
MEDIA-SEQUENCE tag can indicate the sequence number of the first URI that
appears in a playlist file and the format can be:
#EXT-X-MEDIA-SEQUENCE:<number>
where “number” is the sequence number of the URL If the playlist file does not
include a #EXT-X-MEDIA-SEQUENCE tag, the sequence number of the first
URI in the playlist can be considered 1. In one embodiment, the sequence
numbering can be non-sequential; for example, non-sequential sequence
numbering such as 1, 5, 7, 17, etc. can make it difficult to predict the next
number in a sequence and this can help to protect the content from pirating.
Another option to help protect the content is to reveal only parts of a playlist at
any given time.
[0057] Some media files may be encrypted. The EXT-X-KEY tag provides
information that can be used to decrypt media files that follow it and the format
can be:
#EXT-X-KEY:METHOD=<method>{,URI="<URD>"]
The METHOD parameter specifies the encryption method and the URI
parameter, if present, specifies how to obtain the key.
[0058] An encryption method of NONE indicates no encryption. Various
encryption methods may be used, for example AES-128, which indicates
encryption using the Advance Encryption Standard encryption with a 128-bit key
and PKCS7 padding [see RFC3852]. A new EXT-X-KEY tag supersedes any
prior EXT-X-KEY tags.
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duration of the next nmedia file that will be added to the presentation. It
can be included in the playback file and the format can

be: #EXT- XWOARGHOTRAIRATI ON: <seconds> where "seconds" i ndi earas2aloecwos at i on
of the media file. In one enbodi nent, the actual duration may differ
slightly fromthe target duration indicated by the tag. In one enbodi nent,
every URI indicating a segnent will be associated with an approxi mate
duration of the segnent; for exanple, the URI for a segment nay be prefixed
with a tag indicating the approxi mate duration of that segnent. [0056] Each
media file URI in a playlist file can have a uni que sequence nunber. The
sequence nunber, if present, of a URI is equal to the sequence nunber of

the UR that pr@‘b‘ébéﬂ EXT-Xg{ R tag réithi aURraragietss iflenisfins thetisy hisxA SayEDI A-

SEQUENCE tag cafle lnﬁ')dé&l?atlr?thE b@hé%}’ﬁl’ap@ tm&f toQiEcr %utgs'e ht hfdia t hat appears
inaplaylist file and format _can : Dl A- E QUENCE: <nunber >

wher e "nunber"'ﬂ@]Fﬁé"t@ﬁﬂ@ﬂ@éﬁﬁuﬁB@ﬁa@Pkﬂﬁ%AﬁﬁﬂzgFW“H%@"&FHVﬂP§¥ file does
not include a #EXEreckdYEDIy SRJENEEKEPGle AR SREANGEy BUIRRIsQh the first

URI in the playlist can be conS|dered I n one enbodi ment, the sequence
nunbering can Bénapoifmadquent i al ; for exanple non- sequentlal sequence

nunberi ng such (86601 Us®ef AES-128 nofthflly r@@tﬂremﬂéﬁhé Sanfd fef dctedInftialigaridh €di ct the
next nunber in a sequence and this can help protect the content from

pirating. Anot REFOUPY) RsrfupRlicA&En Ficptpbes artdr?écrdatmgeﬁiarw%g Pel¥ eapdsl only

parts of a pl aykédb iteast Ve GiehSA of theRiphb:O@Pnh uSAFRESEAR andri RS, h®Y be
encrypted. The EXT- X- KEY ta%] provi des information that can be used to

decrypt nedi a fPIUsRcerHmberlthegnsdia filg aap herhsed a5 thea whed eperypting or
#EXT- X- KEY: MET Hekdyyst n%m&gﬁahﬁuRl ="<URI >"] The METHOD paraneter specifies the
n

encryption nethod and the URl paraneter, if present, specifies howto
[0061] The EXT-X-PROGRAM-DATE-TIME tag can associate the beginning of

obtain the key.
the next media file with an absolute date and/or time and can include or indicate
atime zone. In one embodiment, the date/time representation is ISO/IEC
8601:2004. The tag format can be:
EXT-X-PROGRAM-DATE-TIME:<YYYY-MM-DDThh:mm:ssZ>
[0062] The EXT-X-ALLOW-CACHE tag can be used to indicate whether the
client may cache the downloaded media files for later playback. The tag format
can be:
EXT-X-ALLOW-CACHE:<YESINO>
[0063] The EXT-X-ENDLIST tag indicates in one embodiment that no more
media files will be added to the playlist file. The tag format can be:
EXT-X-ENDLIST
In one embodiment, if a playlist contains the final segment or media file then the
playlist will have the EXT-X-ENDLIST tag.
[0064] The EXT-X-STREAM-INF tag can be used to indicate that the next URI
in the playlist file identifies another playlist file. The tag format can be, in one
embodiment:
EXT-X-STREAM-INF:[attribute=value][,attribute=value]*<URI>
where the following attributes may be used. The attribute BANDWIDTH=<n>
is an approximate upper bound of the stream bit rate expressed as a number of

bits per second. The attribute PROGRAM-ID=<i> is a number that uniquely
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[ 0058] An encryption method of NONE indicates no encryption. Various
encryption nethods nmay be used, for exanple AES- 128, which indicates
encrypti omousiongsishe Advance Encryption Standard encryp®Pcomusesmiocs2428- bi t
key and PKCS7 paddi ng [see RFC3852]. A new EXT- X-KEY tag supersedes any
prior EXT-X-KEY tags.[0059] An EXT-X-KEY tag with a URl paraneter
identifies the key file. A key file may contain the cipher key that is to
be used to decrypt subsequent nedia files listed in the playlist file. For
exanple, the AES-1 28 encryption nmethod uses 16-octet keys. The fornmat of
the key file can be a packed array of 16 octets in binary format. [0060]
Use of AES- 128 normally requires that the sane 16-octet initialization
vector (FV) be idanpfies arprtighianpestaraipn within isgcenrsef hstplavhist feard playlit he FV can

be used to incrgaggy Fn@l%d%nﬁﬁigfltﬂkﬁf(éﬁ&A%mhﬁrU_RIW‘/ﬁﬁ‘tHé%&n‘?Q AES- 128
er of the nedia file can be used as the V when

encryption, the sequence nunbe , ' (

encrypting or d’é‘&t‘ﬁb‘wd@ treecEbY Yarias! streaye] [hepame PRTenIPROGRINE DATE- TI VE
tag can associ aligantsRd REHPRENG Qe dBGibBE KA hEBA kRS éikélﬁsu}@'(&.?. 0 absolute
date and/or tine and can include or indicate a tine zone. I'n one

enbodi nent, thdigasdPhe representation is | SO I EC 8601 : 2004. The tag

format can be: (k] ¥nPRRGHAVM TR HriMReson bY uMMRIh R P SETo [ 0062] The
EXT-X—ALLCNVCMA}E %ag can bgmﬁféd ?o iﬁdf%atg mhetherrthe cli%nt may cache

t he downl oaded “Fg#§iz& trapsrais andgroqess the media {ilss Biat remiseent thg ofigipglatedidan be:
EXT- X- ALLOW CAGHREXEPhd Nt d0REB1se TiinFokhattmENRlabsShbleadd pregint@t€s i n one

enbodi nent that no nore nedia files will be added to the playlist file. The
tag format can "dia fHSeTn RIERESTIGATOYIRE B Fral- Wb S8 NeRE -, HePig| i st cont ai ns
the final seg m%ﬂﬁen@ﬁcer(@.g.' Bevlihg 6f 4 IMbréadast such as a music or sporting event) to

a user of the client device.

[0066] Each media file URI in a playlist file identifies a media file that is a
segment of the original presentation (i.e., original media content). In one
embodiment, each media file is formatted as a MPEG-2 transport stream, a
MPEG-2 program stream, or a MPEG-2 audio elementary stream. The format
can be specified by specifying a CODEC, and the playlist can specify a formét
by specifying a CODEC. In one embodiment, all media files in a presentation
have the same format; however, multiple formats may be supported in other
embodiments. A transport stream file should, in one embodiment, contain a
single MPEG-2 program, and there should be a Program Association Table and a
Program Map Table at the start of each file. A file that contains video SHOULD
have at least one key frame and enough information to completely initialize a
video decoder. Clients SHOULD be prepared to handle multiple tracks of a
particular type (e.g. audio or video) by choosing a reasonable subset. Clients
should, in one embodiment, ignore private streams inside Transport Streams that
they do not recognize. The encoding parameters for samples within a stream
inside a media file and between corresponding streams across multiple media
files SHOULD remain consistent. However clients SHOULD deal with
encoding changes as they are encountered, for example by scaling video content

to accommodate a resolution change.
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playlist will have the EXT-X-ENDLI ST tag. [0064] The EXT-X- STREAM I NF tag
can be used to indicate that the next URI in the playlist file identifies
anot her pveybicat7sfsil e. The tag format can be, in one enpPowiUsRIW/069624

EXT- X- STREAM I NF: [attribute=value] [,attribute=value] *<URI > where the
following attributes nmay be used. The attribute BANDW DTH=<n> i s an
approxi mat e upper bound of the streambit rate expressed as a nunber of
bits per second. The attribute PROGRAM | D=<i > i s a nunber that uniquely
l.4identifies a particular presentation within the scope of the playlist
file. Aplaylist file may include nmultiple EXT-X-STREAMINF URIs with the
same PROGRAM I D to describe variant streans of the sanme presentation.

Vari ant st r eans0867d Kigire 2h s pilay diagiam of ppe gakodimenbef & tgrhniae foreng h s

di scl osure (e. Gor nfR€sdiiedHéEses B suBdrt mEADERlent iiéngf RN BGQINNBE pradeolgnd
attributes can be used b{Iﬁt he server device to organize, transmt and

process the medihs ekampls ot Figure 285 prowided intarms of T HBy howstRreLRB RPNt . The

client devices dsgninBipfordcBlsRANBY itided @ alsBAfks MAMlee BRxRMPRONFighRe Nedi a
files in a manner to provide a real-time, or near real-tine, stream ng

experi ence (e.g?A PiPENiIdey ibiermas ofiasingls ey aicReE PR Frrigtd tasksy HP¥eVSE sporti ng

event) to a usefydhmb&idf dri@iagByitfiRed. [K¥PSRinpRaa se@etithatptdveleRl 1n a
playlist file identifies a nedia file that is a segnent of the original

present ation (imedia filgs jogipnfideyigsimay by diftrront deviceshad asa&dMMent , each nedi a
file is for matt@?maﬁsmem&téﬁ,amgﬁgdimwseam a MPEG 2 program stream or
a MPEG 2 audio elenentary stream The format can be specjfi 81 by specifying
a OODEC, and t HQUYI AP eer darCsToariyes yorent i RO idrdd reftwﬁﬁ o O
one enbodi nent, coaleht MBicprefenl D% duBioandbOaddl@L | Oponaeveigiveas®s,or mat ;
however, nultiple form orted in other ephodinents. A

S be supp
{ranspor t St r eal¥eR FIREFEltatl dhe Fapieih BRbMBOaPRER, PogtRIcAN Ao (.. o

concert that has been recorded, a training seminar, etc.). The content may be
received by the server according to any format and protocol known in the art,
whether streamed or not. In one embodiment, the content is received by the
server in the form of a MPEG-2 stream; however, other formats can also be
supported.

[0069] The server may then store temporarily at least portions of the content in
operation 210. The content or at least portions of the content may be stored
temporarily, for example, on a storage device (e.g., hard disk in a Storage Area
Network, etc.) or in memory. Alternatively, the content may be received as via a
storage medium (e.g., compact disc, flash drive) from which the content may be
transferred to a storage device or memory. In one embodiment, the server has an
encoder that converts, if necessary, the content to one or more streams (e.g.,
MPEG-2). This conversion can occur without storing permanently the received
content, and in some embodiments, the storage operation 210 may be omitted or
it may be a longer term storage (e.g. an archival storage) in other embodiments.
[0070] The content to be provided is segmented into multiple media files in
operation 220. In one embodiment, the server converts a stream into separate and
distinct media files (i.e., segments) that can be distributed using a standard web
server. In one embodiment, the server segments the media stream at points that

support effective decode of the individual media files (e.g., on packet and key
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single MPEG 2 program and there should be a Program Associ ati on Tabl e and
a Program Map Table at the start of each file. Afile that contains video
SHOULD hawe 2ato/d7emst one key frame and enough i nfornati eaTius2@onpeet el y
initialize a video decoder. Cients SHOULD be prepared to handle nmultiple
tracks of a particular type (e.g. audio or video) by choosing a reasonabl e
subset. Cients should, in one enbodinent, ignore private streans inside
Transport Streans that they do not recogni ze. The encodi ng paraneters for
sanples within a streaminside a nedia file and between correspondi ng
streans across nmultiple nedia files SHOULD remai n consi stent. However
clients SHOULD deal with encodi%%tchan es as they are encountered, for

exanmpl e by scalffamy berrfagescysit BRESr3cket baypdasigand iframsdgpnderiesh Theange. [ 0067]

Figure 2A is a fidaied @ 6apebnsPehcRRBARNISTBIE with afbrd@aiial @i f or one or
nore server devices to support nmedi a cont ent usi n non-stream ng pr ot ocol s.

The exanpl e of durjop-eThEAeiver ghsospsatre @ URY farepshameshia g TEresh BRESASPY ot her

nonst ream ng pr@btMAetises dutche tHetmddiazges. i n a simlar manner. The exanpl e of
Figure 2A is provided in terns of a siggl,e server performng certain tasks.

However, any nuf$/d) Begaussdhg semepts grepservert ysineAEbl P seprerse Whish berepthe ser ver

that provides nREVeR whble@ies! Be Sdrid@RhoultENavVE 8 SomiBi¥te B nRn@l hie@lagid devi ce than
a server that segments the content into mnul tlfll)| e nedia files. [0068] The

server device riREPIELEfELhERRe seyedie thy disnigedhysnthg plisnamppReSndimetne cont ent

may represent lihd/sroaidaht By aeksOfne\hed@adilé Rngth, IrforeRMbbAiM@ntEMediA filel | Ve news, a
Web canera feed). The content may al so represent pre-recorded content

(e.g., a concerfZeisReredpia bakare betwesn lagdimeandhaying 9g maay{filfar , etc.). The

content nay be [p@REiVEE eRbodiiRnSBokBEsioneHRE (ivegestion aayvémkéBibnyaig pr ot ocol
known in the art, whether streamed or not. |In one _enbodi nent, the content

is received by SPROMES KAEA livesesHen. pply mfispd sizeviogiisnsf B sEen is REREVEY | ot her
formats can al 98 oReensispipsent, eshtert 426 filel teat 5€ OWEIT div YrerdifdVed FrOMehd enporari |y
at least porti Oprrlggrz(ijr;) pltaglest Fil%r] gn%r(]:gn Lenremoved from the server. The second type of

session is an event session, where the client can tune into any point of the

broadcast (e.g., start from the beginning, start from a mid-point). This type of

session can be used for rebroadcast, for example.

[0073] The media files are stored in the server memory in 6peration 230. The

media files can be protected by a security feature, such as encryption, before

storing the files in operation 230. The media files are stored as files that are ready

to transmit using the network protocol (e.g., HTTP or HTTPS) supported by the

Web server application on the server device (or supported by another device

which does the transmission).

[0074] One or more playlist files are generated to indicate the order in which the

media files should be assembled to recreate the original content in operation 240.

The playlist file(s) can utilize Extended M3U tags and the tags described herein to

provide information for a client device to access and reassemble the media files to

provide a streaming experience on the client device. A URI for each media file is

included in the playlist file(s) in the order in which the media files are to be

played. The server can also create one or more URISs for the playlist file(s) to

allow the client devices to access the playlist file(s).

[0075] The playlist file(s) can be stored on the‘server in operation 250. While the
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operation 210. The content or at |east portions of the content may be
stored tenporarily, for exanple, on a storage device (e.g., hard disk in a
St orage AveaoNetsasik, etc.) or in nmenory. Alternativel ypcrhs2@ontses my be
received as via a storage nmedium (e.g., conpact disc, flash drive) from

whi ch the content may be transferred to a storage device or nenory. In one
enbodi nent, the server has an encoder that converts, if necessary, the
content to one or nore streans (e.g., MPEG 2). This conversion can occur

wi t hout storing permanently the received content, and in sone enbodi nents,
the storage operation 210 may be omtted or it may be a | onger term storage
(e.g. an archival storage) in other enbodiments. [0070] The content to be
provi ded i s segffaHerendsioriag pimedipiiles snddplaylistifileés) arerpresprtphiniagpartioglar | n one

embodi ment,  t e, &eiMEEurE ORVAdifiSret ovdel RAThISBsSE AR, B i) thePlagfidenct nedi a
files (i.e., segnments) that can be distributed using a standard web server.

| n one enbodi nEHES) m3ydbeseepigd pefgrdhinedia filwarpergated ertsiasedm Astangt¢t s t hat

support effect ie&(?mﬁl@,(i@é%ﬁaﬁgtﬁhg% dnl Heia HiR maYBE LRakd b@Sre fhedare ON Packet and
keyframe boundaries such ‘as PES packet boundaries and i-frame boundaries).

The nedia fil est%¥h be portions of the original streamw th approxi mately

equal durati on.joofsg IfSRLYER e S @ b‘éreﬁ&%-;ﬁ&i e piR1isf Qe(sPAGIARD] GrRfthAdie. These
URIs allow client devices to access the nedia files. [0071] Because the

segnments are séfQugruRariaey qipntdeisgsye piain gkpy-file coriaipiag pr Sncp@HPRED whol e

files, the servghecsypoihe thehd\ifesd AGRRRYRIR kKSLOMBR LBRknITRG Binkas&uavai | abl e
before it can be served to the clients. Thus, the client may-lag (in tinme)

the broadcast K§nngetiqndsge HERBSngthiaaotheriesampdedherplaviist fe(® easdi ment, nedi a

file size is basgnigd dilgdarse RatieRPelafPlel nBBa ARG mMARYE Aehnf@AnmaNY files.
[0072] In one enbodi nent, two session types (live session and event

sessi on) are s@ppBrrEdeablepidersothay the shend faginot regrgale the ftep@avidioytdhesor tj on of
the streamis plesaNLyY. | n one enbodi ment, content nedia files that are
out of date are_renpved fromthe pro rg;lnizgla list file, and can be renoved

from the served90ThY tRessryptiqnpethekis B 128 RE eeryrsiandeton, where the
client can tuneximple, niybe BRIRE tdihdilfABal media files. In one embodiment, the entire

file is encrypted. Cipher block chaining is normally not applied across media files
in one embodiment. The sequence of the media files is use as the IV as described
above. In one embodiment, the server adds an EXT-X-KEY tag with the key URI
to the end of the playlist file. The server then encrypts all subsequent media files
with that key until a change in encryption configuration is made.

[0078] To switch to a new encryption key, the server can make the new key
available via a new URI that is distinct from all previous key URISs used in the
presentation. The server also adds an EXT-X-KEY tag with the new key URI to
the end of a playlist file and encrypts all subsequent media files with the new key.
[0079] To end encryption, the server can add an EXT-X-KEY tag with the
encryption method NONE at the end of the playlist file. The tag (with “NONE”
as the method) does not include a URI parameter in one embodiment. All
subsequent media files are not encrypted until a change in encryption
configuration is made as described above. The server does not }emove an EXT-
X-KEY tag from a playlist file if the playlist file contains a URI to a media file -
encrypted with that key. The server can transmit the playlist file(s) and the media

files over the network in response to client réquests in operation 270, as described
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broadcast (e.g., start fromthe beginning, start froma md-point). This
type of session can be used for rebroadcast, for exanple. [0073] The nedia
files arewetoroadsism t he server nmenory in operation 230. PChascedioevékd | es can
be protected by a security feature, such as encryption, before storing the
files in operation 230. The nedia files are stored as files that are ready
to transmt using the network protocol (e.g., HTTP or HTTPS) supported by
the Wb server application on the server device (or supported by another
devi ce which does the transmission). [0074] One or nore playlist files are
generated to indicate the order in which the nedia files should be
assenbled to recreate the original content in operation 240. The playli st
file(s) can ut il MoE detetl ithaesPRAL (O Kigys 3And t he tags described herein to

provi de i nf or ngyosenId & embbdimemt a &Mk Gehshfls ME pRFISt ARMo h BRME&VREE t he nedi a
files to provide a stream ng experience on the client device. A URl for

each medi a fil| &PENSE HUEERERE 3 1FaYaseiTom aghisntdevice farad)aylist il Ths ettt i n whi ch

the media fil eyedtemhPacb@sRlqadethe me@stmrumgamt@t BR bedrARbBdAQANE Or nore
URIs for the playlist fll%ﬂé to allow the client devices to access the

playlist file(d)clipgairgre iHe FHlagdiqas telpatian ofdheplpydsidtipprile 85 Vathe server
in operation 23fresyikd, thelsBRET BB fréVIdAREIPIGHIRT filB e BE cIvBEdAick] TiRs and pl ayl i st
file(s) are presented in a particular order in Figure 2%, a different order

] ] [ d ) .
may al so be usé&Hent BpicedRayy wilize (gs MdJRIs &gr ofhey ‘éf'g‘)ﬁeﬁﬁy‘ beplpflisfiled pefore
the media fil esoadcesseeamtlGsle Aediatiged. As anot her exanple, the playli st
file(s) and nedia files may be created before either are stored. [0076] |If

media files ard0983] Berng spbodimen): the seryr gy fimt the qvailabjlityofimediz filgstos UR t hat
al | ows aut hori zrde mhi IR0E béa Viide@Scehly fdk@ioth@plkBivt fllbks)e ToQItEE RIY an

AR RO E TN RS TG MARHC  ,
the playlist fich@gsSihcramynidtevytdndsiEvéry a@didSildgRINRIRTembsedardnmitht her exanpl e,
gg_g:,]gt f :. Lgfeg?é’kgﬁ%%iﬁ{ 3@ edq\y:emgﬁa%t%géeen?olv% g(l))rln ?he%liacglﬁgt fi e(%s)tirrl]t te 0;[' ere client

in which they were added. In one embodiment, when the server removes a media

file URI from the playlist file(s) the media file remains available to clients for a

period of time equal to the duration of the media file plus the duration of the

longest playlist file in which the media file has appeared.

[0082] The duration of a playlist file is the sum of the durations of the media

files within that playlist file. Other durations can also be used. In one

embodiment, the server can maintain at least three main presentation media files

in the playlist at all times unless the EXT-X-ENDLIST tag is present.

[0083] Figure 2B is a flow diagram of one embodiment of a technique for one or

more server devices to provide dynamically updated playlists to one or more

client devices. The playlists can be updated using either of the cumulative mode

or the rolling mode described herein. The example of Figure 2B is provided in

terms of HTTP; however, other non-streaming protocols (e.g. HTTPS, etc.) can

be utilized in a similar manner. The example of Figure 2B is provided in terms

of a server performing certain tasks. However, any number of servers may be

utilized. For example, the server that provides media files to client devices may

be a different device than the server that segments the content into multiple

media files.
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playlist file(s). [0077] If the encryption nethod is AES-128, AES-128 CBC
encryption, for exanple, nay be applied to individual nedia files. In one
enbodi merwo wt7eastiire file is encrypted. G pher bl ock ebaiuszegoss2normal |y
not applied across nedia files in one enbodi nent. The sequence of the nedia
files is use as the |1V as descri bed above. In one enbodi nent, the server
adds an EXT-X-KEY tag with the key URI to the end of the playlist file. The
server then encrypts all subsequent nedia files with that key until a
change in encryption configuration is nmade. [0078] To switch to a new
encryption key, the server can nmake the new key available via a new UR

that is distinct fromall previous key URIs used in the presentation. The
server al so add8084h Thocerkr fgvicetregsivgh edtanhie baevpvidsy inumeration 0% TdAd of a

playlist file as@,deﬁngmmtam rhnw&eeg%atpo%qg@nm &&.&nwntoberhm new key.
[0079] To end encrypt’ion, sérver can ad EXT-X-KEY tag with the

encryption met Hdé '°é?t21t5ﬁ§‘ Reriimidr tq ?R?WHP'&?IQ igiFigure 2A. Theecopigpt towi t h

"NONE" as the rRiphRsed 4A8SmEHMd ihdGhHERe RediRkilch & GHEREISK 225n TABhegigbodi ment .
Al'l subsequent nedia files are not encrypted until a ch ang}e in encryption

configuration ifdesrapke Haredjvdbs sepEHMEBER " OPEFIoR 233, ehhedRsdia THescaR Bove an

EXTX- KEY tag fpr&tidd ilaa¥éurisy fehrileCsuth ad dABryPidy bdféik siolih@he ARt #i ns a URl to a
nmedia file encrypted with that key. The server can transmt the playlist

file(s) and t hePRBEN3Pi | es over the network in response to client requests

i n operation 2§0085a®né 6Smbre PRAIN fiBER gefrald o MdiddtetBSRB&tn WRicktHgur e 3A.
[0080] In one enbodinent, a server transmts the playlist file to a client

device in respdsi fles shadld peassgnbled ta sgseate the qigingl ?ﬂ“feéh'f‘ opEH®LPor a

playlist file. Tm(plagilgtmts)dﬁvuecsa)réwaﬁ tﬁ&@a&s{nro@auﬁr&izstshwmbwl ist fi l e using
a URI that has been provided to the client device. The URH indicates the

| ocati on of thé™$d ‘%fW'\d§E°“P¥ plamegia fi‘lﬁ%a'@é’ll‘\}’lé?‘ filg(g) af‘*é’é??&'ﬁ%‘b‘“ appgRticdlal ver nay

provide the pl ayhdr siFifirk @B lauifiétentGldeLihy deibeGRed. The client device may the
utilize tags an URIs (or other identjfiers) in the playlist file to access
the nultiple n.é 83 he ggver (or another server) can transmlt the playlist file(s) and the

media files over the network in response to client requests in operation 275, as
described in more detail with respect to Figures 3A-3B.

[0087] The playlist file(s) may be updated by a server for various reasons. The
server may receive additional data to be provided to the client devices in
operation 285. The additional data can be received after the playlist file(s) are
étored in operation 255. The additional data may be, for example, additional
portions of a live presentation, or additional information for an existing
presentation. Additional data may include advertisements or statistics (e.g. scores
or data relating to a sporting event). The additional data could be overlaid
(through translucency) on the presentation or be presented in a sidebar user
interface. The additional data can be segmented in the same manner as the
originally received data. If the additional data constitutes advertisements, or other
content to be inserted into the program represented by the playlist, the additional
data can be stored (at least temporarily) in operation 215, segmented in operation
225 and stored in operation 235; prior to storage of the segmented additional data,
the segments of the additional data can be encrypted. Then in operation 245 an
updated playlist, containing the program and the additional data, would be

generated. The playlist is updated based on the additional data and stored again in
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[ 0081] In one enbodinent, the server may Iimt the availability of nedia
files to those that have been nost recently added to the playlist file(s).
To do thiwp2emaiispiiaylist file can include only one EXTPETNSRIMWOBECIENCE
tag and the value can be increnented by one for every nedia file URI that
is renoved fromthe playlist file. Media file URIs can be renoved fromthe
playlist file(s) in the order in which they were added. |In one enbodi nent,
when the server renoves a nedia file URI fromthe playlist file(s) the
nmedia file remains available to clients for a period of tinme equal to the
duration of the nedia file plus the duration of the longest playlist file
in which the nedia file has appeared. 0082% The duration of a glaylist
file is the surfPERIMISdhargeniedhetlaplipeflefelineonld be wadegamipailyifrost the| ayl i st

file. Qher durgth@ise 68Re lefCielRe. UBRApdtdl M 1slerg§]9&§rm9$e the server can
maintain at |east three main presentation ne files in the playlist at

all tinmes unl e§§’tl°ﬁ’§‘eE‘)(‘P-¢RfeENBEPISVI*‘SE d@sql%cuﬁﬁ‘é%"é%’( in qrms!ftauhcgwe 2Bis a

fl ow di agram ofge0i& &mmsm@bnawﬁst multBENMed Uhds®FeqMRR AibIEME BlichEr Ver
devices to provide dynam cally updated playlists to one or nore client

devi ces. The pldgyiresdp ytilizgheyposyprgent alavlissi lgnesmbpdimest. thepdditigpaldatei ve node

or the rolling fBRadR wesadl ReKls BRE fhdblaylifiRioBXRHITCE Wbe LFﬂdﬁlb'd Suke i s provided
in terms of HTTP; however, other non-stream ng protocols (e.g. HITPS, etc.)

can be utilizedesRens @p ks ppdatedigiingiide mefadaa, Xopexamle, the Q\ﬁ?aéat?ﬁaYs provi ded

internms of a &eﬂmmrtm&@traﬁ,gg Whidl) cn@etnftitdhed AR SmedtVIRViethe séidendUdner  of
servers may be utilized exanpl e, the server that provides nedia files

to client devi dBsmAadat,cange a‘ilqef'éprséﬁ‘f‘e'ﬂ%l\‘ﬁ"tf‘é mafehingtimesia@pPy er t hat segment s

the content i ntjoossyiTht D;_Lcﬂteﬂ'@di'yﬁstfrﬂalyﬂl%oE&QBﬁ]théméﬁloseﬂroVﬁl'édldﬁlélsCﬂ\ dn@cei ves
content to be prgw ded in operation 205. The server then tenporarily

store at | east fimsRs 2 sgrvarsouldyicmans URK fﬁ?bgﬁeé‘ieﬂ?ﬁ”?igom@fé}l%)‘(“ﬁton 215 can

be simlar to apefeakdedih wHith ihBy Eb@uﬂ&dmhel;hghﬁon]tcﬁle%mb@dnhempﬁfmél ded is
segnented into nultiple nmedia files in operation 2221 The rredla files can

be stored in tREVELF 8Yesr‘?ﬁﬁ‘b‘fr9pfeﬁe"&5‘8? At PY5S P8 8avht dlgtR dpayaflafle'e can be

client devices. In one embodiment, the server maintains the media files and the
playlist file(s) for the duration of the longest playlist file(s) containing a media
file to be removed to allow current client devices to finish accessing the
presentation. Accordingly, every media file URI in the playlist file can be
prefixed with an EXT-X-STREAM-INF tag to indicate the approximate
cumulative duration of the media files indicated by the playlist file. In alternate
embodiments, the media files and the playlist file(s) may be removed
immediately.

[0089] Subsequent requesté for the playlist from client devices result in the
server providing the updated playlist in operation 275. In one embodiment,
playlists are updated on a regular basis, for example, a period of time related to
the target duration. Periodic updates of the playlist file allow the server to
provide access to servers to a dynamically changing presentation.

[0090] Figure 2C is a flow diagram of one embodiment of a technique for one
or more server devices to provide media content to client devices using multiple
bit rates, which is one form of the use of alternative streams. The example of
Figure 2C is provided in terms of HTTP; however, other non-streaming protocols

can be utilized in a similar manner. The example of Figure 2C is provided in
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protected by a security feature, such as encryption, before storing the
files in operation 235. [0085] One or nore playlist files are generated to
i ndi cat e wbeoovadeasii n whi ch the nedia files shoul d be agserdsb@d/ 06924 ecr eat e
the original content in operation 245. The playlist file(s) can be stored
on the server in operation 255. Wile the creation and storing of nedia
files and playlist file(s) are presented in a particular order in Figure
2B, a different order may al so be used. [0086] The server (or another
server) can transmt the playlist file(s) and the nedia files over the
network in response to client requests in operation 275, as described in
nore detail with respect to Figures 3A-3B. [0087] The playlist file(s) may
be updated by deT@EP{@eryehpeRIPINg FEr3ip slon HoWeNe, anyyspenph ey EE BRY e

addi tional dat aeufiiRe. P6QXLMHFE, thOsdrte tal hr8NlesdRIILMNSs tb BliGRAEAs ON 285. The
additional data can be received after the playlist file(s) are stored in

operati on 255. Maydeadifarsnbdeticedhans serigr tat segmintsdRasasteat inynkiPlenal porti ons
of a live presemdatifigyn, or additional information for an existing
presentation. Additional data rnalt)(l i ncl ude advertisenents or statistics

(e.g. scores o0 Ip ensemppdigentothy sesyss Fan s mylipteyplaviisidilesggp irglpal  dat a

coul d be overl é}il@liﬁttﬁhﬁ\ﬂklgllﬂuﬁibl%mﬁéquﬂ@%@in(ﬁﬂ:s'irg!% dMyB§eId Riprd¥ildeOr be
presented in a sidebar user Interface. The additional data can be segnented

in the sane marftféreni encofinesfithy same presengatian- 1 diflgeentencodings gee pigtidadi onal dat a
constitutes adydylisFe®Mag inchide @hdhSari& Bkt pré@diREdiffeeMbiagted 13t O t he
program represent ed,b¥6t he playlist, the adcri tional data can be stored (at

| east t enpor ar i#'9Y cligit dpyigesio;syirchheweancgeadimnes dymemicglheihis jsslsseoibed and st or ed
in operation 23frthePinl @hnecGorSWia Fig@eOIA BDE magEMEadviagdidanoi@bmeat a, -t he

segnents of the additional data can be encrypted. Then in operation 245 an
updat ed pl ayl i <B" m&'aﬂmﬁ?%-&-#ﬁ%%%‘a‘%éﬁ f&h%'df kesiag'sHPam- ofesh Ede X, woul d be

gener at ed. The STIREAM-SNF ia§ ferRkkdar@ pRas&@ion Banl Haee @e elinid FRGGRARLE and st or ed
agai n i noperation 255. ngngﬁé W{fﬁ Qll a 0I [ SE:L file %2‘ , sh9ul d. F,e made
atomical |y frofffREe s goefRYE &UF OB A1CN GEGTEAAON FHEYB M pl ayl i st
repl aces, in onke variant streams.

[0092] In one embodiment, the server meets the following constraints when

producing variant streams. Each variant stream can consist of the same content

including optional content that is not part of the main presentation. The server

can make the same period of content available for a]i variant streams within an

accuracy of the smallest target duration of the streams. The media files of the

variant streams are, in one embodiment, either MPEG-2 Transport Streams or

MPEG-2 Program Streams with sample timestamps that match for corresponding

content in all variant streams. Also, all variant streams should, in one

embodiment, contain the same audio encoding. This allows client devices to

switch between variant streams without losing content.

[0093] Referring to Figure 2C, the server device receives content to be provided

in operation 202. The server may then at least temporarily store the content in

operation 212. The content to be provided is segmented into multiple media files

in operation 222, Each media file is encoded for a selected bit rate (or a selected

value of other encoding parameters) and stored on the server in operation 232.

