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Kni ght LLP Assi gnee: | neoguest 10 St. James Avenue | nventor: Todd et

al . Bost orwoONB1030246- 3889 STREAM NG MEDI A DELI VERY COVPOBCTH SRHILAIFHDS

APPLI CATI ONS [0001] This application clains the benefit of U S. Application
Serial No. 12« t88N24%7e4b7ioboerd 27 May 2010, the entire di SBcJIIeﬁS&N’n@tIQif’ which is
i ncor por at ed™Yyerei n bporef erence. TECHNI CAL FI ELD [ 0002] 1Phie gfn“gg?

di scl osure general |y relates to strean ng media, and nmore particularly

relates to perfor ma%@pyf Mmﬁlgﬁﬁvmthcﬁ e medi a.  BACKGROUND

OF THE DI SCLOSURE | reamng nmedra IS an I ncreasi ngl y popul ar net hod
for providing, and consum ng, rredl a products including various video and

audi o produ C on denmand, internet television, stream ng
radi o, and ﬁ%@ﬁ%gl}%&é@g@%there are many factors which may inpact the
quality of t[ﬁ(ﬁ)l}sﬁhleapplmgldmﬂmms (pe bémefinanes. Aﬂpabatmaﬁemgat ivegywabnpact the

?Pgegze;rang%e@reﬁ?yem&ge 1fe%sc§081ﬁr tr% glg]r% Cg)lgp?’lf? élFrregla ?fjﬁr%ﬁ%dla product ,

in which all media data downl oaded to the client has been played, and the

client is Wéd’%ﬁggﬂ%%@? next piece of nedia data. Such freezes, or hangs,

give riseto a of user frustration and dissatisfaction. [0004]
I n the inter6®2] Ohe rpmsmtadlmlmgreugﬂaraﬁﬁtrblslfeaabi miaamiap dntdier sfdlomercuser

vol une, strearpmr;lgrl regts (ﬁée%%ers re constant ! Y or. Ki n towards i mpr ovi ng

- ance meurics assoclate, 1ng m
medi a distri OSSR NA BOBRIES I E Y of st reami ng

medi a di strlbutlon systems it may often be dlfflcult for a stream ng nedi a

provi der to éjAeéﬁéﬁr{)QﬁP%@Iﬁ%B%%@%%ﬁ the stream ng nmedia system are

resulting the grea problens. As such, nuch resource
al | ocati on t[0M03F Gtrealrmmg)medg ivedh anotthasmglymnpukan W@Uem pmvydlogterml be blindly

expended. Ong root pr ed to.the [
@ Stri but i on oY BV BrE PR ifal LRl Ba PR Re REA BB i e o

di stri buti ornnsiestamdrentamel lleldemmfgrreammg gacﬁ@tzmétthev\hak ndssesr,ahert he nedi a

distributi Or}nasny %ac?ors which may impact the quality of the streaming media performance that
can negatively impact the end user experience. A commonly experienced problem is
a delay or freeze-frame experienced during consumption of the streaming media
product, in which all media data downloaded to the client has been played, and the
client is waiting for the next piece of media data. Such freezes, or hangs, give rise to
a great deal of user frustration and dissatisfaction.
[0004] In the interest of maintaining user satisfaction, and therefore user volume,
streaming media providers are constantly working towards improving media
distribution systems. However, given the complexity of streaming media distribution
systems, it may often be difficult for a streaming media provider to determine what
portions of the streaming media system are resulting the greatest number of problems.
As such, much resource allocation toward improving media distribution systems may
often be blindly expended. One root problem may be tied to the inability of media

distribution providers to accurately assess the performance of their media distribution

systems and identify the greatest weaknesses of the media distribution system.

SUMMARY OF THE DISCLOSURE
[0005] According to one implementation, a method includes determining by one or

more computing devices a system delay factor associated with a segment file of a



SUMVARY OF THE DI SCLOSURE [ 0005] According to one inplenentation, a method
i ncl udes determ ning by one or nore conputing devices a system del ay factor
associ at edowntiseedgdegnent file of a WO 2011/ 150244PCT/ B62052010838195 HE&K
Docket No.: 079487.00057Hol | and & Kni ght LLP Assi gnee: | neoguest10 St. James
Avenue | nvenkobockdideld @dss7abosBost on, MA 02116- 3889 st r eanm agndwdiapr oduct .
The met hod fgfhier i ngPutdes determ ning by the one or r@s‘rggt-h};@m‘gggg ng
devi ces a fir] e transfer del ay factor associated with the segment file of
the stream ng /Rl aclh Qdiiet: theMbhd HohéVGEYdS Ql@iéﬁﬁhﬁlg blyQhe biteoSegmEnt
file of the stream ng nmedia product is determ ned by the one or nore
conputi ng dewireedniyiBedvisgonlicdrniieaasioy fagopaseciaihelisPe semeadilay’ fact or
associ at ed whd frehifie $RAABRduéd | 8maRLadiNEryIcbhBositt ARt of&h 8k Jragt or
associated with the segnent file. [0006] "One or nore (_)% the foll ow ng

feat ures mayltninherdaegductiedsyainsdbydicape PaBPBreorpyde dviees Whidh the
segment fil qppR¥ R& BASRIME PR &layl fASTasiRiaRBMWith (B JeEAMR e dnafadd fill time
for a subsequent segnent file and a transfer tine associated with the
segnent fi | éiloFansieddiyladenanycinied wah greoteen! lifhe file transfer delay factor
associ at ed pdog] bRE oS BGREAN hé FlIBwIRYcGeDRRE Be URANed. 2lThd §RRM ddlayPart, a
transfer tine for the segnent file of the stream ng nedia product. [0007]
The net hod rggerfagerines withdiepgemaetiermiymiedgseyremat birkingrr npreausnput i ng
devi ces a nBgiig S forlaAlBsR8SRcEatad i 1 4 Rens8@IMMNLssddidi@ @fin tiRe stream ng
medi a product. The method may al so i nclude associating by the one or nore

conmput i ng deegreasiiterpd hystraitempdiepipdech mblissile &angiar delay Le@r &septsdi c. A nedi a

delivery corp@sit Qednnt &lcPhby 8 bidd AborS &EMRALin fpah €8 1BSERGInRL RE i th the
stream ng nedi a product rmay be determ ned by the one or nore conputing

devi ces. A praneat filey! B stiregiing Ml RrefUst conposites for a plurality of

segnent fil q6002$$RC ndh6d mih ke RcRlle IRERIHH BAM: REe BERbR PPt S may be
aggregat ed. [0008] According to another inplenentation, a conputer program

product i ncldgdes hmedagert 63 peacian! &ithaby thsmsaiviila @f dheptugrmimg tyediy

i nstructi ongr&ue €theOflethdd mMNeRo ExRAL bEHciMhgayPhO GRS §OMoret dd@plt r uct i ons
cause the processor to performoperations including determ ning by one or

nore conput idYcdelr caeliay deNierye GPHRISHY Wil f oAl JAEE: at’edtia K& Yegnent fil e

of a streamBgpsRd ik aPIRLIEE. sediisik Fild6 hdsOUbedl e B¢ SRamg!ndR it
determ ning by the one or npre conputing devices a file transfer del ay

factor assocdiitRgdaiirmined Ry Reghrerit MeiE| QUGN ViSEs e ARGl inedEy oduct .

I nstructi onsicAveey abfgbsitddClobdadubidy datandh Midishytiatdiew@Nendbr MBFe computi ng
devices a nedia delivery conposite for the segnent file of the stream ng

medi a pr oductearepedippRducimpyseeerefisdart, the system del ay fact or
associ at ed We08] hB&r&RITRNbhéd ilnledBftaddiea Edhitd: pRsheprodet ayuli@ct or

associated with the segmant_ file. _ _ _ _

computer readable medium having a plurality of instructions stored on it. When
executed by a processor, the instructions cause the processor to perform operations
including determining by one or more computing devices a system delay factor
associated with a segment file of a streaming media product. Instructions are also
included for determining by the one or more computing devices a file transfer delay
factor associated with the segment file of the streaming media product. Instructions
are also included for determining by the one or more computing devices a media
delivery composite for the segment file of the streaming media product based upon, at
least in part, the system delay factor associated with the segment file and the file
transfer delay factor associated with the segment file.

[0009] One or more of the following features may be included. The system delay

factor associated with the segment file may be based upon, at least in part, a request /



[ 0009] One or nore of the follow ng features may be included. The system
del ay factor associated with the segnent file nay be based upon, at |east
in part, Woreuessid4/ WO 2011/ 150244PCT/ US2011/ 038195 HEKTMSeKa038405
079487. 00057Hol | and & Kni ght LLP Assi gnee: | neoguest 10 St. Janes Avenue

| nvent or : Toddk etkeauh.. Bostromss MA 02116- 3889 ful fill time fafaesyhsequent
segnent fil @it a trigpePer tine associated with the segifehttfiige of the

nventor,

stream ng nedia product. The file transf er delay factor associated with the
segnent fil q,BYidke1das Q¥sddBAM sed@lenl GRSInd! D (RAEL i JLARRELYih e for the
segnment file of the stream ng nedia product. [0010] Instructions may be

i ncluded f orscaieneflviohiiglrepyningecdnarogict mbhecile sl felgy teyr texidcdnedi a | oss
rate associ afigdnWistdhdnN1eSRYBObasti fordfar 141 iR aMuBgrraiiarpduct .

I nstructions may al'so be included for associating by the one or nore
conput i ng devwsreaslicwehrsgianingenidiarygliconposite with a state netric. A media
delivery comp@®l iRud@bnemB W Abiulidh OF ISEHRRY by k&3 3578k @hpdidy th the
stream ng nedi a product nmay be determ ned by the one or nore computing
device. A pldgyigssia pedn loredita ateripoe M dbregirieldle o theasspming I madyy of segment
files associgi@e Midshu®@Bss By TR6EHSEBAN PY SR anPLbPANCHS: BRoRE
aggregated. [0011] According to yet another inplenentation, a system

i ncl udes on&OBPUHEr EVisPoEEsEHHE dElECHC FURRAWMA DHECIRCtHBr e diiitut | ng

devi ces, andiepRey 5mpRf€ rSFelTPlutBs SOLRNERt Mkd Bssbhife PRALAhe TRafifd OCESSOr'S.
A first software nodule is executable by the one or nore processors and the
one or nor e PRHOFPEE. mphke defqrged BY thapeonBeEcemPEing davitegut By det er mi ne
a system del@ayneliRteRerpssiBfokial 86k MibR1ig TRt filel h@oQe®wih bRasd ng nedi a
product. A second software nodule 1 s executable by the one or nore
processors dpiC HHEMBEAIII HVES MBKB? f88°2a'The second software nodule is
confi gured tgo1IdehesRARE 1A yéd dABmbr BARESIABHAY sfGl HclASS Ok 8t @M th the
segnent file of the stream ng medi a product. A third software nodule is
execut abl e BYOLHESoHEOH BB P oWedSBr SOBRIYNE HEViSHe B H6r¥ Hffori es. The
third sof t wak@ndmRdubildaswpfel GHer §0mbR HELQ6R NE @sBwdAred@biwety conposite
for the segnent file of the stream ng nedia product based upon, at least in
part, the syStURPHYAYe Precrarore BRETPUT Al RE ORE PIHBOTS dREORES- f {1eising the fil e

transfer delsaywiagloatilcas&@bated WidrinkhesyseanBnRy tfddressolidld im@e or nore
of the following features may be included. The system del ay factor

associ at ed WP His d agieamting mrdia progdudle Apigeqad spibte medulp dxdecuidflenart , a
request / f wyfihd dnetdr W d pocscsdRasISR or @ GOBBIofids| ernaBetodd tdransf er tine
associated wth the segnent file of the stream ng nedia product. The file
transfer del™Rfufeds copliggeddeidteaningiat e trasigediianiecter peogisd Bih fi¥sed upon,
at | east in spafdnt fiR Iffi@nskahing hi¥Biapidutther G8gEBMYaré Woulofs dxbB&idle eam ng

medi a product. _ _
by the one or more processors and the one or more memories. The third software

module is configured to determine a media delivery composite for the segment file of
the streaming media product based upon, at least in part, the system delay factor
associated with the segment file and the file transfer delay factor associated with the
segment file.

[0012] One or more of the following features may be included. The system delay
factor associated with the segment file may be based upon, at least in part, a request /
fulfill time for a subsequent segment file and a transfer time associated with the
segment file of the streaming media product. The file transfer delay factor associated
with the segment file may be based upon, at least in part, a transfer time for the

segment file of the streaming media product.



WD 2011/ 150244PCT/ US2011/ 038195 H&K Docket No.: 079487.00057Hol | and &

Kni ght LLP Assi gnee: | neoguest 10 St. James Avenue | nventor: Todd et

al . Bost orwwONM1020246- 3889 [ 0013] A fourth software nodul @Ckais2018/08846E ut abl e
by the one or nore processors and the one or nore nenories. The fourth
sof t war e noduk ecaxay: bewsgonsi gured to determ ne a nmedi a | essdd@geLassoci at ed

with the sedffsre fil eeest he stream ng media product. A [SE4ReSEie war e
nodul e may be executable by the one or nore processors and the one or nore

menories. ThgorBi ht BudP{divarEmiRAULEy PRYxLRAFOR) IHWnEd: hRASSQGAL € the
medi a dellverg conposite with a state netric. ‘A sixth software nodul e may

be execut abl2®d fif aRer v BEMAESe The dewdsofyagfepdulsendnke enfigsedomenori es.