For example, the media files may be targeted for high-, medium- and low-

bandwidth connections. The media.files can be encrypted prior to storage. The
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enbodi ment, the previous playlist. As discussed below in greater detail,
client devices can request the playlist nultiple tinmes. These requests
enabl e t wocbioars2sdevi ces to utilize the nost recent pl agiritstooslosvcene
enbodi ment, the additional data may be netadata; in this case, the playlist
does not need to be updated, but the segnents can be updated to include
nmet adata. For exanple, the netadata nay contain tinmestanps which can be
mat ched with tinestanps in the segnents, and the netadata can be added to
segnents having matching tinmestanps. [0088] The updated playlist nmay al so
result in the renoval of nedia files. In one enbodi nent, a server should
renmove URIs, for the nedia files, fromthe playlist in the order in which
they were addedneesingns "ﬁ‘lWM fals tangpted Fs therMapeNSTHNes Of GaMnecHgnssBANRSr r enpves

an entire presepabd @rbfo»llcle a@%ﬁﬁm& Qﬁ‘peﬁér%}lhi R tafgel &.ﬁ]a)wdun@val | able to client
devices. In one enbodinent, the server maintains the nedia files and the

playlist file(d90Hbinensemaadimentonvasiant aylisighgensrated|imgparaiion 243 with)

contai ning a nmaghisas féstGbeliBel hR RN Vafod! ehEMifzUEFeRNThE kigE by devi ces to
finish accessing the presentation. Accordingly, every nedia file URI in the

playlist file dafudseloppemplestn RRTHC-SAREAM: ?@@AR&CF‘NFCOL“H’Q Igvs! VitRii cat e t he

appr oxi mat e curamlalttbueo,%gf,&{di,gnnma pifygistyaeli a files indicated by the
playlist file. In alternate enbodinents, the nedia files and the playli st

file(s) may be [PERbIBE vATATERIPHIESY. inqlysis B} Ts s rpeckiaplapist feRfoedes for the

playlist from GhiieRteneRigd&RIs G, b clidht BdVReTaE ¥elict Plaidél St AR tdaemepdat ed
playlist in operation 275. |In one enbodinent, playlists are updated on a

regul ar basis, d'gnatxesprgyided iy theyarians Pllist "Hjécaf‘& @Fé'&FOti@gtk}’(é seag get

duration. Peri qéievetpdl@iresponding Pﬁylmslt )l msbnefdnitddiplehOWchidhedsae\waly t o provi de
access to servers to a dynam ca sncgl g present at | on [ 0090] Figure 2C
is a flow di agrafies et&’ﬁ l@h‘&@ﬁf‘%ét £-E AP TR YD 163RSCdP nore server

devi ces to prOWiglResPAI9). CTOBY&riknt playlBt inBRitindeNd EEiSusitatindMeveld ipl € bi t
rates, which i Ssto?g]deonftﬁg srgrv%]; mtor]];)graggneZS%f Irfjl (l)[;[e?artlgr? Ejlifgac?ltorf teh%ml;efylls-lt-sh e exanple of
referred to in the variant playlist can also be generated and then stored in
operation 252,
[0096] In response to a request from a client device, the server may transmit the
variant playlist that indicates the various encoding levels in operation 272. The
server may receive a request for one of the media playlists specified in the
variant playlist corresponding to a selected bit rate in operation 282. In response
to the request, the server transmits the media playlist file corresponding to the
request from the client device in operation 292. The client device may then use
the media playlist to request media files from the server. The server provides the
media files to the client device in response to requests in operation 297.
[0097] Figure 3A is a flow diagram of one embodiment of a technique for a
client device to support streaming of content using non-streaming protocols. The
example of Figure 3A is provided in terms of HTTP; however, other non-
streaming protocols can be utilized in a similar manner. The methods shown in
Figures 3A-3B can be performed by one client device or by several separate
client devices. For example, in the case of any one of these methods, a single
client device may perform all of the operations (e.g. request a playlist file,

request media files using URIs in the playlist file, assemble the media files to
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Figure 2Cis provided in ternms of HITTP; however, other non-streanm ng
protocols can be utilized in a simlar manner. The exanple of Figure 2Cis
provi ded wotermesmfii a server performng certain tasks. [POma®%es09/069894 nunber
of servers may be utilized. For exanple, the server that provides nedia
files to client devices may be a different device than a server that
segnents the content into nultiple nedia files. [0091] In one enbodi nent,
the server can offer nultiple playlist files or a single playlist file with
multiple nedia file lists in the single playlist file to provide different
encodi ngs of the sanme presentation. If different encodings are provided,
playlist file(s) may include each vari ant strean1p{ovidingﬁpifferent bi t

rates to al | owEEPSrERANGRIQYIdEPIES @Y QUPYNAT FRXS ! AiURsa gL daNfRBsAcal Iy (this

is described fuyeib@lson b@pmenb'fmaowrgtmnﬁe%uﬁ Bt Adnddvice Phraghiesta fil es
havi ng vari ant streans can include an EXT-X-STREAM | NF tag for each vari ant

stream Each EXiyissfrgandirequegt medip filcsusing YRISRdhepladistile erdian 89/ have t he

sane PROGRAM | hadt trielin filed fordksé!By a JdaendIneXedbitd Whiviatdaerédess tRambdipr esent ati on
is unique within the variant streans. i[n,ooagllpﬁl n one enbodi nent, the server

meets the fol | dUFsieeL6Ha IndiPrRvidefpasiey B variant streams. Each
;/ﬁr It ant st [ eam[o«ys% Wﬁ@ieﬁﬁqeﬁ)fce g r@]taé'éfg ﬁﬁﬂis_?_ﬂle fioRCd sbehel th @Biaii@rﬂ?L cont ent
at 1S not par, (0} e n resentat] on. e server nmaKe e sane
period of cont é’h?' oge F‘&gﬁ?‘i%mf‘gr‘%‘éfeﬂ“‘??bﬁsi"lfﬂ? acg?fﬂé'éﬁ%a%ﬁﬁ?ﬁ%ﬁm&&cm acy of
the snal |l est t gr@6dol.dTHeatduest ubifizds AQ/RIké QfiRRial pildisiile s@reliioh @ sefved he vari ant
streans are, in one enbodinment, either MPEG 2 Transport Stre or MPEG 2
" 28 Peseppoaehdha

Progr am St r eams” MRS HRRNEN SR P AOBSTFATARE RIBOEHS $a50e SHRPPHE i ng cont ent

in all variant redpb®am®Bthe Alqees, tdd dervewillarthsihit the 36mespridgthlaylift fIR

enbodi nent, contain the sane u%:sﬁ encgd' ng. . Thi s %I I ONs cljient devices to
: K f oY

swi tch bet ween AR AV eA Reby gi§ted|2BRerge BN P AN §' Referring to
Fi gure 2C, the vwigleé€indday beahyc@a®indish of Wife@ BE wir€led @etplotksi Eeher thoOper at i on

202. The ser Vernegvao¥k rtngye ge g atel née?\ggrkt(ee. g,p I%rE%rSIOEXI,S[Eg](E %OEP(% o?ggélﬁlrl]z}r 'n
telephone network (e.g., 3G).
[0099] The client device can receive the playlist file in operation 310. The
playlist file can be stored in a memory of the client device in operation 320. The
memory can be, for example, a hard disk, a flash memory, a random-access
memory. In one embodiment, each time a playlist file is loaded or reloaded from
the playlist URI, the client checks to determine that the playlist file begins with a
#EXTM3U tag and does not continue if the tag is absent. As discussed above,
the playlist file includes one or more tags as well as one or more URIs to media
files.
[0100] The client device can include an assembler agent that uses the playlist file
to reassemble the original content by requesting media files indicated by the -
URISs in the playlist file in operation 330. In one embodiment, the assembler
agent is a plug-in module that is part of a standard Web browser application. In
another embodiment, the assembler agent may be a stand-alone application that
interacts with a Web browser to receive and assemble the media files using the
playlist file(s). As a further example, the assembler agent may be a special-

purpose hardware or firmware component that is embedded in the client device.
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operation 212. The content to be provided is segnented into nmultiple nedia
files in operation 222. Each nedia file is encoded for a selected bit rate
(or a selwotenhorsdsue of ot her encodi ng paraneters) and ®corsdoooncdche server
in operation 232. For exanple, the nedia files nmay be targeted for high-,
medi um and | owbandw dt h connections. The nedia.files can be encrypted
prior to storage. Theencoding of the nedia files targeted for the various
types of connections nay be selected to provide a stream ng experience at
the target bandwi dth | evel. [0094] In one enbodinent, a variant playlist is
generated in operation 242 with tags as described herein that indicate
various encoding | evels. The tags may include, for exanple, an

EXT- X- STREAM | NE1Q13 Jhe esserablensausss madiafiles &om thewlaiskfilgre be dowalaaded espondi ng

nedi a playlist ffdnln fhe se{rogglﬁlcaya'b@tl‘{@{ﬂ{ﬁnﬁf R lﬂy)’lfststtlle @@tﬂalhsntﬁé pte X} Ris to nedia
playlist files for the various éncod ;@g@ evel Thus, a client device can
|

sel ect a tar getENPRISTA3ge amy pedia fils ingdi t”le\Pé%’“EfrfﬂQ/I“ééEe playediiesty Hr i ant

playlist indi cahd BRTHOENBDEPPS doBMelest, aﬁydmgcﬁ& file@¥&pt #afamg%{ﬁrapondl ng
playlist file. In one enbodinent, a client device ¥ change between bit
m

rates during plss§aRdsklasianeglia tles maybs plpved fifst + Angedlgiarst media ﬁeéﬁ.ﬂ"é% 9A- 9D) .

The variant pl ayk b&h chdyeh %@Esbdf’lﬂmtlh@dné/ﬁlreé RAuke A;ﬁmi@mnegreh&a\aed $n bk Stored on
the server in operatlon 25 n operation 2 each of the playlists

referred to in aMhedingpl Hythe aqdaryhaté'teyeawamnébf ieyligile fosheavisafhg t hen st or ed

in operation Z%nteﬁtQDﬁ@JenJea olLESTRRRDE I She@nIbBHHRAL (he RN e videl ABMpHeVi ce, the
server may transmt the variant playlist that i ndj cates the vari ous

encodi ng | evel sw.'%da]se&aéﬂ%wdzfmceOfwée's@ﬁx/éfﬁ reqyifed @pditres emdytiest for one

of the nedia p'tﬁYﬂeﬂ)%ﬁoﬁﬂ@@dlﬁtbﬁﬁzbtédbliﬁﬁck\/@ﬂk@é’lﬁnd@hs’%&'fhﬁtﬁ:mﬁ&ﬁﬁyeSpond' ng to a
selected bit rate in operatijon I'n resgonse to the request, the server

transmits the ﬁ@BW&meﬂVPW§¥kWWFé“@dWPé@EH ding to the request fromthe

client device i[p102peheddvaiload8medih Blets) cAbe stP i6 @ niBMory Hifthe Ut t he nedi a
playlist to request nedia files fromthe server. The server provides the

media files to ‘{eh‘ée 1 9pemtionA0; dhe mempryap 3hich theropishirar PEstpiad BR¥Pat i on 297.

any type of memory on the client device, for example, random-access memory, a
hard disk, or a video buffer. The storage may be temporary to allow playback or
may be permanent. If the playlist file contains the EXT-X-ALLOW-CACHE tag
and its value is NO, the client does not store the downloaded media files after
they have been played. If the playlist contains the EXT-X-ALLOW-CACHE tag
and its value is YES, the client device may store the media files in_de'finitely for
later replay. The client device may use the value of the EXT-X-PROGRAM-
DATE-TIME tag to display the program origination time to the user. In one
embodiment, the client can buffer multiple media files so that it is less
susceptible to network jitter, in order to provide a better user experience.

[0103] In one embodiment, if the decryption method is AES-128, then AES-128
CBC decryption is applied to the individual media files. The entire file is
decrypted. In one embodiment, cipher block chaining is not applied across
media files. The sequence number of the media file can be used as the
initialization vector as described above.

[0104] From the memory, the content can be output from the client device in
operation 350. The output or presentation may be, for example, audio output via

built-in speakers or head phones. The output may include video that is output via

25



[0097] Figure 3Ais a flow diagram of one enbodi nrent of a technique for a
client device to support stream ng of content using non-stream ng

pr ot ocol swoBhm/esmmpl e of Figure 3A is provided in ternmecofUskiioBsochonever,
ot her nonstream ng protocols can be utilized in a simlar nmanner. The

met hods shown in Figures 3A-3B can be perforned by one client device or by
several separate client devices. For exanple, in the case of any one of

t hese nethods, a single client device may performall of the operations
(e.g. request a playlist file, request nedia files using URIs in the
playlist file, assenmble the media files togenerate and provide a
presentation/output) or several distinct client devices can perform sone
but not all of aspEeHYRraesieskEon theglierd deviges Any|tyref outewtiksewe Hrthe duest a

playlist file E}th/bre%ﬂh'f‘e%t Irﬂ@;&ika%of\ Bfle%xeléﬁéd?ge\k@ Rterflintd @hdthd WlekeSdre f1 1 € and
can store those nedia f for use by a second client device which can

process the nedpamorg re%dwt %‘eig’@ri’éﬁr%‘?féd &hEenh Plaviistwhigh prvegiehesr Plamsdstit put ) .

[0098] The cli %ﬂknﬂl@%l@@nﬁavu@m&amepéxésvkananftﬁeﬁrﬁavéﬁ&r&a] server in
operation 300. In one enbodi ment, the request is rade according to an

HTTP- conpl i ant Tefugttesd dlen Prosessingagieas 1o appialions3304n whichope armeramefial pl ayl i st

file stored on ffilersS@heskd addth@plo8dsAbearE PRl MoSsucPinB@h fiROGeSt r eam ng
protocol s can be supported. In response to the request, the server wll

transmt the c@i‘r“é%‘ﬁdﬂ%ﬁ‘H&leﬁflﬁwtlpk‘f/“%‘lhi“@ been rlpxed); thes REocesyBE PEOCRRIB wor k. As

di scussed aboveg oﬁéaﬁlon@swﬂfch%fenmemmmr e piyli®IrigsSinciamnd af 8fi @g any
conbi nation of wired or wireless networks. Further, the network may be a

dat a network (d0YS) Ifl‘EﬁilEaﬁéG‘Z‘“@L]“‘ies ap preHtag sz F§ T-SrEMDEISIT) i) operaion ephone

network (e.g., 339playbRRL8ses Wherthd ﬂg&aﬂﬁyln@ﬁzaﬁaﬂy fh%%ﬂiyl&ﬁfﬂéﬁv@' aylist file
in operation 310. The playlist file can be stored in menory of the client

devi ce in oper rlaygdolft dﬁ%,grfﬁf’?} i 4y Plalistfthgn té@(%ﬂﬁﬂ @Vlcér%?séﬁ i sk, a

flash memory, adyRRdesh AemaRSsePRAB M evertd b&RGO Jh 000 obRACH time a
playlist file is | oaded or reloaded fromthe playlist URI, the client

checks to det erﬁ‘i‘}}?éo"thPS?‘e?H‘éylﬁfﬁ’g'iﬂleﬂoar‘?"l‘e begins with a #EXTMBU tag and
does not conti nerel iAs UREusta@Tn kea@P&RIE wittASspdtis6 BEsRMDBEA R Ger may

update a playlist file to introduce supplementary content (e.g., additional media
file identifiers corresponding to additional media content in a live broadcast) or
additional content (e.g. content further down the stream). To access the
supplementary content or additional content, a client can reload the updated
playlist from the server. This can provide a mechanism by which playlist files
can be dynamically updated, even during playback of the media content
associated with a playlist file. A client can request a reload of the playlist file
based on a number of triggers. The lack of an end tag is one such trigger.
[0107] In one embodiment, the client device periodically reloads the playlist
file(s) unless the playlist file contains the EXT-X-ENDLIST tag. When the
client device loads a playlist file for the first time or reloads a playlist file and
finds that the playlist file has changed since the last time it was loaded, the client
can wait for a period of time before attempting to reload the playlist file again.
This period is called the initial minimum reload delay. It is measured from the
time that the client began loading the playlist file.

[0108] In one embodiment, the initial minimum reload delay is the duration of

the last media file in the playlist file or three times the target duration, whichever
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the playlist file includes one or nore tags as well as one or nore URIs to
nmedia files. [0100] The client device can include an assenbl er agent that
uses the wbaylows2sfii |l e to reassenble the original conteRrCThR200006834 i ng
media files indicated by the URIs in the playlist file in operation 330. In
one enbodi nent, the assenbler agent is a plug-in nodule that is part of a
standard Web browser application. In another enbodi nent, the assenbler
agent may be a stand-al one application that interacts with a Wb browser to
recei ve and assenble the nedia files using the playlist file(s). As a
further exanple, the assenbl er agent may be a speci al purpose hardware or
firmvare conponent that is enbedded in the client device.[0101] The

assenbl er causdslepeding Mepiadide duyrgipnihepesified by the EXTINF tag Kéheddigftl oaded from

the server indiggiRd phylibtite 4dalfids Ibhe it ARG nb @xﬂ.gea thehitleliERRARW RS fdr he
EXT- XENDLI ST tag, any nedia file indicated by the playlist file nmay be

pl ayed first. |3Pepipdofthme b@fCENmym fLagmingmpg delgy @s@memb%ylerﬁeﬁﬁh&efu | e

except for the (@skheaigersRAB ot OmbBple oFﬁn@hrﬂtleHﬁﬁquHﬁXlop@de@iyayed first.
Once the first media file to play has been chosen, subsequent nedia files

in the playlist¥isheerayless) dmeneembodimsAe thisypeEPlResf S for A fishaltenmberS t hat  t hey

appear in the pgbaydetsld alibhft 2088 DE6MUBRqEdABateAPIsERSwdver, Bh&SANtiges out of
order). In one enbodi ment, the client aew ce attenpts to load nedia files

in advance of VPRYPEtUR¥Y are required (and stores themin a buffer) to

provi de uni nt erjo109) eachinkydasKiseed 1§l@adé@6}3@ﬁ>§@édethfa Ofient BVRRIeRANin¥Al | at i ons
i n network Iatency and_t hroughput. [0102] The downl oaded nedia file(s) can

be stored in a BBt Hﬁtq%&r@meé?ﬁnea@w iafie o lopd  Hieifiss Tt loaghs menory in

whi ch the cont eﬁktmaﬂ@fliaeelsétwteq)ldy&ystlaed@aybeayWeOifu@mme@mkh@ client
device, for exanple, random ac di sk or a video buffer.

gess rrermrg, a hard
The storage mayPeBEYELhAs Sretrigaded and the plaglish{jlsdogs nof coriain e Efdr ¥anent . If the
playlist file qapbmR- BBQUEBJcEHgtxeMb%CéﬁlﬂEntyagatMutrm pwaligigild S NO, the

client does not stor nmedia files_after they have been
pl ayed. If the BMayf ﬁ?b]{i(?ﬁﬁﬁlﬁélof‘ 3"@1*?% 2 thecshiseiArhgee i was originally

found, halting playback if the file is not found. The next media file to load can
be the first media file URI following the last-loaded URI in the playlist file.
[0110] If the first file to be played has been loaded and the playlist file contains
the EXT-X-MEDIA-SEQUENCE tag, then the next media file to load can be the
one with the lowest sequence number that is greater than the sequence number of
the last media file loaded. If the playlist file contains an EXT-X-KEY tag that
specifies a key file URI, the client device obtains the key file and uses the key
inside the key file to decrypt the media files following the EXT-X-KEY tag until
another EXT-X-KEY tag is encountered.

[0111] In one embodiment, the client device utilizes the same URI as previously
used to download the playlist file. Thus, if changes have been made to the
pl.aylist file, the client device may use the updated playlist file to retrieve media
files and provide output based on the media files.

[0112] Changes to the playlist file may include, for example, deletion of a URI
to a media file, addition of a URI to a new media file, replacement of a URI to a
replacement media file. When changes are made to the playlist file, one or more

tags may be updated to reflect the change(s). For example, the duration tag may
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and its value is YES, the client device may store the nedia files
indefinitely for later replay. The client device nay use the value of the
EXT- X- PROGBAMOATE281TI VE tag to display the program ori giPoattsesvossees t o t he
user. In one enbodi ment, the client can buffer nultiple nedia files so that
it is less susceptible to network jitter, in order to provide a better user
experience. [0103] In one enbodinent, if the decryption nethod is AES- 128,
then AES- 128 CBC decryption is applied to the individual nmedia files. The
entire file is decrypted. In one enbodi nent, cipher block chaining is not
applied across nedia files. The sequence nunber of the nmedia file can be

used as the initialization vector as described above. [0104] Fromthe
menory, the corftdRfatedihchiaess i hametiadiissreialten 3 gipecde theckratign 8¢ at i on 350.

The output or RiSSERIAHMedBYeDiBdicd @ byak@pmyife fiRUdi 0 output via built-in
speakers or head ](%hones The output may include video that is output viaa

screen or proj d8HiSY FigusedR ke flow dngram oy preembadineptofa@ tephnigeg 1962 known in the

art may be uti Idl@ﬁfaew&ao@ﬂ%atstr%ﬁ%'iofleon&msﬁgInmmpléiﬁwafé@wd@h@srdmnes
whet her there are any nore nedia files in the stored, current pI ayl i st

whi ch have not PR Jiemytixg stpams HoE Gramplepfdiguse &Bis prevideddmtepaepia fi| es

exist (and if _trlnﬂw,!ﬂawaven@thebﬂﬁﬁrhtfeaﬂmgﬁow&lskh}e&Lnnle&eisalsnﬂna&eturns to
operation 330 in which one or nore nedia files are requested and the

process repeat "¢t here are no such nedia files (i.e., all nedia files in
the current pl quisagtrnbaica: ®ors ci l@é{&gt)a,pli)‘h@tml@fr%@ﬁﬁbmop[A@CGEds to
operation 352, which determ nes her the ¥I ist file includes an end

1

tag. [0105] | f disqussed abpys. e H‘%&F‘J&%g‘aéhe '@Ht?"‘fda‘ﬁ izipg g URIpropided geNfhe | ST) 1y
olper ?t i onf 3:32 hdnkrawga% Iﬁ?ﬁé@ﬁ)d&ﬁi’dﬁt tnlreq)uyg@h fae fclu@& usﬁﬁgswzﬂdmfoy It he )
paylst Il e have Dbeen a the end ta snotlntepaylst t hen
the client deviSEeAmsems g{‘gg‘l t?)P'é’?ﬂdFé'teSé'@%\F?P‘?“?Grﬂ‘ftf?ﬁ‘é“%W?egr‘“a{’mfrreverts
back to oper at ivasids3@6ingle pRblisakile 1ﬁclﬁd¢§UR@§f09fhemdﬁtfﬂéi dpkaylof ge for the
program [0106] As discus with respect to Figure 2B, a

ed in greater eta
server may updafBan SERL i.gfie"ialnlpgsg‘bw’?ﬂt %:%“%eﬁﬂbﬁeéﬂ@ﬂt%“& Bontent (e.g.,

addi ti onal mnediadother embodiment, the variant streams may be represented by multiple distinct
playlist files separately provided to the client that each provide the same content
at different bit rates, and a variant playlist can provide a URI for each of the
distinct playlist files. This allows the client device to select the bit rate based on
client conditions.
[0115] The playlist file(s) can be retrieved by the client device in opefation 375.
The playlist file(s) can be stored in the client device memory in operation 380.
The client device may select the bit rate to be used in operation 385 based upon
current network connection speeds. Media files are requested from the server
utilizing URIs included in the playlist file corresponding to the selected bit rate
in operation 390. The retrieved media files can be stored in the client device
memory. Output is provided by the client device utilizing the media files in
operation 394 and the client device determines whether to change the bit rate.
[0116] In one embodiment, a client device selects the lowest available bit rate
initially. While playing the media, the client device can monitor available
bandwidth (e.g. current network connection bit rates) to determine whether the
available bandwidth can support use of a higher bit rate for playback. If so, the

client device can select a higher bit rate and access the media files indicated by
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file identifiers corresponding to additional nedia content in a live
broadcast) or additional content (e.g. content further down the stream. To
access t hwozoppi7essent ary content or additional content, paTalsc@anewan rel oad
the updated playlist fromthe server. This can provi de a nmechani sm by which
playlist files can be dynam cally updated, even during playback of the
medi a content associated with a playlist file. A client can request a

rel oad of the playlist file based on a nunmber of triggers. The |lack of an
end tag is one such trigger. [0107] In one enbodi ment, the client device
periodically reloads the playlist file(s) unless the playlist file contains
t he EXT-X-ENDLI ST tag. Wien the client device |oads a playlist file for the
first tinme or rkqbghesbiyray media glaylist fils. Ahgirersrpracen pliabe supgofdayithet file has

changed since tﬂ?@bﬁ&%%nsﬁlh@?tobtmu‘éﬁﬁaddmﬁ%e dibg delit&&n s6iRRt MEWdr bftor @ peri od

of time before attenpting to reload the ylist file again. This period is

rel oad pl a . Tt
cal | ed the i ni trRtapndicaessiinediadtles indirasgd by the owenbibraigraediaplpthistfHe time t hat

the client beggmipadhd@ichttRvick 8ehb&kind il Bre id Spdibn B, GhexsHNOd) TeNt, the
initial mnimumreload delay is the duration of the last nmedia file in the

playlist file OFSPERF&RA ehapgssinailabla Prichvidil PRINiTRONSHAR ERIPRH 8¢ | ess. The
nedia file duraiitfRelise mpeelcti £8r¥ntbieaEihldaribass. Ik ofdntolin®t, rel oads a
playlist file and finds that it has not changed then the client can wait

for a period oftot§lsrka Biderspibit raiertls qlignt denige manpHizme ddfesgnt fist oS HBembodi ment

is three timnmes jhdiRich & @€ plafiist AleltRd cOfespondbiolthdhed Rfeclel Bitirié. tin@he M Ni MUM
rel oad del ay, whichever Is |less. In one enbodinent, this nulxlgée is 0.5

for a first at teé‘r?ﬁ?i,mei‘: the clignt Qevé@d‘éﬂifcfh%ﬂgteéﬁﬁtesadﬂﬂng?@eqs&f medig Siks§uent
attenpts; hoMewﬁﬂm]@PQgﬁLnultiples may be used. [0109] Each tine a playlist

file is | oaded or rel oaded, the client device examnes the playlist file to
det erni ne the A@KA8] Kebs bit rajedoes pot phpnge inpRreration 3¢, then e elient deyirei s t he nedi a

file selected tdetephidys Whckiet thdf WHEHGMJIEGhpRYEY Riedih Files REthE birfdne medi a file to
be pl ayed has been | oaded and the playlist file does not contain the

> P . C
EXT- XMEDI A-  SE@#Retevhichday el beghaetaipyed apd pigsenisdy fisych mefia e eXitr r ent

playlist file then processing returns to operation 390 and one or more media files are
retrieved using the URISs for those files in the playlist. If there are no such media
files (i.e. all media files in the current playlist haven been played), then
processing proceeds to operation 396 in which it is determined whether the
playlist includes an end tag. If it does, the playback of the program has ended
and the process has completed; if it does not, then processing reverts to operation
370, and the client device requests to reload the playlist for the program, and the
process repeats through the method shown in Figure 3B.
[0119] Figure 4 is a block diagram of one embodiment of a server stream agent.
It will be understood that the elements of server stream agent 400 can be
distributed across several server devices. For example, a first server device can
include the segmenter 430, the indexer 440 and security 450 but not the file
server 460 and a second server device can include the file server 450 but not the
segmenter 430, the indexer 440 and security 450. In this example, the first server
device would prepare the playlists and media filés but would not transmit them to
client devices while one or more second server devices would receive and
optionally store the playlists and media files and would transmit the playlists and

media files to the client devices. Server stream agent 400 includes control logic
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contains the URI of the last |oaded nedia file at the offset where it was
originally found, halting playback if the file is not found. The next nedia
file to Iwedomensise the first media file URI foll ow ng rhe/usaewiobwaded UR
inthe playlist file. [0110] If the first file to be played has been | oaded
and the playlist file contains the EXT-X- MED A- SEQUENCE tag, then the next
nmedia file to | oad can be the one with the | owest sequence nunber that is
greater than the sequence nunber of the last nedia file | oaded. If the
playlist file contains an EXT-X-KEY tag that specifies a key file URI, the
client device obtains the key file and uses the key inside the key file to
decrypt the nedia files follow ng the EXT-X-KEY tag until another EXT-X-KEY
tag i s encount &l @avhighgmplements logical Bigiparlrerirol tq ¢iecoperton efesgivee utili zes

the same UR a%u@Jneygeelt@byanu%@mIa& a@wemee%ﬁlzhfdn@amg%p{érmﬁin drsdrer Thus, if
changes have been nade to the playlist file, the Client device may use the

updat ed pl ayl i $tream pgen490; é?%‘F B\ bprhf ware jqgiecirgwits 95 s aderoytings9f based on

the media fil egimh@klz] M&%ehps&mstpéaawgbﬁuoé icRidBBOhe oPmbrede,  for
exanple, deletion of a URI to a nedia file, addition of a URI to a new

nedia file, repPRlcadEIHvhichurgresent cods waveReeIns/ar PrASERME that pEVidphen changes

are nmade to th@nsﬂh&ﬂnbﬁicoﬁﬁél%g@m or nore tags nmay be updated to reflect
t he change(s). For_exanple, the duration tag nmaybe updated if changes to

the media fil ed0128L8¢rveriseam agenrf9 inqudenmemeny A #-ovhigdt repmentsipayback of t he

medi a files i ndhesiredevitt of RRedRltaY WefmbryfredoBece [ 3dbAhg FAd b iBstABids. a fl ow
di agram of one enbodi ment of a technique for a client device to support

streani ng of cOfRMAY 4lEPaYnREfe ‘i“ﬁ'f‘%’yﬁ‘i’cta' P S48 SHEATEPEEPSA09NS Vedrash of

al ternative stroeaBnatilél§, iftRIR ﬂenﬁf)ry%fﬂ!@h@st@ﬁtdnsorp\ﬁ/ﬂ\lh stoekr kteaher N5 of HTTR;
however, other non-stream ng protocols can be utilized in a simlar manner.

[0114] The cl i @&t a%%ﬁeeéescéﬁw?reﬁﬁmtag%wﬁqoagh%mlu% PRE QrIMGHBICERTSN 370. As

di scussed aboveajé tvhﬂchple@yslehﬁdccésg irferfiBes tBom @i inpiREput infetfadeN Serder UR
provided to the client e. In one enhodinment, the playlist file
i ncl udes |isti ﬁﬁganbzfge{}ta@ﬁ regard to entities (electronic or human) external to server

stream agent 400.

[0121] Server stream agent 400 also can include server stream engine 420, which
represents one or more functions that enable server stream agent 400 to provide
the real-time, or near real-time, streaming as described herein. The example of
Figure 4 provides several components that may be included in server stream
engine 420; however, different or additional components may also be included.
Example components that may be involved in providing the streaming
environment include segmenter 430, indexer 440, security 450 and file server
460. Each of these components may further include other components to provide
other functions. As used herein, a component refers to routine, a subsystem, etc.,
whether implemented in hardware, software, firmware or some combination
thereof.

[0122] Segmenter 430 divides the content to be provided into media files that
can be transmitted as files using a Web server protocol (e.g., HTTP). For
example, segmenter 430 may divide the content into predetermined, fixed-size
blocks of data in a pre-determined file format.

[0123] Indexer 440 may provide one or more playlist files that provide an

address or URI to the media files created by segmenter 430. Indexer 440 may,
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streans of nmedia files to provide the same content at different bit rates;
in other words, a single playlist file includes URIs for the nedia files of
each of twe01masisant streans. The exanpl e shown in Fi gece/3Buses?24 hi s
enbodi ment. In another enbodi ment, the variant streans may be represented
by nmultiple distinct playlist files separately provided to the client that
each provide the sane content at different bit rates, and a vari ant

pl aylist can provide a URI for each of the distinct playlist files. This
allows the client device to select the bit rate based on client conditions.
[0115] The playlist file(s) can be retrieved by the client device in
operation 375. The playlist file(s) can be stored in the client device
mermory in oper d¢fespamBgcrreartne oF merstfilefevithcelistng ok asdar ferhdengifiersrat e to be

used in operat i:gResPGmii r%@%&thqf?@&eﬁw&ﬁﬁ%m&%r‘@b KTRORORERI OhyDReeds. Medi a
files are requested fromthe server utilizing UR's incl uded in the playlist

file correspondreagdrpassigaedsy ctbersgementer #aR er indexeigPalnderer d4QcanThe retri eved

media files Car&ls@%cﬁid%ﬁéjox‘xﬁbré Hl?s o th@ﬁl&ylﬂﬁt’{lkﬁ% sHFﬂERraMcesth%'r't is provided
by the client device utilizi n% he media files in operation 394 and the

client device d&lizatinp althe wedie ks t o change the bit rate. [0116] In one
enbodi nent, a qblzﬁrgedﬁﬁW@@ S PR sbhiity RNERE (e?é BihdrfitoR) AL as'tRdsE

initially. Wi ng the nmedia, the client vice can nonitor avail able
bandwi dth (e. gdlse'aﬁw%quqae‘ff%%ekv%@ﬂm@@tPrewd%}’\iebuseatf@él)ncv@naaétrékawne whet her

the avail able Q@F.@w(j%hn&%fbrmwogt sY$E8m @ a RnlokeliBht dlite. 'WEEsRE Pl ayback.
If so, the client device can sel ect hi gher bit rate and access the nedia

files indicated® leahé“PrRP@I"fé"re"BF‘Plerﬁmﬁ%‘ﬂi’l&“bﬁr%‘?ml%t file. The reverse can

al so be suppor tigms] Figukd'®isRl iR AraaPTDHEBRbddRReTUE N cIRANGA A onc t he cl i ent
device can select_a lower bit rate and access the nedia files indicated by

the lower bit ravd bewadestprddhatitiqelqmangs of pgliepypirepm agprt cg beshtriBéi®d ce changes

the bit rate i ncoRRAEAAIRNenbvicdsOFo%aMPIk S firkttlibRUBARS&N iR 1A GRange in
avai |l abl e bandwi dth or_in response to user input, the client device my

sel ect a differ&Kmblsr §3Oraé3fjée‘iuﬂtyo'5;§@|aé‘ﬂ Fagrproyads a qeﬁrYB‘ﬁ‘é EFRimMeERt, to sel ect
a different bi tfidsab @sdcbRi dleh@ielice Bl @EusBYn uatphtlgé@erﬁoﬂsmf(wtaaés dot st of URIs

include an assembler 530 and security 550). In another example, a primary client
device can retrieve playlists and provide them to a secondary client device which
retrieves media files specified in the playlist and generates an output to present
these media files. Client stream agent 500 includes control logic 510, which
implements logical functional control to direct of)eration of client stream agent
500, and hardware associated with directing operation of client stream agent 500.
Logic may be hardware logic circuits or software routines or firmware. In one
embodiment, client stream agent 500 includes one or more applications 512,
which represent code sequence or programs that provide instructions to control
logic 510.

{0126] Client stream agent 500 includes memory 514, which represents a
memory device or access to a memory resource for storing data and/or
instructions. Memory 514 may include memory local to client stream agent 500,
as well as, or alternatively, including memory of the host system on which client
stream agent 500 resides. Client stream agent 500 also includes one or more

interfaces 516, which represent access interfaces to/from (an input/output
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included in the playlist file that corresponds to the new sel ected bit
rate. In one enbodi nent, the client device may change bit rates during
access ofwordioa7gisies within a playlist. [0118] If the lpct/usados/ocwes not
change in operation 394, then the client device determ nes whether there
are any nore unplayed nedia files in the current playlist which have not
been retrieved and presented. If such nedia files exist, then processing
returns to operation 390 and one or nore nedia files are retrieved using
the URIs for those files in the playlist. If there are no such nedia files
(i.e. all nedia files in the current playlist haven been played), then
processing proceeds to operation 396 in which it is determ ned whether the
pl ayli st i ncl ud&erfass) diget siraayn agent 3Q0 wihgggard Weenpliesfelggtenisfor biBamr ogr am has
ended and the RLKRRAFS chéw scQiPleehedp. i f it does not, then processing

reverts to operation 370, and the client device requests to reload the
playlist for tH&I2J}EYesreammeentpl0 alsp eandaclydeslient streat engits SLhevidt hod shown

in Figure 3B. [&kd:hts Gheddtmforétundtichs MlaP&iibid cRGE artaffag@iSoei¥psliaent of a
server streamagent. It will be understood that the el ements of server

stream agent 400 EaHinseoeat fepliie freapingss dessybgddierein  Theexaerlf eles. - For

exanpl e, a fir $gupes yRlidekei G c@&?pﬂeﬂ@'tl&h@ﬁna& beintREOGBALRIN 43@m t he i ndexer
440 and security 450 but not the file server 460 and a second server device

can incl ude th&n§ipg 3205 howryer. dufsrent er adgifionah gorapanapis may alagke inglidedi ndexer 440

and security 4%}ampl cbfipsnef¥ @iPm8y bd MGolddrif provRIintahe fRYAE Woul d prepare
the playlists and nedia files but would not transmt themto client devices

whil e one or mSPYradEERtpcludeasembles 930 QutPHigsn P4l ape sesRdtyopPi onal |y store

the playlists aaeh oBRdsachpdReniaidy WRMbAndli RN torhpRemts RYrbBdesomid medi a
files to the client devices. Server stream agent 400 includes control

| ogi c410, whi cKUICHPMSe ASHEL heEdh @SPMPRNSBYTFISITAP FUHRE: RSYOSYBeBisiect oper ati on
of server str eaimethgeitipleitied akhrd\adrel\Sofiveara IHMGhRR dorMé ddmbiiatiest | Ng
operation of server stream agent 400. Logic may be hardware logic circuits
or software rod#¥&s or firmmare. In one enbodi ment, server stream agent
400 i ncl udes one1281 ABRBler 530 can utilize a playlist file received from a server to access

the media files via Web server protocol (e.g., HTTP) from the server. In one
embodiment, assembler 530 may cause to be downloaded media files as
indicated by URIs in the playlist file. Assembler 530 may respond to tags
included in the playlist file.