The sixth SQL{WaRhea RAW! 16 TRY a8ciONfil Weadohh 4 &1 AR aAINIERHR del ivery
conposite for a plurality of segnent files associated with the stream ng

medi a pr odudrodugl. selighep vt MR e Map de cEechallc B thexae 9f ABIeeP§FsfFe one or

nore processgl $heAdHd Jrhfor@REnRFicdTOTR: TRARGLES. mbige SRRt hnagfitivgr e nodul e
may be configured to aggregate a plurality of nedia delivery conposites for

a plural ity ®Pcigedhenedis dqlivery geapesitatdl afacnngfe Orixtprdvatcraedycng nedi a

products. [ QR4 IRGEBEHRIHSnObr ANE pRIcesBRE Snd AP R Mol hAfttiedl eheset forth
in the acconpanyi ng drawi ngs and the description below. O her features and

advant ages W sof@@smredals paay da corfiesisl {hEtapae pineiagslivephengprdkiitflgs, and t he
claims. BRI ERiERGBE REMON 0 &5leiRBAMIINGS st QR m&difproducti AGcammat i cal |y

depicts a distributed conmputing network including a nedia indexing process.
[0016] FI G softyvae aoflplg\ipayaier cxsfutaplophobe 8¢ ax 80 BECHIPrs H he e ndexi ng

process of Rhdz mkmoli@01The SWGE sStulbd %é)ﬁﬁlegnag ROFANPERL] GRhdoYeotiepi Ct vari ous

stream ng nedi a system conditions, [0018] FI 9 diagrammatically depicts a
gr aphi cal diP&pray Olonediadqlivery cripprsiesder ¢ Risrliyy aqsaneppliley esgociapgd i £p
DESCRI PTI ON ofgF o Bt bRl AR JEMBC) - MERIE S

[0014] The details of one or more implementations are set forth in the accompanying
drawings and the description below. Other features and advantages will become

apparent from the description, the drawings, and the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0015] FIG. 1 diagrammatically depicts a distributed computing network including a
media indexing process.

[0016] FIG. 2 is a flowchart of a process executed by the media indexing process of
FIG. 1.

[0017] FIGS. 3 through 8 diagrammatically depict various streaming media system
conditions.

[0018] FIG. 9 diagrammatically depicts a graphical display of various media delivery

state metrics.

DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS

[0019] As will be appreciated by one skilled in the art, the present invention may be
embodied as a system, method or computer program product. Accordingly, the
present invention may take the form of an entirely hardware embodiment, an entirely
software embodiment (including firmware, resident software, micro-code, etc.) or an

embodiment combining software and hardware aspects that may all generally be



[0019] As will be appreciated by one skilled in the art, the present

i nvention may be enbodi ed as a system nethod or conputer program product.
Accor di ngWvg,20t1is0gresent i nvention may take the form of pam/usSpetioagiys

har dwar e enbodi nent, an entirely software enbodi ment (including firnmare,

resi dent sofsemaeen. M edoooede, etc.) or an enbodi nent comrndd Kaigtsof t war e

and har dwar é=a®pect s ¥pEr may all generally be WO 10 St. James Avenue

Boston 02116-3889

2011/ 150244PCTfU82011/00§8195 H&K Docket No.: 079487. 00057H0MIAI and & Kni ght
LLP Assi gneg.d-R&O@USsdid Os Sl cird AMBSndMRAUE “LyANEM At Q- ineahre RSt ON, MA
02116-3889 referred to herein as a "circuit," "nodule" or "system"

Fur t her nor e, inteRéongPasiaktthe feyanat # ey Ploare Rrudct aptedist inoneoRptcer progr am
product enmbodingdlel @R @c. MOAPHOATRMIE -FRALRD! Galihg EcomBRITRLULRS - USabl e)
medi um(s) havi ng conput er -usabl e program code enbodi ed t hereon. [0020] Any
conbi nat i on Rfermecds cmhprtied BeRPut er - r eadabl e nedi un(s) may be utilized. The
conput er - r egg§el RnfRIhBMiACHUdR: ar GRIPUbRputCREBRE EmSlGhR@P GBS UM  whi ch
may be, for exanple, but is not limted to, an electronic, magnetic,
optical , el ddtitgnaghetsogpuichicadibla mediums gielude it serBiersyakblm sefpgsar at us, a
device, or anidHivad SayCRYRNALLAR 1k i Of At 8PN dtecEr@TRlagheicCOMpUt er
readabl e storage nmedi ummay include, but is not limted to, a portable
conmput er di SREEY elecomagnglicyjinffaredg ok gAnjigpndycitresy e cangripe @ ¢Vicsntfom access

nmenory ( RAMany @uif:BRA-cAMMGSEIPMY (6. BReBf1ASABLEudr RAIAIMRRLE ead-only
menory (EP or Flash nmenory), an optical fiber, a portable conpact disc

read-only mé¥igiyn pEDnRen) dutdnne rniedlo: spytblgeonpyiciskets. wagnerkd st orage
device, or apyd ssk tdbhsves @rRiNAhERR AmdNERANS @30IdOGy hémbHerOMML ext of
this docunent, a conputer-readabl e storage nedium nmay be any nedi um t hat
can cont ai n, " SFSNOMEEAMPRYG FAthoply ey BPRSIM PhllednhertybaA" iRt an
instruction e GUbdrRBIe S HIpaM di@pﬂﬂd—éﬁlﬁﬁner&ﬁy demiaem), [H055kkaCosmat er program
code for carrying out operations of the present invention nay be witten in
an obj ect orfcBAt @dIsRerarEcIlVicarng dayetieble Romkinaion of hggiepqidg kIn C++ or the

l'i ke. Howevefe cédi&i GONMRNIBEURMON abhSiRFcdiMle GREdY | MUY mQPRS alyi ons of the
present invention may al so be witten in conventional procedural

pr ogr ammi ng TAHGUHGESI" SUEH 45 SPRe? PEETAFE BYHETTY A 1 &HGEAGR YO & mi | ar
programi ng jhsaeadR&Eutid§sBh OPpanuE of@virey execute entirely on a single
conmputing devic as a standal one software package, and or may be at

e, e.g., re p ) .

| east partl JOQEQWE‘%H&WWFF’% for YR T grdRimE 85 the PAPsCHdg Bé ™ enpt e to
one anot her .mdymetWifitch @t LE6bj&E BAdHiddGrodr@iMing 16200 idhdhsdaMl SasIHRY be
connected to _one another through a |ocal area network (LAN) or a w de area

net wor k ( V\AI@JC+ Brhetfis- %Wﬁ‘é@é*tq‘%?f’“??&ﬁ?r peSiEeds Br s#EYiRgrouBPEaioaDt e

conmput i ng dend psen{ MOEntBX M| B0 Hehi@tddhn tehBrehtithndl f6Eedthdl figg@Mmidpt er net
Service Provider), a television broadcast network providing data

comuni cat i GHEUEES HE B ilieeC P@@?ﬂmlﬁﬂﬂéﬁ%‘ﬁ&%ﬁtmllaﬁ%ﬁﬁa%nﬁ langyagesy i ped bel ow
w th referenge ptranl @€ hay bxcehitk bRi-E1abh RisglaBehRIinD IOk, i agrnammd-of nmet hods,
apparatus (systens) and conputer program products according to enbodi nents
of the i nverflameACINTAe Rickgey@d Ghigay &t BEASPRAY c&erivd BP GRIIPST OPRBIRY owchar t

i |l ustrati ongvisddhDmal|be ckndlé a08mRMBeth@Ndn GRNKicN &eh LIS re¥¥Bte computing
2011/ 150244PCT/ US2011/ 038195 H&K Docket No.: 079487.00057Hol | and & Kni ght
LLP Assi gned“Vifgdutiels connasicd 19 opp anoplire Hijueh a local arca network (LAN) or a

wide area network (WAN), or the connection may be made to one or more remote
computing devices (for example, through the Internet using an Internet Service
Provider), a television broadcast network providing data communication, or the like.

[0022] The present invention is described below with reference to flowchart
illustrations and/or block diagrams of methods, apparatus (systems) and computer
program products according to embodiments of the invention. It will be understood

that each block of the flowchart illustrations and/or block diagrams, and combinations



I nvent or: Todd et al.Boston, MA 02116-3889 of blocks in the flowhart
illustrations and/ or bl ock di agranms, can be inplenented by conputer program
i nstruct iwOL1ITISeXe conput er program i nstructions may b@CHASWIAABIPD a
processor of a general purpose conputer, special purpose conputer, or other
pr ogr anmabl esdatianpr ceesstorg appar at us to produce a machidegg s sigeihe t hat t he
i nstructiongsowhi ch exetijt e via the processor of the coggﬁzqgg}gesg‘@g;@p her

rventor; 21716-
pr ogr ammabl e dat a processi ng apparatus, create neans for 1 nplenmenting the

functi ons/ ack $108RG kel RS chdl H1REralid RWEDE Blo A RImsDL AT idpiBgERM B! ock or
y

bl ocks. [0023] These conputer programinstructions may al so be stored in a
conput er - r exdABYE REPSERY MSHEOBaN Hleﬁ%é?m@t?fo%g&a@r insfrucgipire Mayrsgr ammabl e
dat a processjhgicaRPapAkMSortd® afedREd i8R otebofhpBRF, k&t BirpsRBR uersHCch that the
instructions stored in the conputer-readable menory produce an article of
manuf act ur e GHSE PipgrangRablsstaFuRIPICOMNTRPRAGIUME eredidep] Bade. susB thaudet i on/ act

speci fied i nndQi&icht, QWERAKE RN B ppdlc%gr dg'ﬂi?fg(fog{ﬁ}jlgf OClin@prdtAfadie [0024] The

conputer programinstructions may al so be | oaded onto a conputer or other
pr ogr ammabl ¢lA@rReTnE CRREI Wy CTapp Aras i ipplepanide e Wagtiopdacstspepiiqdat i onal
steps to be jpakiowome Aot NIEcKCREPHE Bibckd: bRIcker programabl e apparatus to
produce a conputer inplemented process such that the instructions which
execute on tHE3Lohstrcampyer BOBEM PEEHakmBBY @lsadatiereddn Br VISt eps for
i mpl ement i ngeddhifle hidnely @RTaRAES SREGbEESEH Jir E&graiﬂn%&hﬁfatpr@d@%@f bl ock

di agram bl ock or bl ocks. [0025] Referring to FIG 1, there is shown nedia
i ndexi ng pr GER¥YUSLO PRAEN iy PRESH Y BRCTa D ey Nsendseians gradyin dr ver

conmput er  12,coMBhichre BY1e BfentR pRALEtint £iNe biMakutddurl EnclldingtiR@rubitiner net, a

| ocal area network, a television broadcast and/or distribution network, or

the like). Barpmoshdmpkaryethe dupghigraqt speciligdyin the |fpgsharhard/grogkot |imit ed
to: a personglerHORBMRblocks. S€rver conputer, a series of server conputers, a
m ni conputer, and a mai nframe conputer. Server conputer 12 may be a web
server (or A004F ke compuics Pngray MstRAHPRYMAY Als \hb#%d%%m%ﬁ%@%tﬁrs?rem

e_Xarrpl es of Joht pldgiRYnabloGhid G cOYh rafRto &duﬁ@i@ﬁesthzothﬁan@s@ng {or)

W ndows(r) XP Server; Novel l(r) N%t re(r); or Red Hat(r) Linux(r), for
exampl e (M OFoREPIMSnEN W AR r & PBEf BiogrBENaPble a#fRARINK <© gFodYee ros of t

Cor por ati on copbBie irférh@edSHal8S sudt I deOMRkLiGR Phickk&ueNowehd and

Net Ware are registered trademarks of Novell Corporation in the United
States, ot héPMBYEMPY iPRET BFOSHGtPADIcRRRPAIARYS revide rséafi dereienpntpetir k of Red

Hat Cor poratfhlﬂﬂoﬂsyhcfs@%cmhh_ﬂﬂe Bovadnas andéiHick GRURLI IRk oPblo@t h; and Linux is
a registered trademark of Linus Torvalds in the United States, other

countries o085 Rylerrmg fo Bl ffpere is shgymmgdip indeongpeseruSbhampayIgids Hex
Docket No.: 48d&by BOORATO bpagvekodiipuaiiti2 LldciAng) Bnesnddaaguasbd0 St. James
Avenue | nventor: Todd et al.Boston, MA 02116-3889 [0026] As w |l be

di scussed bertdelt HedrieRflep 1orak 2rq netyirk & leloriioR iPHRFIGH Qs JBBIOHERR det er mi ne
a system delmyvotiath ake ARSOqi:@pls W kdiva ©egient2 i andbdeabatre€asi ng nmedi a
product. Media indexing process 10 may al so determpne a file transfer del ay
factor associdC8dovi If%sopﬂecog’@btﬁ’éﬁtse‘”fvre‘i Y HeSET %%??f‘ﬁ‘b CPRRRA'ES- Br oduct .

Medi a i ndexiggi hPeRs SndHmamtaad snflel eSE G ompitadizan Aalei am@ibyseizaposi te for
the segnent file of the stream ng nedi a product based upon, at |east in
part, the s;f%rt %?ﬁrlﬁ%?fa*g?rvf‘ﬁéf“&i“m&é‘%‘é‘iogi wFrakne AYStRe e?é’@ﬁ]ﬁ?rﬂf wWhiqhamayng the file

transfer deliayudaat 0t nags@iedas:edicwksst? WiRoSEYRR StrvEd, Novel[PQQ2WhreThe
instruction sets and subroutines of nedia ind xisrr:ag%ll%rocess 10, which may

i ncl ude one %BRMbiRE [dBPY wWaF &4 grosofipgd wWhip Biseel dREd B st or age
device 16 couplie@sdfoCsHbMesn HOMPUN@Ed $lics,er RBuKS Cithath; Byyv@ngndor nor e

processors (not shown) and one or e nory nodu)] es (not sho
i ncor por at ed\s]‘cit\&(?r(? aﬁee‘ie%létf’regérﬁfﬁﬂaélfs @OV%P‘Q@%“‘%\% tbeeﬁﬁ‘%’gréﬁ}esi’ H&?%de but is
not |imted choiri@d draoth; Res Kadisiaviegis@res @lallhaslit at RedHhMErp@atcade tgh i ve; an

optical drive; RAID array; .a random access nenor RAM : a read-onl
n.gm)r y ( V[?mteg States, other countries or %Otgl; and Linux is a regg?tel)f/:d {rade ark o d1nus y

Torvalds in the United States, other countries or both), for example.



[ 0028] Server conputer 12 may execute web server application 18, exanples

of which may include but are not limted to: Mcrosoft IS, Novell

Webser verwomzotrisgggache(r) Webserver, that allows for HTPRT(US2@1/03849per Text
Transfer Protocol) access to server conputer 12 via network 14 (\Webserver

i's a trademaekoad nNNovedsbr.oboer poration in the United Statesyandidigieountries,

or both; and*Mgeche igo¥cer egi stered trademark of Apache, 8¢ Nt;;%giﬁ@ mFoundat i on
in the United S at es, other countries, or bot h), hosting of one or nore web

pages and/ orooeP As 'vJﬂ?%e dRARsel Blol 1K%reawﬁhé’ﬁ[ Knchifh 1H&X1ng%r&@§§nl@%a@d to one or
nore secondary networks (e.g., network 20), exanples of which may include
but are not deferipgd sysem gelayolagpr apesiiadetittor segmantijleiel arteampemudik; an
intranet; ory@utelqudis kil 48deash nAPdisOteindhd 4 Bttt Qen@iNOhKor for

exanpl e. [08 29] Medi a i ndexing grocess 10 (alone, or in conbination with
web server d@ppripeatyibntha syenenyti éééhwreémrnéam%wﬁ%o Medieintexang

i nformati on L0 197y lso ML hEPREA BLivBHRERPSES (drhcle m&@@ﬂﬁkkﬂg processes
22, 24, 26, 28). Additionally, media indéxing process % (alone, or in
combi nat i on SEFATHNSwBIsdiseProdict disii Beni i lops) inneayt- dbt aYSHThElckY fdfta del i very
conposi t e bas@dialP M @l sebBflfild fhaRB¢ file dabBerSlela§RBIAs LB Wi ERPL | ON
information. Server information collection process 10 may be a standal one
appllcatlonfwﬁﬁﬂfﬁkonalIy / alternatively, server information coIIectlon
process 10 g@(ﬁﬂ MhEMARTiM delt NEBERKNE of 3RBia '11fcﬁi(1lrl‘1égr0$§s an diidh r@

i ncor porate to web server WO 2011/150244PCT/ 011/ 038195 K Docket
No.: 079487.1tds PR Beie SE M gadulgs d adighgpyedbesipesqiieirae dstice Ipanes Avenue
I nvent or : Toddufta @l scBRs tofpurdy1 202k Qfe&&g&lt@p@l bifeddd QbreJBoR%0R @BAUl e or
conmponent of web server application. [0030] The instruction sets and

subr out i nes SBYWPeIr iy 1Brte ey moplules Anot phownigineqripipledh iM@yseivefc| ude one
or nore SOfQM@F&&“QQ@&@&%cMﬁ&thﬂﬁMn&&k&hpﬁ@Qtmﬂmﬁh@kﬁﬁﬁhﬂﬁMkﬁ@%.30 32, 34
36 (respectlve y) coupled to conmputing devices 38, 40, 42 /| 44, 46

(respect i velsghd Stﬁ‘éydrb(é drxae Ut Hy%tr?él Siivengr RALY 8% fofeadquh deceshown) and
one or nDreIﬂgﬁpyahn@ﬂuh§§mQﬁ&g ngRomgorporated into conputing devices
38, 40, 42 |/ 44, 46 (resp ectlve t orage devices 30, 32, 34, 36 may

i ncl ude but (99281 Sgver| ‘iqlﬁPP@H 1g dnaYh%ﬁeautal‘@k S&?Vﬁlégvhcgtm . sxaprlesgef ves, t ape

drives; optiaih giy WRRide BA LA abir @yiSed tbamggoﬁqws NovBMIEhRS A RAN ;
r ead- onI y menorig é’&% npact flash (CF) storage devices, secure

di gital (SDY‘réghsr %ltﬁﬁélloﬁ%@r HTR b ey Iex Einsfes feiesel 26, Conput i ng

devi ces 38, 40ervd2 chmfdter 49 iRYhciwdelt UdeWdbBerdgSRCH ataeni t &, Nangl/ or
incorporated_into one or nore video delivery devices. Exanples of conputi ng

devi ces 38, pporaion in tha Unifed Walgs.joffier eyatricy gf bajpeanddipartiers ¢ &¢ists62d per sonal

conput er 38, ra08hRirk &f MB&Hha SARVhi6 FotillalihinCile MAMed Btk dfher RBENuic, ot |1 m ted
to, a portable nedia player, multi-media capable cellular tel ephone a

portabl e vi dapy d‘&ﬁ@gd’é\‘?f‘%%r oy ayep Ragep |a%¥‘3r wWehrget aprb by dkonNaoEnly or

tel evi si on s@ly-He@pnie@¥d dtne aeﬁlw&rskcoﬂwnéﬁo&e(e% »neWhdiriE Do) NBYmpleEbude, but is
not limted to, a network swit a router, or other internediary network
devi ce). Coﬁﬁl‘ﬁhi Y AR 'ﬁ’éa@S‘Ot %“edzf? g loga} afea@etﬂﬁgk Bé"lil,eaif%?o‘?eéw%k bei ng
connect ed t Qnanadiorn@iVadidn kréaddast afti®lr WRHuddh ncbRirsdex&@ple. [ 0031] Usi ng
conput i ng d&mzﬁ?s 38,.40, 42 | 44 (and/or a video deliv ri{, devi ce

associ at ed %Hﬁu??ﬁ@%@%@ésl%é& OngQ O 4B GompIPAlioR &G WD SEHCr 52y
consune Vi degpleailirers) n{agz r@eive fr&iRanaddGed¥piel nanﬂafrﬁﬂidﬁtfrbm di@ror gxanpl e, using
personal conputer 38, f 48 mgy consune V'&f nten . a stream ng
medi a produc noring Hr?ﬁ?SSF% 8- ofPYT B BOFHES ide )we‘Bd %‘ﬁ‘élb( énﬁ‘&la enmbedded
stream ng ViiflRRing \pﬁb@@ﬁbmom@ﬁ ﬁﬁ&(ﬁnbuﬁiﬂdn wme web K@f)ver dpﬁlﬁ@ﬁdﬁlﬁlS)ﬂﬁ@t ocol

tel evision, jnternet ﬁ? vi deo on de %? % .or v he li ke.
Simlarly, USFHY "nHBtS aliyeme%ﬂeeasa “P‘i‘}s cagigh H‘Eﬁzt Fi ed’eo cont ent

i ncl uded on reccpty ip@ERatioh.NBakaekfolasiofn cMicdan Iﬁ&egtelrm&w beQf stdnfiglonel ke. User
52, via telvision 42 %n_d/ q{ tel evision set-top. box % nsume vi deo on
demand vi dedPREAEWN A dduiRp K aligrpatiyclyy servgg ipfory loaﬁﬁluleéﬁ‘i’%ﬁr% at®vari ous
addi ti onal /intadatevita et &rst bEARMRY IFeLlar HaRbe Mcofpbitcdantc asua®we: vi a t he
exenpl ary devices and/or via other video delivery devices that will be
appreci ated by those having skill in the art. Additionally, the stream ng
media content, e.g., which may be received by one or nore of conputing
device 38, 40, 42 / 44, may be received, via WO

2011/ 150244PCT/ US2011/ 038195 H&K Docket No.: 079487.00057Hol | and & Kni ght
LLP



Assi gnee: | neoguest 10 St. James Avenue | nventor: Todd et al.Boston, MA

02116- 3889 network node 46 (e.g., network node 46 may include a node within
net wor k IWOwhH/Mbi4eh t he stream ng nedia product may pa®€TAIRO1H38195

transm ssion to conputing device 38, 40 , 42 / 44). [0032] The various
conput i ng dewk mes nBYyrRe owapabl e of being directly or i neisheothibyceoupl ed to
network 14 (ffrfiet worRo®®) . For exanpl e, personal conpyf B 38sfeieshown

nventor. ar.

directly coupled to network 14 via a hardw red network connecti on.

Simlarly, ap,pRLEMNRasGAMRME 8F cdnHerdhe 88w slelazat%?u&ﬁ&mut er) may be
wirelessly coupled to network 14 (or network 20) via a wrel ess

communi cat i d0¥hdbmersresornisit shbabpalineerl THElIRAPOEHSEoRpdtett dhd a

Wi rel ess acqgaRh RAY Ml ofe or Moty %dﬂ@% WIS hGRNAQEbrdCo@s ey k 14. The
WAP may be, for exanple, an | EEE 802. 11a, 802.11b, "802. 119, W-Fi, and/or
Bl uet oot h delyriess hdt 3¢ 30 Eajpasively bfoualst dbsanymiingyvises W I8 d4c¥muni cat i on
channel Dbet WRgR £R§)! AR} APCOMRIEEbncdhtn bl §rodeBors MaRishSviyadd 8ndevi ce 40 is
shown wirelessly coupled to network 14 via wi reless comuni cati on channel
54 establ i sHeUC BEPARERCdHIBIIE shra Hcgeviicd Mo capryizefevigears- et Wor k / bridge
56, which i sushowrpdiit@pt | forgRURl R 303Ny KayldheludORB3le mBBlihRedknOWN i n
the art, all of the | EEE 802.11x specifications may use Ethernet protocol
and carrier '$ebigd dithi| divpT el gesdridpy Harsofiesi Ghicavbivaarite prays;, - CSMY CA)
for path shagjipgh acdf€ nialoHQUR QR rdaliXonBPBEhAE]RDIS cIBMcUSRh RhAse- shi f t
keying (i.e., PSK) nodul ation or conplenentary code keying (i.e., CCK)

modul ati on, Stoteeelfiph eccupsdipal Knbwiorage pdcesr ind BimgBoBO eIk Yorage

t el econmuni cRtit@NSCdiiiMad twvi&P sl o, wat/i AN 46 haty iadlhR@Wee @ssBeiatedRith] € phones,
conputers, and personal digital assistants to be interconnected using a
shor t - r ange /PEPEEROTEEhRELYT ShmorouSgcleshpltichy Tdewplees! gy, 427/ 44,
46 may each g¥e&Wre4RD2 @@43,mahlva\?gncﬁ)dé,tt%lﬂhre%ﬂmke%&p,%rswm cdmpiy 38 ncl ude but
are not limted to Mcrosoft ndows crosoft W ndows CE , Red Hat

: Mcr / s, Mcro; V nd r), |
Li nux, etc. MOl edigslerns dheruth my wyldtedtWAdERECICE 4 gor's?gkeé@qda ered
trademark ofpdvhiC hRROHEILOHRANE AR eldphdldCa pdHabRidSh dhBSdevRENRE ugount ri es,
or both). [56 5] For the purpose of discussion, nedia indexing process 10

wi |1 gener allikg). prsl igleeizion deend/as [domjiametiop Roxwt ReWapsotofs mey (e 22

(executed Om{anRel B@ il 8Mi 1HR3R),-a HHOVRN 8WitcH RirSushoudk RtmPeiagoNst rued as
alimtation as nedia indexing process rr!a%g/addl tionally / alternatively
[

operate in d6NHNEEHSh GPRABEHEYCHefof?: Yr reey ke gable of beigort i ng
processes 24onmbred ) dateAdEidik @A kdworiaNd na@®oido). be general |y di scussed,
whi |l e medi a i ndexing process 10 is depicted in FlI and will be WO