{0129] Output generator 540 may provide the received media files as audio or
visual output (or both audio and visual) on the host system. Output generator
540 may, for example, cause audio to be output to one or more speakers and
video to be output to a display device. Security 550 may provide security
features such as those discussed above.

[0130] Figure 6 illustrates one embodiment of a playlist file with multiple tags.
The example playlist of Figure 6 includes a specific number and ordering of tags.
This is provided for description purposes only. Some playlist files may include
more, fewer or different combinations of tags and the tags can be arranged in a
different order than shown in Figure 6.

[0131] Begin tag 610 can indicate the beginning of a playlist file. In one
embodiment, begin tag 610 is a #EXTM3U tag. Duration tag 620 can indicate
the duration of the playback list. That is, the duration of the playback of the
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applications 412, which represent code sequence and/or prograns that
provide instructions to control logic 410. [0120] Server stream agent 400

i ncl udes worzoryo7484, whi ch represents a nenory devi ce OPCRMASRED/06%248 MENDrY
resource for storing data or instructions. Menory 414 may include menory

| ocal to server stream agent 400, as well as, or alternatively, including
menory of the host system on which server stream agent 400 resides. Server
stream agent 400 al so includes one or nore interfaces 416, which represent
access interfaces to/from (an input/output interface) server stream agent
400 with regard to entities (electronic or human) external to server stream
agent 400. [0121] Server stream agent 400 al so can include server stream
engi ne 420, whimeddiafdeyiadiengdbyoayback lighpQD. fly are smbdimenh duratieiipeoZXer ver

stream agent 4004 BxPXYARSETDORAGAON g RowVer, BHRF taés%l‘n alsh BBused! r €anm ng as
descri bed herein. The exanple of Figure 4 provides Several conponents that

may be i ncl uded0133] Bate{fame g 623 panangyidreinfopnation selaicd o, thejdatg anddimie aby

addi ti onal conpRN@Rieat FrBYd Y ORediDflel AR aeFXRPRIHRCCRTBON SR LAe t hat may be
i nvol ved in providing the stream gg envi ronnment _include segnmenter 430,
]

i ndexer 440, sé&bpdimgnyBetedipge g 025 ap F&T-AEROGRAM-RATEAEYE taonponent s may

further includeo@tieroep HRORRNS bk Asdal Q¥hdfceqhd @ hneich@me As used
herein, a conponent refers to routine, a subsystem etc., whether

i mpl enent ed i n SEEBRAD! 8laylihfile (9P dn 2 saapspRmpiPIdlisis o ePne 6WBPYiRET on t her eof .
[0122] Segment gequida@ 8 80desn EXE XCOIFRALISEQUENCHa@ModRder! dhd ta?@di a files
e

that can be transmtted as files using a Wb server protocol .g., HITP).
For exanpl e, sé&gh@irt¥use80 may divi de the content into predeterni ned,

fixed-size bl oggB3pbedatydad 40aR povRRFEMaNBfreldiddo §RuABtand/bO0123] | ndexer
440 may provide one or nore playlist files that grow de an address or UR

to the media ficne¥Ptiongaplisd thipedia fips fdisated By playligy Blef004 ey sxapple-dhe exanpl e,
create one or rEdufity thg 640 i kpbcy b dedripian REy @Ry @ilesispecificd@Rtuef | ers

media file indicators. In one embodiment, security tag 640 is an EXT-X-KEY
tag; however, other tags can also be used. Variant list tag 645 can indicate
whether variant streams are provided by playlist 600 as well as information
related to the variant streams (e.g., how many, bit rate). In one embodiment,
variant list tag 645 is an EXT-X-STREAM-INF tag.

[0134] Media file indicators 650 can provide information related to media files
to be played. In one embodiment, media file indicators 650 include URISs to
multiple media files to be played. In one embodiment, the order of the URIs in
playlist 600 corresponds to the order in which the media files should be accessed
and/or played. Subsequent playlist indictors 660 can provide information related
to one or more playback files to be used after playback file 600. In one
embodiment, subsequent playlist indicators 660 can include URIS to one or more
playlist files to be used after the media files of playlist 600 have been played.
[0135] Memory tag 670 can indicate whether and/or how long a client device
may store media files after playback of the media file content. In one
embodiment, memory tag 670 is an EXT-X-ALLOW-CACHE tag. End tag 680
indicates whether playlist file 600 is the last playlist file for a presentation. In
one embodiment, end tag 680 is an EXT-X-ENDLIST tag.
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corresponding to each file created by segnenter 430. The identifiers may be
created or assigned by either segnenter 430 or indexer 440. |ndexer 440 can
al so i nclwdeomwasmsn nore tags in the playlist files to ®UppsRa09A6wRsS
and/or utilization of the nedia files. [0124] Security 450 may provide
security features (e.g. encryption) such as those discussed above. Wb
server 460 may provide Wb server functionality related to providing files
stored on a host systemto a renote client device. Wb server 460 may
support, for exanple, HITP-conpliant protocols. [0125] Figure 5 is a block
di agram of one enbodi ment of a client streamagent. It will be understood
that the elenments of a client stream agent can be distributed across
several client [BE$] Thafollpwing sschipprentains seygralexapplepleylieiiics eccewingiticl ude an
assenbl er 530 gpdembsdinéd:ry 550 and can provide a decrypted stream of nedia
files to a second client device that includes an output generator 540 (but
does not include an y8&nbt 21 880" Hfd security 550). In another exanple, a
primary client deviggxgan retrieve playlists and provide themto a
secondary client devicxe xwhirdeTpekziremeso nedia files specified in the

pl ayl i st and gener at/B¥IIAH: ¢/ put to present these nmedia files. dient
stream agent 500 i ngfesteoitt-EEHINSgFEIERSLShch i npl enent s | ogi cal
functional control to direct operation of client stream agent 500, and

har dwar e associated_with directing operation of client stream agent 500.
Logic may be hardware logic circuits or software routines or firmvare. In
one enbodi nent, cli &htd S0y BHIACHgRIAY 150D Y§éPudE€SFdne or nore applications
512, which represen gﬁg%f sequence or prograns that provide instructions to
control |ogic 510. a ThkdEEBUrRSIToRAEN agent 500 i ncl udes nenory 514,

whi ch represents a HEXDIXyMEEIA-SBQEANCACZESS t0 a nenory resource for storing
data and/or instructions. Menory 514 may include nenory local to client

st ream agent 500, aﬁEﬁEWF‘ES. ar_alternatively, includipg menory of the

ttps://priv.example . cont

host system on whi cHggineiE,

https://priv.example.com/fileSequence268l.ts
$#EXTINF:8,
https://priv.example.com/fileSequence?2682.ts

Playlist file with encrypted media files

#EXTM3U
#EXT-X-MEDIA-SEQUENCE: 7794
#EXT-X~-TARGETDURATION:15

#EXT-X-KEY:METHOD=AES-128, URI="
https://priv.example.com/key.php2r=52"
#EXTINF:15,
http://media.example.com/fileSequence7794.ts
$EXTINF:15,
http://media.example.com/fileSequence7795.ts
#EXTINF:15,
http://media.example.com/fileSequence7796.ts
#EXT-X-KEY:METHOD=AES-128, URI="
https://priv.example.com/key.php?2r=53"
#EXTINF:15,
http://media.example.com/fileSequence7797.ts

Variant Playlist file

#EXTM3U
#EXT-X-STREAM-INF : PROGRAM—-ID=1, BANDWIDTH=1280000
http://example.com/low.m3u8
#EXT-X-STREAM-INF : PROGRAM-ID=1, BANDWIDTH=2560000
http://example.com/mid.m3u8
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stream agent 500 resides. Cient stream agent 500 al so i ncludes one or nore
interfaces 516, which represent access interfaces to/from (an

i nput / outwotzorweesdsace) client stream agent 500 wit h rega&cu/useooenticks es
(electronic or human) external to client stream agent 500. [0127] dient
stream agent 500 al so can include client stream engi ne 520, which
represents one or nore functions that enable client stream agent 500 to
provide the real-tinme, or near real-tine, stream ng as described herein.
The exanple of Figure 5 provides several conponents that may be included in
client stream engi ne 520; however, different or addi ti onal conponents may

al so be included. Exanple co onents t hat i nvol ved in providing the
streani ng envi ronrrerﬁg % ggﬁ@ﬁ%g%%g@g gm WBH{DTé*eﬁ%?Qaqo(gr 540 and
security 550. Each @Ex R Y further i ncl ude ot her conponents

to provide other funo%lanﬁpwﬁuﬂeseumheomun;"mp%mnpdﬂent refers to routine,

a subsystem etc., W : hareiNar e, software, firmvare or
some conbi nation thereof [0128] Assenbler 530 can utilize a playlist file
received froma server to acCess the nmedia fiITeS via Wb Server protoco
(e.g., HITP) fromthe server. In one enbodi nent, assenbler 530 nmay cause to
be downl oaded r@H74 Figure? isasflqwdingram efiomsembriigentofiamplaypckyechaiaug i | e.

Assenbl er 530 BYasEatiRQNetedis A0 ribQCHGE AnloRe &rh@odﬂjn@r\,( | ﬂla%ba&' drehe [ 0129]
Qut put generator 540 may provide the received nedia I'es as audi o or

vi sual out put ("&eivsd nsdiadidessampricopirelipd|by therpsere Sq%essropsgﬂg\t"éfﬁtcolbeput
generator 540 rmawnstffﬁélsee@rreé symeeué@dmhpoge?atfam@@rtmtméd@araese or more
speakers and video to be output to a display device. Security 550 may
provi de secur i tiydifasegkyrteaplaylshiilggrerrpiggved di ererrigrd ! Gifdvrit iy P9BAFi gure 6
illustrates oneoaeéamdrerre&fveefmealaml@sxh bsdratfoh h@o vraécewmglafla RéRratiags. The
exanpl e playlist of ﬁ?ure i ncl udes a sPecr i ¢ nunber and ordering of
tags. This is prevt based oomedinblers ranbegpeoprripsd esdeseibed ayge playlist files

may include [0138] If control input is detected in operation 730, the client device can

determine if the input indicates a stop in operation 740. If the input is a stop, the
process concludes and playback stops. If the input indicates a rewind or forward
request in operation 750, the client device cen generate output based on
previously played media files still stored in memory in operation 760. If these
files are no longer in a cache, then processing reverts to operation 710 to retrieve
the media files and repeats the process. In an alternate embodiment, playback
can support a pause feature that halts playback without concluding playback as
with a stop input.

[0139] Methods for transitioning from one stream to another stream are further
described with reference to Figures 9A-9D. One client device can perform each
“of these methods or the operations of each of these methods can be distributed
across multiple client devices as described herein; for example, in the distributed
case, one client device can retrieve the variant playlist and the two media
playlists and provide those to another client device which retrieves media files
specified by the two media playlists and switches between the two streams
provided by the retrieved media files. It will also be understood that, in
alternative embodiments, the order of the operations shown may be modified or

there can be more or fewer operations than shown in these figures. The methods
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nore, fewer or different conbinations of tags and the tags can be arranged
in a different order than shown in Figure 6. [0131] Begin tag 610 can

i ndi cat e wbeotvagsazsmi ng of a playlist file. In one enbodiPagrusomeeiord t ag 610
is a #EXTMBU tag. Duration tag 620 can indicate the duration of the

pl ayback list. That is, the duration of the playback of thenmedia files

i ndi cated by playback |list 600. In one enbodinent, duration tag 620 is an
EXT- X- TARGETDURATI ON t ag; however, other tags can al so be used. [0132]
Date/ Tinme tag 625 can provide information related to the date and tinme of
the content provided by the nedia files indicated by playback |ist 600. In
one enbodi nent, Date/ Tine tag 625 is an EXT- X- PROGRAM DATE- TME t ag;
however, other SAhgsS ad’éﬂ‘"&?‘%“%é’ GlselHiffeseny SEsEE- ParizBElayEy cihbf cate t he

sequence of pl guhieh ahd pBcREM ih Bpeaa@ﬁ@um%teﬂ%mphmhméEt%amk For@ne
enbodi ment, sequence tag 630 is an EXT- X- MEDI A- SEQUENCE t ag; however, other

tags can al so DEPSIARE:E pOPOSEIE exapt)r Ppajation §Obean hedAnediosligat 4CM‘P6r mat i on

related to secu»rfntsvst@m/cg{beesexewmrb@nhmhm%ym. ka@.oﬁ bbEand ndi cat ed by
playlist file 600. For exanple, the security tag can_specify a

decryption key “Hent dexiseap "FP Fadeve 3deqdiy %ﬂllwoﬁth%f‘%ﬂieémf il P%Clieﬁbll cators. In

one enbodi Ment dewCebnipkatedsAg: Béla piaylRtfoEnE fitst KRe¥miidOpertN®0Sand Ot her tags
can al so be used. Variant list tag 645 can indicate whether variant streans

are provided bySprggsureer leé%dwneé’sb“lrﬁ‘f?af thanetyArkconngcten fopthehe vari ant

streans (e.g., fiQWrdiai.op&hdion’ gl e )t-will Be AppRecRidaqrtit MRNRbquedadrant |ist tag 645
i's an EXT- X- STREAM | NF ta %0134 Medi<a file ipndicators 650 can provide

i nformati on reloafré‘éf’"t?ﬂ‘a%@ﬁ? e W anprage WhIch {setiffereny thop avhaiip ShAWPERL ., medi a

file indicator Fi&a9A; 6l dxd@pleRiperaion 00 hayiederfomhied diiinEspeta80R 80 ayed- I'n
one enbodi nent, the orderP?f the URIs in playlist 600 corresgonds to the

order in which®hd" AREERUGNPT | the CE%HT"&“@&‘" S pbdeEgtivEmedis PlaYlisUeM Subsequent
pl aylist indi ctiyairiePlagad bedvh de rhd&&ﬂédﬁiﬂa@ﬂrdhﬁd)@faﬁdn ber,efie or nore

pl ayback files }tgmzllotlevelflnsegg p?ayhst mar))zlb%)ép e? s(,:el((:or}cdI bllteratees?lglt is hlghgrntﬁan the
existing bit rate of the first stream. This typically means that alternative stream
will have a higher resolution than the first stream. The alternative media playlist
can be selected if it is a better match than the current playlist for the first stream
based on current conditions (e.g. the bit rate measured in operation 907). In
operation 913, the alternative media playlist for an alternate stream is retrieved
and processed. This typically means that the client device can be receiving and
processing both the first stream and the alternative stream so both are available
for presentation; one is presented while the other is ready to be presented. The
client device then selects a transition point to switch between the versions of the
streams in operation 915 and stops presenting the first stream and begins
presenting the alternative stream. Examples of how this switch is accomplished
are provided in conjunction with Figures 9B-9D. In some embodiments, the
client device can stop receiving the first stream before making the switch.
[0140] Figure 9B shows that the client device retrieves, stores and presents
content specified by the first media playlist (e.g. the first stream) in operations
921 and 923, and while the content specified by the first playlist is being
presented the client device in operation 925 also retrieves and stores content

specified by the second media playlist (e.g. the second stream). The retrieval and
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enbodi nent, subsequent playlist indicators 660 can include URIs to one or
nore playlist files to be used after the nedia files of playlist 600 have
been pl ayw0.20{008B Menory tag 670 can i ndi cate whet her pamdr/seso9les24 ong a
client device nay store nedia files after playback of the nedia file
content. In one enbodi ment, nenory tag 670 is an EXT- X- ALLOW CACHE tag. End
tag 680 indicates whether playlist file 600 is the last playlist file for a
presentation. In one enbodi nent, end tag 680 is an EXT- X- ENDLI ST tag. [ 0136]
The foll ow ng section contains several exanple playlist files according to
one enbodi nent. Sinple Playlist file #EXTMBU #EXT- X- TARGETDURATI ON : 10
#EXTI NF: 5220, http ://nedia .example .comentire ,ts #EXT-X-ENDLI ST Slidi ng
VVndom/PIayI|sﬁ“”%@ﬂ%@’Wﬁ?ﬁ?oﬁéﬂTW@U(ﬁﬁﬁ?oﬁm?ﬁﬁﬁéﬁé@kﬁ?ﬁéwndQw ia

#EXT- X- MEDI A- S ENGRile @%tlﬁgﬁlcmﬁexﬁ obtlainEd)ﬁoh/tlﬁHﬁr‘dt méﬂl@ﬂfﬂh@t oréa@dl f

i | eSeauence26 80 .ts # INF: 8, https ;//priv. exa com f jl eSesuence26

81 .ts #EXTI NF:280Vveifap 335 jnytsng of ‘heeB{%fﬁ‘Péco%W?hOWP n@a&r&ﬁ@é%t dlows; g

Pl7%l4l st file whd dlieftelitPlotdittRBdtRedn! thewerdinS BMa pidaraln withdabh A- SEQUENCE

substantial interruption of the program. In this way, the switch between the
versions of the program can be achieved in many cases without the user noticing
that a switch has occurred (although the user may notice a higher resolution
image after the switch in some cases) or without a substantial interruption in the
presentation of the program. In operation 927, the client device determines a
transition point at which to switch from content specified by the first media
playlist to content specified by the second media playlist; an example of a
transition point (transition point 959) is shown in Figure 9D. The content
specified by the second media playlist is then presented in operation 931 after the
switch.

[0141] The method shown in Figures 9C and 9D represents one embodiment for
determining the transition point; this embodiment relies upon a pattern matching
on audio samples from the two streams 951 and 953 to determine the transition
point. It will be appreciated that alternative embodiments can use pattern
matching on video samples or can use the timestamps in the two streams, etc. to
determine the transition point. The method can include, in operation 941, storing
content (e.g. stream 951) specified by the first media playlist in a buffer; the
buffer can be used for the presentation of the content and also for the pattern
matching operation. The stream 951 includes both audio samples 951A and
video samples 951B. The video samples can use a compression technique which
relies on i-frames or key frames which have all necessary content to display a
single video frame. The content in stream 951 can include timestamps
specifying a time (e.g. time elapsed since the beginning of the program), and
these timestamps can mark the beginning of each of the samples (e.g. the
beginning of each of the audio samples 951A and the beginning of each of the
video samples 951B). In some cases, a comparison of the timestamps between

the two streams may not be useful in determining a transition point because they
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#EXT- X- TARGETDURATI ON : 15 #EXT- X- KEY: METHOD=AES- 128, URI =" https ://priv.
exanpl e .coml key .php?r=52 " #EXTINF: 15, http ://nmedia .exanple .comf

I | eSeauerwoezoit@s2sis #EXTI NF: 15, http: //nmedi a. exanpl epcrarsedoviobsmSequence’
795 .ts #EXTINF: 15, http ://nedia .exanple .conmf il eSeauence7 796 .ts
#EXT- X- KEY: METHOD=AES-1 28 ,URI =" https ://priv. exanple .com key

. php?r=53 " #EXTINF: 15, http ://nmedia .exanple .conif il eSeauence7 797 .ts
Variant Playlist file #EXTMBU #EXT- X- STREAM | NF: PROGRAM | D=1, BANDW DTH=I
280000 http: //exanple .com | ow. nBu8 #EXT- X- STREAM | NF: PROGRAM | D=1,
BANDW DTH=256 0000 http ://exanple .com m d . nBu 8#EXT- X- STREAM | NF:
PROGRAM | D=1, BANDW DTH=76 80000 http: //exanple .com hi .nBu8

#EXT- X- STREAM ™y nopmaegeaiiepeugh or bocapspofthriddtestiopin teedmadpsies pfghey. 40 . 5"

http: //exanpl gampiedihAdine-sQeHns; hdWRNE, b Bdndpalisdi FeQinfesiathp@rdnkQWasli agr am of
one enbodi nent of a pl ayback techni que for assenbled streans as descri bed
herein. In one b&Ridd? ¥eEHY thep ingmarerlaR PS5t inime deiRieetie Misisams | s can be

control |l ed by tderatisieyast@e Sitedf dovict k@R il £WfRRE cordn€ spedified BY d¥kdcshd file is

received by the client device in ogperation 700. The nedia files
media playlist; this content is for the same program as the content obtained from
the first media playlist and it can include timestamps also. In one embodiment,
timestamps, if not present in a stream, can be added to a playlist for a stream; for
example, in one embodiment an ID3 tag which includes one or more timestamps
can be added to an entry in a playlist, such as a variant playlist or a media
playlist. The entry may, for example, be in a URI for a first sample of an audio
stream. Figure 9D shows an example of content 953 obtained from the second
media playlist, and this includes audio samples 953A and video samples 953B.
In operation 945, the client device can perform a pattern matching on the audio
samples in the two streams 951 and 953 to select from the overlap 955 the
transition point 959 which can be, in one embodiment, the next self contained
video frame (e.g. i-frame 961) after the matched audio segments (e.g. segments
957). Beginning with i-frame 961 (and its associated audio sample), [;resemation
of the program uses the second stream obtained from the second media playlist.
The foregoing method can be used in one embodiment for both a change from a
slower to a faster bit rate and for a change from a faster to a slower bit rate, but
in another embodiment the method can be used only for a change from a slower
to a faster bit rate and another method (e.g. do not attempt to locate a transition
point but attempt to store and present content from the slower bit rate stream as
soon as possible) can be used for a change from a faster to a slower bit.
[0142] Figure 10 is a flow diagram of one embodiment of a technique for
providing multiple redundant locations that provide playlists or media content or
both to client devices using alternative streams. If a playlist contains alternate
streams as discussed above, then alternate streams can not only operate as
bandwidth or device alternates, but also as failure fallbacks. For example, if the
client is unable to reload the playlist file for a stream (due to a 404 error or a

network connection error, for example), the client can attempt to switch to an
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indicated by the playlist file are retrieved in operation 710. Qutput is
gener ated based on the received nedia files in operation 720. Receiving and
gener at i nyoautopurs2shased on nedia files can be acconpl i sikeu/ts300deswes bed
above. [0138] If control input is detected in operation 730, the client
device can determne if the input indicates a stop in operation 740. If the
input is a stop, the process concludes and pl ayback stops. |If the input
indicates a rewind or forward request in operation 750, the client device
can generate output based on previously played nedia files still stored in
menory in operation 760. If these files are no longer in a cache, then
processing reverts to operation 710 to retrieve the nedia files and repeats
the process. | rilafatgpieim dteteranpiodiansnt0. ipmplamsakiatoisr Bigispida 2 Arshause

feature that hakter RvRYBAGHK: WhiehQlriGuRioR kattitdd chAYRAGK crasie Whikdand St Op
i nput. [0139] Methods for transitioning fromone streamto another stream

are further de<¥mulin aljefmatehandyyidihsteans irpppiptior 180X aydiscussed i8] | ent devi ce

can perform eacnfhctioR 958 HEILRPHoP6f Hif\Fe 2O EMmAIpeRRSn MJ0488E NirsPdertchese
nmet hods can be distributed across nultiple client devices as descri bed

herein; for exdsyieeor firsf coptent fistibutipy sesyjccgraeratedplaylist filsisi fremvbece can

retrieve the vakktant) fhénited siopantod N2t Wiebddisarvet dayicd &itssconddomémvi de those
to another client device which retrieves nedia files specified by the two

medi a pl ayl i st SSHPUSHAERENSER RSN YIRS TEYRY o5 85 LTEEA?- OV PRFERIOBY ~ t he
retrieved medi aobé hSalsolckead d Playdiks Phdae pataItte EiedafRs) ch @i condidered t €rnati ve
enbodi nents, the order of the operations shown e nodified or there can

N may b ¢ )
be nore or'feméPdﬁwéVﬁWﬁoﬁ§x$Hﬁﬁ“gﬁB%W“Pﬁ“?ﬁ@§§mﬁ%ﬁﬁF@ﬁﬂﬁ*ﬁéﬂﬁﬁPﬂodscan use

a variant pl ayldpstatié0l 98 ke tHat e bicRiiLteanlsh 8% bafdwidh ialftedddfRythest can be
retrieved and processed in operation 901 to determ ne avail abl e streans for
a program (e. g.PrPaBhEERmAPr &ARRIS: if teg,RAmary 5?#5’(}@"{95{5{0'3@6'38”@%;43 client
device. A fir Stan8tHe®adRup affcaitis S8 k& CdrBETA, ¢Hh b pRyNAfileahighiMeay! i St i n
operation 903, gpd a client device can then retrieve a nedia playlist for
the first stredf®he client device can process the nedia playlist for the
first streamin opewBKT®BUI05 and

- #EXT-X-STREAM-INF:PROGRAM-ID=1, BANDWIDTH=200000
http://ALPHA.mycompany.com/low/prog_index.m3u8
#EXT-X-STREAM-INF:PROGRAM-ID=1, BANDWIDTH=200000
http://BETA.mycompany.com/low/prog_index.m3u8
#EXT-X-STREAM-INF:PROGRAM-ID=1, BANDWIDTH=500000
http://ALPHA .mycompany.com/mid/prog_index.m3u8
#EXT-X-STREAM-INF:PROGRAM-ID=1, BANDWIDTH=500000
http://BETA.mycompany.com/mid/prog_index.m3u8

[0143] Note that the backup streams are intermixed with the primary streams in
the playlist with the backup at each bandwidth is listed after the primary for that
bandwidth. A client is not limited to a sinéle backup stream set. In the example
above, ALPHA and BETA could be followed by GAMMA, for instance.
Similarly, it is not necessary to provide a complete parallel set of streams. A
single low-bandwidth stream may be provided on a backup server, for example.
[0144] In operation 1010, the client attempts to download playlist file(s) from a

first URL using a first stream associated with the first server device or the first
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al so nmeasure or otherw se determne a bit rate of the network connection
for the first streamin operation 907. It will be appreciated that the
sequence Wb 20pen78dsions may be perfornmed in an order whi ebTivs2awiteeent than
what is shown in Figure 9A; for exanple, operation 907 may be perforned
during operation 903, etc. In operation 9 11 the client device selects an
alternative nedia playlist fromthe variant playlist based on the neasured
bit rate fromoperation 907; this alternative nmedia playlist may be at a
second bit rate that is higher than the existing bit rate of the first
stream This typically neans that alternative streamw || have a higher
resolution than the first stream_ The alternative nedia playlist can be
sel ected if it cPatenf dixsiRubpn seatics, Figure ltlnléusefatﬁéﬁfttwmkawa arhgntt he fir st

stream based on 10YEdmRHEni 608 Bi-Gir@08na1§ wikh ohdé A%rte URAL SseFRAGM cBforl N Operation
907). In operation 913, the alternative nedia )él ist for an alternate
¥

streamis retri@WeYy dé%‘l’ﬁ’“ﬁ?‘bi?é‘é!%f‘éd" aqq‘?fdé‘"‘ieyﬁfhc‘é‘lele plinset (Theplaylke client

device can be rRQEI Niyte tARMIRELESS HeTst VRN sdrii@ dbiiksSr cahkmam and the
alternative streamso both are available for presentation; one is presented

whi | e the ot herdiSPUigRERyvIELNFReBH WSO tothe el*ﬁé‘ W0ZeKp cligicumablaéh sel ects a

transition poi RfowhRadie pailide Eile($ eRm (HEfNEURL QB ePdevicBOrebit@ANS I N operation
9 15 and stops presenting the first stream and begins presenting the

al ternative st riSYiRULE SEHFCE 80 AUHOAN RPN &iipading th%m defr e steiar e

provided in conpddlieht 2@Bmpé tdswiich W £5al@Ra@bireanl) 1h @ERVEITROG FMBRYE ., t he client
devi ce can stop receiving the first stream before making the svmtch [ 0140]

Fi gure 9B showé“‘{eﬁé‘iadtfﬁlé“"élol‘BPﬁS‘Wé‘Vl ¢ & PRefafipR{U0). the lierichonsgs e esent s
content speci f inggheQiaddwadth alt&hate@ebam thht 8Inklork @nfectibMsupbbissh stream) in

oD O, o0 oD 2 e G 5 SR LS e "
retrieves and s@h@crsasanmgtt&m inSIREsHidriliedd Bythd ;b]@ylﬁeqwaéxarmﬂh &t @ghd st (e. g.
of t he cont ent PP BlF i el CBNGOHATAUB LAy 0 RHTE FPBsent | ng 1 he
content obtai naiRif? o.nanbfmer URL $4 wnemtaae e Palyiist Fileld) @it tRSsraite@femliap 955 i n
time of the pr Oﬂer:r?izmvse nttoetpetchg l‘]’YQ elatrllxreF[;rgvl{(gees rgc}:) Zldz}n?sat';ear?ils lth(a)lyvvsvﬂl

allow media to reach clients even in the event of severe local failures, such as a

server crashing or a content distributor node going down.

[0145] The failover protection provides the ability to provide multiple redundant

locations from which clients can retrieve playlists and media files. Thus, if the

client cannot retrieve a stream from a first location, it can attempt to access the

stream from a secondary, tertiary, etc. location.

[0146] In one embodiment, to indicate the additional locations from which the

client can retrieve a playlist, the same variant playlist tag would be provided with

the same bandwidth, but a new URI of the redundant location. The client

initially can attempt to access the first URL associated with the desired

bandwidth. If it cannot download the playlist from the first URL, it then can

attempt to access the next URL presented for the bandwidth, and so on until it

has exhausted all the possibilities.

[0147] An example below includes 1 redundant location for the 2560000

bandwidth and 2 redundant locations for the 7680000 bandwidth.
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the client device to switch between the versions of the programw thout a
substantial interruption of the program In this way, the switch between

t he ver siwo=xowfo7sise program can be achi eved in many case@esTwiskévowtIcehe user
noticing that a switch has occurred (although the user nay notice a higher
resolution imge after the swtch in some cases) or wthout a substanti al
interruption in the presentation of the program In operation 927, the
client device determnes a transition point at which to switch from content
specified by the first nedia playlist to content specified by the second
medi a playlist; an exanple of a transition point (transition point 959) is
shown in Figure 9D. The content specified by the second nedia playlist is
then presented in ofEX&M3b8h 93 1 after the switch. [0141] The nethod shown
in Figures 9C and 9kexen-STRAAM-MNIEPROCRAMIEM ) B AADAAbEHIY FH00G t he _
transition point; this enbodinment relies upon a pattern matching on audio
sanpl es fromthe twBU&¥eampic.comfloympudsg o deternine the transition point.
It will be appreci akegTHNSTRBAVEINIPRUGRANDASL INEAUSWADMHUESS0068 t er n

mat chi ng on vi deo sanples or can use the tinmestanps in the two streans,

etc. to determne t = . The met hod can include, in
operation 941, stor ¥BYITCORTRPAM-ENFIPROGGRAMNIAA BAMDRADTHEdsdaP00 he fir st
media playlist in a buffer; the buffer can be used for the present ati on of
the content and al sB8UR:4gxa He {B8operation. The stream 951
includes both audi o#BRMK-SSREAMANIPR UGRAM- BRI ASDRADITH=7680000/1 deo sanpl es
can use a conpression technlque mhlch relies on i-franes or key franes

whi ch have all nece YUY spl ay a single video frane. The

content in stream 9EXTCARTRAAMIINF: PROGRAMIIE:=1HESDWIDTH=268000 (€.9. tine
el apsed since the b nin gf the pr grang and these tinestanps can mark
t he begi nni ng of eaE@lgi—P%@—é%ﬁ%¢5§4%@—§14@he begi nni ng of each of the
audi o sanpl es 95 | A4BXU-X-BERBAYI-INF:PRIOGRARRID: I(BANDW IBTHEP68DO0P! €S 951B) .

I n i son, of i n
Some cases, a COHR{% /ex%r?mleg).c m?re%udﬁt ¢ aql%s bet wee

#EXT-X-STREAM-INF:PROGRAM-
ID=1,BANDWIDTH=65000,CODECS="mp4a.40.5"

http://example.com/audio-only.m3u8

[0148] Note that in this example both the filenames (e.g., mid-redundant2.m3u8)
and the actual URL (e.g., http://example2.com <http://example2.com/> ,

hitp://example3.com <http://example3.com/> ) change. However, in one

embodiment, a redundant location can be a change only to the filename or only

to the website.

[0149] In one embodiment, a playlist can be compressed by a server device and
sent to a client device in a compressed form. The compressed playlist normally
requires fewer bits to represent the playlist than an uncompressed playlist, and
hence a compressed playlist uses less available bandwidth of a network, such as a
wireless cellular telephone network, when being transmitted or received. In one
embodiment, the playlist can be compressed by a web server according to a built-in
compression technique or facility that is used by a web server that is compliant
with or compatible with a transfer protocol such as the HTTP 1.1 standard

protocol; an example of such a compression technique or facility is the deflate or
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the two streans may not be useful in determning a transition point because
t heymay not be precise enough or because of the difference in the
boundar i esoabiwdie2ssanpl es in the two streans; however, @aCcrarsp@wioswns of the
ti mestanps ranges can be used to verify there is an overlap 955 in tine
between the two streans. In operation 943, the client device stores in a
buffer content specified by the second nedia playlist; this content is for
the sane program as the content obtained fromthe first nedia playlist and
it can include tinestanps al so. In one enbodi nent, tinmestanps, if not
present in a stream can be added to a playlist for a stream for exanple,
in one enbodi nent an |1 D3 g _which includes one or nore tinestanps can be
added to an entthf»‘yga'mwa*%?sayv fastlity Qf JERTPR K 1 500sF stapderdpbassd sompression nedi a
playlist. The gdikiesWhich afcOfart®f @ RhdirdsHasedrarsiéiProtb @ cad tkiukéitin 9a@P! € of an
audi o stream Figure 9D shows an exanple of content 953 obtained fromthe

second nedi a plempedigents i ushpfcompeesssd @ yutivgap bedppreintedigny 4l vi deo

sanpl es 953B. |dpiiomaereafulctT s@4ar delib& aali cRHt dR\E.CR crabmbRiih&iithé@ pattern
mat ching on the audio sanples in the two streans 951 and 953 to sel ect from

the overlap 95PYHE B BHEXTRIGANERi (e 299 A RRhOLLPES CIiCHicHREY #iBodi ment ,

the next self cRpidbNesh by Heshdhida BRed Feserver hicPhBh &odmpradst€r t he mat ched
audi o segnments (e.qg. ments 957). Beginning with i-frame 961 (and its

associ at ed audla(‘i“’énéﬂfﬂ“é%y aﬁP@‘ééﬁ‘t‘%l Seseption af HYSAPhtRSE® t he second

stream obt ai nedtompRBidrRciESEaNBe fRA & wil Ryd &ﬁ/ﬁc/ﬁ’@ﬁ)ﬁ@it%%rﬂ& émhdhod can be
used in one enbodi nent for hoth a change froma slower to a faster bit rate

and for a chand® ‘I“FB‘?H‘%{“IS%% ‘é:ﬂl‘ti'ﬁa"é’esf?‘ﬁ\ﬂ/é‘f Www'eﬁfafgéffc/'[ﬁﬁh%l ¥t Mavher

enbodi ment t he webtsb@eks GRNImBE) WeLstowRkyonl lied detiodl@n abilomaiangkepper to a
faster bit rate a%%?another qethod (e.g. do not attenpt to locate a
transition poi ripe $sieeSr the gl 141U or e and present content fromthe sl ower

bit rate strearoemss] s0&R cabofiaRhl, Htitht &ite Reh pisiodiciiBrequehangeudd om a faster
to a sl ower b|t .0142] Figure éo is.a flom1dlggwgnlof one $nbodinent of a
A p

t echni que for Itafon % fhgIcBeTy daNiTFFan feapest hEChAP ¢ i de playlists
or nedia conterpuayust eb@ry et Seconds @OE. cl@y 1029, 61BOREcodld @Tsomdé biver fetiv@anms. 1f a

playlist contai ?S a} tAegrowting playlist, such as a playlist for a live on-going baseball game
that allows a client to start viewing from the beginning of the live game at any time
during the live game, can become large enough that use of compression can limit
the consumption of a network’s bandwidth as the growing playlist is repeatedly
sent through the network.

[0151] In one embodiment, a client device can optionally specify, when it requests
a playlist (such as an updated playlist), what compression techniques it can support
(such as deflate or gzip); support for these techniques means that the client device
can decompress or decode the compressed or encoded content. The client device’s
request for a playlist, with the optional specification of a compression technique, is
received by a web server which, in one embodiment, is not required to support a
compression technique for a playlist but can send an uncompressed playlist. The
web server can respond to the client device’s request by sending, to the client
device, an uncompressed playlist or a playlist compressed using one of the
compression techniques specified in the client device’s request for the playlist.

The client device receives the playlist and uses it as described herein; if the playlist
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streans as di scussed above, then alternate streans can not only operate as
bandwi dt h or device alternates, but also as failure fall backs. For exanpl e,
if the clwenbiowsismabl e to reload the playlist file forpaTalse@amsdsdue to a
404 error or a network connection error, for exanple), the client can
attenpt to switch to analternate stream Referring to Figure 10, to

i npl enent failover protection, a first server device or first content
distribution service is configured to create a stream or nultiple
alternate bandw dth streans in operation 1002 as di scussed in conjunction
with the description of Figure 2C. In operation 1004, the first server
device or first content distribution service generates playlist file(s)
from t he strean{®¥mpgssrdr hisel§caded Byieg addceder ende clignt deviesfychsasradspodgeyi ce or

second cont ent "qiba,gl;b[lgu,gérggt&ecrh\éﬁtqi@v,g@n create a parallel stream or set of
streans, in operation 1006 and al so create a playlist. These parallel

st rean( s) can BR152bHigrueriaa blosktiagramof eraamborisent oftansleriranic yhteMackup

streams i s addeglebReddd: s%@aw,mtraéa inq:(, esﬁ,%%am reaéa%raage dthat the
backup strearr(s% at each bandwi dth isted after t ||or|rrary stream For

exanpl e, if the&lepromasyytens (ahen %‘Eﬁﬁ’é’ﬁ WFfFBFﬁ) g\@wl@g fAmep caf$kiPPe backup

streamis on Sep¥SheB5hbns, 1D BmBh@ylysShs lel'hﬁ TLigHonRep@onkihdi@ns: #EXTMBU
HEXT- X—STREAMINFstI%%%?AS M Sl IS'\SN TE200 %%" péonhidhgs

http: // ALPHA, WW?D%W?IBWW%W ﬁwél@dr?@m ssmb%es,mmmnmﬁm

PROGRAM- | D=1, sWrQME‘F&QQ(QQQ electronic devices. Alternative electronic systems
htt p://BETA. nyconpany. coni | ow prog i ndex. rn3u8

#HEXT- X- STREAM I"d:imrhedempque. (fexer and/ e diffsrerrempenetio0 Tht ¢lestiopiasystem of

nyconpany. con mwig{ds g b@&%&tdﬁy«%a&lﬁx&l% &VF&E&M/&NEe BiRidtael D=1
BANDW DTH=500000 ht tlo // BETA. nyconpany. conl rni d/ prog_i ndex. rn3u8 [0143]
€

Note that the HOERLE tf%fawgte'aﬁgomi@ﬁ%ﬁ%% %thrf%mﬁvlpwwe‘gieﬁeans in the

playlist with Qbﬂnﬁﬁﬁ!ﬁﬂﬁf&%aﬁ&?@n@ﬁ@@é&dﬁ'ﬂbéo%pieﬂﬁilﬁﬂ 865 thafmiyhe primary for

t hat
process information. While electronic system 800 is illustrated with a single

processor, electronic system 800 may include multiple processors and/or co-
processors. Electronic system 800 further may include random access memory
(RAM) or other dynamic storage device 820 (referred to as main memory),
coupled to bus 805 and may store information and instructions that may be
executed by processor 810. Main memory 820 may also be used to store
temporary variables or other intermediate information during execution of
instructions by processor 810.

[0154] Electronic system 800 may also include read only memory (ROM) and/or
other static storage device 830 coupled to bus 805 that may store static
information and instructions for processor 810. Data storage device 840 may be
coupled to bus 805 to store information and instructions. Data storage device
840 such as flash memory or a magnetic disk or optical disc and corresponding
drive may be coupled to electronic system 800.

[0155] Electronic system 800 may also be coupled via bus 805 to display device
850, such as a cathode ray tube (CRT) or liquid crystal display (LCD), to display
information to a user. Electronic system 800 can also include an alphanumeric
input device 860, including alphanumeric and other keys, which may be coupled

to bus 805 to communicate information and command selections to processor
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bandwi dth. A client is not limted to a single backup streamset. In the
exanpl e above, ALPHA and BETA could be foll owed by GAMVA, for instance.
Sim | ar | Woi2010/582180t necessary to provi de a conpl et e paralriuskowatoces
streans. A single | owbandw dth stream may be provided on a backup server,
for exanple. [0144] In operation 1010, the client attenpts to downl oad
playlist file(s) froma first URL using a first stream associated wth the
first server device or the firstcontent distribution service. Figure 11
illustrates a network in which a client 1102 comruni cates bi-directionally
with one or nore URLS, server devices or content distribution services, in
accordance with one enbodinent. The playlist file(s) may be transnltted
fromthe first SURLANGBNGE oflBser inpuislevis icurier @nuel87Brslon adeychpade

operation 1012 trﬁ’ou%@%tﬁkl&b%ﬁ%r%éx@@rdujeénoﬁ ke{s t6 BdmindnitHiddteRiié P downl oad the
playlist file(s) fromthe first URL, server device, or content distribution

service (e.g., iefaanatign ard emmand seleqtiena@rasesserrid OapEoRTql SUBer a strean),
the client atte,mg,gegtgngyybltag:bmo an alternate stream In the event of a
failure (e.g., index |oad failure) on one stream (e.g., operation 1010),
the client chod®¥$] Elsetronigiysism 898 Aytictmpy inflrds ongros Mot ek hat t he net wor k

connecti on sUupRREdRedsN3IRNRE prkideAccbkd a nbilvol) QIR adk RciMakdainkivridl t er nat es at
t he sane bandwi dth, the client chooses anong themin the order listed in

the playlist. RstwerkiHssfase(s) §80may inqlydspior axpmple; & Wilesssiwork Wtesfaecessf ul | y
downl oad from lﬂ%n%antéﬂna 8B, whN 83D bdeABnb/Bt-méreQhte ARk NBleckbilic | N whi ch

case the playlist file(s) are transmtted fromthe alternative URL to the
client. This f&%tem 80 ranncdide mubidpiswispiess detweEnBteffaced sughi2f 2al | ow nedia to

reach clients Q¥@Binktbntd?&VieY BMietddth asma\éamarlt@@pabnmtekfuée@sz\zetwah as a server
crashing or a content distributor node going down. [0145] The fail over

protection proviteaseEhs0pay qlstoy“‘il'dijepf%%aﬂl?'%I"V’E‘F‘bl“é""?réd?}ﬁ'ﬁ%?ﬁfo | ocati ons

from whi ch cli eBinfusiRite With idrBdt€dPARY Vih b orbRBYT avHid RSy belfods, 1f the
client cannot retrieve a streamfroma first location, it can attenpt to

access the st r SXHRIFGMEeEELeabifar goaxtabablead fjber gptic caplscaserighfablepfas] | n one
enbodi nent, to apadigabBlet he additional |ocations from which the

[0157] In one embodiment, network interface(s) 880 may provide access to a
local area network, for example, by conforming to IEEE 802.11b and/or IEEE
802.11g standards,-and/or the wireless network interface may provide access to a
personal area network, for example, by conforming to Bluetooth standards.
Other wireless network interfaces and/or protocols can also be supported.

[0158] In addition to, or instead of, communication via wireless LAN standards,
network interface(s) 880 may provide wireless communications using, for
example, Time Division, Multiple Access (TDMA) protocols, Global System for
Mobile Communications (GSM) protocols, Code Division, Multiple Access
(CDMA) protocols, and/or any other type of wireless communications protocol.
[0159] Reference in the specification to “one embodiment” or “an embodiment”
means that a particular feature, structure, or characteristic described in
connection with the embodiment is included in at least one embodiment of the
invention. The appearances of the phrase “in one embodiment” in various places
in the specification are not necessarily all referring to the same embodiment.
[0160] In the foregoing specification, the invention has been described with

reference to specific embodiments thereof. It will, however, be evident that
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client can retrieve a playlist, the same variant playlist tag woul d be
provided with the sane bandw dth, but a new URI of the redundant | ocation.
The cl i enwoi2nioid7edshy can attenpt to access the first UReCaasoevabesds Wit h
the desired bandwidth. If it cannot downl oad the playlist fromthe first
URL, it then can attenpt to access the next URL presented for the

bandwi dt h, and so on until it has exhausted all the possibilities. [0147]
An exanpl e bel ow i ncludes 1 redundant | ocation for the 2560000 bandw dt h
and 2 redundant |ocations for the 7680000 bandw dt h. #EXTM3U

#EXT- X- STREAM | NF: PROGRAM | D=1, BANDW DTH=1280000

htt p://exanpl e.con’ | ow, nBu8 ' ‘

#EXT- X- STREAM I'REFOPSROGIRIDand ehangsacemipepais tlrogio without departing from

ht t p: // exanpl e. O stiHepiRuid §55 ofth SHREAM | ThdrspBRRGROMdd R wings are,

>BANDW DTH=2560000 htt p://exanpl el . coml m d-redundant 2. n8u8

#HEXT- X- STREAM 12ROrPrEbiraRe TeprrdeiaRmiliusrative solro o AEesHictiyeseastpl e. com hi . nBu8
#EXT- X- STREAM | NF: PROGRAM | D=1, BANDW DTH=7680000

htt p:// exanpl e2. com hi - redudant 2. nBu8 #EXT- X- STREAM | NF: PROGRAM | D=

1, BANDW DTH=7680000 htt p://exanpl e3. com hi -r edudant 3. nBu8

#EXT- X- STREAM | NF: PROGRAM D= | , BANDW DTH=65000, CODECS="np4a. 40. 5"

htt p:// exanpl e. conf audi o-only. nBu8 [0148] Note that in this exanple both
the filenanes (e.g., md-redupdant2. nBu8) and the actual URL (e.g.,
http://exanpl e2. com <http://exanple2.coml > , http://exanpl e3.com
<http://exanpl e3.conl > ) change. However, in one enbodi nent, a redundant
| ocation can be a change only to the filename or only
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to the website. [0149] In one enbodiment, a playlist can be conpressed by a
server device and sent to a client device in a conpressed form The

conpr esseaopbeyi7smt normal |y requires fewer bits to represastomiespd ayl i st
t han an unconpressed playlist, and hence a conpressed playlist uses |ess
avai |l abl e bandwi dth of a network, such as a wireless cellular tel ephone
networ k, when being transmtted or received. In one enbodi nent, the

pl ayl i st can be conpressed by a web server according to a built-in
conpression technique or facility that is used by a web server that is
conpliant with or conpatible with a transfer protocol such as the HITP 1.1
standard protocol; an exanple of such a conpression technique or facility
is the deflate orthe gzip conpreSS|oﬁP?%MPE€ty of HITP 1.1. O her standards
based conpression facilities which are part of a standards based transfer
protocol can be used in other enbodi nents. The use of conpressed pl aylists
can be, in one TafdlemiRendpreagix i drfhipecifigation pka prptos@irageardip@ipidces and cl i ent

devi ces. |n ong,geletinBRiment SF-hPIMKLSL It GANbOG bRy Bl GOBRt (e.9. a
text file) and be conpressed eff|C|entI% wi th deflate or gzi

b
st andar ds basedeibkeererds (cgnM U e MURCRIADr E84lde SAAnAIPT cas- f‘}‘ %9 a client
device. A deSCpr?EﬂdPﬁaﬁiyt@tM@{Sa‘Hx&ﬂhrQﬁmb&d?%eﬂ%h@d&%ﬁ;ﬁﬁﬁi &ARerfacility can be
found at ww.ietf.org/rfc/rfcl952.txt; a version of the deflate conpression
facility can bé“P@ﬂﬁBméﬁﬂﬁMMWﬂéﬂvs%?ﬁﬁP?clrfcl951 txt. Many web servers and
many web browsers on a client device can automatically support the deflate
or the gzip facilities. [0150] In one enbodinent, a client device can
periodically request an updated playlist; for exanple, the client device
can request, froiratserver, an updated playlist every few seconds (e.gqg.
every 10, 20, or 30 seconds or sone other period of tine). A grow ng
pl aylist, such as a playlist for a |live on-going baseball gane that all ows
a client to stamis dob@nénd@estritedphrodd PG ﬂﬁﬁsﬁgtlﬂéu%bﬁmdehy&aﬂﬁﬁﬁ at any time
during the live can becone | arge enough that use_of conpression can
limt the consﬂfg‘f'?‘?fjda e oyen BT hbr Kseecics Higidae forget ¢fiihe @F%’Wdﬁ@)pl aylist is

repeatedly actions to be taken by the server (sender) and the clients (receivers) of the

streams. It describes version 1.0 of this protocol.
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sent through the network. [0151] In one enbodinent, a client device can
optionally specify, when it requests a playlist (such as an updated

pl ayl i st )wowhawo7emsmpr essi on techni ques it can support (®garhsamodedsbat e or
gzi p); support for these techniques neans that the client device can
deconpress or decode the conpressed or encoded content. The client device's
request for a playlist, with the optional specification of a conpression
technique, is received by a web server which, in one enbodinent, is not
required to support a conpression technique for a playlist but can send an
unconpressed playlist. The web server can respond to the client device's
request by sending, to the client device, an unconpressed playlist or a

pl ayl i st conpréé&gdiﬁéﬂﬁgﬁbne of the conpression techni ques specified in
the client devicq's re%yest for the playlist. The client device receives
the playlist ardd USEYUP as described herein: if the playlistis conpressed,
it is decoded usisygnfdecoder on the client device such as a decoder in a
web browser on the cli'ent device. [0152] Figure 8 is a bl ock diagram of one
enbodi ment of a&n Takerykwhiec system The el ectronic systemillustrated in
Figure 8 is intended to represent a range of electronic systens (either
wired or wirel ess).l.iNe# lieisng, for exanple, desktop conputer systens, |aptop

conmput er systens, cellul ar tel ephones ersonal digital assistants (PDAs)
i ncl udi ng ceIIuIar-éﬁdbﬁé?ﬁﬁﬁﬁ#b§ﬁgu$6gKﬂ$xes, entertai nment systens or

ot her consuner e'eCBﬁ%”%%quﬁgﬁﬁﬁ&sﬁbbﬁN@%tiVe el ectroni c systens may
and/or ditferen

i ncl ude nore, fewer and conponents. The el ectronic system of
Figure 8 may be used o pgxroxigeythe client device and/or the server devi ce.
[ 0153] El ectronic system 800 includes bus 805 or other conmmunication device
to comuni cat e i nf oBidt EXT-XAROGRAMEIATE-TBYME coupl ed to bus 805 that may
process information. Wiile electronic system800 is illustrated with a
singl e processor, ePéct EFTE-ARWHABGIEay i ncl ude mul tiple processors

and/ or co processorg. EI FleTe] ystem 800 further nmay include random
access nmenory (RAM e gﬁﬁigquﬁﬁﬁ¥c storage device 820 (referred to as
mai n menory), 3.1.7. EXT-X-STREAM-INF
3.1.8. EXT-X-DISCONTINUITY
4. Media files
5. Key files
5.1. IV for AES-128
6. Client/Server Actions
6.1. Server Process
6.1.1. Sliding Window Playlists
6.1.2. Encrypting media files
6.1.3. Providing variant streams
6.2. Client Process
6.2.1. Loading the Playlist file
6.2.2. Playing the Playlist file
6.2.3. Reloading the Playlist file

6.2.4. Determining the next file to load
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coupled to bus 805 and may store information and instructions that nmay be
executed by processor 810. Main nenory 820 nay al so be used to store

t emrpor ar ywoaniczbokms or ot her internedi ate information decirrug2@ecwsts on of
instructions by processor 810. [0154] Electronic system 800 nmay al so

i nclude read only nenory (ROV) and/or other static storage device 830
coupled to bus 805 that may store static information and instructions for
processor 810. Data storage device 840 may be coupled to bus 805 to store
information and instructions. Data storage device 840 such as flash nmenory
or a magnetic disk or optical disc and corresponding drive may be coupl ed
to electronic system 800. [0155] El ectronic system 800 nmay al so be coupl ed
via bus 805 to di spPay- F&vingengspred mgdinfiks a cat hode ray tube (CRT) or
l'iquid crystal,pkggla% (LCD), to display information to a user. Electronic
system 800 can ‘al'€8™PHhtl ude an al phanumeric input device 860, including

al phanuneric and 9§ heksyishle ch may be coupled to bus 805 to communicate
i nformation and connang sel’ections to processor810. Another type of user

i nput device is CuRSSIdigOWindow Faflist, s HEEPSA t ouchpad, a nouse, a
trackball, or cursor direction keys to conmunicate direction information
and command sel ect-B.oNaylisbfilgmibeseropte@mediafittst o control cursor novenent on
di spl ay 850. [0156% 5Iectroqic_systen1800 further may include one or nore
networ k i nt erfacel%) V&EH PI3Y5HAST de access to a network, such as a | ocal
area network. } (s) 880 may include, for exanple, a wreless
net wor k interfg%g%§£ |%§k§%%§%§a 885, which may represent one or nore
antenna(e). El eCtRefidneesystem 800 can include nmultiple wreless network
interfaces such as a conbination of WFi, Bluetooth and cellular tel ephony
i nterfaces. NetwoN&mativeRdferees) 880 may al so include, for exanple, a wred
network interface to communicate with renote devices via network cable 887,
whi ch may be, fornExaptpleRefesgices her net cabl e, a coaxial cable, a fiber
optic cable, a serial cable, or
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a parallel cable. [0157] In one enbodi nent, network interface(s) 880 may
provi de access to a local area network, for exanple, by conformng to | EEE
802.1 | b woabowo78BEE 802. 1 |1 g standards, and/or the w r eCeas200009mrK
interface may provide access to a personal area network, for exanple, by
conform ng to Bluetooth standards. O her wireless network interfaces and/or
protocols can al so be supported. [0158] In addition to, or instead of,
comuni cation via wirel ess LAN standards, network interface(s) 880 nay
provi de w rel ess comuni cations using, for exanple, Time Division, Miltiple
Access (TDWVA) protocols, G obal Systemfor Mbile Conmunications (GSM
protocols, Code Division, Miltiple Access (CDMA) protocols, and/or any

ot her type of wi teln#8ductighmuni cati ons protocol. [0159] Reference in the
speci fication to TRRA.AKRAMISEYes a fotoc@ToaPiAGHiiRMhbourBaNGrehhat a _
particul ar feature, structure, or characteristic described in connection

with the embodi meAtmplimediadataayeriHTIRIRFE2R16] oHhe REOHBCRYSYRBATS BE t he

invention. The appeios 6tm&dia 4L apha PR vision of MEreidRisBNt " i n vari ous
pl aces in the specification are not necessarily all referring to the sane

embodi ment . [ 0160f¢-§ Ritiake ¢ 3sEepm- Yedip s Fandatiapinited0on nvent i on has been

described with rehRr@nsereited, al&Fing ito BIRQNeABNAGr felEiROf . 1t Wi ll, however,
be evi dent thatvarious nodifications and changes can be nmade thereto

wi t hout departing fromthe broader spirit and scope of the invention. The

speci fi cation andEgiean re#tendés@hat AECAbteRRY ¥andaddshacH fgardede i n an
illustrative rather than a restrictive sense. APPENDI X The fol |l ow ng

Appendi x is a drat#esBe¥r$andati on of a protocol according to a particul ar
enbodi nent of the invention. It will be understood that the use of certain
key words (e.g. MUST, MJST NOT, SHALL, SHALL NOT, etc.) in this Appendi x
apply to this particular enbodi nent and do not apply to other enbodi nents
described in thig skisehgsure. Abstract This docunent describes a protocol
for transmttin n n r f
or transmtting %‘rrl?l?lgmg igprsegentea%ggis%peciﬁed by a URI [RFC3986] to a

Playlist file, which is an ordered list of additional URIs. Each URI

in the Playlist file refers to a media file which is a segment of a

single contiguous stream.

To play the stream, the client first obtains the Playlist file and
then obtains and plays each media file in the Playlist. It reloads
the Playlist file as described in this document to discover

additional segments.

The key words "MUST", "MUST NOT", "REQUIRED", "SHALL",
"SHALL NOT", "SHOULD", "SHOULD NOT", "RECOMMENDED",
"MAY", and "OPTIONAL" in this document are to be interpreted as
described in RFC 2119 [RFC2119].

3. The Playlist file
Playlists MUST be Extended M3U Playlist files [M3U]. This document
extends the M3U file format by defining additional tags.
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mul ti medi a data over HTTP. It specifies the data format of the files and
the actions to be taken by the server (sender) and the clients (receivers)
of the stweannmso78181descri bes version 1.0 of this protocelcTiskéeoede2L£ont ent s
1. Introduction 2 . Summary 3 . The Playlist file 3.1. New Tags 3.1.1.
EXT- X- TARGETDURATI ON 3. 1. 2. EXT- X- MEDI A- SEQUENCE 3. 1. 3. EXT-X-KEY 3.1.4.
EXT- X- PROGRAM DATE-TI ME 3. 1.5. EXT- X- ALLOW CACHE 3.1.6. EXT-X-ENDLI ST
3.1.7. EXT-X-STREAM I NF 3.1.8. EXT-X-DISCONTINUI TY 4. Media files 5 . Key
files 5.1. IV for AES- 128 6. Cient/Server Actions 6.1. Server Process
6.1.1. Sliding Wndow Playlists 6.1.2. Encrypting nedia files 6.1.3.
Providing variant streans 6.2. Cient Process 6.2. 1. Loading the Playli st
file 6.2.2. Playing the Playlist file 6.2.3. Reloading the Playlist file

An M3U Playlist is a text file that consists of individual lines.

Lines are terminated by either a single LF character or a CR
character followed by an LF character. Each line is a URI, a blank, |
or starts with the comment character '#'. URIs identify media files

to be played. Blank lines are ignored.

Lines that start with the comment character '# are either comments
or tags. Tags begin with #EXT. All other lines that begin with '#'
are comments and SHOULD be ignored.

M3U Playlist files whose names end in .m3u8 and/or have the HTTP

Content-Type "application/vnd.apple.mpegurl” are encoded in UTF-8
[RFC3629]. Files whose names end with .m3u and/or have the HTTP
Content-Type [RFC2616] "audio/mpegurl” are encoded in US-ASCII
[US_ASCII].

Implementations SHOULD produce Playlist files whose names end in
.m3u8 or, if transmitted over HTTP, have the Content-Type
"application/vnd.apple.mpegurl”. For compatibility, implementations
MAY produce Playlist files whose names end in .m3u and/or have the |

HTTP Content-Type type "audio/mpegurl"”.

The Extended M3U file format defines two tags: EXTM3U and EXTINF.
An Extended M3U file is distinguished from a basic M3U file by its first
line, which MUST be #EXTM3U.

EXTINF is a record marker that describes the media file identified by
the URI that follows it. Each media file URI MUST be preceded by an
EXTINF tag. Its format is:



6.2.4. Determning the next file to | oad6.2.5. Playing encrypted nedi a
files 7. Exanples 7.1. Sinple Playlist file 7.2. Sliding Wndow Pl ayl i st,
usi ng HTTW6 2610 78M@hiayl ist file with encrypted nedia fil esTAS40090s9628Nt
Playlist file 8. Security Considerations 9. References Normative References
Informati ve Referencesl. Introduction This docunent describes a protocol

for transmtting unbounded streans of nultinedia data over HITP [ RFC2616] .
The protocol supports the encryption of nmedia data, and the provision of
alternate versions (e.g. bitrates) of a stream Media data can be
transmtted soon after it is created, allowng it to be received in near
real -tinme. External references that describe related standards such as HTTP
are listed in SectESHINF:<qurationpiilé> A nmul ti medi a presentation is specified
by a URI [RFC3986] to a Playlist file, which is an ordered list of
additional URIs. Each URl in the Playlist file refers to a nedia file which
is a segnent of a YriireisediieasnBassPetifiesdhs durgiopohipemediast ream the client

first obtains thegRdia¥donds. fDulrﬁloﬁéqg]H@bﬁD RS AIES o IheRleHeg@ch nedia file
inthe Playlist. It reloads the Playlist file as described in this docunent

to di scover addi t iTonEmatdgieetiedinefaliowing thgeemma isheditle of theysT NOT" |
"REQUI RED", " SHAL Imedia file.

3.1. New Tags
This document defines seven new tags: EXT-X-TARGETDURATION,
EXT-X-MEDIA-SEQUENCE, EXT-X-KEY, EXT-X-PROGRAM-DATE-
TIME, EXT-X-ALLOW-CACHE, EXT-X-STREAM-INF, and EXT-X-
ENDLIST.

3.1.1. EXT-X-TARGETDURATION
The EXT-X-TARGETDURATION tag indicates the approximate duration
of the next media file that will be added to the main presentation. It

MUST appear in the Playlist file. Its format is:
#EXT-X-TARGETDURATION:<seconds>

The actual duration of the media file MAY differ slightly from the

target duration.

3.1.2. EXT-X-MEDIA-SEQUENCE
Each media file URI in a Playlist has a unique sequence number. The
sequence number of a URI is equal to the sequence number of the URI
that preceded it plus one. The EXT-X-MEDIA-SEQUENCE tag indicates
the sequence number of the first URI that appears in a Playlist file.

Its format is:
#EXT-X-MEDIA-SEQUENCE:<number>
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"SHALL NOT", "SHOULD', "SHOULD NOT", "RECOMVENDED', "MAY", and " OPTI ONAL"
in this docunent are to be interpreted as described in RFC 2 119 [ RFC21
19]. 3. Twe 2ploaybisst file Playlists MIST be Extended M3BCPIEgdoms96b4 | s

[ M3U]. This docunent extends the MBU file format by defining additional
tags. An MBU Playlist is a text file that consists of individual |ines.
Lines are termnated by either a single LF character or a CR character
foll owed by an LF character. Each line is a URI, a blank, or starts with
the comment character '# . URIs identify nedia files to be played. Bl ank
lines are ignored. Lines that start with the comment character '# are
either coments or tags. Tags begin with #EXT. Al other lines that begin
with "# are conments and SHOULD be ignored. M3U Playlist files whose nanes

end in .nBu8 and/ grindBYQist fire d6Bs T3t EnttliaH EXVIXEMEDIA-SEQUENCE ta _
"application/vnd. appl e. npegurl” are encoded in UTF- ;{F(BGZQF. Fi | es whose

8
names end with . nBE" dKSeBentEIrEberRS tharfrp Wip Bsplarlisie 16]
"audi o/ npegur | " agghsriBAEsE: 1.N US-ASCII [US ASCII]. Inplenentations SHOULD
produce Playlist files whose nanes end in .nBu8 or, if transmtted over
HTTP, have the Content-Type "application/vnd. appl e. npegurl”. For

conpati bility, inmgkesgnbms.Donnd S¥oRb 2dusanBhayion oh hiddligghehose nanes end
in .nmBu and/ or have_the HTTP}%gntent-Type type "audi o/ npegurl . The

Ext ended MBU fi | e EfSrirdEy PHEYENGE B8%gs: EXTMBU and EXTINF. An Ext ended
MBU file is distinguished froma basic MBU file by its first line, which
MJUST be #EXTMBU. EXTINF is a record nmarker that describes the nedia file
identified by

3.1.3. EXT-X-KEY

Media files MAY be encrypted. The EXT-X-KEY tag provides information

necessary to decrypt media files that follow it. Its format is:
#EXT-X-KEY:METHOD=<method>[,URI="<URI>"]

The METHOD parameter specifies the encryption method. The URI

parameter, if present, specifies how to obtain the key.

Version 1.0 of the protocol defines two encryption methods: NONE and
AES-128. An encryption method of NONE means that media files are not
encrypted.

An encryption method of AES-128 means that media files are encrypted
using the Advanced Encryption Standard [AES_128] with a 128-bit key
and PKCS7 padding [RFC3852].

A new EXT-X-KEY supersedes any prior EXT-X-KEY.

If no EXT-X-KEY tag is present then media files are not encrypted.

See Section 5 for the format of the key file, and Section 5.1,
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the URI that follows it. Each nedia file URI MJUST be preceded by an EXTI NF
tag. Its format is:#EXTINF. <duration> <title> "duration" is an integer

t hat specwbizenm/a7kmidurati on of the nedia file in secondeCTMse@vioerszs SHOULD
be rounded to the nearest integer. The remainder of the line follow ng the
comma is the title of the nmedia file. 3.1. New Tags This docunment defines
seven new tags: EXT-X- TARGETDURATI ON, EXT- X- MEDI A- SEQUENCE, EXT- X- KEY,

EXT- X- PROGRAM DATETDVI E, EXT- X- ALLOWM CACHE, EXT- X- STREAM | NF, and

EXT- XENDLI ST. 3.1.1. EXT-X- TARGETDURATI ON The EXT- X- TARGETDURATI ON t ag

i ndi cates the approximate duration of the next nmedia file that wll be
added to the main presentation. It MJST appear in the Playlist file. Its
format is: #EXT- XSTARCETBURAPEAINN SdetiontridionpdnfgEnalign oy iediti on of the nedia
file MAY differ skieghtdypidar om the target duration. 3.1.2.

EXT- X- MEDI A- SEQUENCE Each nmedia file URI in a Playlist has a unique
sequence nunber. The sequence nunber of a URI is equal to the sequence

nunber of the UR juhakmrxeredstaMiDATESIMRE. The EXT- X- MEDI A- SEQUENCE t ag
i ndi cates the sequence nunber of the first URI that -ag%)e,ar,s in a Playlist

file. Its format i8¢ EXEXTPROGBANDIHEIENEE 2 AtTRTRIFSIDE Deginning ohe st fil e
does not contain gk EédXadWdi Ar DEEUlENGE ahder e The RgesiagUence nunber of

the first URI in the playlist SHALL be considered e 1. See Section 6.2.
1 "5nd Section 6 2rBeRRRICREECHRO R0 I Sry ] enkSuBBLb inde 2

time zone. For example:
#EXT-X-PROGRAM-DATE-TIME:<YYYY-MM-DDThh:mm:ssZ>

3.1.5. EXT-X-ALLOW-CACHE
The EXT-X-ALLOW-CACHE tag indicates whether the client MAY cache

downloaded media files for later replay. Its format is:

#EXT-X-ALLOW-CACHE:<YESINO>

3.1.6. EXT-X-ENDLIST
The EXT-X-ENDLIST tag indicates that no more media files will be
added to the Playlist file. Its format is:

#EXT-X-ENDLIST

3.1.7. EXT-X-STREAM-INF
The EXT-X-STREAM-INF tag indicates that the next URI in the Playlist
file identifies another Playlist file. Its format is:
#EXT-X-STREAM-INF:{attribute=value][,attribute=value]*

<URI>
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EXT- X- MEDI A- SEQUENCE tag. 3.1.3. EXT-X-KEY Media files MAY be encrypted.
The EXT-X-KEY tag provides infornmation necessary to decrypt nedia files

t hat fol Iwav20t0/078183 format is: #EXT- X- KE Y: METHOD=<met h@d¥[Us240Rl0962LRI >" |
The METHOD paraneter specifies the encryption nethod. The URI paraneter, if
present, specifies howto obtain the key. Version 1.0 of the protocol
defines two encryption nethods: NONE and AES-1 28. An encryption nethod of
NONE nmeans that nedia files are not encrypted. An encryption method of
AES-1 28 neans that nedia files are encrypted using the Advanced Encryption
Standard [ AES 128] with a 128-bit key and PKCS7 paddi ng [ RFC3852]. A new
EXT- X- KEY supersedes any prior EXT-X-KEY. |f no EXT-X-KEY tag is present
then media files APefoipvingatiissaes defagd fapie EFT-X-STBEAMENF B8mat of the key
file, and Section 5.1, Section 6.1.2 and Section 6.2.5 for additional
information on nedia file encryption. 3.1.4. EXT-X- PROGRAM DATE- TI ME The
EXT- X- PROGRAM DATEANOWEIRH=<4350ci at es t he begi nning of the next nedia file
wi th an absolute date and/or tinme. The date/tine representation is |I1SQO1|EC
8601: 2004 [1SO 8601] and SHOULD indicate a tine zone. For exanple:

HEXT- X- PROGRAM DATESTT PNEANAPRAPYIRANE ¥IBTHIPURd P IstBSsiregm piteate, ExT_ X AL L OW CACHE

The EXT- X- ALLOVM Cékprssddad ainGmbérd 8ts pnedcbt. the client MAY cache downl oaded
nmedia files for later replay. Its format is: #EXT-X- ALLOMC ACHE: <YESI NO>

PROGRAM-ID=<i>

where i is a number that uniquely identifies a particular

presentation within the scope of the Playlist file.

A Playlist file MAY contain multiple EXT-X-STREAM-INF URIs with the

same PROGRAM-ID to describe variant streams of the same presentation.
CODECS="[format][,format}*"

where each format specifies a media sample type that is present in a

media file in the Playlist file.

- Valid format identifiers are those in the ISO File Format Name Space
defined by RFC 4281 [RFC4281}].

3.1.8. EXT-X-DISCONTINUITY

The EXT-X-DISCONTINUITY tag indicates that the media file following
it has different characteristics than the one that preceded it. The
set of characteristics that MAY change is:

o file format

o number and type of tracks

o encoding parameters
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3.1.6. EXT-X-ENDLI ST The EXT-X-ENDLI ST tag indicates that no nore nedia
files will be added to the Playlist file. Its format is: #EXT-X- ENDLI ST

3. 1. 7. EXVOXoIIREAM | NF The EXT- X- STREAM | NF tag i ndi cares/ushab/otdses next
URI in the Playlist file identifies another Playlist file. Its format is:
#EXT- X- STREAM I NF: [attri bute=value] [,attribute=value] * <URI >The
followng attributes are defined for the EXT-X- STREAM | NF t ag:

BANDW DTH=<n> where n is an approxi nate upper bound of the streambitrate,
expressed as a nunber of bits per second. PROGRAM ED=<i > where i is a
nunber that uniquely identifies a particular presentation within the scope
of the Playlist file. A Playlist file MAY contain nmultiple EXT-X- STREAM | NF
URI's with the saivE"PROSEMEID to describe variant streans of the sane
presentation. CQPEmestamp bquémt] [, format]*" where each format specifies a
medi a sanple type that 1s present in a nedia file in the Playlist file.
Valid format ideftfPMatiSs are those in the 1SO File Format Nane Space
defined by RFC 4g84r-kRbiSéd3aiiNuBry. 8. EXT- X- DI SCONTI NUI TY The

EXT- X- DI SCONTI NUI TY t.ag_ indicates that the nedia file following it has

di fferent characteMedigil&s t han the one that preceded it. The set of
characteristics tigash MAlYa GIBURIEn h Blayldt filelNUSDIdRRHify a media file

which is a segment of the overall presentation. Each media file MUST
be formatted as an MPEG-2 Transport Stream, an MPEG-2 Program Stream,
or an MPEG-2 audio elementary stream [ISO_13818]. All media files in

a presentation MUST have the same format.