G1
2011/ 1502449915569 £POBATS KR Pbciet? NG (10¥oas 7145008 WY KSHEF & Kni ght
LLP Assi gneeidobieRgwetchbthpRing dbaiis3ivenye/ kovieps as; 3ndd wly @hsdest on, MA
02116- 3889 generally described in the context of residing on server
conput er 12, VideB diORteP ek F‘lg“rﬁ?l%‘e%%edlaop??ﬁ‘g‘;“)eﬂ&lf Iﬁiia%e’i%geﬁeéf'ﬂné]d on a
client compubinp@edBYieess RaPeonstl GlleoTYicRgi.HLd dule@BElg ntdaPRIGES iInon wi th the
consunption of stream ng nedia products (for exanple, various pieces of
streanm ng nelfi QR ghyidsprRcludgh @p 87 RiPes (F-RecBRIIIGFEIABINE SUFR AHPIESnedi a
pr g_duct S Ij 0 Iﬁﬂ&st@,(ﬂélﬂ WRElikicn rintg@g(e;ﬁot()&ql %levi%ﬂ(ﬂl\!;ﬁa\rﬁ@ﬁet g_@&ﬂlxﬁ/&ab @E dh?@}dist ream ng
medi a product consuned by a viewer). Accordin , the follown
descri Bt i on @'%'E%‘;‘PEM ddf ket ﬁé%/lﬁﬁl?/ ptire gpbije ez F‘%‘i“i%o > 35 "HIPof °

l'imtation. consume video content included on a web page, internet based video on demand, or
the like. User 52, via telvision 42 and/or television set-top box 44, may consume
video on demand video content, and the like. It will be appreciated that various
additional / alternative streaming media content may be consumed via the exemplary
devices and/or via other video delivery devices that will be appreciated by those
having skill in the art. Additionally, the streaming media content, e.g., which may be

received by one or more of computing device 38, 40, 42 / 44, may be received, via



[0036] Wth reference also to FIG 2, nedia indexing process 10 may
determ ne 100 a system delay factor associated with a segnent file of a
st ream ngwoedilasp4educt . Further medi a i ndexi ng processPCO/Usa§1188810F m ne
102 a file transfer delay factor associated with the segnent file of the
stream ng nmedk acpnaduedszobdedi a | ndexi ng process 10 nmay ahgaddaternm ne 104 a
medi a del i vgfsgrgonposiceesf or the segnent file of the sty EahNi Rei a
product based upon, at least in part, the systemdelay factor associ ated
with the Segﬁﬁﬂ%kﬁ&kem%?g.Bgﬁmﬁé&ﬁehﬁ@&éﬁﬁﬂmﬁ%JﬁMe%%%hQ&ﬂﬁﬁ§Q@Wﬁted with
the segment file. [0037] As generally discussed above, users (e.g., user
48) may consthsh Hestredning fepdie Biogugs reryupass WpEng rasmsion g @ewker (e. g.
conmput i ng deijice3B%) ; 4oVh@) stream ng nedi a product may include a piece of
stream ng nedi a content, such as stream ng video or stream ng audi o content
enbedded i n [403%kBhe¥gieus somtratitgedeviseomae bl capahledf bsingpliregtlyds dnddgc e mand
program Or(%ﬂﬁuib%@mmﬁﬁﬁl@P&%@&kQG)ﬁ@@hﬁnﬂ%Q?&&hmﬂﬁﬁlQ@rﬁﬁ&@ﬂ%&,'n any
suitable format (e.g., MPEQR, MPEXA, H. 264, etc., in €he case of stream ng
vi deo) . Var i%aglyotonpled éhagurigl4 vie riabasdwirgd) nepork rawtesiodSiBylahdse havi ng
skill in thgeabfal cdARBksudinSs aﬂ%ﬁt@?@%m’fiﬁt&?ﬁ&%&bi@é&% cBBYedd€ nttBism tted to
a

conputi ng device 38 as series of sequential segnent files (e.g., segnent
files sfl, dfdoraggorksiipuit # WirpPe communigiit degiebataiished teyeenéica file
including ajupee &r BRI b WR1eQf ack€ psihi 8_MWIEP)TRMIcA ntQHeeRbpled R €exanpl e,

t he segnent file sfl na§ﬁ$nclude the first ten seconds of the stream ng

medi a produde™\ork &, Thy Skt mex be.gor sxapple, asiighli 807 Yla. Birel 18elfitelie: file sf2
may incl ude whe, nayor LI90eSEE ONY e Ofhat BE SpIbRANF NGPBMHIR RIOQuEless(1 . €., from
t=10s to t=20s), and the segnent file sf3 may include the follow ng ten
seconds of tHENSRiCYR Hynalfsecptsddpier compuier and dip VAP Mebilermedins) ~ | n one

exanpl e, theesitsd 8N GRwIBHAERNY QWAL FBdenldk 1Y JirskisefniBickicheo having a
1.0 Mo/s transport stream e rate at which the video is displayed

at the deco d:pﬁ@lelrﬁcfégabltsa%l%{t\yqe?g ’rr&)t@ig? pedig gc)V_ice 4p@nd cellular network / bridge
2011/ 150244R6TwkS2 J;,ﬂ({yﬂﬁﬁrjg&gf cld&lﬁe(ﬂé%lé@orm. : 079487. 00057Hol | and & Kni ght

LLP Assignee; | neoguest 10 St. Janes Avenue | nventor: Todd et al.Boston, MA

02116- 3889 ARESH 45 riykgowy fin {hreart gdlleolothe JEEENE LAY spraificatiens HYJEY st ream
each segnmentgidmce@ phidtol BEd bBerased@MnBitiple facdBs With @ollisioR Glvbidadg (1Os of
stream ng vi deo encqoded at 1.0 Md/s. ile exenplary segnent files sfl,
sf2, sf3 haveMen) dadeth shaieashmering 98- 1 hepcsiiifyions pay tyerphaseishilty ot

consi dered &elihfMileaPBRNMMOAuIL IR oPERGRHenBhBEIORYIR: (1.8 OTKARbIulatohl | € the
exenpl ary stream ng vi deo has been described as having a constant bit rate
(and t her ef dPe* @Rl sAh- 51098 i8 dignrht Blpgipdh by diklgraemupisationsindysifeo pl ayback
duration, orspehif@hafiort iHHR)allowdlieS. | $1081S PhorRb, cohRNGE dadd0 p&ieondl laigutt at i on of
the present disclosure, as the bit rate of the strean ng nedia nay be

vari abl e thﬁ%%ﬁ%@ﬂ?b?H@“ﬂﬂWﬁFﬁGﬁn%Fﬂpﬁéagfﬁgﬁﬁ?%ﬁmW§HWh product. [0039] As
di scussed aljgosa) compligidadexizopapees 96 My day cdeueriopaaddiQy{i@hone and or
in conjunction with reportin rocess, such as repartjng process 22
execut i ng orf*EBRpURL Y R 18‘%“%?“5%8/“8?1“?@66? Misrgoor Wrdaw. Yhcrasedcut i ng on
node 46, i n Wik€owowe ReX aIRPLiglx, atcs Vs h emdebmyatiha s agindsisated M th a
segnent file (e.qg,, se nent_fi%f fl) of a streanin%hn%dia r.oduct .

General |y, fﬁ%“@%%? 14 Yligraot i ropAgafop i ihe YRSy Qe uRICS s o ci at ed
with the deldoingry of segnent files (e.g., sfl, sf2, sf3) of the stream ng
medi a produ to a consunption node (i.e., conputing device 38, in the
above exanpﬁgps?ﬁgféﬁ@ﬁ?ggHg‘§$§¥@ﬁ1%@P%ﬁ“*ﬁ&%BVmﬁﬁaoﬁwgﬁ?Hﬁﬂglﬁéasure of
t hef entire sayfﬁ@m B @ﬁfuﬁ@{oﬂ&ﬁ&fyepd)rnﬁg pﬂF@ 2buéxetntd bi Borh@@ng g;e\ti&ted g

per f or mance consynption client application recejving. and/ or decoding
the stream é§>-n§weaerpﬂgﬁ%8wd (‘@.bﬁ."?n%‘?‘%{;’i‘scﬁ THya4pn P%H?Jéaa‘t“ %‘r‘FgchO“r‘?&N tinely
request for ns@gmiﬂ?nafu'y ] Q?erﬁ’d’ti@el& @pat%ﬁel ilﬁc}bnjdﬁ&i(ﬁ‘ﬂ \ifi?fﬁthdr @epolilng ?pgj’cb’sﬁés, such as
server conputer 12), performapnce of the serve e.d., providing an

i ndi cati on df&hdW Y IEePYoSEgneht20 %8s Crditobs s Bl Poiseres 8d), and
net wor k per fapcamar evi{ie . gedia iindkiaatprargsst e ist tepreddakend or, segngnte files to
be transfer through the network, including retransm ssions necessitated by
| ost packets and/or inconplete segnent file transfers). Accordingly, the
system del ay factor associated with the segnent file may be based upon, at
least in part, a request / fulfill tife for a subsequent segnent file and a
transfer time associated with the segnent file of the stream ng nedia
product. [0040] In the case of adaptive stream ng protocols (e.g., Apple
Inc.'s HLS, Mcrosoft SilverlightTM and Real Tine Messagi ng Protocol by
Adobe Systens, Inc., for exanple) the systemdelay factor associated with a
segnent file (e.g., sfl) may be updated at begi nning of reception of the

o~ o o o o o o



H&K Docket No.: 079487.00057Hol | and & Kni ght LLP Assi gnee: | neoguest 10 St.
Janmes Avenue |nventor:Todd et al.Boston, MA 02116-3889 the drain tine
(i.e., thwodoHiI0Mate, or rate at which the payload is ®OomasaEd/03819% he
decodi ng node, multiplied by the payl oad size) and segnent file arrival
time may be weompaned.or«&0éi;] For exanple, and referring amﬁau&@nE#G. 3,
segnent fil 9t may $eion arriving at the decoding nodglX I“?%AW

nventor. 116-3i
conputing device 38) at tine ti. Reception of segnment fi

conplete at ﬁé?ﬁlytd%scrllgw fahee @0n§§95f9r95t1d1f1é J)I‘?se?\felr c&?ﬁﬁtéﬂqyeméhéjm@éxﬁh t ' ITE Of
Dr(t)1, which as discussed above, may b function of the size of segnment

file sfl andreh® ]cﬁ)rlamhequaklﬁeb%fmmlﬁéer%qdr@awlrb@lt RPN deere €-2d urlithg t he ti e

frame incl udggd deRuiliRQ if CHh&MHbn GAN1HRI BEGnploS SR Mind tle@ia Pldduc bt her the
next portion of the stream ng nedia product cont ai ned mnthln s§?nent file

sf2, may bedHNREr VAHPYGPISes ©b e ity Ndipi corley aael/of it thg delvgpa

Cbnt|nU|ng Wﬁ%ﬂmﬁ@ﬁwéQQMﬁm9§%@P&ﬁc&@mﬂﬂkﬁhm&%dﬁ@ H&ﬂ%%bﬁ&1&h£ﬁ%&§ 10 may
resi de on a device other than the consunpti on node medi a i ndexi ng

process 10 rH§RiBSMgE Bivduch Y e carwbit Bk EWef)se‘M?@idmég’ﬁﬁ’ﬁtf‘é}OWfE r at her

t han CO”DUtkﬁﬂmﬁ@%ﬁ§ﬁm%&%ﬂbﬂ@gbﬁP&QG?KMQﬂmgﬁQﬁﬁéﬁmﬁﬁnﬁﬁMlreCE|Ve
i nformati on re% ding the drai ime of segnent file sfl the start of

reception tilf le@é@fﬁ@me afso|lelKs P, quﬁén%%lpé{CF%ﬂO@faytd@é‘éfﬁf‘? BRainme of

segnent f'|%y§&hm&ﬁ2d&hﬂ%m§kﬁ&bx@ﬁl£§&£@%iﬁﬁ<Hhﬂ§n9&uéagaﬁ£bnﬁh&e sf2 from
reporting process However, in other enbodi nents, the nedi a i ndexing

process 10 rijihsrgBsdifeindpringpracese 18wy desampy 102 pite itapslaelriedade  upon

whi ch the st@anicGyiledé dedifc@dHEtof MBY stREmERNSMIE Frodd ROARMi e Ng to one
enbodi nment , systen1de|ay factor may be determ ned according to the fornul a:

DFsys = Dr ( tPJocess[ gy abo deyrming jOp a[“@?ékﬁzfﬁe lm?céﬁlmme[fe@hswgmp%%e ?ls the

syst em del aynd ﬁ%ﬁ[ng%&@@*n%ﬁ&g bideti NipBn, SR IEBNG fard &ie { &leldribddr 1S the
drain tine for a segnent di scussed above); [0047] ti is the start

time for re @éﬁgﬁlﬁl@f]‘ Wétp tl@qﬁ@g]@@@ ilndfqlq gle(t]@nﬁer degay |f§ctor associated with the

segment file.

[0037] As generally discussed above, users (e.g., user 48) may consume a streaming
media product via a computing device (e.g., computing device 38). The streaming
media product may include a piece of streaming media content, such as streaming
video or streaming audio content embedded in a web page, internet protocol
television, video on demand program, or the like. The streaming media product may
be encoded in any suitable format (e.g., MPEG2, MPEG4, H.264, etc., in the case of
streaming video). Various other encoding formats will be understood by those having
skill in the art.