Transport Stream files MUST contain a single MPEG-2 Program. There
SHOULD be a Program Association Table and a Program Map Table at the
start of each file. A file that contains video SHOULD have at least

one key frame and enough information to completely initialize a video

decoder.

Clients SHOULD be prepared to handle multiple tracks of a particular
type (e.g. audio or video) by choosing a reasonable subset. Clients
MUST ignore private streams inside Transport Streams that they do not

recognize.

The encoding parameters for samples within a stream inside a media

file and between corresponding streams across multiple media files
SHOULD remain consistent. However clients SHOULD deal with encoding
changes as they are encountered, for example by scaling video content

to accommodate a resolution change.

5. Key files
An EXT-X-KEY tag with the URI parameter identifies a Key file. A Key
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o nunber and type of tracks o encodi ng paraneterso encodi ng ' sequence o

ti mestanp sequence Its format is: #EXT-X-DI SCONTI NUGGY 4. Media files Each
medi a filwoURo/ 78282 Pl aylist file MJUST identify a nedi aPCirlus2e00i064824 s a
segnent of the overall presentation. Each nedia file MJST be formatted as
an MPEG 2 Transport Stream an MPEG 2 Program Stream or an MPEG 2 audi o

el ementary stream [I1 SCV3818]. All nedia files in a presentation MJST have
the sane format. Transport Stream files MJST contain a single MPEG 2
Program There SHOULD be a Program Associ ation Tabl e and a Program Map
Table at the start of each file. Afile that contains video SHOULD have at

| east one key frame and enough information to conpletely initialize a video
decoder. Cients 8l5ooppingéesinbpalcsdhat MURdHs vsehidesrpptsuRsediieR’s of a
particular type (eia flddGh fhe@iaykitdeo) by choosing a reasonabl e subset.
Clients MIUST ignore private streans inside Transport Streans that they do
not recogni ze. The encodi ng paraneters for sanples within a streaminside a

nedia file and betrpeRRSA08 ERFAMIOA mRthod LS ATBcIBINDS STH Y baPb@néredi a files
SHOULD renai n consi stent. However clients SHOULD deal wi th encodi ng changes

as they are encoulefilsds simply apeskrdiagapgf thess ! P AgetyitkibA ¥ ont ent to
accommodate a res@ldphd on change. 5. Key files An EXT-X-KEY tag. with the UR
paranmeter identifies a Key file. A Keyfile contains the cipher key that
MUST be used to decrypt subsequent

5.1. TV for AES-128
128-bit AES requires the same 16-octet Initialization Vector (IV) to
be supplied when encrypting and decrypting. Varying this IV

increases the strength of the cipher.

When using the encryption METHOD AES-128, implementations SHALL
use the sequence number of the media file as the IV when encrypting or
decrypting media files. The big-endian binary repfesentation of the
sequence number SHALL be placed in a 16-octet buffer and padded (on

the left) with zeros.

6. Client/Server Actions
This section describes how the server generates the Playlist and

media files and how the client should download and play them.

6.1. Server Process
The production of the MPEG-2 stream is outside the scope of this
document, which simply presumes a source of a continuous stream

containing the main presentation.

The server MUST divide the stream into individual media files whose
duration is approximately equal. The server SHOULD attempt to divide

the stream at points that support effective decode of individual
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media files in the Playlist. The AES-128 encryption nmethod uses 16-octet
keys. The format of the Key file is sinply a packed array of these 16
octets i nwbizoswoysfsormat. 5. 1. |V for AES-128 128-bit AEBCTAa0mM6962he samne
16-octet Initialization Vector (1V) to be supplied when encrypting and
decrypting. Varying this IV increases the strength of the cipher. Wen
using the encryption METHOD AES-128, inplenentations SHALL use the sequence
nunber of the nmedia file as the IV when encrypting or decrypting nedia
files. The big-endian binary representation of the sequence nunber SHALL be
placed in a 16-octet buffer and padded (on the left) with zeros. 6.
Client/Server Actions This section describes how the server generates the
Playlist and medi efipffiles: &, Qn Rerketand key frame buRdasied downl oad and play them
6.1. Server Process The production of the MPEG 2 streamis outside the
scope of this document, which sinpl resunes_a source of a continuous

st ream cont ai ni ng TEhEr¥FaMYSIr @t Hﬁfgﬁ?ac?wd?éﬂ?/@ﬁt wiigoyityi de the stream
into individual neghng b bbieis tdse duration is approxi nately equal. The
server SHOULD attenpt to divide the streamat points that support effective
decode of individualnmedia files, e.g. on packet and key franme boundari es.

The server MJST crrRadepeaMURT dréte £P1611istBEI ahé Plaglist NRMUST| al low its
clients to obtain the file. The server MJST create a Playlist file. The

Playlist file MISTOUYRYSMA PEnd Awcrbsdineectandr PO fPrradh®edidn 3. A URI for

each nedi a file that the server wishes to make available MUST appear in the
Playlist in the order in which it is to be played. The entire media
file MUST be available to clients if its URI is in the Playlist file.

The Playlist file MUST contain an EXT-X-TARGETDURATION tag. It
MUST indicate the approximate duration of the next media file to be added
to the main presentation. This value MUST remain constant for the

entire presentation. A typical target duration is 10 seconds.

The server MUST create a URI for the Playlist file that will allow

its clients to obtain the file.

Changes to the Playlist file MUST be made atomically from the point

of view of the clients.

Every media file URI in a Playlist MUST be prefixed with an EXTINF

tag indicating the approximate duration of the media file.

The server MAY associate an absolute date and time with a media file
by prefixing its URI with an EXT-X-PROGRAM-DATE-TIME tag. The

value of the date and time is arbitrary.

If the Playlist contains the final media file of the presentation

then the Playlist file MUST contain the EXT-X-ENDLIST tag.
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file that the server wishes to make avail abl e MUST appear in the Playlist
in the order in which it is to be played. The entire nedia file MJST be
avai | abl ewoaomldi7erstts if its URI is in the Playlist fil epcThms20omagdeest file
MUST contain an EXT- X- TARGETDURATION tag. It MJST indicate the approxinate
duration of the next nedia file to be added to the main presentation. This
val ue MUST remain constant for the entire presentation. A typical target
duration is 10 seconds. The server MJST create a URI for the Playlist file
that will allowits clients to obtain the file. Changes to the Playli st
file MUST be made atomcally fromthe point of view of the clients. Every
nmedia file URI in a Playlist MJST be prefixed with an EXTINF tag indicating
t he approxi mate duration of the nedia file. The server MAY associ ate an

absol ute date andyfihd@Rrek Wikhé tmﬂmefah Lrﬁlr@yre&h@ﬁbmlnnausmakﬂ with an
EXT- X- PROGRAM DATE- TEvI E t ag. val ue of the date and tine is arbitrary.

If the Playlist cHﬁﬁﬁPﬂng%@”FWﬁﬁktﬁﬂﬁpﬁ'MﬁﬂPQ#DFﬁ%“ﬁP%§Bntatlon t hen t he

Playlist file NUSReai@me@hmmEmymrn%«eﬁm%bﬂbltec’&gcllehtstfmtserver wi shes to
renove an entire presentation, it make the Playlist file unavail able

toclients. It S t@é&h‘éﬁﬁ%"f%?‘ﬁé’llﬁtfl}Feaafh&“quéée"?%alt he Playlist file
remain available to cllents for at least the duration of the Playlist file
at the time of remgval. 6.1.1. Sliding Wndow Pl aylists The server NAY
limt the avalIaﬁ|ﬂ|§9d%$vﬁﬁﬂTﬁPWﬂF§s to those whi ch have been nost

recently added toThd&rik MAY Shnit tHeCavaiPabfRy biv@ed?d Bi¢é ioShost WhehMUST ALWAYS
contain exactly o ENCE t a [ts val ue MJST be increnented

ne X- MEDI A- SE
by 1 for every el é?fg;] Bogyrseently2d dstofllé’fr%‘i)'gﬂ egdmse e PHYlsH i st file.
file MUST ALWAYS contain exactly one EXT-X-MEDIA-SEQUENCE

tag. Its value MUST be incremented by 1 for every media file URI that is

removed from the Playlist file.

Media file URIs MUST be removed from the Playlist file in the order
in which they were added.

When the server removes a media file URI from the Playlist, the media
file MUST remain available to clients for a period of time equal to

the duration of the media file plus the duration of the longest

Playlist file in which the media file has appeared. The duration of

a Playlist file is the sum of the durations of the media files within it.

If a server plans to remove a media file, it SHOULD ensure that an
HTTP Expires header reflects the planned time-to-live when it is

delivered to clients.

The server MUST maintain at least three main presentation media files

in the Playlist at all times unless the EXT-X-ENDLIST tag is present.

6.1.2. Encrypting media files
If media files are to be encrypted the server MUST define a URI which
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Media file URIs MUST be renoved fromthe Playlist file in the order in

whi ch they were added. When the server renoves a nedia file URI fromthe

Pl ayl i st ,wohelomgsisa fil e MJUST rermai n avail abl e to cli entsTfuseooa/opsses od of
time equal to the duration of the nmedia file plus the duration of the

| ongest Playlist file in which the nedia file has appeared. The duration of
a Playlist file is the sumof the durations of the nedia files within it.
If a server plans to renove a nedia file, it SHOULD ensure that an HTTP
Expires header reflects the planned time-to-live when it is delivered to
clients. The server MJST maintain at |east three main presentation nedia
files in the Playlist at all tines unless the EXT-X-ENDLIST tag is present.
6.1.2. Encrypti ng“itballoy guthosized qliepts i obtain p Key Hlegoptainhg aencrypt ed the server

MUST define a URI qwygiion k¥. | The M ey Oi¢ RUSITQRbAIERAIt0the Rh& de@rikifiai N a Key file
cont ai ni ng a decr ngﬁ'l on key. The Key file MJUST conformto the format

described in Sect PEHi°8)- The server MAY set the Expi res header in the key
response to indicate that the key may be cached. If the encrypti on METHOD
is AES- 128, AES-_128 CBC encryption SHALL be applied to individual nedia
files. The entireTnsfeaveRMeyY %¥%Myﬁt@6@efatbﬁ‘éﬁ% TEIPERYE tiRdicAEng MUST NOT be
appl i ed across mneeiaftht kéyasay bhRciegquence nunber of the nedia file MIST be
used as the FV as described in Section 5.1. The server MJST encrypt every
media file in a Playlist using the nethod specified by the EXT-X-KEY tag
that nost i medi atfehyenerypaeORIETHOD WRES 1281 RES-PR@gBTsherdption.SHYEMI a files

receded by an EXJ- X-KEY ta se H(]? IS N(%\‘E ot preceded by an
EXT- X- KEY %/ ag be applﬁed to in(ﬂvi\é{{l]ﬁ medmjv%-l_es. he entire fi e’Ml%T Qe P y y
encrypted. Cipher Block Chaining MUST NOT be applied across media
files. The sequence number of the media file MUST be used as the IV

as described in Section 5.1.

The server MUST encrypt every media file in a Playlist using the

method specified by the EXT-X-KEY tag that most immediately precedes
its URI in the Playlist file. Media files preceded by an EXT-X-KEY

tag whose METHOD is NONE, or not preceded by any EXT-X-KEY tag,
MUST NOT be encrypted.

The URI of every EXT-X-KEY tag muét be distinct from the URI of every
other EXT-X-KEY tag that appears or has appeared in the Playlist

file, unless its METHOD is NONE. An EXT-X-KEY tag witha METHOD
of NONE MUST NOT contain a URI parameter.

The server MUST NOT remove an EXT-X-KEY tag from the Playlist file if
the Playlist file contains a URI to a media file encrypted with that

key.

6.1.3. Providing variant streams
A server MAY offer multiple Playlist files to provide different

encodings of the same presentation. If it does so it SHOULD provide
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MUST NOT be encrypted. The URI of every EXT-X-KEY tag nmust be distinct from
the URI of every other EXT-X-KEY tag that appears or has appeared in the

Pl ayl i st Wol2e10/a18d8ess its METHOD is NONE. An EXT- X- KEY trag/us2a0e/0606ETHOD of
NONE MUST NOT contain a URI paraneter. The server MJST NOT renove an
EXT-X-KEY tag fromthe Playlist file if the Playlist file contains a URI to
a nedia file encrypted with that key. 6.1.3. Providing variant streans A
server MAY offer multiple Playlist files to provide different encodings of
the sane presentation. If it does so it SHOULD provi dea variant Playli st
file that lists each variant streamto allow clients to switch between
encodi ngs dynam cally. Variant Playlists MIUST contain an EXT- X- STREAM | NF
tag for each vari amtnagt Playist fileshag liftseack vaippisticep igaiody for the sane
presentati on MUST:aw8o bhechRtRePRICGHAM dyRamdichily. but € val ue. The PROGRAM I D
val ue for each presentation MJUST be unique within the variant Playlist. If
an EXT- X- STREAM I NF tag contains. the CODECS attribute, the attribute val ue

MUST i ncl ude ever yafisi PR 1SEHIUSEd omyin[(RESAZR BIrREAM-INS 1apt@s@eH i n any nedi a
file that appears or wl aﬁpear in the Pl %Ilst file. The server MJST neet

the foll owing con¥teat sieamyfiadh Bt RRA NN fg fosthe samepreseniaipny ar i ant

stream MUST consi MU hdvB ee SAAEPROCRAM-ID biftfHutiNan@. TRAPROGRWM-Gi | s not
part of the main presentation. The server MJIST make the sanme period of

content avai | abl e #8§ foafach presenigtion MU besunique tyithip e varieeilaxdst of t he
smal | est target duration of the streans.

If an EXT-X-STREAM-INF tag contains the CODECS attribute, the
attribute value MUST include every format defined by [RFC4281] that
is present in any media file that appears or will appear in the

Playlist file.

The server MUST meet the following constraints when producing variant

streams:

Each variant stream MUST consist of the same content, including

content which is not part of the main presentation.

The server MUST make the same period of content available for all
variant streams, within an accuracy of the smallest target

duration of the streams.

Matching content in variant streams MUST have matching timestamps.

This allows clients to synchronize the streams.

Elementary Audio Stream files MUST signal the timestamp of the
first sample in the file by prepending an ID3 PRIV tag [ID3] with
an owner identifier of
"com.apple.streaming.transportStrea'mTimestamp". The binary data

MUST be a 33-bit MPEG-2 Program Elemeﬁtary Stream timestamp
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Mat chi ng content in variant streans MJST have matching tinmestanps. This
allows clients to synchronize the streans. Elenentary Audio Streamfiles
MUST si graib 20toen7gismest anp of the first sanple in the filPeThg2gweperdi ng an
ID3 PRIV tag [ID3] with an owner identifier of

"com appl e. stream ng. transport Streanli nestanp”. The binary data MJST be a
33-bit MPEG 2 Program El enentary Streamti nmestanpexpressed as a bi g-endi an
ei ght-octet nunber. In addition, all variant streams SHOULD contain the
sanme encoded audio bitstream This allows clients to switch between streans
wi t hout audible glitching. 6.2. Cient Process How the client obtains the
URI to the Playlist file is outside the scope of this docunent; it is
presuned to have déneressed asprhig-gndianightodst yBein the Playlist file fromthe
URI. If the Playlist file so obtained is a variant Playlist, the client
MUST obtain the Playlist file fromthe variant Playlist. This docunent does
not specify the tlbgddition:alloyarigntsireams SHQWeAgontain thejsapg encoded> 1. Loadi ng

the Playlist file,Ryeb¥sibhBTRis BhGW diiddts fol switch Berhv@ddgear®y 1el oaded from the
Playlist URI: The client SHOULD check that the Playlist file begins with

#EXTMBU and r ef us&itheut@pdible gliching. it does not. The client SHOULD i gnore any
tags it does not recognize. The client MJUST determ ne the next nedia file
to | oad as described in Section 6.2.4. If the Playlist contains the

EXT- X- MEDI A- SEQUERCEliERrocetie cl i ent

How the client obtains the URI to the Playlist file is outside the

scope of this document; it is presumed to have done so.

“The client MUST obtain the Playlist file from the URI. If the
Playlist file so obtained is a variant Playlist, the client MUST

obtain the Playlist file from the variant Playlist.

This document does not specify the treatment of variant streams by

clients.

6.2.1. Loading the Playlist file
Every time a Playlist file is loaded or reloaded from the Playlist

URL

The client SHOULD check that the Playlist file begins with #EXTM3U
and refuse to continue if it does not. The client SHOULD ignore

any tags it does not recognize.

The client MUST determine the next media file to load as described

in Section 6.2.4.

If the Playlist contains the EXT-X-MEDIA-SEQUENCE tag, the client
SHOULD assume that each media file in it will become unavailable at

the time that the Playlist file was loaded plus the duration of the
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SHOULD assune that each nedia file in it will beconme unavail able at the
time that the Playlist file was | oaded plus the duration of thePlayli st
file. Thewdunaid7ersiof a Playlist file is the sum of theprduwnmstooonsced the
media files withinit. 6.2.2. Playing the Playlist file The client SHALL
choose which nedia file to play first fromthe Playlist when pl ayback
starts. If the Playlist file contains the EXT-X-ENDLIST tag, any file in
the Playlist MAY be played first. If the EXT-X-ENDLI ST tag is not present,
any file except for the last and second-to-last files in the Playlist MAY
be played first. Once the first rredia file to play has been chosen,
subsequent nedia files in the ist MUST be | oaded in the order that

t hey appear and pPiyHy file Rhﬁé'“@F‘%?fatm%}t“S‘tfH%V thewmfdfed. The client SHOULD

attenpt to | oad magiagodsiok 8% mediadfyamasn ef when they will be required for
uni nterrupted pl ayback to conpensate for tenporary variations in |atency

and throughput. If the Playlist file contains the EXT-X-ALLOW CACHE tag and
its value is NG stzhepqay[,@mﬁem&mgﬁ cache downl oaded nedia files after

t hey have been played. O herw se the client MAY cache downl oaded nedi a
files indefinitel yn¢ gjen| SJ%FLFE%S%XY‘"C“I'H‘@‘“&If‘i'eéHP'aP(/ﬂ"ﬁtff@@ ‘Phe val ue of the

EXT- X- PROGRAM DAT ta]lidvEvhbmglajtacil s, amht: haym ARIRAMAE ti nation tine to the
user. |If the value includes tinme zone information the client. SHALL take it

into account, but EXT-XENIYLST tasy anyiide oy thelpyiId Neswlaxse EFstalf ori gi nati ng

time zone. The cl it}QrEXWSENIDﬁEN@gJ@ﬂ& pﬂ&@:ﬁt atnbellé:@(rcé;ﬁ%rnﬁeslastor t he
consi stency of the val ue DATE-TI ME tag. 6. 2. 3.

Rel oadi ng the Pl agPq €fond ‘Péas*l'ﬂlés E‘Itf"’eﬁl?ylw lé"r‘?'@'&f’ 85ty rel oad the

Playlist file unless it
Once the first media file to play has been chosen, subsequent media
files in the Playlist MUST be loaded in the order that they appear N
and played in the order that they are loaded.

The client SHOULD attempt to load media files in advance of when they
will be required for uninterrupted playback to compensate for

temporary variations in latency and throughput.

If the Playlist file contains the EXT-X-ALLOW-CACHE tag and its value
is NO, the client MUST NOT cache downloaded media files after they
have been played. Otherwise the client MAY cache downloaded media

files indefinitely for later replay.

The client MAY use the value of the EXT-X-PROGRAM-DATE-TIME tag
to display the program origination time to the user. If the value

includes time zone information the client SHALL take it into account,

but if it does not the client MUST NOT infer an originating time

zone.

The client MUST NOT depend upon the correctness or the consistency of
the value of the EXT-X-PROGRAM-DATE-TIME tag.
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contains the EXT-X-ENDLI ST tag. However the client MJUST NOT attenpt to
reload the Playlist file nore frequently than specified by this section.
When a clwenbidosms a Playlist file for the first tine ecTrshaadsicas
Playlist file and finds that it has changed since the last tine it was

| oaded, the client MUST wait for a period of tinme before attenpting to
reload the Playlist file again. This period is called the initial mninmm
rel oad delay. It is neasured fromthe tine that the client began | oadi ng
the Playlist file. The initial mninmnumreload delay is the duration of the
|l ast nedia file in the Playlist or 3 tinmes the target duration, whichever
is less. Media file duration is specified by the EXTINF tag. If the client
rel oads a Playlist file and finds that it has not changed then it MJST wait
for a period of §bAERRRAGREE PlayMétH® The mininmumdelay is three times the
target duration or a nultiple of the initial mninmmreload del ay,

whi chever is Iess.Ther‘Hleﬁtngripﬁ‘[“éj‘?aé‘yﬁ“}?dfﬂéfrplﬁﬂ’é‘ff‘FP%‘FSSa‘tterrpt, 1.5 for the

second, and 3.0 tp&fisafth€ExT-ENDLISRELEr M ning the next file to | oad The
client MIST examine the Playlist file every tine it is |oaded or rel oaded

to determne the next nedia file to load. The first file to | oad MJST be

the file that theHelt®nthekAsnt MOSEROTQBhEMO feldadlthe FASy1GERERoRed i n Section
6.2.2.1f the first file to be played has been | oaded and the Playlist file

does not contain trReRRths iod BREE"t ag then the client MJST verify
that the current Playlist file contains the URI of the |ast |oaded nedi a

file at the offset it was originally found at, halting playback if it does
not. The next medAeP prient lpafsplfayliscile fr thefursktimeqrreleadsd file UR fol | owi ng

the | ast-|oaded URlaylishfilelid BhdthatSthas changed since the last time it
was loaded, the client MUST wait for a period of time before
attempting to reload the Playlist file again. This period is called
the initial minimum reload delay. It is measured from the time that

the client began loading the Playlist file.

The initial minimum reload delay is the duration of the last media
file in the Playlist or 3 times the target duration, whichever is
less. Media file duration is specified by the EXTINF tag.

If the client reloads a Playlist file and finds that it has not

changed then it MUST wait for a period of time before retrying. The
minimum delay is three times the target duration or a multiple of the
initial minimum reload delay, whichever is less. This multiple is

0.5 for the first attempt, 1.5 for the second, and 3.0 thereafter.

6.2.4. Determining the next file to load
The client MUST examine the Playlist file every time it is loaded or

reloaded to determine the next media file to load.

The first file to load MUST be the file that the client has chosen to
play first, as described in Section 6.2.2.
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If the first file to be played has been | oaded and the Playlist file
contains the EXT-X- MEDI A- SEQUENCE tag then the next nedia file to | oad
SHALL be wbeomwesasit h t he | owest sequence nunber that i ecgrusadsnedshan t he
sequence nunber of the last nedia file |oaded. 6.2.5. Playing encrypted
nmedia files If a Playlist file contains an EXT-X-KEY tag that specifies a
Key file URI, the client MUST obtain that key file and use the key inside
it to decrypt all nedia files follow ng the EXT-X-KEY tag until another
EXT-X-KEY tag is encountered. If the encryption METHOD is AES-128, AES-128
CBC decryption SHALL be applied to individual nmedia files. The entire file
MJUST be decrypted. G pher Bl ock Chai ning MJUST NOT be applied across nedi a
files. The sequence nunber of the nmedia file MJST be used as the IV as

described in Sect mqneﬁrstlmetdﬁe ﬁln@dﬁsgoaey.prob&e@ NEREPR i ANONE, the client
MUST treat all nedia files EXT- X- KEY tag as cleartext (not
3%0%

encrypted) until éﬂ‘?ﬁ‘t“ﬁb‘f""@)(’r‘h%EKE\X EQICRNRE &agdben the clieRtanpl es Thi s

section contains W@f@énfﬁiﬁﬁ(@é&r}ah 1§tf11£k$rﬁ§ns7mém$bfméf‘astPl aylist file
#EXTMBU #EXT- X- TARGETDURATI ON: 10 #EXTI NF: 5

http:// nedi a. exantadedmeiatieiaf e pifsetityps WEI\ﬂﬂIZIfS}’Pd?“ palting | di ng W ndow
Playlist, using HEERScKETdRLNhGH EXTe sexT ARGEAlURALE ML be the

first media file URI following the last-loaded URI in the Playlist.

If the first file to be played has been loaded and the Playlist file
contains the EXT-X-MEDIA-SEQUENCE tag then the next media file to
load SHALL be the one with the lowest sequence number that is'greater

than the sequence number of the last media file loaded.

6.2.5. Playing encrypted media files
If a Playlist file contains an EXT-X-KEY tag that specifies a Key
file URI, the client MUST obtain that key file and use the key inside
- it to decrypt all media files following the EXT-X-KEY tag until
another EXT-X-KEY tag is encountered.

If the encryption METHOD is AES-128, AES-128 CBC decryption SHALL
be applied to individual media files. The entire file MUST be

decrypted. Cipher Block Chaining MUST NOT be applied across media
files. The sequence number of the media file MUST be used as the IV

as described in Section 5.1.

If the encryption METHOD is NONE, the client MUST treat all media
files following the EXT-X-KEY tag as cleartext (not encrypted) until
another EXT-X-KEY tag is encountered.

7. Examples

This section contains several example Playlist files.
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#EXT- X- MEDI A- SEQUENCE: 2680 #EXTI NF: 8,

https://priv.exanple.con fil eSequence2680.ts #EXTI NF: 8,

https:// pwovoswEsghe. com fil eSequence2681. ts #EXTI NF: 8, PCT/US2009/069624
https://priv.exanple.comfil eSequence2682.ts 7.3. Playlist file with
encrypted nedia files #EXTMBU #EXT- X- MEDI A- SEQUENCE: 7794

#EXT- X- TARGETDURATI ON: 15 #EXT- X- KEY: METHOD=AES-

128, URI ="htt ps://priv. exanpl e. com key. php?r=52" #EXTI NF: 15,

htt p:// medi a. exanpl e. com fi |l eSequence7794.ts #EXTI NF: 15,

http:// medi a. exanpl e. com fi |l eSequence7795. t s#EXTI NF: 15,

http:// medi a. exanpl e. com fi | eSequence7796.ts #EXT- X- KEY: METHOD=AES-
128, URI ="htt ps://priv. exanpl e. com key. php?r=53" #EXTI NF: 15,

http:// medi a. exafipl g;mllféﬁlseﬁ%quenceﬁw. ts 7.4. Variant Playlist file
#EXTMBU #EXT- X- STREAM ESf F: PROGRAM | D=I , BANDW DTH=I 280000

http: // exanpl e. coffEX&W3H8uS

#EXT- X- STREAM | NF#PREGEANR GETDURANBWAN pH=2560000
#EXTINF:5220,
http://media.example.com/entire.ts
#EXT-X-ENDLIST

7.2. Sliding Window Playlist, using HTTPS
#EXTM3U
#EXT-X-TARGETDURATION:8
#EXT-X-MEDIA-SEQUENCE:2680
#EXTINF:8,
https://priv.example.com/fileSequence2680.ts
#EXTINF:8,
https://priv.example.com/fileSequence2681.ts
#EXTINF:8,
https://priv.example.com/fileSequence2682.ts

7.3. Playlist file with encrypted media files
#EXTM3U
#EXT-X-MEDIA-SEQUENCE:7794
#EXT-X-TARGETDURATION:15

#EXT-X-KEY:METHOD=AES-
128,URI="https://priv.example.com/key.php7r=52"

#EXTINF:15,
http://media.example.com/fileSequence7794.ts
#EXTINF:15,
http://media.example.com/fileSequence7795.ts
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http://exanpl e. coml m d. nBu8 #EXT- X- STREAM | NF: PROGRAM | D=

1, BANDWEDTH=7680000 http://exanpl e.com hi.nBu8 #EXT- X- STREAM | NF:

PROGRAM DBx0l29 BANEME DTH=65000, CODECS="np4a. 40. 5" PCT/US2009/069624

htt p:// exanpl e. conf audi o-only. nMBu8 8. Security Considerations Since the
protocol generally uses HTTP to transmt data, nost of the sanme security
consi derations apply. See section 15 of RFC 2616 [ RFC2616]. Media file
parsers are typically subject to "fuzzing" attacks. Cients SHOULD t ake
care when parsing files received froma server so that non-conpliant files
are rejected. Playlist files contain URIs, which clients will use to nake
net wor krequests of arbitrary entities. Cients SHOULD range-check responses
to prevent buffer *B¥EM:bs. See al so the Security Considerations section

of RFC 3986 [RFC3951?]/,“6@3_g@mpg,cgﬁmg@qbgﬁgﬁggssour ces identified by URI
lazily to avoid contributing to denial-of-service attacks. HITP requests

often include session state ("cookies"), which may contain private user

data. | npl enent at ikpR$-AKEY - f1erhom-oeeki e restriction and expiry rules
specified by RFC 2965 | RFC2965]. See al so the Security Considerations

section of RFC 29638 Ukl htet/myssampleeonday Phr2ioPypt i on keys are specifi ed
by URI. The ‘delivery of these keys SHOULD be secured by a nechani sm such as

HTTP over TLS [RFC524IE§ ‘Sformarl y SSL) in conjunction with a secure realm
or a session cook{fEXTINF:I5,

http://media.example.com/fileSequence7797.ts

7.4. Variant Playlist file
#EXTM3U
#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=1280000
http://example.com/low.m3u8
#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=2560000
http://éxample.com/mid.m3u8 ’
#EXT-X-STREAM-INF:PROGRAM-ID=1,BANDWIDTH=7680000
http://example.com/hi.m3u8 .
#EXT-X-STREAM-INF:PROGRAM-
ID=1,BANDWIDTH=65000,CODECS="mp4a.40.5"
http://example.com/audio-only.m3u8

8. Security Considerations
Since the protocol generally uses HTTP to transmit data, most of the
same security considerations apply. See section 15 of RFC 2616
[RFC2616].

Media file parsers are typically subject to "fuzzing" attacks.
Clients SHOULD take care when parsing files received from a server so

that non-compliant files are rejected.

Playlist files contain URIs, which clients will use to make network
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Comrerce/ National Institute of Standards and Technol ogy, "Advanced
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2. The nethod of claim1 wherein the non-stream ng transfer protocol

conpri ses a hypertext transfer protocol (HITP)-conpliant protocol and
wher ei n twe 20mbdrezd1f urt her conprises: transmtting the playseab/iotiche to a
client device using the non-stream ng transfer protocol; and transferring
one or nore of the multiple nmedia files to the client device using the
non-stream ng transfer protocol in response to requests fromthe client
device utilizing one or nore of the plurality of URIs. 3. The method of
claim1l further conprising: generating an updated playlist file
corresponding to changes to the nultiple nedia files, the updated playli st
file conmprising a plurality of updated URI's indicating an ordering of the
updated nmultiple nmedia files to recreate the stream of data. 4. The net hod
of claim 3 wherejyy WRepfhanges to the multiple media files conprises at

| east one of: (as additions of one or nore nedia files and the updated
playlist file includedmerran NgioppStandards IstituteeditBIN34 P8 nd t he added one
or nore nedia files; (fmRdhE|tdts-006dedThhiacePsHes RBi MM Fichpdi a files and
t heupdated playlist file conprises URIs to the nultiple nedia files, and
one or nore of the tad@tions! Paedagd Godslfpr Pfognatjiordateichangg (faBéd to refl ect the
nmodi fications to the are9r pderPslca files: or (c) renmoval of one or nore
selected nedia files fromthe nultiple nmedia files and the addition of
further nedia files to result in one or nore remaining nedia files and the
updat ed pl ayli stpfdrin@ive®apsemes URIs to the remaining nedia files. 5. The
met hod of claim4 wherein the updated playlist is generated at the
expiration of a sBPkt JP3me%i Gbe B3 aufidilgdpsaiaesing RAMdtt ri bute of one of the

tags in the playlist khkgywlw.idhergmrifegt: Ahforhaion-1 further conprising:
determ ning an approxi mate duration of a next nedia file to be added to

{(M3U]  Nullsoft, Inc., "The M3U Playlist format, originally
invented for the Winamp media player",

<http://wikipedia.org/wiki/M3U>.
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the playlist file; causing the playlist file to include a tag indicating
the approximate duration. 7. The nmethod of claim 1l further conprising:

det er m niwg@ 2ar/g8asnypt i on method to be applied to the neCriysh@omesea fil es;
causing the playlist file to include a tag to indicate the encryption
method to be applied to the nultiple nedia files and wherein the tag
conprises a URI to a security key. 8. The nethod of claim1l1 further
conprising: determning a tinme and/or data associated with a begi nning of a
next nmedia file; and causing the playlist to include a tag indicating the
time and/ or déLélﬂ§500|ated with the beginning of the next media file. 9.
The net hod of L further conprising: determ ning whether a client
device to rec Ek’ ﬁgﬁla files is authorized to store the nedia files
after pl ayback; causing the playlist to include a tag that indicates whether
the client device is authorized to store the nedia files after playback.

10. The methold of 4 mthadicomprishgs conpr|5|ng det er mi ni ng whet her

additional URIs COfil ﬁ@?ﬂgkgﬁgﬁ%ﬁgﬁ #”#Qg@ G 5 k%eh W?%%?B added to

the playlist file; causing t i ndi cates
whet her add|tmemﬂoﬂﬁ%Sﬁ@mﬂbﬁ&p@ﬁﬂﬂﬁgeh@r&ﬂdﬂiMﬁnﬁhh@mﬂnahﬁﬁksSOMbII be
added to the playlist file wherein the tag conprises. an EXT- X- ENDLI ST t ag.
11. The mnet hodPrsf atingdividupl fllﬁStﬂhélrn%reﬂwpéhwweaéﬁﬂF?ﬁ%w WetHeE a next

URI in the p“ﬁ%ﬁﬁ§ nﬁb&ﬁcbﬁ@hﬁ@%ﬁﬁm@@ﬁhher playlist file; causing the

playlist to includ I ndi cat'e that the next UR in the playlist

i ndi cat es anot her gmamhngapkhhﬂéﬂnhahega@@HMndKéa@@sn@amamdedfh
Universal Resource Indicators (URIs), the plurality of URIs indicating an

ordering of the multiple media files to recreate the stream of data.

2. The method of claim 1 wherein the non-streaming transfer protocol
comprises a hypertext transfer protocol (HTTP)-compliant protocol and wherein
the method further comprises:

transmitting the playlist file to a client device using the non-streaming
transfer protocol; and

transferring one or more of the multiple media files to the client device
using the non-streaming transfer protocol in response to requests from the client

device utilizing one or more of the plurality of URIs.

3. The method of claim 1 further comprising:

generating an updated playlist file corresponding to changes to the
multiple media files, the updated playlist file comprising a plurality of updated
URIs indicating an ordering of the updated multiple media files to recreate the

stream of data.