[0038] The streaming media product may be transmitted to computing device 38 as a
series of sequential segment files (e.g., segment files sf1, sf2, sf3, shown in FIG. 1).
Each segment file may be a file including a time-wise portion of the streaming media
content. For example, the segment file sf1 may include the first ten seconds of the
streaming media product (i.e., from t=0s to t=10s). Similarly, the segment file sf2
may include the next ten seconds of the streaming media product (i.e., from t=10s to
t=20s), and the segment file sf3 may include the following ten seconds of the
streaming media product (i.e., from t=20s to t=30s). In one example, the streaming
media product may include a streaming video having a 1.0 Mb/s transport stream (i.e.,

the rate at which the video is displayed at the decoding node, computing device 38).
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[0048] t2 is the conpletion time for reception of the segnent file (e.g.,
sfl); and [0049] t3 is the start tine of reception of the next segnent file
(e.g., sfap.20{1068Rk Assum ng, for the purpose of exanpl @CTiusat1188gpent fil e
sfl begins arriving at a tine of zero second (i.e., t1=0s), and reception
of segment fiek @asfb: i Bucomwpl ete one second later (i.e., hdmdsdignceirt her,

and conti nw’*ff%gtor °fi th tiffesr evi ous exanpl e of segment filglosflensiavicng a 10M
bit nmedi a payload, an fhe rel evant portion of the WO

2011/ 150244%-56&}1%%91111/ H3 53139 of E‘&gnsgﬂp ki€ tadNQideo Qre3hBLachQ hiea}ﬂ;gr & Kni ght

LLP Assignee: | neoguest 10 St. James Avenue |nventor: Todd et al.Boston, MA

02116- 3889 s@Cﬂ@ﬁrﬁH&Wﬁdﬂ%Oﬁr drflidingh g joh glrepmimeayider epcedegfat 1.00MMs/ s, t he .

drain tine fWﬁﬂetéa@in%g g% Hat B1c0r1 SEYTBMavE bl désfchbamx bBRe bfBe (dmee. , 10M bi t
payl oad di vi ded by /s drain rate giving Dr(t)1=10s Accordlngly, t he
syst em del ayiZFab dynossawidemt ediniation ofdemisprentdisclose®| SmiliTiviihil tche maxi mum
of t2 and t%xé;gplam%lz%@aﬁmhg vidag h@%@éml d%s&fbe(i:la@ha\;fng 4 cwm&h bt 3alk Sl €at er than
t2) would yiel sys = (10s-0Cs) DFsys = [ 0051] The system del ay
factor of zélileéefﬁwa@hrﬁméé% S%ameé&@étpr%rl%&rhsr@é@ﬁ Vlé?cr ploviack dyraliosf Omedi a dat a

(i.e., data(Eﬁﬂhﬁdﬁﬁﬁnwh&@h&1&Qﬁw§@Qﬁ%ﬁhn&h&ﬁ%ﬁﬁ@ﬂfQQHﬁQHQ&kQﬂt&ﬁte of the
medi a data. Accordingly, consunption of the streanlﬂg nedi a product at

conput i ng déVi @ aigthereypiag madia pay e angiatly drorshpy Nﬁmﬂﬁé0§ﬁkéanlng
medi a, and Wh&mgggmaﬁy]@gg*tlonal medi a data being buffered by conputing
devi ce 38 éa t hat %uffer utilization of conputing device 38 may remain
general |y stlﬁ 9% Agdispustrg ahever Medinmdexing procsesel Ogpay detspainppel Glene #ide of nedi a
data are renpipncganeficH Virh RALANE Bbkess, Iitawyselre %ﬁlla@esi bowkdead® @&f 1 ncom ng
medi a data and consuned nedia data is genera al anced, a slight shift to
an under f | oWCRBHERIEYH EHMIET BOERE PACEY %iF’SeFEIB‘tg o8 ot BRI he

stream ng NMedidplPf LIuEH-delad GRZ) aBBEREL WG 2 BXlent e [l & 4omasd r&h@Wn, segnent
file sf2 may begin arriving before the nedia data of segnent file sfl has
conpl et el y pif &yEdmgiemqdia @Odmbe@%@@lw R sEtiem #@am%erpam@awla%vaapu%f | has
been Consunﬁgla%?é’ a§sb<§at§tﬁ@@ﬁi' Mg REHSY -of '%@gﬂﬂi\énlt |f11@e(e%0p§fﬁc!;f5t 8d) of Mhean

enbodi nent utilizing the above DFsys equatlon the circunstance depicted in
FIG 4 may gisFenHRg @ty PSPt PasEysioR AP tell Gy CPERYBE dYice3S il a data may

be arriving aBbveCaample). Nds A8 @R IGedldepry fagbenay ploSidt Rafekdle ol @ data is
bei ng consuned). This may give rise to an overflow condition. In an

over f | ow cor@ici BHeRS n6h %@u@ﬁ%bgﬁP@ah?ﬁﬁiHbHFaﬁﬁ@Hﬂﬁﬁ?(ﬁﬁ‘conputlng
devi ce 38 NMRynQEHHSN \Mlédaoaa]bbh@nyn Gb@ ViRt bQAS u&o&lhg B¢ rs@aming Mdghi @, and the
resulting overfl ow nedi a data may be buffered by conputing device 38.

[0053] Rof erFidgl (e Prevaipg e imsicatigfiplohgvg G R r OSeBh 1 Wi ch t he

nmedi a data iigulebnghe COASUIMER RiveR s@heRts@iver @nutcham, bherimdeardat a i s being
recei ved by conputing device 38. Specifically, in the exanple shown in FIG

5 segnent. FFME 12> RIGAEE R WIS Gt PO A eEI ARSI #Br pl ay out
of the nedi anidatd, &l we@MEprfdhmhRe 8d4., indicating the time taken for segment files

to be transfer through the network, including retransmissions necessitated by lost
packets and/or incomplete segment file transfers). Accordingly, the system delay
factor associated with the segment file may be based upon, at least in part, a request /
fulfill time for a subsequent segment file and a transfer time associated with the
segment file of the streaming media product.

[0040] In the case of adaptive streaming protocols (e.g., Apple Inc.'s HLS, Microsoft
Silverlight™, and Real Time Messaging Protocol by Adobe Systems, Inc., for
example) the system delay factor associated with a segment file (e.g., sf1) may be
updated at beginning of reception of the subsequent segment file (e.g., sf2 in the

above example). In such an embodiment, when a segment file (e.g., sf1) is received
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WD 2011/ 150244PCT/ US2011/ 038195 H&K Docket No.: 079487.00057Hol | and &
Kni ght LLP Assi gnee: | neoguest 10 St. James Avenue | nventor: Todd et

al . Bost orwwONM1020246- 3889 (e.g., t3 lies after the expir&Cirars2af/oBx%10%) 1) .
The situation depicted in FIG5 nmay result in a negative system del ay
factor, or uwadettinew cesditds on, in which nedia data nmay bencomngumred at a
hi gher rate fHgh nediggotiata is arriving at the consunpt] 98 e85Vl . e.
conmput i ng devi ce 38). The under fl ow condition may result 1 n inpalred

consunpt i on f drtairﬁean% (1%a@ﬂqualg'%gb aorgﬁt@qp%lcﬁtthecwg i NSnERYdICE tl%B (e g.,
resulting in video freezing, |apses in audio playback, and the |ik

[ 0054] Whi | eleeadingptods. ynlétpﬁél@@i Phﬁﬁtf@ﬂ@‘l‘d titre anchycmer (dy atissh o) mgy 'Teact or

condi tions Qfypatanced, overflow and underflow, have been shown, it will
be appreciated that other situations simlarly give rise to the vari ous
syst em del ay044dt Fosrexempien anfl sraringgso t@ﬁééﬂ ecemenindly atlingy bsgigpeinintgel ay fact or

condi tion (& fhede@ind G (flleOMY &&B%ﬁg‘ R0ike BB Ak 3 RILMoA of &lefrefONP! €ti ng
of reception of a segnent %u reception of the segnent file may not

be conpl et e filf ffﬂunﬁlﬁbﬁéOIBPlaﬁeﬁt E“iﬂ‘?réz rt@ﬁe“ﬁ@ﬁﬁ“éﬂ%ﬁﬂ &3y barcat fraid Ul hin t he

segment fil Q)}Dr@?l wEas diREssBREdoVE WA be ATRRALNBNES siRa R ARENMRASEeNt ed only
toillustrate the various systemdelay factor conditions, and should not be

construed asnéd tejdsin & ointheremeeyaely prdics fuingtho e {Hae inelyeginve rise to

such syst emglelA¥nf @mtaed GOOQHhONS sf1l QRRRdr hdnRdPbtibPbr the sel@hfm ni ng 100
the systemdel ay factor, media indexing process 10 may al so det erm ne 102 a

file transf aredieraduct. sertanedawillip sagment et S thy bsgigrasihting 1y @npplinghe

stream ng nediige W RdUet3. Generally the file transfer delay factor
associated with a segnent file may be indicative of the tine del ays

associ at ed WP¢4! Fﬂ@ma@sma'ih Ufler 2¥§- @%aﬁtsfe if A DB IR RO WgRYt he net wor k

(e.g., betwggycSHra®Nice SIBUHLET th&%ox@ﬁﬂptﬁﬁma)ué {eg, HaNd G8exRid)proddss @ scussed
above the system del ay factor may include al]l I%/t??temvvl e factors which

may i npact toPAY TESifeePna i ficEeruive By -aSeyst wIRPIT {4 satBr than comRYRB s node

(e.g., conpuki, %dQQHdG&ﬁl_g%&)CBSSI DGhHdeagve RSB rddaklide@fe tQin Ghd &Nt, server,
and network del a Ia i ndexing process 10 may determne the file

transfer de|sa%mq‘n§@ieo%ﬂ i Sl Oﬁﬁveﬁwwm&c%foﬁﬁﬁ@eméﬂe pldt therrmelsdemaet eri sti cs

i npacting th@:e@@dnl«tﬁﬁe $irsansdn FileQf 1, tahe@ ths @M tectpdod dhicMséhensgewer to the
conmputing device (e.g., network perfornmance issues, T%acket retransm ssions

necessit at e(froﬁychP‘élﬁ% IS of?- | Hgg’%‘éﬂr igtQthey empodigspis.THhe nqdfaeindexinest er del ay

factor assogi@t&dowhidyhedidteors egMNdxeditddEnyn@hphenDasRE 38APta wilchligast in
part, a transfer tine for the segnent file of the stream ng nedi a product

bet ween ser VEraRiBHBEtiRProdEt BARPCERIMGIng devi ce 38. Additionally /

al ter nat i veligoazpatidr@ngd @nst emvdaihni:, Hitehellst REwH neG B@tdw@&nn@er ver
computer 12 and . WO 2011/ 150244PCT/ U52011/ 038195 H&K Docket No.
079487. 0005 ASTYiBhY e RipWht LLP

DFsys = Dr(t) - [max(t2,t3) - t1]
[0044] Wherein:
[0045] DFsys is the system delay factor associated with a segment file;
[0046] Dr(t) is the drain time for a segment file (as discussed above);
[0047] t1 is the start time for reception of the segment file (e.g., sf1);
[0048] t2 is the completion time for reception of the segment file (e.g., sf1); and
[0049] (3 is the start time of reception of the next segment file (e.g., sf2).
[0050] Assuming, for the purpose of example, that segment file sf1 begins arriving at
a time of zero second (i.e., t1=0s), and reception of segment file sf1 is complete one
second later (i.e., t2=1s). Further, and continuing with the previous example of

segment file sf1 having a 10M bit media payload, and the relevant portion of the
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Assi gnee: | neoguest 10 St. James Avenue | nventor: Todd et al.Boston, MA
02116-3889 an internedi ate node (e.g., node 46), and/or between the

i nt er nedivsiDeondde24ge. g., node 46) and conputing devi ce PRT/UA013/088195f 11 e
transfer delays through various segnents of the network (e.g., network 14)
may al so be ;@ihlﬁbEla(BlBeriiﬂZlﬁdoow[ 0057] According to an enbodi mendsknherfil e
transfer delgntact orlpelyy be determ ned 102 based upon f} ﬁ nshi p:
DFft = Dr(t)aSég [t2 - tmng t0058] Wherei n: [0059] DFft |thttOtha?31 egs'?ransfer

del ay fact Orstrea[nQQ%Q]adl%&Hact h%lﬂgt]ﬁdrglﬁl%tg oft 1. Wb%f ik R B ﬁ)r dRtRqpf the
segnent file; ti Is the start tinme of reception of a segnment file

(e.g., sfl); dafar?é Sf[gwelzf}letfiﬁ ay 'ft‘i‘h]é)S é@nﬂthl?lbe{OPﬁlréthS‘Fd Peépdipfragf t he

segnent fil gyf &iflng 15i{t) 1):10%00,%&0&9@} tHé“sS)Qeﬂ{V' dehyt REoARQYEaSE atigd exanpl e,
and referrlngtoF‘% rou , as shown in éach case the tine

di fference tﬁéam@éﬁleéﬂn@l @blplbwe@?axmw&?ft%wtéfls Brasdegremmms ¢fd1sf | and the

begl nni ng of3 ih YRRA RBrQfer S RENEMidt i 1 € sfl is less than the drain time
(i.e., Dr(t)l)of the nmedia data of Segnent file sfl. As such, in each

enbodi ment depicted in FIGS. 3 through 5, the file transfer delay factor
may be positive, prgdic@tings-bdhat the file transfer of segment file sfl is
| ess than the drain tinme of the nmedia data included within segnent file
sfl. As such, fiPEY¥rFdlsfer del ays shoul d not inpede consunption of the
streamn ng nedla product. [0064] Referring also so FIG 6, the situation is
shown in which the file transfer time (i.e., t241) of segnment file sfl is

general |y ed®®l Lo tyremgieliy fagiqrpd zqrp mgy indiyate ynjeraqtly bageeifrivel 126 sfl . As

such, the fidrencifaanaf €t el ndiRatamhid®Y sbgedefef ald dbnéfipaen tdbicati ng a
general bal ance between the reception of nedia data and the consunption

data. In a gendrdi $ilthalkeemeo R tmBin thes preamneamstia Preffagt f act or may

not i npede Cc@ﬁ?&kmgtdeﬂee of mh16cchit R Elgf TR RnPMAAUGEeam IQWRMAS and@@S W th a
zero system de factor, an increase in the file transfer delay factor may

result in aﬁVlﬂilﬁEFearnV pédiieshaedin daa beipg éwf%wyp@wﬁwgaqwe dP §7-apthak he
consunpt i on Wffert digizsiioh @ MEh AR dévacePI0HMClemain generally static as long as the

arrival rate and consumption rate of media data are remain generally balanced).
However, as the flow rate of incoming media data and consumed media data is
generally balanced, a slight shift to an underflow condition could potentially disrupt
consumption of the streaming media product.