4. The method of claim 3 wherein the changes to the multiple media files
comprises at least one of: (a) additions of one or more media files and the
updated playlist file includes URISs to the multiple media files and the added one

or more media files; (b) modifications to the one or more media files and the
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associated with the another playlist. 12. An article conprising a
conput er -readabl e nmedi um havi ng stored thereon executable instructions

t hat, whewoeswousmd, cause one or nore processors to: diPerds2@99696eam of
data into nmultiple nedia files each containing a portion of the stream of
data on the server device, the multiple nmedia files to be stored as
individual files in a nenory on the server device in a non-stream ng
transfer protocol conpliant format; and generate a playlist file having a
plurality of tags and a plurality of Universal Resource Indicators (URIS),

t he pluralityupdftedRiaylistdl @ampﬁ@esdmbﬁ@léweimgltiple mérba erﬂStaqdleler@em%tefi les to
recreate the éﬂ eam of

d .
o o cam e hERT B S BhPuigRr bl bl s biPaffal 8RS Bs o1 ool

(HTTP) - conpl lcaratorm&& afeala fasd ov\/(tgrrehavaﬁ@rbﬂebr inB&t seléeled Pl L£AMS Gohhe one or
nor e processors to:transmt the E list file to a client device using the
non- st r eani ngh¢ patifle mediadilecdid the pddigepf iarbeomnedia fidesgp resyl inpne Pipl e nedi a

files to the rﬁl)ﬂeqr@%aﬂﬁglo &PE%&&%&%& @%Qteﬁteo'iaf‘@ﬂ 8. cBﬁ@ﬁ?Js%Rﬂrthﬂ%CO' in

response to reques e clie evic izing one or nore of the
plurality of rekhiingléhedidlidesarticl e of claim 12 further conpri sing
instructions that, when executed, cause the one or nore processors to:
generate an updated playlist corresponding to changes to the nultiple medi a

files, the upgdatedrpl ayhbdbr QAL wHeREn ﬁle lpHEt@ii heérhg’tfls ?&Qﬂt&f’a

|nd|cat|ng an ordering of the updated nult les to recreate t he
st ream of datea;plraﬁon dfnaese@cterdqteelodbf utrlarhzrseliébnmwmbmtetcrfe)nc l&Hgdsgtio t he

mul tiple nedrﬁ ﬁ f_ﬁonprrses at |east one of: (a) additions of one or
more nedia fiPeR%YHY e updated playlist file includes UR's to the
multiple nedia files and the added one or nore nedia files; (b)

nodi fications to the one or nore nedia files and the updated playlist file
conprises URIG to Theemethpd phéleinmd dithef comprisiaggd one or nore

determining an approximate duration of a next media file to be added to
the playlist file;

causing the playlist file to include a tag indicating the approximate duration.

7. The method of claim 1 further comprising:
determining an encryption method to be applied to the multiple media files;
causing the playlist file to include a tag to indicate the encryption method
to be applied to the multiple media files and wherein the tag comprises a URI to

a security key.

8. The method of claim 1 further comprising:

determining a time and/or data associated with a beginning of a next
media file; and

causing the playlist to include a tag indicating the time and/or date

associated with the beginning of the next media file.

0. The method of claim 1 further comprising:
determining whether a client device to receive the media files is

authorized to store the media files after playback;
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of the tags in the plurality of tags is updated to reflect the

nodi fications to the one or nore nedia files; or (c) renoval of one or nore
sel ect ed wodne/d7838¢s fromthe nultiple nmedia files and rhe/tsdavoswrs of
further nedia files to result in one or nore remaining nedia files and the
updated playlist file conprises URIs to the remaining nedia files. 16. The
article of claim 14 wherein the updated playlist is generated at the
expiration of a selected period of tinme based on an attribute of one of the
tags in the playlist file. 17. The article of claim 12 further conprising

i nstructions that,cawian theaxiset, inclads e tagttbatandicaes whetbeiphoclisnsor s t o

determ ne an roxi te ration of a o file to be added to the
pl ayl i st fllefggﬁé%a Lk ﬁg%%ngﬁfPFﬁﬂk6ef%¥FJ%@%%]iag indicating the
approxi mate duration. 18. The article of claim 12 further conprising

instructions that, when executed, cause the one or nore processors to:
determ ne an HhcryBFﬂB% aephdaim b fwehes spmpatingo the multiple nedia files:

cause e B!t Sty P OSkLeFES o eypggn e

to be applied to t conprises a
URI to a seCLﬂﬂeiwﬂk&yadd]:eto tHeeplaisi filee of claim 12 further conprising

instructions that, when executed, cause the gne or npre processors to:
determine a tinme £WHBE heplaylissogarldey tagithy iadisalg Whethe additiondlext nedi a

file; and Ca%ﬁlst%ﬁe%(ﬁle’i ﬂgstg aa&)ltlbﬁ]ﬁ ln’ﬂéﬂl?a fel 441 bOdA KA AR eﬁlﬁ'ﬁl& fipe and/ or

date associated with eginning of the next nedia fil 20. The article
of claim 12 fwhdrtierthcgpprmpiisgg andSXT-OCENGHdSThad., when executed, cause the
one or nore processors to: determ ne whether a client device to receive the
media files is authorized

11. The method of claim 1 further comprising:

determining whether a next URI in the playlist file indicates another
playlist file;

causing the playlist to include a tag to indicate that the next URI in the
playlist indicates another playlist wherein the tag indicates a bandwidth

associated with the another playlist.

12. An article comprising a computer-readable medium having stored thereon
executable instructions that, when executed, cause one or more processors to:

divide a stream of data into multiple media files each containing a portion
of the stream of data on the server device, the multiple media files to be stored as
individual files in a memory on the server device in a non-streaming transfer
protocol compliant format; and

generate a playlist file having a plurality of tags and a plurality of
Universal Resource Indicators (URIs), the plurality of URIs indicating an

ordering of the multiple media files to recreate the stream of data.
13. The article of claim 12 wherein the non-streaming transfer protocol

comprises a hypertext transfer protocol (HTTP)-compliant protocol and wherein

further instructions cause the one or more processors to:
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to store the nedia files after playback; cause the playlist to include a
tag that indicates whether the client device is authorized to store the
medi a filwe 2afoes2spl ayback. 21. The article of claim 12pCurush@w/o6wapri si ng
instructions that, when executed, cause the one or nobre processors to:
determ ne whether additional URIs corresponding to additional nmedia files
wll be added to the playlist file; cause the playlist to include a tag

t hat indicates whether additional URI's corresponding to additional nedia
files will be added to the playlist file wherein the tag conprises an

EXT- X- ENDLI ST t ag.tpmsmitibe playlisifide tsfa dieat devige fsing the noeotigamis g trgnster

i nstructions th@tol,vvnen executed, cause the one or nore processors to:

det er ni ne whet'Rera next UR in the playlist file indicates another

playlist file; caussthenpbaybiesdt thomuniplaishedia fll@dotie it eate dshat the
next URI in the playlist indicates another playlist wherein the tag

i ndi cat es a DAREN-GEPRNHEE HapAeiaIoREeHN T eRPORIeAP Hedues Apn e cliog deycept hod
conpri si ng: rlﬁﬁﬁﬁ‘%td. QG Y4 L Qf?‘eg)hd@@t& O(P%\ﬂtlge, a playlist file over a
nonst er pro

network using a stream ng trans p ocol ; receiving, in response to
the request and with the client device, the playlist file froma server

device, the playlist file havij n% Uni versal Resource Indicators (URIS)
i ndi cating a B ur alheartige ohelgin 1¢ figher SPRPHSIPE (SHPEHSPS SRate R havi ng
paraneters relat e QuRlBYBaAck rﬁ&re?ﬂ@ce@goﬁjgﬂzi ty of nmedia files; requesting
one or nore of the nedia files in an order indicated by the playlist file;
recei ving the one gnemtra upelgied iadisnedicapdndirestoaharges hethaetudoplk usi ng t he
non-stream ngm;[:c{ig rfllfgs,etlile %E)gzgtgc? I())llaylist comprising a plurality of updated URIs indicating

an ordering of the updated multiple media files to recreate the stream of data.

15. The article of claim 14 wherein the changes to the multiple media files
comprises at least one of: (a) additions of one or more media files and the
updated playlist file includes URISs to the multiple media files and the added one
or more media files; (b) modifications to the one or more media files and the
updated playlist file comprises URIs to the multiple media files, and one or more
of the tags in the plurality of tags is updated to reflect the modifications to the
one or more media files; or (c) removal of one or more selected media files from
the multiple media files and the addition of further media files to result in one or
more remaining media files and the updated playlist file comprises URIs to the

remaining media files.

16. The article of claim 14 wherein the updated playlist is generated at the
expiration of a selected period of time based on an attribute of one of the tags in

the playlist file.

17. The article of claim 12 further comprising instructions that, when
executed, cause the one or more processors to:
determine an approximate duration of a next media file to be added to the

playlist file;
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24. The nmethod of claim 23 further conprising: generating an audi o and/ or

vi deo out put representing the streamof content by playing the nedia files
wi th t he wbDi2erto788¥i ce i n t he order indicated by the pl agriuszooiobss24 and
wherein the non-stream ng transfer protocol conprises a hypertext transfer
protocol (HTTP)-conpliant protocol. 25. The method of claim23 further
conprising: sending repeatedly a subsequent request for the playlist file
to the server device; receiving an updated playlist file in response to the
subsequent request; using the updated playlist file received in response to
t he subsequent requussttheplaylikidilete inglidof tad mdivntiine theapproxinsaergwiatpmg:
conparing the playlist file, received in response to the request, and the
updated playlist file; determ ning whether the updated playlist file

received i n rssponBe dricle BEcIaiS e Gueidr chRpHass idsaatitdssha, Win of a | ast
| oaded nedia file; halting playback if the URI of the |ast |oaded nedia
file is not ivreFwieb@anss thpenaQuReePIeeass 9 file; utilizing a tag in the

updat ed playlist fj - ecel I t.a & : st to
access a next nedi cg’lt%#%. %%1% Iﬁlgn %ﬁﬁo@i&%&g a@? lg%hﬁnogfégﬁﬁg&yﬁe{iﬁgﬂ ag

conpri ses an EXT- Xal=DhAPERQUENTEtd Mmglud2 8 tagltoandiedth det @icryptiah meeodftar t her
conprising: sending a second subsequent request for the playlist file to
the server deifidPeligt todhe multiple megiartilpy ap¢ WieTse the geomrises ¢ S At fer: and
sendi ng the sggg k§ybsequent request for the playlist file to the server
device after a setond period of tine if the playlists do not differ,
wherein the first period of tine is based on a first nmultiple of attribute

o one of e agsp, e PLAH 31, LS, s s Bcpnd ARTLRg, of 1ire 1
executed, cause the one or more processors to:
determine a time and/or data associated with a beginning of a next media
file; and
cause the playlist to include a tag indicating the time and/or date

associated with the beginning of the next media file.

20. The article of claim 12 further comprising instructions that, when
executed, cause the one or more processors to:

determine whether a client device to receive the media files is authorized
to store the media files after playback;

cause the playlist to include a tag that indicates whether the client device

is authorized to store the media files after playback.

21. The article of claim 12 further comprising instructions that, when
executed, cause the one or more processors to:

determine whether additional URIs corresponding to additional media
files will be added to the playlist file;

cause the playlist to include a tag that indicates whether additional URIs
corresponding to additional media files will be added to the playlist file wherein

the tag comprises an EXT-X-ENDLIST tag.
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29. The nethod of claim 23 further conprising: determning, with the client
devi ce, whether the playlist file includes a tag indicating whether

addi ti onawOURI78181r esponding to nmedia files nay be addedTius2atmecplayl i st
file; selecting, with the client device, any one of the URIs fromthe

pl ayback file if the tag indicates that additional URIs may not be added to
the playlist file or selecting any one of the URIs fromthe playlist file
except for the second-tolast URI and the last URI if the tag indicates that
additional URIs nmay be added to the playlist file;accessing the nmedia files
in an order i3%di cathedrigie phelalRilg funther hemptisipg instruétidne thatawhdmg with t he
sel ected URI andtw$ereiqhthe tﬁg indicatestthe end of a program presented

t hrough t he nedt BT i e, 30" FHEO S ASE 0t ¢l ai m 23 furt her conpri si ng:
deternmining, with ddg@meld WRéth&lemiexeURMEtHRGaydist flg indicdtéxeanptiy blagtistf i | €

i ndi cates whether the client device is authorized to store nedia files
after playbacie: storing the media files on the client device after playback
if the tag indicat ] i i . media files
after pl ayback; p#§§§%??§55§§é§?§ Sfyﬁ%ﬁﬁ%@?%&%ﬁ éégg gﬁaﬁﬁgﬁ%ack if the
tag i ndi cat esplayiat irldivates lahethéer plsylizotvhartimbe itzeiddicates h damdvwideh medi a fil es
after playback. 31. An article conprising a conputer-readabl e nedi um havi ng
stored t her edtis9ed Withithsmnotheaplaviifen execut ed, cause one or nore
processors to: request, with a client device, a playlist file froma server
device over a network using a non-stream ng transfer protocol; receive, in
response to tive refueshodaavdnpaisiig:t he client device, the playlist file from
the server device, the .playlist.file.havi Universal Resqurce Indicators
(UR'9) i ndi cat i ng BB UREI I giensdeiies A BAisLil OS5 pREPI 2 blls havi ng
paraneters relah@chotanRfeapRAGIo1.0f the plurality of media files; request one

or nore of the nedia files in an order indicated by the playlist file;
receiving, in response to the request and with the client device, the

playlist file from a server device, the playlist file having Universal Resource
Indicators (URIs) indicating a plurality of media files and a plurality of tags
having parameters related to playback of the plurality of media files;
requesting one or more of the media files in an order indicated by the
playlist file;
receiving the one or more requested media files over the network using

the non-streaming transfer protocol.

24. The method of claim 23 further comprising:

generating an audio and/or video output representing the stream of
content by playing the media files with the client device in the order indicated by
the playlist file, and wherein the non-streaming transfer protocol comprises a

hypertext transfer protocol (HTTP)-compliant protocol.

25. The method of claim 23 further comprising:
sending repeatedly a subsequent request for the playlist file to the server device;
receiving an updated playlist file in response to the subsequent request;

using the updated playlist file received in response to the subsequent request.
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receive the one or nore requested nedia files over the network using the
non-stream ng transfer protocol. 32. The article of claim3 1 further
conpri si yoi2nBXa78astti ons t hat, when executed, cause the @OE/USROOIO6ES24
processors to: generate an audi o and/or video output representing the
stream of content by playing the nedia files with the client device in the
order indicated by the playlist file, and wherein the non-stream ng
transfer protocol conprises a hypertext transfer protocol (HTTP)-conpliant
protocol.33. The article of claim3 1 further conprising instructions that,
when execut ed26. caube mebodakclaim Adbfwther ovepdtns to: send repeatedly a
subsequent request_ for .th l.ayl i file to the server device: receive an
updat ad playl st 1Srearing Ptk e erS ed fedfuflo o gttt T he
updat ed playh?ﬁhwﬁbh@hmgﬂejved in response to the subsequent request. 34.
The article of claim33 further conprising instructions that, when

execut ed, cause t HEtamenipg Wﬂ?ﬁﬂléf@Pé‘@é@%?gy}@&fﬂ%&?ﬁ%{?‘élqIﬁéP%IIS%SH thet file,

received inr . laylist file;
determ ne mhéﬁ%%%ﬁﬁﬁé&ﬁgggﬁggggﬁgépggfgﬂ?{%g%%@ggégﬁkgn response to the
subsequent requesthaitirg plagsiciifldht URA ofitHedsdt 1dadad ettdimfile & ddtliscludedlih
pl ayback if the URI of the |ast |oaded nedia file is not included in the

updat ed pl aylP&¥P43tskplaylistfii&e a tag in the updated playlist file received
in response to thﬂnﬁﬁﬁ%ﬁﬂﬂgﬂiﬂk?@&ﬁé&8&?hﬁ?ﬁ§ﬁ§cﬁe@ﬁ¥&mgﬁﬁéﬁn%E'e- 35. The

article of claim33 further conprisin nstructions that, when executed,
cause the oneubsequertecqresctesisorss anext rsahdfie. second subsequent request for
the playlist file to the server device after a first period of tine if the
playlists differ; and send the second subsequent request for the playlist

file to the sgrVverThe method of claim 26 wherein the tag comprises an EXT-X-MEDIA-
SEQUENCE tag.

28. The method of claim 26 further comprising:

sending a second subsequent request for the playlist file to the server
device after a first period of time if the playlists differ; and

sending the second subsequent request for the playlist file to the server
device after a second period of time if the playlists do not differ, wherein the first
period of time is based on a first multiple of attribute of one of the tags in the
playlist file and the second period of time is based on a second multiple of the

attribute.

29. The method of claim 23 further comprising:

determining, with the client device, whether the playlist file includes a tag
indicating whether additional URIs corresponding to media files may be added to
the playlist file;

selecting, with the client device, any one of the URIs from the playback
file if the tag indicates that additional URIs may not be added to the playlist file
or selecting any one of the URIs from the playlist file except for the second-to-
last URI and the last URI if the tag indicates that additional URIs may be added
to the playlist file;
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device after a second period of tine if the playlists do not differ,
wherein the first period of tine is based on a first nmultiple of attribute
of one ofwOheiwmEgsiin the playlist file and the second pemiusdooofctorse i s
based on a second nultiple of the attribute. 36. The article of claim 33
further conprising instructions that, when executed, cause the one or nore
processors to:determne, with the client device, whether the playlist file
i ncludes a tag indicating whether additional URI's corresponding to nedia
files may be added to the playlist file; select, with the client device,
any one of the URI a@CftStsmmthm@e@ilaé;I@ai@lanfOirdeé imdicatmbxﬁgwﬂqhii@ﬁmeéaﬁlihht
additional U not ayl.ist file or i ng any one
of the Ui s rigsirine iR 2EeRf bl dldgRriinghe medifnd G "o and
the [ ast URI rbghhgn%ﬁguﬁnﬂkﬁgﬁﬂﬁIh&ﬁéﬁﬁﬁdltIOna| URI's may be added to the
pl ayli st flle access the nedia files in an order indicated by the URIs in

the playlist file starting with the selected URI and wherein the tag
i ndi cat es thesoend "ﬂIe rﬂetﬂ&?gfa Q?ﬁuﬁﬂlte‘fgor%gﬁs%'@h the nedia files. 37. A
work 1nterface

server device conprising: a ne a nenory, the nenory to

store a playlist fddamﬂmdgmmﬂtmpkﬁaﬁ&ﬂhﬁmfWhaﬁmuﬁapnome@Bwﬁgfﬁysten1coupled

with the network interface and the nenory, . the proceSS|n% %sten1conf|gured
Sf

to divide a sPfisass Whe@a%taefhelﬁéﬁwatsea%%wﬁ%rq iieangriyiiles piterRlaviieke each

medi a file stores s%rﬂ{gthé%dféfﬁﬂé@@nﬁ{e %@ﬁ?d@:%c@%h@r@@yﬁa@ﬁﬁﬁév r device, the
processing system configured to store the nedia es In nory, the

processi ng systieates draf ihglsrhemt it autheneedao etotchibe pleayd filss afftérpdaybaci;ng a
plurality of tags and a of U Indlca (URI' s)

t |
Pl ant 1 B an oo anPitataR b olle Mot MG B Pl Bach | Teced BRI oo
of data. 38. tﬂ@@héﬁﬁyﬁﬁag@Mhﬁﬁi@%uﬁéﬁhqhéﬂaﬁﬂﬁﬁﬁkﬁpmﬁ&mﬁon stream ng

transfer protocol

31. An article comprising a computer-readable medium having stored thereon
instructions that, when executed, cause one or more processors to:

request, with a client device, a playlist file from a server device over a
network using a non-streaming transfer protocol;

receive, in response to the request and with the client device, the playlist
file from the server device, the playlist file having Universal Resource Indicators
(URISs) indicating a plurality of media files and a plurality of tags having
parameters related to playback of the plurality of media files;

request one or more of the media files in an order indicated by the playlist file;

receive the one or more requested media files over the network using the

non-streaming transfer protocol.

32. The article of claim 31 further comprising instructions that, when
executed, cause the one or more processors to:

generate an audio and/or video output representing the stream of content
by playing the media files with the client device in the order indicated by the
playlist file, and wherein the non-streaming transfer protocol comprises a

hypertext transfer protocol (HTTP)-compliant protocol.
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conprises a hypertext transfer protocol (HITP)-conpliant protocol and
wherein the processing systemis configured to cause to be transmtted the
pl ayl i st WOl2e10teg8m1cl i ent devi ce usi ng a non-stream ng PCRSk@9/oprees ocol
and to cause to be transferred one or nore of the nmultiple nedia files to
the client device using the non-stream ng transfer protocol in response to
requests fromthe client device utilizing one or nore of the plurality of
URI s. 39. The server device of claim 37 wherein the processing system
further generates an updated playlist file corresponding to changes to the
mul tiple medi®.filEw artitle olipldan dl fyithey comprifing enstroetpamis shatgwhenpl ural ity of
updated URI s induc tiqg gn orderin& of the updated nultiple nedia files to
recreate the SEFEEN YRt S AHI"REPELE 8 e transnitted the updat ed
playlist file to tdesd edpeaitlydavibsauettGequdstior eRtplden GR (6 eiiehel Bgiica
network interface; a nenory coupled wﬁﬁ% the processor, the nenory to store
a playlist file angcereimudatedpladiseiilzdy respansetie theeupnarentye@icstace, a
processor coupled w rKed : est the
O oyl st 116 via PRO G Bt B rosb it BRREERLLEA LARHES
protocol, to receive the playlist file froma server device, the playlist
file having Unjversal Resource Indicators (URIS) indicating a plurality of
media files atfd a PIGAHSE Py clgim 4 §atheagrmprivag Hsetetds RtV t o pl ayback
of the pluralddy;ed 8diRe bhd &SmotkePrékIesto: one or nore of the media files
’ , P [RoIe. _ :

in an order indicated by the playlist file, to receive the one or nore
request ed nedi a fidoegpamvthe ptadybstrfdewecdivadsinmeppohee tndimstereaniang the ansf er
protocol, and to ge erate an audi o and/or video output representing the
stream of contPdAE Q@Wbﬁﬁsfng the media files in the order indicated by the

playlist file. 4 ljetelhneClhvh@mdr tH@UpdaEdIlalsatil® Békivdieh 8kdpoh Qo ARN- St T eam ng

transfer protocol conprises a hypertext transfer protocol (HTTP)-conpliant
protocol . 42, suPpsuentireqresdaclivdes DUREPHE asuloadadheeqin bessor further to send

a subsequent halt playback if the URI of the last loaded media file is not included in
the updated playlist file;
utilize a tag in the updated playlist file received in response to the

subsequent request to access a next media file.

35. The article of claim 33 further comprising instructions that, when
executed, cause the one or more processors to:

send a second subsequent request for the playlist file to the server device
after a first period of time if the playlists differ; and

send the second subsequent request for the playlist file to the server
device after a second period of time if the playlists do not differ, wherein the first
period of time is based on a first multiple of attribute of one of the tags in the
playlist file and the second period of time is based on a second multiple of the

attribute.

36. The article of claim 33 further comprising instructions that, when

executed, cause the one or more processors to:
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request for the playlist file to the server device, to receive the playlist
file fromserver in response to the subsequent request, to conpare the

pl ayl i st WOl2elwsmiived i n response to the request and tireTaiSagmiost624i | e
received in response to the subsequent request, to use the playlist file
received in response to the subsequent request if the playlist files
differ.43. A machine readabl e storage nedium storing executabl e

i nstructions which when executed by a data processing system cause the data
processi ng systemto performa nethod conprising: transmtting a playlist
file to a client dikrmenasiithghackrahdstiewarhictyr theadalist filsrineludesla tag he

| ayl i file havi I | ] . I | f . Uni I
Recur ce. | nal B9t o1y B o PR p Ry R B A R BT S 1 g o

mul tiple nmediwe blaygs fiti ch have been divided out of a streamof data to
recreate the stream of data gy sequential presentation of the multiple
1

nmedia files; and tyekssmatrthegliandedee. #py engpf thed/ R fionpthe phay@nrek filel es to

the client d%pﬁgagﬂdg%{e"s at 18443041 TS %gaytﬁo%‘ﬂéﬁc?ded% %eﬁﬁ?\hiesIt Igl[ero?Sponse to

requests from evice util1zing“one or nore o urality of
URI's. 44. ThesehsedngianyodnecdfahdURSs fvbvartke playlive fikosecspt feathengedndandher

prot ocol conprises a hyFertext transfer protocol EHTTP)-coaniant pr ot ocol
and wherei n tHRI st 18 &5t URL Hdpe Egripdirdesthat adduianat PRAYMAN bepddedda pl ayl i st
file correquﬂghg'hgqﬂghanges to the multiple nedia files, the updated
playlist file c ngrisiﬁg a plurality of updated URI's indicating an ordering
of the updated nuldcces¢hamedia filésliean oaler eolieatdebyt the LR Is eatine playtistfae 45. A

wnerain tho rriranieied Bk FEMPireEThe metufiediu s Baf oRERE | o5 and
a second gr oupe@hicABEloAoh iHe@RediiRkei N the first group of nedia files are
configured to be stored with a
37. A server device comprising:
a network interface;
a memory, the memory to store a playlist file and multiple media files;
a processing system coupled with the network interface and the memory,
the processing system configured to divide a stream of data to generate the
multiple media files where each media file stores a portion of the stream of data
on the server device, the processing system configured to store the media files in
the memory, the processing system configured to generate the playlist file having
a plurality of tags and a plurality of Universal Resource Indicators (URIs)

indicating an ordering of the multiple media files to recreate the stream of data.

38. The server device of claim 37 wherein the non-streaming transfer protocol
comprises a hypertext transfer protocol (HTTP)-compliant protocol and wherein
the processing system is configured to cause to be transmitted the playlist file to a
client device using a non-streaming transfer protocol, and to cause to be
transferred one or more of the multiple media files to the client device using the
non-streaming transfer protocol in response to requests from the client device

utilizing one or more of the plurality of URIs.
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first encoding in a transfer protocol conpliant format and wherein the
second group of nedia files are configured to be stored with a second
encodi ng WO 20tv7828ansf er protocol conpliant format; genecatisegmcdors st
playlist file having a plurality of tags and a plurality of Universal
Resource Indicators (URIs) indicating an ordering of the first group of
nmedia files to recreate the stream of data; generating a second playli st
file having a plurality of tags and a plurality of URIs indicating an
ordering of the second group of nedia files to recreate the stream of data;
and gener ati nf-a vHr santer gevgd pisalaifi $'ewherginnyje arqskssing dystgmofurtheigs and a

plurality of URLs, indicat.i the first playlist file and t ecopd

Dy st 111 s BBt dav i et ite RuRlpe RisnihiR S B AERRR TR ocol
conpri ses a hypghhexgdatddpnsfiet filelcohPeifing GHldmitycamplatad URIE Bldaaehg and
wherein the first encoding and the second encoding are different in that
they are one ¥fordesiecefitheyapdatadimuliplesnedia Eilpgde rasiratethe girggapedataged a rat es

or encodi ngs é@(iu%éé.tgib@ Erﬁlﬁs?ﬁﬂt &&%%g»?r%t@& g%a gsﬁgg‘?o Bk ALfiLLept data rates. 47.

The net hod of claim4 urther ¢ ri enerating an updated vari ant
playlist file corresponding to an updated first playlist file or an updated
second playlist file, wherein the updated first playlist file or the

updat ed secorftd- pl a@FIl%QtdFYIF%C?rﬁEWIﬂH%S at | east one updated URlI indicating
at | east one changg,d@ofNGelfaiSt or second group of nedia files. 48. The
met hod of claim47 wherein the’at |east one change to the first or second
group of nedia fil=aseqorprdupkd vaddiha grarssoorthamemongeth storf ial phayliantlet he

updated first or second playlist file includes URIs to the nedia files and
t he added on&“@@?ﬁ?ﬁﬁﬁé‘%ﬁeﬁfivﬂ%@? gy oreUCTiicP hod of cl ai m 47 wherein the
at | east one changgpbeestfieohipled il th BEQREK Hi@HRe Ohe PREEROf 10 1B§u&PMPI i Ses
nodi fications to the one or nore nedia files and the updated first or

second pl ayl it8e pkaylig fde marthe eewWor mtarface hengra@par-streaming transfer protocol,
to receive the playlist file from a server device, the playlist file having Universal
Resource Indicators (URIs) indicating a plurality of media files and a plurality of
tags having parameters related to playback of the plurality of media files, to
request one or more of the media files in an order indicated by the playlist file, to
receive the one or more requested media files over the network using the non-
streaming transfer protocol, and to generate an audio and/or video output
representing the stream of content by playing the media files in the order

indicated by the playlist file.

41. The client device of claim 40 wherein the non-streaming transfer protocol

comprises a hypertext transfer protocol (HTTP)-compliant protocol.

42. The client device of claim 40, the processor further to send a subsequent
request for the playlist file to the server device, to receive the playlist file from
server in response to the subsequent request, to compare the playlist file received
in response to the request and the playlist file received in response to the
subsequent request, to use the playlist file received in response to the subsequent

request if the playlist files differ.
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files, and one or nore of the tags in the plurality of tags is updated to
reflect the nodifications to the one or nore nedia files. 50. The nethod of
cl ai m 47 wbeosi/a1818he at | east one change to the first orPCTasernd/ogreoup of
media files conprises renoval of one or nore selected nediafiles fromthe
media files and the addition of one or nore further nmedia files to result
in one or nore remaining nedia files and the updated first or second
playlist file conprises URIs to the remaining nedia files and wherein the
stream of data is a contiguous tinme based stream of content for a single
program 51. 4 anﬁmﬁkbmcmwﬁbbbmﬁg%aIngﬁwmwgﬂm@éadGbﬂéeﬁEdﬁqﬁﬂhaving stored
t hereon executgb#e |nstru t|on Qne_ or

processors to" hﬁ%e’éecg %a# %rgfz%lss Iﬁgtséfgtﬁlﬂlcta}li)elqge ﬁ%alpéocﬁ’ﬁ“& vvherel n

the nultiple @@gmaoﬁkheﬁng@m@mu&@m@ﬁgmﬁt group of media files and a second
group of nmedia files, wherein the first group of nedia files are configured
to be stored with ESMiIEN 8 REalFtTgeina glient dpeeepsip @)P%@‘Ire%ﬁgl i ant for mat

and wher ei n Pa%s?e?ﬁ?d?&'co%ﬁé{'ﬁle 1st@‘ﬁéj %uﬁ%& gﬁirﬁft oﬁ&gp'rul an?ﬂ;&lﬂ%af’ st or ed

with a seconJ encoding i’n rans 0co generate
a first playlUsiveiksal Resbave hglieat@k (URIS) | the pfurdlagof BiRds mdplatinghm t y of
Uni versal Resource Indicators (URlIS) |nd|cat|ng an ordering of the first

iy

group of medi¥d¢ineed Wﬂp@é%%% Hlep ﬁ@lght hayg begt diyigded oupefirerike® of d4Bcond

playlist fileohayligaf sﬂjeéﬁl%k'dgtﬁb fse ni&gﬁal%gseﬁtaﬁbh"b?-{Hetrﬂfulﬁf)le%cﬁa' ndi cating
an ordering of the second group o les to recreate the stream of

dat a; gener atfdeg andri ant playlist file having a pIurallty of tags and a
plurality of URIs indjcating the first pl |st fi.le econd

Dl oyt st f e 5. ramniETas it Tgpreof Biehesfle st Pl RSB ERpr ot ocol
conprises a hﬁﬂ%ﬁh@ﬁén%ﬁ&ﬁ&hghaﬂﬁ&ﬁﬁ@@koKﬁiEﬂanﬁﬁﬂp&ﬁéﬂﬁﬁBhP%@%ﬁ&nand
wherein the first encoding and the second encoding are different in that

they are one dsiviceatitisiigmgs oninore efhibe shnality oBRIput at different data rates
or encodings with different codecs

44. The medium of claim 43 wherein the non-streaming transfer protocol
comprises a hypertext transfer protocol (HTTP)-compliant protocol and wherein
the method further comprises:

transmitting an updated playlist file corresponding to changes to the
multiple media files, the updated playlist file comprising a plurality of updated
URIs indicating an ordering of the updated multiple media files to recreate the

stream of data.

45. A method comprising:

dividing a stream of data into multiple media files, wherein the multiple
media files comprise a first group of media files and a second group of media
files, wherein the first group of media files are configured to be stored with a
first encoding in a transfer protocol compliant format and wherein the second
group of media files are configured to be stored with a second encoding in the
transfer protocol compliant format;

generating a first playlist file having a plurality of tags and a plurality of
Universal Resource Indicators (URIs) indicating an ordering of the first group of

media files to recreate the stream of data;
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at the same or different data rates. 53. The article of claim5 1 further
conprising instructions that, when executed, cause the one or nore

pr ocessorwotologgsmsiat e an updated vari ant playlist fil ePcoruse@ponseag to an
updated first playlist file or an updated second playlist file, wherein the
updated first playlist file or the updated second playlist file includes at
| east one updated URI indicating at | east one change to the first or second
group of media files. 54. The article of claim53 wherein the at |east one
change to the first or second group of nedia files conprises addi ng one or
nmore media files agedetaring ap@@mé@la‘ﬂiﬁtsfﬂediavigg@@hdaléim)ftIta}g§tanﬂ alpburpliiylofides
URIs to the |Ies and .t he 55. The
article of ol aRlagenfi BttoE diF eBh® sl TRARIEHE s R 01 'second
group of nedidrehinl FYa@OMRI | S€S nDdlflcatlons to the one or nore nedia files
and the updated first or second aylist file conprises URIs to the nedia
files, and one or §PHRIALIBE a{vABARt R 11Ftrf11?ﬂ1éV1}3garP§lfﬁ1ﬂty opfags 484 ajpkurghifat ed t o

(el Lect 0 MEIALLENS PokUGNE oA TRFBi e 00 The article

media files conprises renoval of one or nore selected nedia files fromthe
nmedia files and the addition of one or nore further nedia files to result

in one or morér er‘?&}eﬁpﬁao%ﬁ?@m ) ddergiythe ﬁ@nﬁﬁﬂ%&)&ﬁ‘ﬂf PRISEE A second

pl aylist f' | &nypeARlSRSeMRbiochP Hf‘PP)f th ofBRHI ghdldhSinddriper ein the
stream of datda is a contiguous |ne bas eam of content for a single

program 57. ehnocapgancath@ssemdwmccthgarermﬁﬁcnsnthorthallithﬁiycﬁrfngneaofstmceadmg@f dat a

ot oroup. orthalnam epae SRal EhEeolut et Groten wih pTEHOIRAERT " ne

first group oft inedhr JriditSeRRtLaRkl gured to be stored with a first
encoding in a transfer protocol conpliant format and wherein the second

group of media files are configured to be stored with a second encodi ng
47. The method of claim 45 further comprising:

generating an updated variant playlist file corresponding to an updated
first playlist file or an updated second playlist file, wherein the updated first
playlist file or the updated second playlist file includes at least one updated URI

indicating at least one change to the first or second group of media files.

48. The method of claim 47 wherein the at least one change to the first or
second group of media files comprises adding one or more media files and the
updated first or second playlist file includes URIs to the media files and the

added one or more media files.

49. The method of claim 47 wherein the at least one change to the first or
second group of media files comprises modifications to the one or more media
files and the updated first or second playlist file comprises URIs to the media
files, and one or more of the tags in the plurality of tags is updated to reflect the

modifications to the one or more media files.

50. The method of claim 47 wherein the at least one change to the first or

second group of media files comprises removal of one or more selected media
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in the transfer protocol conpliant format; neans for generating a first
playlist file having a plurality of tags and a plurality of Universal
Resour ce wodnoet7eass ( URI s) i ndicating an ordering of thecfiusgtogswap of
nmedia files to recreate the stream of data; neans for generating a second
playlist file having a plurality of tags and a plurality of URI's indicating
an ordering of the second group of nedia files to recreate the stream of
data; and neans for generating a variant playlist file having a plurality
of tags and a plurality of URIs indicating the first playlist file and the
second pl ayl ifgles frpmghe Rdiadilpndii the addifidepeerteed nae higthes oredra fslenty

requesting, with a client device, a playlist, file qver network using a
{ranster o otioedt B PebERornfine BBl fig druPodiflalol SR Var' ant
playlist conmpslagishgledoplpiised URYs t0fthd Refidng medpl fueadrd Whabinlhé wiasal
Resource Ipdl%atops (URl's) |nd|catbgg a f%rst p”gyllstlflle and a second
playlist filef daier aicantigious Hmedrgedotreamef spaieny fot § siggletpiggramndi cat es a
first bandwi dth paraneter associated with a first playlist file and a
second bandw dth parameter associated with a second playlist file wherein
the first bandw dtAn paickneigrisig d @ssputdratadabl mediomcthabamgdvwired thepananet er ;
selecting, with the ¢client device, the first playlist file or the second
. . h . . .
playlist fil eXeeHphig sHECHYARF VDG GEEUBT: CAFSRTES MRYCE PISCSaISdet ed fir st

or second playlistg{igh§ Wi of Bfia§ tb%ﬂhﬁg@ﬂ&%fﬂ\é’w&wnkﬂ%ﬁﬁ pesting uses
a URI fromthe variant playlist file corresponding to the selecCted playlist

file; receivimediafilaskompeseh Fiew rabp\if oeediz files nedju esbed gpluppfinedif i | e, t he
requested playlist fil Havin URL s anjcatin a plurali f.media files
and o pi ur ol 1 5~ arrercit e Agepar Srere rer il B albelia BF 1 he
plurality of fRdiRodink®Sa trsifGrbfdeolldodipthsl foRhHPAQherdif AeaSEIdHY One or
nore of the nmedia filés in
group of media files are configured to be stored with a second encoding in the
transfer protocol compliant format;
generate a first playlist file having a plurality of tags and a plurality of
Universal Resource Indicators (URIs) indicating an ordering of the first group of
media files to recreate the stream of data;
generate a second playlist file having a plurality of tags and a plurality of
URIs indicating an ordering of the second group of media files to recreate the
stream of data;

generate a variant playlist file having a plurality of tags and a plurality of

URIs indicating the first playlist file and the second playlist file.