[0052] Referring next to FIG. 4, as shown, segment file sf2 may begin arriving before
the media data of segment file sf1 has completely played out (i.e., before the entire
media payload of sfl has been consumed by the decoding node). As will be
appreciated, in an embodiment utilizing the above DFsys equation, the circumstance
depicted in FIG. 4 may give rise to a positive system delay factor (i.e., media data may
be arriving at computing device 38 at a faster rate than the media data is being
consumed). This may give rise to an overflow condition. In an overflow condition
consumption of the streaming media product at computing device 38 may occur
without any disruptions in the streaming media, and the resulting overflow media data
may be buffered by computing device 38.

[0053] Referring next to FIG.. 5, there is shown a situation in which the media data is
being consumed at a greater rate than the media data is being received by computing
device 38. Specifically, in the example shown in FIG. 5, segment file sf2 does not

begin arriving until some time after play out of the media data of segment file sfl
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[0065] Referring next to FIGS. 7 and 8, in each enbodinent the file

transfer tine (i.e., t241) for segnent file sfl is greater than the drain

time (i.ewp2Dr(t5h)2y of the nedia data included within segwamseofiobsaIsf|. As

such, it may take | onger to conplete WO 2011/ 150244PCT/ US2011/ 038195 H&K

Docket No.: HW@4&To 000&# okl and & Kni ght LLP Assi gnee: | neegimstdQr St . Janes

Avenue | nverfesgiesTodd 'gpa . Bost on, MA 02116- 3889 receptgogﬁt-ﬁgﬂgjégggrent file
t T

sfl than the consunpt on ‘of the media included within segnen e sfl. The

si tuation dgpiciaafs hitr [HeGRpiralioRPODA) ITBYhd B GRAIRpidRd HNEer§ hawe.aandi tion, in
whi ch nedi a data may be consuned at a faster rate than nedia data is
arriving at it hacsebrisurprideay Hede o edgtilovcopdiinn Hgvdvineda 86) 12y 'B066]
Simlar to theui¥eheMmidflade ARNLRIa dabf QLRI RESRSSRIIY Ak (et er m ni ng
102 the file transfer del a}é factor may be received by nmedia indexing
process 10, cemgutingfdeyies 3)r dporrderilywposdisesmayeetlt indgpyred sowssmpitn ng devi ce
(e.g., repordiig sRLRGRSSed? pRNBGUL QnBlifClRuL | 330 (de VieGfiimdBin, Vi@RON i Ng
process 28 executed on node 46, etc.%. _Reception of information relating to
the file trdifsfies lagedsayaudipgtlaybasks g iiker medi at e node may al l ow | ocal i zed

net wor K pr olp@ap widkxdi¥ary RREAEmERNSUIR L ARs HfsidhDNEe1st fa@BMiAGiibRdi & product
to be determned. In the case of adaptive stream ng protocols, the file

transfer delcApalpacet.orvertiay: pisl wndaslondhaye bepeshopplt 6l n aBresidedhel on of each

segment fil euef sifhrasions fnhay sihithrly $v)rise [ TdrioEaGRCAf deldyFaiiTbRIMAG! ay factor
and the file transfer delay factor nmay generally provide an indicator of

how I ong a d&f &@wkeanrsHsungcnelehufitidreandion €< gpdaliovbrandiigtle to
prevent di sSphRYaridE&H YRS cdohpl&ing of Re&OH BE 4 QdmehTilC QNS YERbEADL@fe t he
stream ng nedi a product). For example, as di scussed above underfl| ow
condi ti ons MEYIGIHHECE 1 PE GRBRIFH MBI B dEfeint pldlnThY? rrdca prgduct
however typiGaaid dhe dtgnhc@file). AP @B paficlintoti@amsnevdhdh drRéRduct nay be
buffered on the consunption node ( stored on storagl?e?(lj evi ce 30

S

e.g., n
associ at ed WPhcBpG HY Gegiceysss) gﬁﬂ ety gopditenin ity Shogls it on of t he

stream ng NMedh@ull RAdHUGhiatifs of dehposditl@Rtla@Mts munday blvewse waned §iender f 1 ows
| ess than the buffered data, may not inpede consunption of the stream ng

nmedi a produdlay [5iEeaYiiopYi | ding a buffer results in a delay before a user

(e.g., user [d@5] MYIREG B eQASTHNI0b IR Sisi@antiag HRH deRfaOfu&ing
Accordingly, it may only bhe desirable to buil d- ugl t he m ni rum buffer that
is likely t Prshssby em%ﬁléﬁﬁif‘fl?‘%‘ﬁ’ b & fks t&’i‘ﬁ%‘l‘ dtlay PtPéésr?P%ﬁeWHP éhepr oduct

wi t hout and s@dnsdntiRlel AW JuBarBiQY SR prRDet. PRAGHIN MatilcObandOOdelh02ci@f t he
system delay tactor and the file transfer delay factor magidenabl e the

m ni mum buf fagfociaied @ith g sgpamegihile PRy H%H‘,di"%t.ivﬁ.o,f thB&E’@(S‘e]ﬁbgcﬁﬁs,oc"é Wéhdhe jn part,
det erm ned LOfal th@dertnd@rsti O fikahBngats n@koRVEE.f bdwees aidirtcbApsieassoci at ed
with segnent files of the stream ng nedia product. Additionally, the system

del ay fact orl?aihd ©CREUENE EVicE JR5f & dePseyd phveothe syiighdelah el Bnsi der ed

toget her, naycl@leS0 spi@yvie fRNEREU RaPimpahi@hdratcwbikich ab&Raya hdiags nust be
i nducted frombuffering, which is required to accommpdate streamjitter and

prevent | os<! ARAPTUEPHET PRS- £OMPNBTRAUT Y 55D ARPEILISI0 Y / 531 I8

client, server, and network delays. Media indexing process 10 may determine the file
transfer delay factor, which may only account for network characteristics impacting
the actual transfer of the segment file from the server to the computing device (e.g.,
network performance issues, packet retransmissions necessitated by transmission
losses, etc.).

[0056] The file transfer delay factor associated with the segment file may be based
upon, at least in part, a transfer time for the segment file of the streaming media
product between server computer 12 and computing device 38. Additionally /

alternatively, a file transfer delay may be determined between server computer 12 and
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H&K Docket No.: 079487.00057Hol | and & Kni ght LLP Assi gnee: | neoguest 10 St.
Janes Avenue | nventor: Todd et al.Boston, MA 02116-3889 requirenent of the
present owechugiin=4 generally for typical streamrates ®CThsteessiabhout
0.04Mo/s and 2 Md/s, the systemdelay factor and the file transfer del ay
factor may bex detesm aeeodd0, 102 with a resolution of tenhdswigiia second.

[0068] Medi gs9felexi ngrepcess 10 may determine 104 a negggéthﬁggmﬁg%gy
conposite for the segnent file of the stream ng nedi a prof:]’uct. The nedi a

delivery conposihRdidR%AERafER %qu/o@etwe%@% ihOnRak L modid@. .S ¥sdem del ay
factor associated with the segnent file and the file transfer delay factor
associ at ed Wil fdiaeapsiEgmstice 13- s suskde Bimtyr ddasirowhpgdrirengnentshe nedi a
delivery C0W%'n@@vom.ggﬁet@o&qwglﬁ*}l%I%fchﬁlra&el%)é&t em del ay factor and the
file transfer delay factor. As such, the nedia delivery conposite may, for
exanpl e, pr d09dkAgirrdipgliocacabogmenthe disrienslpiolslagfacormegibg dsiemaesd, provi de a
relative indipgglel uh ineedgshsipf fer depths at the consuner node due to file
delivery time jitter as well as an indication of excessive file delivery
times resulting in nmedia underflow, etc. As such, the nedia delivery
conposite may al hbew-sapl gpsajo be identified with a stream ng nedia server
and/or client, as well as with the network over which the stream ng nedi a
product is being consuned. The nedia delivery conposite may, therefore, be
utilized to pdsgnwakiepcati on of resources for inproving the delivery of
streamng nedia (e.g., network inprovenents, server inprovenents, etc.).
[0069] As naPRSObREN IS thyfilshansdsrdeldy fsE, t he nedia delivery composite may

i nclude a cqogses DEE® iPhhe AR EYSIR ARl RetQbgmdrilhe file transfer delay
factor. For exanple, nedia indexing grocess may determ ne 104 a nedi a

delivery cortP¥d tles thawr ey of Fesigeoboramendlesgnsiahdntragni t ude of each of
the system gedeay ofidtk @mAbchnth@ Jridcproh 3NGE &dgnfded @y (fAckr . For exanpl e,
the nedia delivery conposite of OGs, +9s may indicate a zero system del ay
factor and dO¥PLSORinHBESdbMrLPYTHated argplerandatieying cilGp. 3 PhrPughe particul ar
enbodi ment, BRI innEeXicRY R BGE ARTelDcMBAWHS! @nfPleitn bPfecpio®d) did Me, or

i nst ant aneous nedi.a delivery conposite. The instantaneous nedia delivery

conposi t e negemsmblileallgng e Bseighing ol werpfippidhs wemett e dlislenthaalyt e of the
stream ng MegdiR hlcopve., MRQINr Medicaiai AdeXi RgmPKORIeSSEl. 1As nadh, ah sachdet er mi ne
106 (either alone or in conjunction with a reporti nggprocess, such as

h
reporting provedusy dpicteddy TiGuedityoyshsy hafil EasiSe fepw foier mpythte segnent

file of the pstifiRaMdRGIIERHAADIIO dusier of @meRdiIAsTH GSBssIRdnahd@YinkEnet he rate at
which nedia data is not successfully transm tted between the server (e.g.,

server conpuY &he mogia dag iphuded gidimprgmept Wedh!- ( &s guch dnpinsicndelasvi ce 28) .
Medi a | 0ss rsahid AR YmRQe baSEmpIBARK thdBleahfnOnediAfteudRy even be zero) for ARQ
WO 2011/ 150244PCT/ US2011/ 038195 H&K Daocket No.: 079487.00057Hol | and &

Kk No
Kni ght LLP Ag%“bﬁ%fémlnﬁé‘lﬁ@ﬁ%?ﬁ@’ ge situpbprpis shopamieviighRntils ragdy dimst
al . Boston, M 02%1)60f338 et Akt B béneRBPRal i€ DeaBLi) tiRfeQt.OCDE®1) such as TCP,
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factor, an increase in the file transfer delay factor may result in an underflow
condition, which may potentially disrupt the consumption of the streaming media
product.
[0065] Referring next to FIGS. 7 and 8, in each embodiment the file transfer time
(i.e., 12-t1) for segment file sf1 is greater than the drain time (i.e., Dr(t)1) of the media

data included within segment file sfl. As such, it may take longer to complete
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[0071] Media indexing process 10 may associ ate 108 the nedia delivery
conposite with a state netric. For exanple, consistent wwth the general
positive,wWoept/15003d negati ve possi bl e conditions for ea®iTafS201h@38YSt em
delay factor and the file transfer delay factor, five general nedia

delivery st akeosainei ctrayshe possi bl e, nanely: State DFsysddDhfuResult 1 -

. Agsignee: Ineoquest 10 St. James Avenue
Under f l ow In%éntor: + Todd et al. Boston, MA 02116-3889

reception of segment file sfl than the consumption of the media included within
segment file sf1. The situation depicted in FIGS. 7 and 8 may indicate an underflow
condition, in which media data may be consumed at a faster rate than media data is
arriving at the consumption node (e.g., computing device 38).

[0066] Similar to the system delay factor, information necessary for determining 102
the file transfer delay factor may be received by media indexing process 10, e.g., from
a reporting process executing on a computing device (e.g., reporting process 22
executed on computing device 38, reporting process 28 executed on node 46, etc.).
Reception of information relating to the file transfer delay factor from intermediate
node may allow localized network problems that may impede consumption of the
streaming media product to be determined. In the case of adaptive streaming
protocols, the file transfer delay factor may be updated at the completion of reception
of each segment file (e.g., sf1, sf2, sf3).