52. The article of claim 51 wherein the transfer protocol comprises a
hypertext transfer protocol (HTTP)-compliant protocol and wherein the first
encoding and the second encoding are different in that they are one of: encodings
with the same codec but at different data rates or encodings with different codecs

at the same or different data rates.

53. The article of claim 51 further comprising instructions that, when

executed, cause the one or more processors to:
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an order indicated by the requested playlist file; receiving the one or
nore requested nedia files over the network using the transfer protocol.59.
The net howloahioal7sdsm 58 further conprising: generating aRCaus2@Aanmror vi deo
out put representing the streamof content by playing the nedia files with
the client device in the order indicated by the playlist file, and wherein
selecting, with the client device, the first playlist file or the second
playlist file conprises selecting the first playlist file having a | ower
associ at ed bandwi dth paraneter. 60. The method of claim58 further

conpri sing: noni t cgeinpgteaanaipdatst e abantplaydishiiloworrbspoodling e anlupdages fiki | e

recei ving the_one nor e request e ia.files .over th et wor k. wher ei n
the one o noP SR Glr<ERh ot SEpFY BB Ak TG ouRiel U w B hdeLr
protocol ; confpalbt i dpdged¥aionalslibame mdiides andadtbae Lpdaéd BRNAW dt h
paranmeter associated with the selected playlist file; wherein the

requesting tHedieptingatdgast ope chagemi@ the Bt peiecend grovpppriediadileequesti ng t he
second playlist file if the second bandwi dth paranmeter is within the
avai | abl e bandwi dth and the avail abl e bandw dth exceeds the first bandw dth
par anmet er; wher ei rTheheticlegtielainm 5§ wiferdihthean&astroneehengerdite fidst @s conpri ses
requesting nmedia files utilizing URIs in the second bandmﬁdtgyflaylist

file. 61. An SFN%GIBURBNPFYISIHE @mpsHpLAing W ABrUe mediaiirhard g st or ed
thereon execufable8 fir-&h kitShh gﬁ%gmrs incRD RS FHEE Tne dSAHRE 1 e OF NOT e

processors to performa nmethod conprising: requesting, wth a client

devi ce, a pl aaddedond ¢ moveediafiteet wor k usi ng a transfer protocol
receiving, in response to the requesting, a variant playlist conprising a
plurality of tags and a plurality of Universal Resource Indicators (URIS)

55. The article of claim 53 wherein the at least one change to the first or
second group of media files comprises modifications to the one or more media
files and the updated first or second playlist file comprises URIs to the media
files, and one or more of the tags in the plurality of tags is updated to reflect the

modifications to the one or more media files.

56. The article of claim 53 wherein the at least one change to the first or
second group of media files comprises removal of one or more selected media
files from the media files and the addition of one or more further media files to
result in one or more remaining media files and the updated first or second
playlist file comprises URISs to the remaining media files and wherein the stream

of data is a contiguous time based stream of content for a single program.

57. An apparatus comprising:

means for dividing a stream of data into multiple media files, wherein the
multiple media files comprise a first group of media files and a second group of
media files, wherein the first group of media files are configured to be stored
with a first encoding in a transfer protocol compliant format and wherein the
second group of media files are configured to be stored with a second encoding

in the transfer protocol compliant format;
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indicating a first playlist file and a second playlist file, wherein one or
nore of the plurality of tags indicates a first bandw dth paraneter

associ at esownton7sesiii rst playlist file and a second bandwrCutus2@anesses er
associated wth a second playlistfile wherein the first bandw dth paraneter
is less than the second bandw dth paraneter; selecting, with the client
device, the first playlist file or the second playlist file; using the
transfer protocol, requesting the selected first or second playlist file
with the client device, wherein the requesting uses a URI fromthe variant
playlist file corrieemsmnel gegetagng héireevﬂaefd;iﬁtefdle;hlaaiylgiaﬂurfa]iﬂye)f tags@eilei ng, with

havi ng. OR s (HeRb g ST ey Bk kb 1 b SR SRR PG of *t ags

havi ng par anefief oti bfinediatfidesnb aydedk thefstthia oplatagl | ty of nedia files;
using the transfer protocol requesting one or nore of the nedia flles in
an order indicat eomwsrWegenne@uegﬁé@fsoaﬁ@mhgtfﬂﬁﬂlpeng@@@eakytwmé tagiandpe or

more_request w Og}(%[ﬁﬂisqudlgﬁﬁér#%?d&ﬁ{[ LS éé%b&g e§ %ﬁl%&%ffﬁés @r ot ocol .

62. The arti claim her ¢ npr|5|ng g I'ng an audi o and/ or
vi deo out put repitesienitteag dfllatastiicam of content by playing the nedia files
with the client device in the order .indicated by the playlist file, and

wherei n sel ecti ng,m@ﬁntsﬁort%?QCJ@PP%ﬁtVaH@VlP@é’hSttfHé hf‘lYll'“élaPE‘l Igyl%ﬁaaﬁlarl%aor t he

second pl ayli Erafl BJ & 9RRRAdiS S gstﬁé Ak bﬁghéﬂf fe hhd & sRlRY 1p'la?lthstf filke having a

| ower a5500| andw dt h paraneter. The article o aim6 1 further
conpri si ng |nstruct|ons t hat, mhen executed cause the one or nore

processors to_perf further rising: nonitoring avail able
bandwi dth on ? iﬂ C& ﬁmG@WP an tﬁ%ﬁ%i rﬁﬂnihe one or nore requested

nedia files over tRgudighyWyith M?Jn@ﬂé‘w&é"% PPIBisOfileTREE) A@FUASIEEh sredia files
is received over the transfer protocol;

transfer protocol;

receiving, in response to the requesting, a variant playlist comprising a
plurality of tags and a plurality of Universal Resource Indicators (URIs)
indicating a first playlist file and a second playlist file, wherein one or more of
the plurality of tags indicates a first bandwidth parameter associated with a first
playlist file and a second bandwidth parameter associated with a second playlist
file wherein the first bandwidth parameter is less than the second bandwidth
parameter;

selecting, with the client device, the first playlist file or the second
playlist file;

using the transfer protocol, requesting the selected first or second playlist
file with the client device, wherein the requesting uses a URI from the variant
playlist file corresponding to the selected playlist file;

receiving, with the client device, the requested playlist file, the requested
playlist file having URISs indicating a plurality of media files and a plurality of
tags having parameters related to playback of the plurality of media files;

using the transfer protocol, requesting one or more of the media files in
an order indicated by the requested playlist file;

receiving the one or more requested media files over the network using

the transfer protocol.
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conparing the avail abl e bandwi dth and the first bandw dth paraneter
associated with the selected playlist file; wherein the requesting the
first or wbheomaosesd playlist file conprises requesting Phe/useaondopd ayl i st
if the second bandw dth paraneter is within theavail able bandwi dth and the
avai |l abl e bandw dth exceeds the first bandw dth paraneter; wherein the
requesting of the one or nore nedia files conprises requesting nedia files
utilizing URIs in the second bandwi dth playlist file. 64. An apparatus
conprising: neans for requesting, with a client device, a playlist file
over a network using a transfer protocol; means for receiving, in response

to the reques a variant i C rising a plurality of tags and a
plurality of %%ivéf‘3?9@£%§t$§%“$%QF§%F8?EP?%%%S) indicating a first
playlist file and @&ns@6afEN RPhAYhh&br {idb@outplierepleler®ing R stidameofof t he

plurality of tags indicates a first bandw dth paranmeter associated with a
first playlistonfant by playing themsaig fhesmvidh atewhsatrcgﬂmeém thessgrriidiedfedby h a
second pl ayl i i i ] Il i ; i s than the
second bandmﬂﬁ%Rﬁgggéﬁggég?ﬂﬁggﬁgg%%@%égﬁgg¥%ﬁ%gt%ﬁ%%gﬁﬁgﬁgﬁ§@h§§device,
the first pl ayikiosthefset@rdglaiiBefikeoaipdisgd @idctiag thei firet; plaganfleflaringequest i ng,
using the transfer protocol, the selected first or second playlist file
with the cligArersocaed hpndwdih RapNGi@guest i ng uses a URI from the vari ant
playlist file corresponding to the selected playlist file; nmeans for
receiving, with the client device, the requested playlist file, the

request ed pl af.i stTHei thethbdof ¢lginUpd Surthedcampriisige:a plurality of nedia files

a0 2 Prurel Y oL ARSI PRLATEL 5 L PR Bt
protocol, oneyRlor M€ rQfuedtdmedia files over the network wherein the one or more
requested media files is received over the transfer protocol;
comparing the available bandwidth and the first bandwidth parameter
associated with the selected playlist file;
wherein the requesting the first or the second playlist file comprises
requesting the second playlist file if the second bandwidth parameter is within
the available bandwidth and the available bandwidth exceeds the first bandwidth
parameter;
wherein the requesting of the one or more media files comprises

requesting media files utilizing URISs in the second bandwidth playlist file.

61. An article comprising a computer-readable medium having stored thereon
executable instructions that, when executed, cause one or more processors to
perform a method comprising:

requesting, with a client device, a playlist file over a network using a
transfer protocol;

receiving, in response to the requesting, a variant playlist comprising a
plurality of tags and a plurality of Universal Resource Indicators (URIs)
indicating a first playlist file and a second playlist file, wherein one or more of
the plurality of tags indicates a first bandwidth parameter associated with a first

playlist file and a second bandwidth parameter associated with a second playlist
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nmedia files in an order indicated by the requested playlist file; neans for
receiving the one or nore requested nedia files over the network using the
transf er woabwoaoB281ineans for generating an audi o and/ or PEIradse000069524
representing the streamof content by playing the nedia files with the
client device in the order indicated by the requested playlist file.65. The
apparatus of claim®64 further conprising: neans for nonitoring avail abl e
bandwi dth on the client device while receiving the one or nore requested
media files over the network wherein the one or nore requested nedia files
is received tfilecdgrein He frstrbagdwakiirpagmetca isslessrthpr de geesind baedwisltif or
conparing the avail able bandw dth and the first bandw dth paraneter

associ at ed wiRHPHE" sel ect ed playlist file; means for requesting the second

playlist if the seegpedndantidhdiheRaedBitRE fitss piyliftifie bhteava@nbabl e
bandw dt h and the avail abl e bandw dth exceeds the first bandw dth
par armet er; nmed#dist Ble:r equesting media files utilizing URIs in the second

bandwi dth playl | StusH e tr@%fe&r%fc&?%&ﬁgﬂi@%itﬁé 'ct%i{@??&ljs}eé&{aﬁ;@yl%{"r | ant

playlist file to a cl5ent devi'ce usin anster 0oco e “vari ant
playlist fil efilaaxthnge aligit deaté,twheddin tiegsq@ntng@ugel uridki frymalie Wlast | ndi cati ng
a first playlist file and a second playlist file and wherein the first
playlist filePlpdistHlegnogiesnandipedp thegglecledPlaylistileal ity of Universal Resource

| ndi cators (URIS) badiinat e idbihdRhiBomehodtelibd ilyRligHe &l regecha {11 es,
having a first encoding, to recreate a stream of aya for a contiguous tine

based stream mhylsofitedravingfURIspndigatang a Encilinhefireédia filkes asé e phdalplyay! i st fil e
has a plurality of .tags and a % raljt f gﬁl i ndi cat i an ordering of a
second group 8P e Fanders TGPl bk Rl et S cat o ¢ ho
stream of data; using the transfer protocol, requesting one or more of the media files in
an order indicated by the requested playlist file;
receiving the one or more requested media files over the network using

the transfer protocol.

62. The article of claim 61 further comprising generating an audio and/or
video output representing the stream of content by playing the media files with
the client device in the order indicated by the playlist file, and wherein selecting,
with the client device, the first playlist file or the second playlist file comprises

selecting the first playlist file having a lower associated bandwidth parameter.

63. The article of claim 61 further comprising instructions that, when
executed, cause the one or more processors to perform a further method
comprising:

monitoring available bandwidth on the client device while receiving the
one or more requested media files over the network wherein the one or more
requested media files is received over the transfer protocol;

comparing the available bandwidth and the first bandwidth parameter
associated with the selected playlist file;

wherein the requesting the first or the second playlist file comprises

requesting the second playlist if the second bandwidth parameter is within the
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transmtting, using the transfer protocol, either the first playlist file
or the second playlist file to the client device in response to a request
from t he wDi2erovo788ei ce utilizing a URI from the vari ant ppiraykemsiedors e;
transferring, using the transfer protocol, at |east one of: (a) nedia files
fromthe first group of nedia files to the client device in response to one
or nore requests fromthe client device utilizing URIs fromthe first
playlist file, or (b) nmedia files fromthe second group of nmedia files to
the client device in responseto one or nore requests fromthe client device
utilizing URavaflatderbaridevidibood dhqpdvaylhbls bafidwidth ereedritke fitst badvwadthel ai m 66
wherein the transfer protocol conprises a hypertext transfer protocol

(HTTP) - conpllﬁﬁi %?otocol 68. The nmethod of claim66 further conprising:

transmtting an updiadred tNaretaetinpbaitei oak of iote edialfReLddngitseslevi ce, the
updated variant playlist file including updates to the first playlist file

and t he secorf@qyisays mediaffjleseutiligme UREYBithe tasend bandpadthmilaydist fieayi i st file

i ncludes at | east one updated URI indicating at | east one change to the
first group or second group of nedia files. 69. The nethod of claim 68
wherei n the a4.| easi appreataheomggidice:t he first or second group of nedia files
conprises adding one or. nmore nedia files and the updated first or second
playlist file inclerds FURFQUSHNE M thpelient feyies amlﬁ@e&aa%n%weﬂbr mor e
media files. /&, 4 T@Qmﬁgkgggagf claim68 wherein the at |east one change to
the first or se nd group of media files conprises nodifications to the one
or nore nedia fil escandoitkecivipdaneespbnsestd tlo reguesoradvaplheayplagtst fi | e conpri ses

IR NT N e P R R I
T 7 el st B3 e apnin Lo 1
sel ect ed nedimore of the plurality of tags indicates a first bandwidth parameter associated
with a first playlist file and a second bandwidth parameter associated with a
second playlist file wherein the first bandwidth parameter is less than the second
bandwidth parameter;
means for selecting, with the client device, the first playlist file or the
second playlist file;
means for requesting, using the transfer protocol, the selected first or
second playlist file with the client device, wherein the requesting uses a URI
from the variant playlist file corresponding to the selected playlist file;
means for receiving, with the client device, the requested playlist file, the
requested playlist file having URIs indicating a plurality of media files and a
plurality of tags having parameters related to playback of the plurality of media
files;
means for requesting, using the transfer protocol, one or more of the
media files in an order indicated by the requested playlist file;
means for receiving the one or more requested media files over the
network using the transfer protocol;
means for generating an audio and/or video output representing the

stream of content by playing the media files with the client device in the order

indicated by the requested playlist file.
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files fromthe nedia files and the addition of one or nore further nedia
files to result in one or nore remaining nedia files and the updated first
pl ayl i st WOl2e10008381i ses URIs to the remai ning nedia fil @eSTAR20006%24 i cl e
conprising a conputer readable medi um having stored thereon executable
instructions that, when executed, cause one or nore processors to: transmt
a variant playlist file to a client device using a transfer protocol, the
variant playlist file having a plurality of tags and a plurality of URI's
indicating a first playlist file and a second playlist file, and wherein
the first playlist file has a plurality of tags and a plurality of

Uni ver sal Resgqur ce.l ndi ca% or s %JRI@)f i.ndi cati.n.%g,an ordering of the first
group of mediafil e,apl%li?'ur‘?d) & rflrstu%%e&?am&? 0 recreate a stream of data
for a contiguous themsBasaenisdringaihieibl€piidandthoh the Hid@taite ®hide Wherei n t he
second playlist file has a plurality of Iagis and a plurality of URI's

i ndi cating arceider thfnsfor e sxsasted Bpiadienedr tefietwerk vieiginghea second

orotocol | oi (hERec PG ELPESTRL PG AREM be T IPbREARBO® o (he

client deviceprbtocslesponse to a request fromthe client device utilizing a
URI fromthe variant playlist file; transfer, .usi na the transfer protocol,

at |east one of (d}le%é?refomﬂaé@gﬂ?%a#%eP?W@Yid@ra@ BhoFsHRYIAYidth) es to the

client device,jindESRONSHed QiR Qe FayiRAHRST fromthe client device
utilizing URI's fromthe first playlist file; of (b) media files fromthe

second group of nedeasffol reguesong the setandmtlaydievif ¢lee senondelsapdwsdht o one or nore

requests fromthe client.device utilizing, URLs fromthe second pl ayli st
(Fle. 73, ThePppoich & SO ARG bR iin e i AT OB ST S EEhpr | ses a
hypertext transfigk bRER}i@EPardhBidi) - conpl i ant protocol . 74. The article of
claim 72 further conprising instructions that, when executed, cause the one

or nore processor smeans ferigaesiing mediaddet eidizieg VRt inghasacprd bandwadtho t he

client devi Ceplaﬁps?ﬁfépdat ed

66. A method comprising:

transmitting a variant playlist file to a client device using a transfer
protocol, the variant playlist file having a plurality of tags and a plurality of URIs
indicating a first playlist file and a second playlist file and wherein the first
playlist file has a plurality of tags and a plurality of Universal Resource
Indicators (URIs) indicating an ordering of a first group of media files, having a
first encoding, to recreate a stream of data for a contiguous time based stream of
content of a program, and wherein the second playlist file has a plurality of tags
and a plurality of URIs indicating an ordering of a second group of media files,
having a second encoding, to recreate the stream of data;

transmitting, using the transfer protocol, either the first playlist file or the
second playlist file to the client device in response to a request from the client
device utilizing a URI from the variant playlist file;

transferring, using the transfer protocol, at least one of: (a) media files
from the first group of media files to the client device in response to one or more
requests from the client device utilizing URIs from the first playlist file, or (b)

media files from the second group of media files to the client device in response
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variant playlist file including updates to the first playlist file and
updates to the second playlist file and wherein the updates to the first

pl ayl i st WOl2el0a18isude a plurality of updated URI s i ndi caCrus2abarges to t he
first group of nedia files stored with the first encoding in the transfer
protocol conpliant format and theupdates to the second playlist file

i ncl ude changes to the second group of nedia files stored with the first
encoding in the transfer protocol conpliant format. 75. The article of
claim 74 wherein the changes to the nedia files conprises adding one or
nore nedi a fitbese anthordwgqugstiaires thaclicheddvigesutiligingUREtfrdém fthe jepeidide URIs to
the nedia files ;a ﬁ t he added one or nore nedia files. 76. The article of
claim74 mheﬂg?ﬂmp g'changes to the nedia files conprises nodifications to
the one or nore nedia files and the updates to the first playlist file
conprise URIs to the nedia files, and one or nore of the tags in the
plurality of @ags The metdad ebiclaion pemherein thedrapgar Protogel ¢RPrEses he one or
nore nmedia fi t ) . 7 ein the changes to the
Todra Tl os dpared fan B bE PR I A P 0 oG S T Pee from the
media files and the addition of one or nore further nmedia files to result

in one or nore remaining nedia files and the updates to the first playlist
file conpriseP®Rl slegnethad PeHRITh PO ISEHFANPIYIRE . 78. An appar at us

conprising: means tira‘i)lrsmtit'fiﬁgﬁ%@%%té@vﬁiaﬁ@%%@% il @%hé Sfent héxlﬁicé, e client

device using a transfer proto , the ant playlist file having a

plurality of upsigedandams ppdylisafiletiycloding/Rbdatdsriditlwafiishglaglist fitesandphayl i st fil e
and a second playlist.fi.le apnd wherein the first playlist file has a

o ural 5y of Phgd idishbly pRlrnATGRe adi G Pl el ¢3eBls (Ur o)

i ndi cating anRnpahtdWRAfindcdtineSk 106QHR Rhnd®REitR fils! 8Sup BAVDE 8roub! St
encoding, to recreate a streamof data for a contiguous tine based stream
of content ofofangsiafleam and wherein the second playlist file has a
plurality of tags and a plurality of URI's indicating an ordering of a
second group of nedia files, having a second encoding, to recreate the
stream of date. The method of claim 68 wherein the at least one change to the first or

second group of media files comprises adding one or more media files and the
updated first or second playlist file includes URIs to the media files and the

added one or more media files.

70. The method of claim 68 wherein the at least one change to the first or
second group of media files comprises modifications to the one or more media
files and the updated first or second playlist file comprises URIs to the media
files, and one or more of the tags in the plurality of tags is updated to reflect the

modifications to the one or more media files.

71. The method of claim 68 wherein the at least one change to the first or
second group of media files comprises removal of one or more selected media
files from the media files and the addition of one or more further media files to
result in one or more remaining media files and the updated first playlist file

comprises URIs to the remaining media files.

-90-



means for transmtting either the first playlist file or the second
playlist file to the client device in response to a request fromthe client
devi ce utwbi2piongsishe URIs from the variant playlist fil @CudiSe@owbes24 r ansf er
protocol ; neans for transferring at |east one of (a) nmedia files fromthe
first group of nedia files to the client device in response to one or nore
requests fromthe client device utilizing URIs fromthe first playlist file
using the transfer protocol; or (b) nedia files fromthe second group of
media files to the client device in response to one or nore requests from
the client deid ce A piticki qognpuRing o coomutdracasiablsrmdedinmybaiigr sfar¢ckethariong t he
transfer protocol...79. A machi ne | npl enented nethod conprising: dividing,
- server - doupuabié TP R T RRTEL S e REE B B o hach of Ut he
mul tiple nedia fil@msing Derhosiedisasild B defitdvideiusRig o thandfeFBFRdsAHLI N a
transfer protocol conpliant format; generating a playlist file having a
plurality of thayarianglayligfifile Bavingagfuraiy gétagapngre sbuidlee of Kiltat ors (URI's),
the plurality. of 1.ngi i N0 Qf L dia files to
recreate the Str %ta %?}Sgg{agl?gtafﬁ%argd;an%:cgﬁ hlggléﬁtﬁtﬂ%gg?e e%?‘@%}‘l%ifs file

corr espondi ngplaydisctirRrigea plwalityef mystangh @lurelityaf fUiniwssal Resouwgedat ed pl ayl i st
file conmprising a plurality of updated URI's indicating an qrdering of

updat ed nul t ilagléaﬁ%%ﬁlaﬂﬁ indicating Hpeirdaapeolhe Sbtt gEp A peshir BIESt1REINgt r eam of

data. 80. The, iR} BRAqQL, &!RLTEY MBGHBF Hat%_tﬂfr £ORRIESstfind DR LLP! € Media

files conprises adding one or nore nedia files and the updated playli st
file includesofURhenta 4 fregmm, bingh wbemrpdiha s¢dond playhit filhdanddedalonef or nore

nmedia files. 81. The net.ho claim79 wherein the changes to the nultiple
Tedi a 1165 CORANSTTYG 1) CRESBRETrG A EIGHE W et HOd o TFfids and the
updat ed pl ayligs, hhiing aGeraNdih8SdikItS rdcPedid e RUtbdh BE @atiedi @ files, and one
or nore of the tags n the plurality of tags is ufgdated to reflect the

1

nmodi fi cations to tthasmifeusng tertensherprgtdcpl, egher the first playlist file or the

second playlist file to the client device in response to a request from the client
device utilizing a URI from the variant playlist file;

transfer, using the transfer protocol, at least one of (a) media files from
the first group of media files to the client device in response to one or more
request from the client device utilizing URIs from the first playlist file; or (b)
media files from the second group of media files to the client device in response
to one or more requests from the client device utilizing URIs from the second

playlist file.

73. The article of claim 72 wherein the transfer protocol comprises a

hypertext transfer protocol (HTTP)-compliant protocol.

74. The article of claim 72 further comprising instructions that, when
executed, cause the one or more processors to:

transmit an updated variant playlist file to the client device, the updated
variant playlist file including updates to the first playlist file and updates to the
second playlist file and wherein the updates to the first playlist file include a
plurality of updated URIs indicating changes to the first group of media files

stored with the first encoding in the transfer protocol compliant format and the
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82. The nethod of claim 79 wherein the changes to the nultiple nedia files
conpri ses renoval of one or nore selected nedia files fromthe nmultiple
medi af i | esoand/@szsiing one or nore further nedia fil es t@CTASA00/069620Ne OF
nore remai ning nedia files and the updated playlist file conprises URIs to
the remaining nedia files and wherein the streamof data is a contiguous

ti me based stream of content for a single programand wherein the transfer
protocol is an HTTP conpliant protocol. 83. The method of claim79 wherein
the updated playlist is generated at the expiration of a selected period of
time. 84. Theupdetehouthefseanindiptay8ist ik éncdide ahhpgasdd distsedongegrpepioiohedipme i s
based on an tribute .of one of the tags.in.the playlist. file. 85. The
method of ol A Yek RS i Rart e e Bt R e b e o dur at i on
of a next nedia file to be added to the playlist file; causing the playlist
file to include a tag indicating the approximte duration. 86. The net hod
of clai m 85 wher ei Fhetacle g§cla flwéﬂégenaﬁleEkwnWAR@Emfﬂewmagsessr The

met hod of cl ajym.729..f LSI N0 ], Dy e rs for one
o moreof t RSOk oae R nE RISt P SET DA sE BARREA, AUERET ° T PL D0
i ncl ude one OURI¥aL ¢hd imgdia ififedi apd ttheglded en®or moree neliatfiies. sequence nunbers.
88. The nethod of claim87 wherein the one or nore tags conprise one or

nor e EXT- X- MEDI A- SEQUENCE tags. 89. The nethod of claim79 further _
conpri si ng: defeer m NG MPeF Belm 24 %J}#ef‘é?ﬁ th?%‘ﬁhﬁg%ls tt&%ﬁ‘?ﬁ@dié’ﬁle% bempEdisa files

is authorized to store the nedia files after playback; causing the playlist
to include a1pa@ﬁ;hanmnmdkcmtesnmmemhéafﬂﬂﬂnﬁnh@mmkM®Vbd®fhst@mﬂhbrized to
store the madtlilg' c]:)rlnlplelge 6{1F[set[) tl?fl: I%%Qi%%hés, and one or more of the tags in the plurality

of tags is updated to reflect the modifications to the one or more media files.

77. The article of claim 74 wherein the changes to the media files comprises
removal of one or more selected media files from the media files and the addition
of one or more further media files to result in one or more remaining media files
and the updates to the first playlist file comprise URIs to the remaining media

files.

78. An apparatus comprising:

means for transmitting a variant playlist file to a client device using a
transfer protocol, the variant playlist file having a plurality of tags and a plurality
of URIs indicating a first playlist file and a second playlist file and wherein the
first playlist file has a plurality of tags and a plurality of Universal Resource
Indicators (URIs) indicating an ordering of a first group of media files, having a
first encoding, to recreate a stream of data for a contiguous time based stream of
content of a program and wherein the second playlist file has a plurality of tags
and a plurality of URIs indicating an ordering of a second group of media files,
having a second encoding, to recreate the stream of data;

means for transmitting either the first playlist file or the second playlist
file to the client device in response to a request from the client device utilizing

the URIs from the variant playlist file using the transfer protocol;
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90. The nethod of claim89 wherein the tag conprises an EXT- X- ALLOANCACHE
tag. 91. An article conprising a conputer-readabl e nmedi um having stored

t her eon ewecotodbBm1i nstructions that, when executed, caRr€e/UsR@IOLEIADI €
processors to: divide, at a server device, a streamof data into nultiple
media files, each of the nmultiple nedia files to be stored as individual
files in a nenory in a transfer protocol conpliant format; generate a
playlist file having a plurality of tags and a plurality of Universal
Resource Indicators (URIs), the plurality of URIs indicating an ordering of
the nul tipl e meafisdorftrdngterting atdeaseanceofi(hemedip dden fodm daet farst zuodp gemediat e an

updated playlist. file.corresponding to changes to the.nmultipl.e nmedia files,
the updat ed” g Syia b EiFTECEERAIELTRS’ & SEDPERR b2 TG pEM bt B e i cat i ny
an ordering ofevitpadailiethe MR ifphe e pldylseslctRin-ans faisterpro0psliesemy at i on of
the stream of data. 92. The article of claim9 1 wherein the changes to the
mul ti pl e nedimedip figes feammiici sseandgaimef Bedia ditesipthe hsal devige|ipsesppepet he

updat ed pl ayli fi i i i i nd t he
added one or t?rz)ﬁlg O%rlél fa&%#%??org@ éscllheglt %ér]\;t%(fe[ﬂ{leﬁzﬁ)@ gﬁgﬁ?ﬁ%@ ﬂgé & (Zr}d’é‘i n the
changes to t haaytist fileplsengnireltran dfed estoecalnpr i ses nodi fications to the one or
nore nedia files and the updated playlist file conprises URIs to the
multiple nedia files, and one or nore of the tags in the plurality of tags

i's updated toygeflgel.chie i,gggh{ehgeatﬂlégﬂgd ¢pignone or nore nmedia files. 94.
The article of claim9 1 wherein the changes to the nultiple nedia files

conpri ses renoval dfidorzeator sempr deviet,ectredmmédda@ ififolredtipleanedihBlesul ti pl e
nmedi a files and addi ng .one or,. e further nedja.files to result in one or
e e mi e 86 MRS oS (L ATAOEH ST Rald R S bR ina " s Do
the remai ni ngrdmREY rdibdoteodplanipgfRik;n the stream of data is a contiguous

ti me based stream of content for a single program and wherein the transfer
protocol is an generating a playlist file having a plurality of tags and a plurality of

Universal Resource Indicators (URIs), the plurality of URIs indicating an
ordering of the multiple media files to recreate the stream of data; and

generating an updated playlist file corresponding to changes to the
multiple media files, the updated playlist file comprising a plurality of updated
URIs indicating an ordering of updated multiple media files to recreate a

representation of the stream of data.

80. The method of claim 79 wherein the changes to the multiple media files
comprises adding one or more media files and the updated playlist file includes

URIs to the multiple media files and the added one or more media files.

81. The method of claim 79 wherein the changes to the multiple media files
comprises modifications to the one or more media files and the updated playlist
file comprises URIs to the multiple media files, and one or more of the tags in
the plurality of tags is updated to reflect the modifications to the one or more

media files.

82. The method of claim 79 wherein the changes to the multiple media files

comprises removal of one or more selected media files from the multiple media
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HTTP conpliant protocol. 95. The article of claim9 1 wherein the updated
playlist is generated at the expiration of a selected period of tinme. 96.
The arti cwe 20fo/oBmiim 95 wherein the sel ected period of PCEaS2@Ibemed on an
attribute of one of the tags in the playlist file. 97. The article of claim
9 1 further conprising: determ ning an approxi mate duration of a next nedia
file to be added to the playlist file; causing the playlist file to include
a tag indicating the approximte duration. 98. The article of claim97
wherein the tag conprises an EXT- XTARGETDURATI ON tag. 99. The article of
claim9 1 furfilaeandcasidprd wierny matefwiher niedip fdetjivensdt inemper :1ofdr one or nore

of the URIs in the playlist filg: a causi the playlijst file to include
one or nore HS%@H?WQ@S% F 3”@%éﬁ%wm%%?éﬁ®ampﬂ§(?85%@ﬁ%gk§Uﬂg§?s. 100. The
article of Cllﬁfnﬁln%’%éw@@iﬁﬁlﬁ dnbleviRRan e JIMRAB Jf AGG iSO TVt GOUOAB e BhsadD! €

EXT- X- MEDI A- SEQUE tags. 101. The article of claim9l further conprising :
det erm ni ng wifeamet cantent fepp sigalginregray and vdieyein thedrapsier arateqodis ns

aut hori zed t r Laq files after playback; causing the playlist to
include a tagH?ngg?hgﬁggggg&&hether the client device is authorized to

store the nedia files after playback. 102. An apparatus conprising: means,
at a server device, for dividing a streamof data into multiple nmedia

. P
files, each of-thelhainethpd ef dlaigr 20 pihpiedn the updated plaxkistas 2sngenisA A8 files in
a menory in qmﬁhg@@ggyaQ@g&gﬁghoggpgﬁkant format; nmeans for generating a
: %

playlist file having a plurality of tags and a plurality
84. The method of claim 83 wherein the selected period of time is based on

an attribute of one of the tags in the playlist file.

85. The method of claim 79 further comprising:
determining an approximate duration of a next media file to be added to
the playlist file;

causing the playlist file to include a tag indicating the approximate duration.

86. The method of claim 85 wherein the tag comprises an EXT-X-
TARGETDURATION tag.

87. The method of claim 79 further comprising:

determining sequence numbers for one or more of the URISs in the playlist
file; and

causing the playlist file to include one or more tags indicating one or

more of the sequence numbers.

88. The method of claim 87 wherein the one or more tags comprise one or

more EXT-X-MEDIA-SEQUENCE tags.

89. The method of claim 79 further comprising:

94.



of Universal Resource Indicators (URIs), the plurality of URIs indicating
an ordering of the multiple nedia files to recreate the stream of data; and
means forwQensv@Esismg an updated playlist file correspongcCmgsSc@vhsrges to
the nultiple nmedia files, the updated playlist file conprising a plurality
of updated URIs indicating an ordering of updated nultiple nedia files to
recreate a representation of the streamof data. 103. The apparatus of
claim 102 wherein the changes to the nmultiple nedia files conprises adding
one or nore nedia files and the updated playlist file includes URIs to the
mul tiple media fildeterameng Wdethduediantdevee worecinedicanddid Bles is104. The
apparatus of cl.aim 102 wherein.t changes, to. the nultiple nedia files
conpri ses rm(ﬂuf}foc%f’ﬁ} Onsstortegﬁ? nglgﬁgesoap}%ﬁgﬁé‘b dia files and the updated
playlist file conpausias tHdpisylisototinetuarih tdortha in@ditas Whéthéer thabigerene or nore
of the tags in the plurality of tags is updated to reflect the

nodi fi cat i onsdevisethautherezeg o poreethamgdin files alder ploackrhe apparatus of clai m
102 wherein the changes to the nultiple nedia files conprises renoval of
one or nore selected nmedia files fromthe multiple nmedia files and addi ng
one or nore fart heThenmethad bf ¢leisn 89 wheid theitay @meprdes MERTeXAALOW-medi a
files and the updated playlist file conprises URIs to the remaining nedi a
files and vvheQ‘%EﬁIEttﬁé stream of data is a contiguous tinme based stream of
content for a single programand wherein the transfer protocol is an HITP
conpliant protocol and wherein the updated playlist is generated at the
expiration of%9la seAeaeattiett erproctgof canmpweranadlamMranedinmttheinget@ed thdrqoer i od of

tinme is based on attribut f one of the tags in the playlist file. 106.
A mechine- 1 mEHURTEd e Tl iereu b Eab Rt M PRRRBIEOY 1 oo as
individual files idivideRARENel devicd hANSIEDE RIS HulGRERIHAM IS, @héRL . the
multiple nedia files having been divided out of a contiguous tine based

stream of datd;the mahiphd mediadiles tpbayiaret asfindizidugl faleg i @memgeyince usi ng t he
transfer protocol : X
rahstetr protocol compliant format;
generate a playlist file having a plurality of tags and a plurality of
Universal Resource Indicators (URIs), the plurality of URIs indicating an
ordering of the multiple media files to recreate the stream of data; and
generate an updated playlist file corresponding to changes to the multiple
media files, the updated playlist file comprising a plurality of updated URIs

indicating an ordering of updated multiple media files to recreate a representation

of the stream of data.

92. The article of claim 91 wherein the changes to the multiple media files
comprises adding one or more media files and the updated playlist file includes

URIs to the multiple media files and the added one or more media files.

93. The article of claim 91 wherein the changes to the multiple media files
comprises modifications to the one or more media files and the updated playlist
file comprises URIs to the multiple media files, and one or more of the tags in
the plurality of tags is updated to reflect the modifications to the one or more

media files.
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the playlist file having a plurality of tags and a plurality of Universal
Resource Indicators (URIs), the plurality of URIs indicating an ordering of
t he nul tiwbDeornaddmifil es to recreate the stream of dat apCrnse@basrrsag one
or nore of the nultiple nedia files to the client device using the transfer
protocol in response to one or nore requests fromthe client device
utilizing one or nore of the plurality of URIs; transmtting an updated
playlist file to the client device, the updated playlist file correspondi ng
to changes to the multiple nedia files, the updated playlist file
conprising a . ur allietartige ofipldan &4 whRresn thegherges tgtharmytiplemasdp Bles updat ed

multiple nedia files to recreate a representati.on of the stream of data.
107, The ot HOBRSH S AN O L POrh s e g S B p HE MR PP e
files conpri sm@ss aid dddast o nddre frther hitgiadel {oi 10su10h cABer AlordTor € nedi a

files and the updated playlist file includes URIs to the nultiple nedia
files and thecadide Hadiadespnddherpriatedinlaydist filelppmpyiges VR EttPés to t he one

or nore medi qe&HnFIZ%@Q%ﬁEH& a%ﬁ%e?gn [‘ﬂe e%%?f{dia!aqs 89%%3%§?385%5%650 t he

mul tiple nedia one or nore o ags In ralrty of tags
i s updat ed t ostieginl cfebnteiefondinkleqabd gramsant] ovHeldn dieatransfenpraododti an fil es; or
(c) renmoval of one or nore selected nedia files fromthe multiple nedia
files and t heThgBrOMBRABPIYAL lor nore further nmedia files toresult in one
or nore remaining nedia files and the updated playlist file conprises URIs
to the remaining nedia files and wherein the streamof data is a contiguous
ti me based st3%am Bfe ateltehtlainnP1 avhsiangthe updatgd alayhstds géreraedattthe t r ansf er

protocol is an HTTP ¢ :li t protocol. 108. The nethod of claim 106
wherein the fﬁ‘@éf?té?fl%ffag%} eicg{giﬂe OgQﬁEWSt ed at the expiration of a selected
period of tinme and wherein the selected period of tine is based on an
attribute of one of the tags in the playlist file and wherein the transfer

protocol is & HTTPhecwigk oaatainpPomdersin thegolectad paried ef eme sripsedomen a

conput er readaqg,h)etern?fcgl)intélr(glrH%vtgl nsqn%eorlgqisgﬁ?er eon executable instructions
that, when executed, “Case"5neof nn?eyprocéssors to:

97. The article of claim 91 further comprising:
determining an approximate duration of a next media file to be added to
the playlist file;

causing the playlist file to include a tag indicating the approximate duration.

98. The article of claim 97 wherein the tag comprises an EXT-X-
TARGETDURATION tag.

99. The article of claim 91 further comprising:

determining sequence numbers for one or more of the URISs in the playlist
file; and

causing the playlist file to include one or more tags indicating one or

more of the sequence numbers.

100.  The article of claim 99 wherein the one or more tags comprise one or

more EXT-X-MEDIA-SEQUENCE tags.
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store nultiple nedia files as individual files in a nenory in a transfer
protocol conpliant format, the nultiple nedia files having been divided out
of a contwgQuouws7sisme based stream of data; transmit a plrayitssadfsisesto a
client device using the non-streamng transfer protocol, the playlist file
having a plurality of tags and a plurality of Universal Resource Indicators
(URIs), the plurality of URIs indicating an ordering of the multiple nedia
files to recreate the streamof data; transfer one or nore of the nmultiple
nmedia files to the client device using the transfer protocol in response to
one or nore réduesths driidemof pleine Pil Eyrthedegmnpadsiong:i | i zi ng one or nore of the
plurality of URIs; transmt.an u t playlist file to the.client device,
Phe updat ed play! | CPREE b PetRER Ao Rroburiiubbe fubBrlRiv i pi'e medi
files, the upd@Rdeplaytbicthe feliia fIEAIer piafBack; pl ural ity of updated URIs
indicating an ordering of the updated nultiple nedia files to recreate a
representation of daHangtheqdanlist todaelyde 4 tay. thatqedigates whethesfthe Fligni 109 wherein
t he changes t i i i lese i | east one of: (a) the
addi tion of o‘%égcgﬁs gr%ﬂr“geﬂ%g ?g%?‘ji t?'eeiﬂeéi%gfﬂt%%@%@@?’%@gp| aylist file includes
URIs to the nultiple nedia files and the added one or nore nedia files; (b)
nodi fications to the one or nore nedia files and theupdated playlist file
conmpri ses URI W2 o PREPRAANT ABPHEREa files, and one or nore of the tags in
the plurality of taggi s UpAR 84itL dfiliffle o BeafRffidhiaGAl RYipk0 the one or
nore nedia files; or (c) renoval of one or 'nore sel ected I’T’Edlg files from
t he mul ti pl e meda &ldsi ¢aeh ohtiet e pkddédia Ges o bosteredras mphedhalrfiléen aredi a
files to result in.one or.nore renai riin media files and the updated
playlist fil em‘EIBﬂ’i?rlfl@éEanffﬁme? of P AR IHTRE media f11es and wherein the
stream of data is HefRMé GHOMENE b FeryRaSHRE h§$ih§§$ﬂ&ﬁlit§/%ﬁ'&@l@_tan&‘1 Qhlialpyngl e
program and wherein the transfer protocol is an HTTP conpli ant protocol .

111. The art i dll&nivdrsd Reisonre®Mdigacare [ WRIshdheiplazalier opURYA indicating gener at ed at
E)Pe t |e)r(rgl Ir St i Oor}df(:)rfmgaoﬁﬁfl: ren%itlep(?e %crhja(%ﬂesotfo rJf[:érfr:rzﬁe alrédstr\é\:@nelro idgtat,[ Qned sel ected peri od
means for generating an updated playlist file corresponding to changes to
the multiple media files, the updated playlist file comprising a plurality of
updated URIs indicating an ordering of updated multiple media files to recreate a

representation of the stream of data.

103.  The apparatus of claim 102 wherein the changes to the multiple media
files comprises adding one or more media files and the updated playlist file

includes URIs to the multiple media files and the added one or more media files.

104.  The apparatus of claim 102 wherein the changes to the multiple media
files comprises modifications to the one or more media files and the updated
playlist file comprises URISs to the multiple media files, and one or more of the
tags in the plurality of tags is updated to reflect the modifications to the one or

more media files.

105.  The apparatus of claim 102 wherein the changes to the multiple media
files comprises removal of one or more selected media files from the multiple

media files and adding one or more further media files to result in one or more
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based on an attribute of one of the tags in the playlist file and wherein
the transfer protocol is an HTTP conpliant protocol. 112. An apparatus
conpri si NyO 20anTs28fior storing nmultiple nmedia files as i mdiraisdeglocdord es in a
menory in a transfer protocol conpliant format, the multiple nmedia files
havi ng been divided out of a contiguous tine based stream of data; neans
for transmtting a playlist file to a client device using the transfer
protocol, the playlist file having a plurality of tags and a plurality of
Uni versal Resource Indicators (URI;Q the plurality of URIs indicating an
ordering of thmaiing inpdlie fiesding the ppetedplaydist BlgtconphisessREdmtlesf dat a; means
cl, ent

for transferring. one or. re qf .the | tiple i,a_files to.th

devi ce-usi ng "EREPTEmedialeas ot T s Bame BER s hut Eokb b Paiteat s from
the client deyies® offtcbhiedd foga @ilﬂgleq&o%@ﬁﬁm@fwﬁejfﬁn PeltEalsfel prodbedURl & means for
transmtting an updated playlist file to the client device, the updated
playlist fil d1ESP cempbatiPirjoed apd ahgein the upAeedplaylisilieeenseited #tithees, t he
updat ed pl ayl j | C 1S r.akl i ndl.cating an
ordering of t%@irﬁ%ﬁa eadé%%Fétd‘ﬁ%pgd%g%ng a?[ %1 %hérﬁ%thggggétg?g@f%fp@gg gsnt ation
of the strearhaéd cladmatiriite &f orrcifitietapiipl teerplaykd filet hod conpri si ng:
requesting, with a client device, a playlist file using a transfer

protocol; receiving, in response to the requesting, the playlist file

having (1) Unjoger S@ha@ﬁﬁ@%Eﬁnleﬂ@dqﬁ‘ét%écdnﬂﬁis‘%ﬁgi ndicating a plurality of

media files for a contiguou$ time based streamof data of a program and (2)

a plurality oftoriregsultipld medip éitearme iretieidna|fa¢seid atroermbiy ipluraabfiet groofcohedi a
LS LSOk g AN SR, RO RLRNS L IR TR B g I 20 order
to changes t adhfgudRin® bdsbESreahér dipdat ed playlist file conmprising a
plurality of updated URIs indicating
transmitting a playlist file to a client device using the transfer protocol,
the playlist file having a plurality of tags and a plurality of Universal Resource
Indicators (URIs), the plurality of URIs indicating an ordering of the multiple
media files to recreate the stream of data;
transferring one or more of the multiple media files to the client device
using the transfer protocol in response to one or more requests from the client
device utilizing one or more of the plurality of URIs;
transmitting an updated playlist file to the client device, the updated
playlist file corresponding to changes to the multiple media files, the updated
playlist file comprising a plurality of updated URIs indicating an ordering of

updated multiple media files to recreate a representation of the stream of data.

107.  The method of claim 106 wherein the changes to the multiple media files
comprises at least one of: (a) the addition of one or more media files and the
updated playlist file includes URISs to the multiple media files and the added one
or more media files; (b) modifications to the one or more media files and the
updated playlist file comprises URIs to the multiple media files, and one or more
of the tags in the plurality of tags is updated to reflect the modifications to the
one or more media files; or (c) removal of one or more selected media files from

the multiple media files and the addition of one or more further media files to
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an ordering of an updated plurality of nedia files. 114. The nethod as in
claim 113 further conprising: generating a presentation of the programfrom
t he updatwo 2pion7sdsiity of media files. 115. The net hod a®Cirrusesoionacid 4
wherein the changes to the nedia files conprises at |east one of: (a) the
addition of one or nore nedia files and the updated playlist file includes
URIs to the updated plurality of nedia files; (b) nodifications of one or
nore of the plurality of media files; or (c) renoval of a first set of
media files fromthe playlist file and the addition of one or nore further
medi a files tiesulhia qukayose repjdiring medigHdeeind thhapdatechglfglist pilot ocol is an

HTTP | i . 6. Th . i | ai 115 wh in th
Lndnt oq ol aorestPrREE R seliS i o AR RS ey farndhe e i s ko of &

tinme based orcoatg@usiniBedftrddftofontenefdragmgldplobRnphdywWh&tinfthé €. 117. A
machi ne readabl e storage nedi um having stored t hereon executabl e

i nstructions tapater pygiesel isxaaddTER compligd psyiecdr nore processors to perform a
met hod conprising:requesting, with a client device, a playlist file using a
transfer protocol; receiving, in response to the requesting, the playlist
file having WUisyerBa m&tasduf ceint hth waéeinsthé Wplagd plaglise &t gengragedplt titeal 1 ty of
nmedia files for a.contiguous tinme based stream of data of a programand a
plurality of TRy T GHINFEFE P IMgIAE aderedn theeclsrisd RpYied OloiMaddi a

files; requestingopit,dRae ¥ i F% t‘ags Hahe ﬁgliwfﬁe MRflvAetinl s 1 n an order
indicated in the playlist; receiving an updgt d playlist file correspondi ng

t o changes t arankfer pedo! fs dnddTTP hempbaduatpedogilayl i st file conprising a
plurality of updated URIs indicating an ordering of an updated plurality of
media files. 118. The storage nediumas in claim 117 wherein the nethod

further 109.  An article comprising a computer readable medium having stored thereon

executable instructions that, when executed, case one or more processors to:

store multiple media files as individual files in a memory in a transfer
protocol compliant format, the multiple media files having been divided out of a
contiguous time based stream of data;

transmit a playlist file to a client device using the non-streaming transfer
protocol, the playlist file having a plurality of tags and a plurality of Universal
Resource Indicators (URIs), the plurality of URIs indicating an ordering of the
multiple media files to recreate the stream of data;

transfer one or more of the multiple media files to the client device using
the transfer protocol in response to one or more requests from the client device
utilizing one or more of the plurality of URIs;

transmit an updated playlist file to the client device, the updated playlist
file corresponding to changes to the multiple media files, the updated playlist file
comprising a plurality of updated URIs indicating an ordering of the updated

multiple media files to recreate a representation of the stream of data.

110.  The article of claim 109 wherein the changes to the multiple media files
comprises at least one of: (a) the addition of one or more media files and the
updated playlist file includes URISs to the multiple media files and the added one

or more media files; (b) modifications to the one or more media files and the
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conprises: generating a presentation of the programfromthe updated
playlist. 119. The storage nediumas in claim 118 wherein the changes to

t he nedi awbi2be#78Bapri ses at | east one of: (a) the addi PCOUSRH09OMS20r NOr e
nmedia files and the updated playlist file includes URIs to the updated
plurality of media files; (b) nodifications of one or nore of the plurality
of nmedia files; or (c) renoval of a first set of nedia files fromthe
playlist file and the addition of one or nore further nedia files to the
playlist file and wherein the transfer protocol is an HITP conpli ant
protocol . 120ipd¥ied plybistdgle comaiisan &R Isite thel railtpleIgedinbesi andtchne on peee ed

playlist isr ted nt . devj c he ex on of . a tine

baand on an STCP Bt B plshgS p RS BT S otk OFE R RS g, P
processi ng SysileMmeReRelRi filgs; omf:)rtgmf)@al of BkIeSIhbRGelebiet nadiLtilee Rondevi ce, a
playlist file using a transfer protocol ; mreans for rece|V|ng, in response to

the request i i§e mubeplpmegiaifdes and tge h@#tlﬁl@ome\mr@%ﬂ fghes mede filagiccat or s
(URIs) i ndi C%élﬁgmaong'oi’h%ké feiélag&m bk 1&%%&1 %Qﬁg%zg&ﬁ@%d%!?% time based

stream of data of a program an ura ng paraneters
related to th&nﬁhm&ﬂURmywaheﬂEﬂmﬁnﬁhkd&iﬂﬁ@ﬂﬁbwﬁ@@mﬁﬁﬂu&&hiMgh&ﬁ@areceiVing
one or nore of the nmedia files in an order indicated in fhe K|ISt; nmeans

for recei vi ngFPRHSUPY AreaPIsrhsgast Offqorl&enéﬁﬂrraég%m%@nt eﬁdcwla?{slélé $0 the

medi a files, t}mfeypfiﬁ&%@lﬁnqx’rtpko& lﬁqt ?6{9561.5' ng a plurality of updated
URIs indicating an ordering of an u d plurality of nedia files. 122. A

conput er readabl e storage nedlun1for use with an electronic devi ce, the
mediumto sto ainadigit andom acces t hat confi gured
[ brovi de o piiayi [arhsif of il Rho aBRGr B RpGTET ST trertsd Gl Tty o
UR's, each Ofexﬁ)hﬁtlmﬂ:a deNddtctideliBg of i@ SR8 GWheMen MRALRCEH bBsiobetigl iy t he
nedla files provide

based on an attribute of one of the tags in the playlist file and wherein the

transfer protocol is an HTTP compliant protocol.

112.  An apparatus comprising:

means for storing multiple media files as individual files in a memory in a
transfer protocol compliant format, the multiple media files having been divided
out of a contiguous time based stream of data;

means for transmitting a playlist file to a client device using the transfer
protocol, the playlist file having a plurality of tags and a plurality of Universal
Resource Indicators (URIs), the plurality of URIs indicating an ordering of the
multiple media files to recreate the stream of data;

means for transferring one or more of the multiple media files to the
client device using the transfer protocol in response to one or more requests from
the client device utilizing one or more of the plurality of URISs;

means for transmitting an updated playlist file to the client device, the
updated playlist file corresponding to changes to the multiple media files, the
updated playlist file comprising a plurality of updated URIs indicating an
ordering of the updated multiple media files to recreate a representation of the

stream of data.
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segnents of a single contiguous presentation such that when played in order
the nmedia files provide playback of the single contiguous presentation, the
order of wbeoldRI78281n the playlist file indicating an or @er/ustomasyseeval by
the el ectronic device of the nedia files through a network using a
non-stream ng hypertext transfer protocol and the order of the URIs in the
pl aylist indicating an order of playback for the nedia files, the tags in
the playlist providing information related to playback of the nedia files.
123. The storage nmedi um of claim 122 wherein the playlist file conprises a
tag that indildatesAamchippriorlemenedduethed emmpisicg:media file that foll ows the

tag in the playlist fil.e. 124. The stora edi.um of claim 12 lerein the
Loy Compri sbs. an BTSRRI e v g P BS bR Bk aals ThBTerior el al m
122 wherein the playivigk, ihirkgos@BthSRFudtih@ghé bﬁzliétﬁﬂé BaliRS (13 uni que
sequence nunber for a first nmedia file indicated by the p_aglist file. 126.
The storage ne@ivensildtesenss diomoriidRE) mctl%ngwl@réﬁfyrquwa legfor-ax\VEDI A-

SEQUENCE t ag. 2 i i i | ayli st
file conpri ses ﬁég?oé;gmlt%hezl%a%%%l eggf %s&égg ﬁacéjtoggﬁl %@%ﬁggﬁgél%g)?%ﬁpkey used to
encrypt at | éasinggneamdters helateedo ehefplhrebty of 2&dialfiles;st or age nmedi um of claim
127 wherein the tag conprises an EXT- XKEY tag. 129, The. storage nedi um of

cl ai m 122 wher ei n THESPR&FI] Seeiyingong Shpiorselsthy medy filgatn HYEe at es a

begi nni ng of {qRdi & fklpBayrikrat follows the tag, with a date and tinme. 130.
The storage medi um of cfarrm 129 wherein the tag conprises an EXT- XPROGRAM
DATE- TI ME tag. 13Irecéiviegsh opdaed plediiumloforcisponiin@® ohhegesitotheheedpd ayl i st
file conpri Sef?lesa,' the updated playlist file comprising a plurality of updated URIs indicating

an ordering of an updated plurality of media files.

114.  The method as in claim 113 further comprising:
generating a presentation of the program from the updated plurality of

media files.

115.  The method as in claim 114 wherein the changes to the media files
comprises at least one of: (a) the addition of one or more media files and the
updated playlist file includes URIs to the updated plurality of media files; (b)
modifications of one or more of the plurality of media files; or (c) removal of a
first set of media files from the playlist file and the addition of one or more
further media files to the playlist file and wherein the transfer protocol is an

HTTP compliant protocol.

116. The method as in claim 115 wherein the updated playlist is requested by
the client device at the expiration of a time based on an attribute of one of the

tags in the playlist file.

117. A machine readable storage medium having stored thereon executable
instructions that, when executed, cause one or more processors to perform a

method comprising:
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tag to indicate whether a client device may store a nedia file after

pl ayback. 132. The storage medi um of claim 131 wherein the tag conprises an
EXT- XALLOW 2008 ag. 133. The storage nedi um of cl ai mpC2AISave06ed624 t he
playlist file conprises a tag that indicates a | ocation of a subsequent
playlist file that follows the tag.134. The storage nedi um of claim 133
wherein the tag conprises an EXT- XSTREAM | NF tag. 135. A conputer readable
storage nediumfor use with an el ectronic device, the nediumto store data
in adigital, randomaccess format that is configured to provide a variant
playlist file havimguestipg urigh 4 ehendflevieqys pimdisafilgluginglaitrapsief ptomres]; each of

the URI's indicating a .respective dia playlist fil.e,.,wher.ei p each, of the
redi & prayli st 11 EedBER Ay rRlE TR Rabe e it plv it BRGEL CpREERN ac i on
such that wheRespluay @gHitd10Q(URIs)ilEcAREMENES1IB MthélRa AlesYdacdonabudilre
presentation, the order of the URIs in each of the nedia playlist files

i ndi cating arfiree besed streamm af e R 4 prograne andy Ry of Has hayae pHamBE ar i ant
playlist fil VAN ' {: el ated to a connection bandw dth for
each of the Sﬁﬁge%thg[%%ﬁaﬁgp%@%%%éﬁg{si ve media playlist file. 136. The
storage nedi um of ref@stind 3ol whergigront e moas dfathe nipldayfilesin dni dréderconpri ses a
tag proceedi ng each URl that indicates a respective nedia playlist file
wher ei n each 4i§aEhé B&PEYISE program i dentifier, wherein the program

identifier is the gamgnb! ﬁu?@a&&i ?Ifaylﬁﬂ?ilé@r&si)&ﬂﬁ&g?‘ﬁoidﬂgngeswﬁl%‘%ﬁédié’ e nedia
playlist file, and wherein the programidentifier i1dentTifies the single
cont i guous pridsenhbcatpdated pl@itist flleeosiposiage plediiymfopdatdlURIdBGioatieg ei n at

| east one of the tags conprises. an.identifier of a CODEC. 138. The storage
medi um of cl a%nnqri%f*;‘%,@féflgﬁﬂa%@ﬂ“é%mﬁm@a Ghents from each nedia playlist
file contain the sane audi o encoding. 139. The storage nedi um of claim 137

wherein a tag in the variant playlist file
118.  The storage medium as in claim 117 wherein the method further

comprises:

generating a presentation of the program from the updated playlist.

119.  The storage medium as in claim 118 wherein the changes to the media
files comprises at least one of: (a) the addition of one or more media files and the
updated playlist file includes URIs to the updated plurality of media files; (b)
modifications of one or more of the plurality of media files; or (c) removal of a
first set of media files from the playlist file and the addition of one or more
further media files to the playlist file and wherein the transfer protocol is an

HTTP compliant protocol.

120.  The storage medium as in claim 119 wherein the updated playlist is
requested by the client device at the expiration of a time based on an attribute of

one of the tags in the playlist file.
121. A data processing system comprising:

means for requesting, with a client device, a playlist file using a transfer

protocol;
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conprises an EXT- X- STREAM | NF tag. 140. A nmachi ne readabl e storage nedi um
cont ai ni ng executabl e instructions which, when executed by a first

processi yoywXwERs8icause the first processing system t oPpEnfSesanosvsnet hod
conprising: determning froma tag in a text file that the text file
specifies a plurality of URIs (Universal Resource Indicators) of a
plurality of segnents of a tinme based streamto be received at the first
processi ng systemthrough a network, wherein the plurality of segnments form
a single contiguous nedia presentation; determning fromthe text file a
duration of at |easeangher ig¢eiving, inagipensesto thetegiesiingghe plaplistide hasing fi |l e

etri ve oact G eHRG eyt (ORI A wRl SRR B oot
segnents are doatifu@¥eithd Phsédgrher dagf oftdyoplatil @ld 4 Mupdit} il tagd Muvide t ext

file, wherein the retrieving allows the first processing systemto present
t he segment s Rammpdiersgelged tofhermharablypf apqdiafilss; URIs in the text file. 141.

The nedium as in i r S Ng: rning from
atag in the text9%?#%¥éﬁgg%%Pﬁ%ﬁﬁ%gﬁgvﬁgé%€§¥P%ﬁ?@g%§?%gggg§§§yﬂ%t | east
one of the segdarihdicatatch ghefplayiistdi ng when to reload the text file. 142. The

mediumas in claim 141, the nethod further conprising: determ ning froma
tag in the teREIPiPIeeqiving apaPeHer BirytHidls Forespatre ©ighanghshad eheen

reached. 143-m@di&ﬁﬁ&%@ﬁlﬁgﬁg@?ﬁrﬁsﬁﬂ@&ﬁﬂﬁiﬁ;ﬂ M AIRY oPFiiaMdiiiRRN el ectronic

devi ce, the medium stori e conprisi first 1dentifier in the
file, the fi risdicattherdn dridenng efdinamidhted pturaity ofienefial fdespeci fies a plurality
of URIs (Universal Resource Indicators) of a plurality of segnents of a
time based streamto be received by the electronic device through a

net wor k, Y\'he_r eion tzﬁ%oﬁbh‘ﬂéﬁf&a@i%l@ﬁtoﬁ%@ MRk F@URE il MBI R 1eRRIdegeUS .
presentation; andat |east one second identifier that indicates a duration
of at | east dhemgfliunhte store data in a digital, random access format that is configured to

provide a playlist file having a plurality of tags and a plurality of URIs, each of

the URISs indicating a respective media file, wherein the media files provide

segments of a single contiguous presentation such that when played in order the

media files provide playback of the single contiguous presentation, the order of

the URISs in the playlist file indicating an order of retrieval by the electronic

device of the media files through a network using a non-streaming hypertext

transfer protocol and the order of the URIs in the playlist indicating an order of

playback for the media files, the tags in the playlist providing information related
to playback of the media files.

123.  The storage medium of claim 122 wherein the playlist file comprises a
tag that indicates an approximate duration of a media file that follows the tag in

the playlist file.

124.  The storage medium of claim 123 wherein the tag comprises an EXT-X-
TARGETDURATION tag.

-103-



segnents; wherein the plurality of URI's provi de addresses for each of the
segnents, wherein the plurality of segnents are retrieved in the order of

t he pl uravOt2g100f7818RI s in the file and wherein the segnmeRrCs/yse@wiodms2pl ayback
of the single contiguous presentation when the segnents are played back in
the order of the plurality of URIs in the file. 144. The nediumas in claim
143 further conprising: at |least one third identifier which specifies a UR
of a decryption key to decrypt at |east one of the segnents. 145. The
mediumas in claim 144 further conprising: a tag indicating that the single
cont i guous prle?§e nt Hiei sgoragramedingedf. clainel 22Avieiithreplayhpit éikesrneptiseee hod

o g T HER iafies Wiy sEleRPL a6t o il Rllit ldigsTef i the

requesting, glyaist iRt playllst conprising a plurallty of tags and a
plurality of Universal Resource Indicators (URIs) indicating a first
playlist file and a second playlist file, wherein one or nore of the

plurality of fz?gs Tﬂ%%ﬁééee&% Ca(gfsctlalhﬁzsa\%ﬁe‘%%&el% eetgﬁ %Bn?es ah dé}ﬂ;{?&-ay' I st

file and specitying a ion for conten secon

associ at ed W MEDIAsSOQUENQIByki st file and specifying a second | ocation for
the content, wherein the second |ocation is redundant of the first

| ocation; selecting, with the client device, the first playlist file or the

second pl ayl | Bl f'Tl% stéiﬁgé“ﬁhe&ﬁlﬁl ST A& sz \9111&&19%’4 V%olaﬁ?s‘ilﬁ‘}‘éédnﬂ&hsfsé‘g sel ected

first or second playlist file wth the client ce, wherein the
request i ng uses that lglicafas @rotation wé pi aMyﬂzticalwelyslsed fol emcypt nedspoRoé oy t o t he
sel ected playhlst fH;e'receiving, with the client device, the requested
playlist filel®Psdiatdgtested playlist file having UR's indicating a
plurality of nedia files and a plurality of

128.  The storage medium of claim 127 wherein the tag comprises an EXT-X-
KEY tag.

129.  The storage medium of claim 122 wherein the playlist file comprises a
tag that associates a beginning of a media file, that follows the tag, with a date

and time.

130. The storage medium of claim 129 wherein the tag comprises an EXT-X-
PROGRAM-DATE-TIME tag.

131.  The storage medium of claim 122 wherein the playlist file comprises a

tag to indicate whether a client device may store a media file after playback.

132.  The storage medium of claim 131 wherein the tag comprises an EXT-X-

ALLOW-CACHE tag.

133.  The storage medium of claim 122 wherein the playlist file comprises a

tag that indicates a location of a subsequent playlist file that follows the tag.
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tags having paraneters related to playback of the plurality of nedia files;
using the transfer protocol, requesting one or nore of the nedia files in
an order wodooat7ezsiby the requested playlist file; receiPgirng2adecwre or
nore requested nedia files over the network using the transfer protocol.
147. The nethod of claim 146 further conprising: generating an audi o and/ or
vi deo out put representing the streamof content by playing the nedia files
with the client device in the order indicated by the playlist file, and
wherein selecting, with the client device, the first playlist file or the
second pl ayl i &¥ fiThe soapr insdymsed dam hg whreeinithstag ghapribestanfiXBXhavi ng a

| ower associ @ﬂﬁﬁ% th paraneter. 148. A machi ne readabl e storage
medi um storin progran1|nstructions t hat when executed by a data
processing system cause the data processing systemto performa nethod

conprising: requesting, with a client device, a playlist file over a
net wor k usi ngt tr%ﬁgmévtepfe@ti%@ﬁtora&ﬁ@%eémmtfcrfélw stiestalesgosisslericres at

| east one co r t he
R R e ] T L
medi a files aprdvide pIvuﬂaitlpﬂ@yh@n‘fﬂbangsmga\phnghtgadfmtaﬁda pﬂL&hl&iﬁyeﬁ Ust,pI ayback
of the pIuraIit%gof nedia files and decoding, wth_ the client device, the
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respective media playlist file.

136.  The storage medium of claim 135 wherein the variant playlist file
comprises a tag proceeding each URI that indicates a respective media playlist
file wherein each tag indicates a program identifier, wherein the program
identifier is the same for each of the URIs indicating a respective media playlist
file, and wherein the program identifier identifies the single contiguous

presentation.

137.  The storage medium of claim 136 wherein at least one of the tags

comprises an identifier of a CODEC.

138.  The storage medium of claim 137 wherein corresponding segments from

each media playlist file contain the same audio encoding.

139.  The storage medium of claim 137 wherein a tag in the variant playlist file

comprises an EXT-X-STREAM-INF tag.
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the playlist file. 150. The nmedi um of claim 149 wherein the conpression
protocol is conpatible with a standards based HITP i npl enentati on of the
transfer woabwoos281151. The nedi um of cl ai m 150 wher ei nPChAISC@IPs®2$i ONn
protocol is one of deflate or gzip. 152. A machi ne readabl e storage nmedi um
storing executable programinstructions that when executed by a data
processi ng system cause the data processing systemto performa nethod
conprising: receiving, through a network using a transfer protocol, a
request for a playlist file, the request specifying at |east one

conpr essi on pkt ocdImachingmeadiableistrgaget ediv|dontatnigeeicsptablehiastpiclgns st fil e

I n a conpress format usi rot ocol . 153.

The nedi um of"” lflé’i "}’Tl,lefﬁe%}%%?%% %%{Sﬁéml@&t% %I%%Sgyg t%gf’l g%%ﬁ%f%% EP I% ﬁesﬁ]rngt ocol is
conpati bl e W dykted t8tpaffdah d mdliaseebniprkihg: npl ement ati on of the transfer
protocol. determining from a tag in a text file that the text file specifies a plurality
of URIs (Universal Resource Indicators) of a plurality of segments of a time
based stream to be received at the first processing system through a network,
wherein the plurality of segments form a single contiguous media presentation;
determining from the text file a duration of at least one of the segments;
retrieving from the text file each of the plurality of URIs to cause the first
processing system to retrieve each of the plurality of segments, wherein the
plurality of segments are retrieved in the order of the plurality of URIs in the text

file, wherein the retrieving allows the first processing system to present the

segments in the order of the plurality of URIs in the text file.

141.  The medium as in claim 140, the method further comprising:
determining from a tag in the text file a location of a decryption key to
decrypt at least one of the segments; and

determining when to reload the text file.

142.  The medium as in claim 141, the method further comprising:
determining from a tag in the text file that the end of the time based stream has

been reached.

143. A computer readable storage medium for use with an electronic device,
the medium storing a file comprising:

a first identifier in the file, the first identifier indicating that the file
specifies a plurality of URIs (Universal Resource Indicators) of a plurality of
segments of a time based stream to be received by the electronic device through
a network, wherein the plurality of segments form a single contiguous

presentation; and
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at least one second identifier that indicates a duration of at least one of the
segments;

wherein the plurality of URIs provide addresses for each of the segments,
wherein the plurality of segments are retrieved in the order of the plurality of
URIs in the file and wherein the segments provide playback of the single
contiguous presentation when the segments are played back in the order of the

plurality of URISs in the file.

144.  The medium as in claim 143 further comprising:
at least one third identifier which specifies a URI of a decryption key to

decrypt at least one of the segments.

145.  The medium as in claim 144 further comprising:

a tag indicating that the single contiguous presentation has ended.

146. A machine implemented method comprising:

requesting, with a client device, a playlist file over a network using a
transfer protocol;

receiving, in response to the requesting, a variant playlist comprising a
plurality of tags and a plurality of Universal Resource Indicators (URIs)
indicating a first playlist file and a second playlist file, wherein one or more of
the plurality of tags indicates a first URI associated with a first playlist file and
specifying a first location for content and a second URI associated with a second
playlist file and specifying a second location for the content, wherein the second
location is redundant of the first location;

selecting, with the client device, the first playlist file or the second
playlist file;

using the transfer protocol, requesting the selected first or second playlist
file with the client device, wherein the requesting uses a URI from the variant

playlist file corresponding to the selected playlist file;
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receiving, with the client device, the requested playlist file, the requested
playlist file having URISs indicating a plurality of media files and a plurality of
tags having parameters related to playback of the plurality of media files;

using the transfer protocol, requesting one or more of the media files in
an order indicated by the requested playlist file;

receiving the one or more requested media files over the network using

the transfer protocol.

147.  The method of claim 146 further comprising:

generating an audio and/or video output representing the stream of content by
playing the media files with the client device in the order indicated by the
playlist file, and wherein selecting, with the client device, the first playlist file or
the second playlist file comprises selecting the first playlist file having a lower

associated bandwidth parameter.

148. A machine readable storage medium storing executable program
instructions that when executed by a data processing system cause the data
processing system to perform a method comprising:

requesting, with a client device, a playlist file over a network using a
transfer protocol, wherein the requesting specifies at least one compression
protocol;

receiving, with the client device, the playlist file, the playlist file having
URIs indicating a plurality of media files and a plurality of tags having
parameters related to playback of the plurality of media files and decoding, with
the client device, the playlist file;

using the transfer protocol, requesting one or more of the media files in
an order indicated by the requested playlist file;

receiving the one or more requested media files over the network using

the transfer protocol.

149.  The medium of claim 148, wherein the method further comprises:
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generating an audio and/or video output representing the stream of
content by playing the media files with the client device in the order indicated by

the playlist file.

150. The medium of claim 149 wherein the compression protocol is
compatible with a standards based HTTP implementation of the transfer

protocol.

151.  The medium of claim 150 wherein the compression protocol is one of

deflate or gzip.

152. A machine readable storage medium storing executable program
instructions that when executed by a data processing system cause the data
processing system to perform a method comprising:
receiving, through a network using a transfer protocol, a request for a
playlist file, the request specifying at least one compression protocol;
transmitting, to a client device, the playlist file in a compressed format

using the at least one compression protocol.
153.  The medium of claim 152 wherein the at least one compression protocol

is compatible with a standards based HTTP implementation of the transfer

protocol.
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