[0067] Each of the system delay factor and the file transfer delay factor may generally
provide an indicator of how long a data stream should be buffered at its nominal bit
rate to prevent display underruns (i.e., interruptions in consumption of the streaming
media product). For example, as discussed above underflow conditions may impede
the consumption of the streaming media product, however typically at least a portion
of the streaming media product may be buffered on the consumption node (e.g., stored
on storage device 30 associated with computing device 38) prior to beginning
consumption of the streaming media product. As such, transient underflows, and/or
underflows less than the buffered data, may not impede consumption of the streaming
media product. However, building a buffer results in a delay before a user (e.g., user
48) may begin consuming the streaming media product. Accordingly, it may only be
desirable to build-up the minimum buffer that is likely to enable consumption of the
complete streaming media product without and disruptions in consumption.
Determination 100, 102 of the system delay factor and the file transfer delay factor
may enable the minimum buffer size to be determined, e.g., based upon, at least in
part, determined 100, 102 underflow, balanced, or overflow conditions associated
with segment files of the streaming media product. Additionally, the system delay
factor and the file transfer delay factor, alone and/or considered together, may also
provide a measure of the network latency that must be inducted from buffering, which

is required to accommodate stream jitter and prevent loss. While it is not a
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requirement of the present disclosure, generally for typical stream rates of between
about 0.04Mb/s and 2 Mb/s, the system delay factor and the file transfer delay factor
may be determined 100, 102 with a resolution of tenths of a second.

[0068] Media indexing process 10 may determine 104 a media delivery composite for
the segment file of the streaming media product. The media delivery composite may
be based upon, at least in part, the system delay factor associated with the segment
file and the file transfer delay factor associated with the segment file. According to
one embodiment, the media delivery composite may be a composite of the system
delay factor and the file transfer delay factor. As such, the media delivery composite
may, for example, provide an indicator of the condition of a media stream, provide a
relative indicator of needed buffer depths at the consumer node due to file delivery
time jitter as well as an indication of excessive file delivery times resulting in media
underflow, etc. As such, the media delivery composite may allow problems to be
identified with a streaming media server and/or client, as well as with the network
over which the streaming media product is being consumed. The media delivery
composite may, therefore, be utilized to plan allocation of resources for improving the
delivery of streaming media (e.g., network improvements, server improvements, etc.).
[0069] As mentioned, in one embodiment, the media delivery composite may include
a composite of the system delay factor and the file transfer delay factor. For example,
media indexing process may determine 104 a media delivery composite that may
include both the sign and magnitude of each of the system delay factor and the file
transfer delay factor. For example, the media delivery composite of Os, +9s may
indicate a zero system delay factor and a plus nine second file transfer delay factor.
In one particular embodiment, media indexing process 10 may determine 104 a real
time, or instantaneous media delivery composite. The instantaneous media delivery
composite may, for example provide an indicator of a current state of the streaming
media flow.

[0070] Media indexing process 10 may also determine 106 (either alone or in
conjunction with a reporting process, such as reporting processes 22, 28) a media loss
rate associated with the segment file of the streaming media product. The media loss
rate may be the rate at which media data is not successfully transmitted between the
server (e.g., server computer 12) and the consumption node (e.g., computing device

28). Media loss rate may be less important (e.g., and may even be zero) for ARQ
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Bal ance [0072] As shown above, state 1 may generally indicates a condition
in which the systemdelay factor is in an underflow condition and the file
transfer weol2an/fSextor is also in an underfl ow conditi onPC&/U$201110881k5 t he
system del ay factor and the file transfer delay factor are a negative

val ue), whi clk sy nbe @ssgomei tion as shown in FIGS. 7 andudind sShigd er 2

i ndi cates tﬁ&@mfhe sygen delay factor is in an underfl gl QF@?ﬁﬁ&@n (e.qg.

the system eTay factor is a negative value), but that t e transfer

del ay factoral®mfit %p@é{ efulWy (f)%?&yow C&ﬁcl( &s91ep! Be fhilie fali@nsher del ay
factor is a positive value), whi may be a condltlon as shown in FIG 5.
State 3 gené*ﬁlalowdg%%éﬂc@@edt Fay bsdftsllﬁan@lﬁéteéwtlbrﬁp%r@mwffaacma@ket%m the file
transfer dela@l}{nofw?&%&f i&lid tha@n®Yetdsow AP OMe( frela 10001 fhe system
delay factor and the file transfer delay factor have a positive value), as
general |y sHewmipie gP4he medigrdghiverycqnypogiicy digeprapipie. pailavelsdighmagd® with bot h
the system dgkaye hagliefanRNbe i@a kiRt dApliRr asdaﬂe?a)(w@lg%ggrm&% g in a
general |y bal anced State, as generally shown in inally, state 5
general |y i riefF &y dgpede dinennsypion anepi qualityed (g Yreamingancdip mredico®s is in a
general ly bal,gnged condition, and the file transfer delay WO

2011/ 150244PCT/ US2011/ 038195 H&K Docket No.: 079487.00057Hol | and & Kni ght
LLP Assi gnedM7ibitadrdrpingprocgsndsmam stisetq Weth? BrdiFggiivest coapeBist on, MA
02116- 3889 fiagt PkialeSmétAc. aFoP ¥RI{HOWo kRS ti@Nhé erdral pblifvd izb:8, hfgansf er

del ay factor has a positive value), as generally shown in FIG 3. It should
be appr eci atiserting peviblerqaditions Aar gick af e Swtent Adassfpelreinddbs G Wawtior and/ or
the file trarefeldal@yedas iolia MBWeRa st Andydipealtt, dai@per al 1y bal anced
fl ow between the delivery and consunption of nedia data. As such, while the
bal anced condition may be indicated by the value zero, the generally

bal anced condition indicateddbepely mgad el require a value of zero
derived fromeither of the tor equation or the file
transfer delay factor equatilon. Rather, a §¥Whdo#l |y bal anced condition may
be indicated by a +/- margin (e.g., a,w ndamiound a zero val ue. For
exanple, the margin indicating a generally bal anced state nay be +/- 40% of
the drain time (e.g., (Dr(t)), dr leds. Th& Tl gin indicating a generally
bal anced state may vary dependi ng upop i nd.gment ati ons, for exanple, in
sone enbodi nents the generally bal anced state may be indicated by a margin
of +/- 20%of the drain tinme. OHer val uedad¥ sinilarly be utilized
dependi ng upon design criteria and user need. [0073] Referring to FIG 9,
medi a i ndexin rocess 10 may associate 108 the nedia delivery conposite
with a statd® ‘?@fr\ﬁ choveakov-pdale dgBtresenpplly drdispinaeondtion §r apK h di spl ay.

For exanpl e,sydsn 30@Mhctot R€nfah \iBaSHA BoriBionRGd @déllﬂlé &%sﬂa”r Ak eRlok ¥s t 0
facilitate easy reference and determ nation of a relative state of

streaning medPa" # Bier e Ut UHE Saibpth thasipinlala fastos andey filedragedercr i bed

above, the skRYaclbr aleh NBGH vARYH hwitibiemay 5d £BndRbRYs hawh ar ria8dy nfie file
transfer delay factor are in an underflow condition may be indicated on the

far left of % Metgs Bisres by yaemalsiay factigs ip U OB o thon . St at e

2, in which gthan SM? ﬁeeoﬁiﬁlaaﬁégafua@mﬁe)l il i 2 Silcwanue @ £y ramoGondint | on but
the file transfer del factor_has a positive value, may be indicated to

the left of BEHPBCOBHIGHS ggthedils Eansfeﬁa‘fléYaﬁaFtﬁ@wa ey acotieR PRiCh TR £ | ow

condi tion, huta R6&EH &NREwh il BIA. 5ansfien gkl indadsehad bothhdWyisef both the
systen1de|ay factor and the fi|le transfer delay factor are in an overfl ow

condi tion i Slelapdctonppgthe 6‘161 Froster dipy Iggtocn fneqn ‘HFrfPWeCOQ?IH%‘hf%g boldi cating a
good st at us,d tehlha:uay ﬂaaoxsﬁlﬂ&h@ﬁreqwﬁs&lamgsmc@%m@%l pb@msewe@ fsesour ces
may be expende over-delivering nedia whi ch resources coul d,
in sone si tlﬁé’ﬂ‘ir%ﬂ%( BV RddOt b YRF FilTReFEREY b%i‘qcéch%tg‘? “é?i‘d’ofhrfa‘? SYektessi ve
client r eSOlﬂ‘éﬁ?&'acﬁﬁ)én(bﬁleﬁﬂ@ﬁﬁlg&? dby Qa‘é@)ﬁ bau% fred bdi@rapdhlancdat@ic( & 9. X whi ch
may, in sone clrcunstance nau taxt e client resour {ate in
vvh?/ch bot h t&HeFdYSPR¥E E:Pelf‘iy%f ALY sty ernsraly inliqapey a<p tl‘a]elf“é‘j‘lcfhact or are
in a gener althgsyhahavae the@PRGh b k@Rrall§ bilAgtC atnatiogene iRy windfet M@aycent er of
t he graphic, indicating that while the stream ng WO
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I nvent or: Todd et al.Boston, MA 02116-3889 nedi a may be consuned w t hout
error, a shift of the systemdelay factor and/or the file transfer del ay
factor towerouwidersftl ow condition may result in an inpai PEEAIS2@1/0801A5uUNpt i on
of the streami ng nedia product. State 5, in which the systemdelay factor

i s gener al | ysatocab ancesatne the file transfer del ay fact efiand snigiean

overfl ow corfgfi%tron (eregest the file transfer delay fact oBro;t Eﬁm%s‘ggggl tive

value) is i ndi cated on the ri ght of the graphic, indicating that the

stream ng gl 1951951#6&&1’1@0/ c&ﬁltﬁﬁ@?”ﬁ{é il TtrQ&!t’etr d%fa§ Qhctor ¥ a B@kiveser ver and
client resources may b propriately utilized 1%1 the server may not be
over - del i veritiyg): ﬁ%&fm%raléva%hawn ah‘ﬂGt hrelt ghquishire aﬁﬁfyﬂﬁéﬁ g5ein 8\?@% zagutdEr i ng nedi a
data). [0074 wetsy ssémél%/ faao@aqlraroe%eﬂ@eﬂan@ﬂaeaelmtbsIﬁ&y Beais&t @ RABAL S, such as
over-delivering nmedia data and over-buffering nedi a 'data are not i nt ended
to limt the sspprivchldngul v bHecqrbs diiveriagg covunpliongitmedigrdgiay 4% i ndicate
a use-case Q¥aMMhfe E@hIaR¥A TP dRion! FhySR MR AR TR Ald RRS thel dendFRY, e
desirable to deliver the entirety fyt he stream ng nedia product to a
client in a halen%fluceellvonslﬁeﬁteqo@ﬁe%n%?ﬁ o} FrEuiEyE Halihat zrhdersed 88 ng nedi a
product nay chgerl @rdehyo@ndlion cfeléky'ﬂ(ct&uéo{;ﬁtﬁ&ldord&lélfﬂcg oaRASWIRY I fRfer | N such an
i nstance, a preferred circunstance nma e state 3, in which both the system
del ay fact orcdgignt Rathes Peewaale'?@bapceééoafytl%eﬁb pe Bdicated by whvBrRinow
condi tion. Vagi @ushdddslhbifiNlerd vailet @6N&kinyR, ﬂh%la%%fﬁh@&dn%&%eﬁérﬁ%m SO
considered within the scope of this disclosure 0075] Media indexing
process 10 raipnudreiniieb eI o4d” pedicardelimg &g Cotosies f bhe @agivural ity of
segnent fil esi@sigos icadefly Walafcell RRieShiyeRr fPeh®el @hoR i AFGEn@ibAE telet er m ned
110 nedi a del i very conposite for the plurality of segnent fil es associ at ed
with the stred#Rfhign redr amprdbset thﬁaeﬁn%%lwa&éceé A may defindisated B¥dnposite for
the stream ngar-gRAira,/PROGUST HRVELiInaiRE! | ferOfallck MRay Eigfila®Xd0Rli@izedt he medi a
delivery conposite for the plurality of segment files may provide
i nf or mat i on SREHNALPA JeBRT PRI HBENYT 8810 very conposite over time, a mini mum
medi a del i vqpor3¢ RBRARL tEFRY O nkdilBrdeARg BNEERT6 niBdAiBcife1DY Bleym&QMPosi t e
during the tinme period of exam nation, and/or nay allow an instantaneous
medi a del i vé’PSWeéBb?ﬁS%%)FlfeeW‘Flb? stgledprt (b %V@drbytr?fﬁ%ncfertaﬁér%%%le real i zed.
The nedi a delidpk®! YorCRRRHIS, d hdwal the Mi@e Rhidhak bk Ypplitd SRPIEMY (S fati@feRY Show,
for exanple, the worst case arrival tine deviation, or jitter relative to

the noninal EWaffsrenc gpd detpraingtion; oftd &vialiveSalap] atSusHniag dhedid fev- nay

i ndi cate segmfitedivi® he ANSHRE nkeirl¥E iR M@l AtisQRSI, (i wBich bpthlleer) or time
gaps between segnent files, In _addition tqg al | owi ng system and net wor k

troubl e shod¥iiy delW)fafﬁ’If?ﬁ%fﬂ%ﬁﬁf%§2@liW%m Agpedesgew cpndiin:

079487. 0005 7H9! beandiced<oh Ghtt fa: Lt A5 Hegi@thid, MRRGUES b 1Omplere JRIBEBWAVENUE

| nvent or: Todd et al . Boston, MA 02116-3889 to inprove the quality of
stream ng e aPitigne S8 &dn B‘;}“CB thrsseptem gelap fetgr Hé}"?t@%‘i“y‘l“éﬁrﬁlﬁ‘d§f’?qé“‘inndl cating,

or approachivighe &l WERF fd1Wa6ONEHstal BitiTRYalhd) eHa Bt EndidaRl (& lhe@dit osi de nmedi a
buffers should be prefilled in order to provide stream ng nedi a that does

not experi erfE¥ Heu&aPHG ARATAYPS 8r3YSTotry %1] under Py OREESE AL 4FREEYs 10 may

further aggrfe@aixefeia,éiaya A &1B h inth)eh ObthRGiyste f@lelay @icor aRNPOSictiREsEOr a
plurality of se ment files associ ated wi th on tream ng nedi a

or nore
products. FOFIa8 L3138 gl e &diig g Hlélecé‘@gi %@ghaaéff‘él&atoé 12 nedi a
dﬁl ivery congg@sict ﬁlalcatﬁ@oxgcah?ehtm téllnltﬂul fini sg}ne c[f&dhs?anﬁés%’ &&Hﬁw]gzaaﬁf?r% i ncl udi ng
t he same streanmin roduct deljvered to a plurali o] i fferent
users, and/ 6?S°F1i‘i?:s| BaY Rg carafet BhOvSiehymna JRotiyian Eﬁ%dﬁf%g eti*Vered to one
or nore ygercsl)ldbllﬁmemaggﬁ%gatbedlséldl% géﬁ@hd e?otﬁiﬂch&&ﬁé’))/anﬂ@lﬁﬂﬁ@ﬁ(%e&s@& (I,‘Ilﬁyt elnabl e
system wi de problens to be ascertain or a or. for multiple

st reani ng rrégﬁoki“’bsr%i‘)’ %Fe‘?’%’endﬁiﬁy 8XEH %“ngtlﬂf‘éhaa%éar %&at“@ﬂ"hﬂ?‘/ Met™® del i very
conmposi tes r&g;yulbseaneésnmaﬁleda;ag@dﬁsﬁt Ieé’(b&g:asjotg‘&f&é 48 €} @.lhll:lOWE)th el wisahal i
stream ng ne rovi rovi ders. of ide i a tream ng medi a
product s) tdldﬁéfg OEéP?ﬂ%ﬁ?%%‘Faélﬁfﬁr E‘@ygfacmro%f%}“s%eél&ﬁaﬁ%bﬁlﬂﬁe %@m “managed

di stri buti onndyasdded¥heral8t @. the Wnkdiion (iR @hphey) ifiediiee dhskhiicomé kosansyst em (e. g.
medi a di stribution server) based upon, at least in part, a relatively poor
nmedi a delivery conposite, as conpared to the nedia delivery conposites of
ot her nmedia providers. Simlarly, network-w de deficiencies nay be
ascertained, e.g., based upon, at lea$? in part, relatively poor nedia
delivery conmposites of nultiple nedia providers for stream ng nedi a

provi ded across a comon network, or geographic network regions. Various
additional / alternative applications of aggregated nedia delivery
conposites wll be readily appreciated by those having skill in the art.
[0077] V\hl I e rredl a |ndeX| ng process 10 V\:hl ch may gener al I y det erm ne a
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al . Bost orwwONM1020246- 3889 t he nedi a i ndexi ng process resiPdTAF2@n/03819% deo
consunption device or network node may report the nedia delivery conposite
(and/or the Faryﬁatkamdeimyofﬁoa;ctor, file transfer del ay facmm(j&re.brﬂ)mto an

aggregation ASQ@FH catlﬁfgu *e.g., which may reside on servos’ton THAcEE 12. Many
addi ti onal ternative enbodi ments may be equally utilize 0078] A

nunber of i %dﬁ%ﬁ@éédﬁﬂﬁn&&%&o@@&% degat b1bﬁ31€| syswgélw‘ﬁkt&séyd/drtthew Il be
under st ood that various nodifications may be nade. Accordingly, other

i npl enent at ifBhgangtes doky Facipr than gedsptovosondisien myly | resitigy 2 |napwen\/@
2011/ 150244RG]4 HpachLd/ @3%&%1k%&ﬁem%hctm5tate &7 98 AR fsRM & Kni ght

LLP Assignee: | neoquest10 St ames Avenue Inventor: Todd ‘et al.Boston, MA
02116- 3889 factor is generally at balance and the file transfer delay factor is in an overflow

condition (e.g., the file transfer delay factor has a positive value) is indicated on the
right of the graphic, indicating that the streaming media product may be consumed
without error, and that server and client resources may be appropriately utilized (e.g.,
the server may not be over-delivering media data, and the client may not be over
buffering media data).

[0074] It should be appreciated that qualitative statements, such as over-delivering
media data and over-buffering media data are not intended to limit the application of
the present disclosure, but merely to indicate a use-case example. For example, in
some implementations, it may be desirable to deliver the entirety of the streaming
media product to a client in a relatively short period of time such that the streaming
media product may be largely and/or fully buffered during consumption. In such an
instance, a preferred circumstance may be state 3, in which both the system delay
factor and the file transfer delay factor are in an overflow condition. Various
additional / alternative implementations are also considered within the scope of this
disclosure.

[0075] Media indexing process 10 may determine 110 a media delivery composite for
a plurality of segment files associated with the streaming media product. The
determined 110 media delivery composite for the plurality of segment files associated
with the streaming media product may provide a media delivery composite for the
streaming media product over a period of time. For example, the media delivery
composite for the plurality of segment files may provide information such as a
maximum media delivery composite over time, a minimum media delivery composite
over time, an average media delivery composite during the time period of
examination, and/or may allow an instantaneous media delivery composite for a
specified time or time frame to be realized. The media delivery composite for the
plurality of segment files may show, for example, the worst case arrival time
deviation, or jitter, relative to the nominal traffic rate. The deviation, or variation over
time, may indicate segment file transfer time delay variations (i.e., jitter) or time gaps

between segment files. In addition to allowing system and network trouble shooting
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VWhat Is Clained I's: 1. A nethod conprising: determ ni ng by one or
nore conputing devices a systemdelay factor associated wth a segnent file

of a strexoizay/1sedita product ; determ ni ng by the @O&/USROITOBILIS
conputing devices a file transfer delay factor associated with the segnent
file of the stseamngprawdis product; det erm ni ng byoiddsexnigiier or nor e

conputing deéyjsces a nEggid delivery conposite for the se%r?élmt: MEficEe of the
stream ng nedi a product based upon, at least in part, e system del ay

factor assog) ahgdvivitleNqli§ &egﬁ%ﬂingfdléd@a %@Qvédhﬁy hids€r, tal AOBE @éhv@i%J ay factor
associated with the segnent fil . The nmethod according to claim 1,

wher ei n t he §PReEpindEnEne. PraftPP@IaC%%P@F’é@wvﬁoﬂﬁtl?ma%’@élﬁﬁﬁtha\‘ dlicel i s based

upon, at | eagf nhddiaPRitkes sBodi®BUERELdd ihBEdel ld prbdidi®sifc@hind nfdRSEAUSEE Segment
file and a transfer time associated with the segment file of the stream ng

medi a pr odudPt expgienghigppgadisorruBeddy di ng to claim 1, V\,her einthe file

transfer delgyse] MlQMin@KBQ Hrek&010MbY rlrher §§gge'§§t@t11§' |;ﬁuﬂa§tybﬁ§§éé1aup0n at
|l east in part, a transfer tine for the segnent file of thé stream ng nmedi a

product. 4. defrwéy RETPRSHESAOE Gridvaliy 1 segragninlies afSEﬂCtaF?érWIélbﬁ*ﬁfr Ps PREF

det erm ni ng sgyanglh%m‘@('ﬂ@ pRIduETRT BorC QBRI ] ﬁghéjﬁlﬁé)ﬁﬁgsp@cég?qj@ ﬁlaif Q%g?eéaﬁ:t €
associ ated with the segnment file of the stream ng nedi a The

met hod accorld? ngedidp dél‘éﬁfYnCPmPf’%tF% Hesocigtpyits gt %slef‘cdiwatsrr%?gwbgﬁ& he one or

nor e conput i;iGudeMhe SshetshenlBHnadi g Bl 1MiveRIRPShIh@1MIOE Bifdrefit RS, Metri C.
6. The nmethod according to claim1, further conprising determ ning by the

one or nor e BYALIEPHEE BiETeaeYeamng diediaurdugle deliverso 1% & YR VI ural ity of

segnent fil qshea%g% 06tcatigd mifa e liiey &nfpBand Rty FRMAyREQAAHES probl VR ©
2011/ 150244PCT/ 52011/ 038195

be ascertained for a single, or for multiple, streaming media providers. For example,
the aggregated 112 media delivery composites may be compared against one another
to allow individual streaming media providers (i.e., providers of identifiable
streaming media products) to ascertain problems (e.g., oversubscription, poorly
managed distribution systems, etc.) within a given media distribution system (e.g.,
media distribution server) based upon, at least in part, a relatively poor media delivery
composite, as compared to the media delivery composites of other media providers.
Similarly, network-wide deficiencies may be ascertained, e.g., based upon, at least in
part, relatively poor media delivery composites of multiple media providers for
streaming media provided across a common network, or geographic network regions.
Various additional / alternative applications of aggregated media delivery composites
will be readily appreciated by those having skill in the art.
[0077] While media indexing process 10, which may generally determine a system
delay factor and a file transfer delay factor associated with a segment file of a
streaming media product, and may determine a media delivery composite, has been
shown associated with server computer 12, and may receive system delay and file
transfer delay information from one or more reporting processes, this should not be
construed as a limitation of the present disclosure. For example, a media indexing
process may reside on a video consumption device or network node. A media
indexing process residing on a video consumption device or network node may
directly determine the system delay factor, file transfer delay factor, and media

delivery composite. In some instances, the media delivery composite determined by
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H&K Docket No.: 079487.00057Hol | and & Kni ght LLP Assignee:l neoquest10 St.
Janmes Avenue |nventor:Todd et al.Boston, MA 02116-3889 7. The nethod
accordi ngvoaoa/abaaml, further conprising aggregating a pCuASRtp3gIHs nedi a
delivery conposites for a plurality of segnment files associated with one or
nore streamHago@dba pruodwets. 8. A conputer program prediiCikngoumpr i sing a

conput er redgatFe rredpegg‘ﬁshaw ng a plurality of instruct]@35? ggj@fegg t her eon,
whi ch, when execut ed by processor, cause the processor to perform

operations GRRENiSnAking process Qﬁhﬁ% ioh RivRRo Qé/ns%?ﬂdﬁrde'ér@é 6 C@MRELLRY devices a
system del ay factor associated w a sefqrrent a stream ng nedi a
product : may reortethgyingdin geliygrytchmpesife (a96/opthe syeompiley ngoablriteayen file
transfer deld@Myffg&éroacﬁﬁgphgg&@gqﬂw aﬂbh&ﬁ%n segmenichfhdyere@lic bRgestr eam ng
medi a product; determ ning by the one or nore conFutl ng devi ces a
medi a del i vePypregndoMany addiionaHelteayive smbedimentomay breeagelberibirdly nedi a
product bas q&)ﬁpgnnunﬁ;%r (I)felﬂﬁ)tetﬂeﬂta@(ﬂ{sthavé ATV Q@V@ﬂ(hefl&@tlp&lﬂla&som at ed
with the segnent file and the file transfer delay factor associated with
the segment Unflgréood ghatTRyriqupnppatiBratispognaim sr sedet  ateordishy 6ecl ai m 8,
wherein the; ?ﬁﬁl@ﬁﬂltﬂﬁh ¥ WiBatRY scofSA@teab@vivd liflnkhe segment file is based
upon, at least in part, a request / fulfill time for a subsequent segment
file and a transfer tinme associated with the segnent file of the stream ng
medi a product.
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10. The conmputer program product according to claim8, wherein the file
transfer delay factor associated with the segnent file is based upon, at
| east i n weroiy/@osansfer tine for the segnent file of wPhe/uskeirassivy nmedi a
product. 11. The conputer program product according to claim@8, further

conpri si ng«phed tHCthQRSeEPr determ ning by the one or noOLQ..6ORRMLIANG
devi ces astipekt a | 09soquat e associ ated with the segnent fi kst @med@ust ream ng

medi a pro#etY. 12.7°%RE conput er program product accor di°fiy P2 EEHPn 8,
further conprising instructions for associating by the one or nore

conmput i ngVaeVE ESMERS nedi a del i very conposite with a state netric. WO
2011/ 150244PCT4 USaR1,038495 H&K Docket No.: 079487.00057Hol | and & Kni ght
LLP Assi gnee: | neoquest 10 . Janes Avenue |Inventor: Todd et al.Boston, MA
02116- 3889 13leteTmaminbypoterr porgrammupngdadtesaceystedi dgay fictirapseeBledf ur t her

conpri si n\git}iln érrr‘lj%f hf%no?afs%an%ﬁé remanirgcglcpy the one or nore conputing
devi ces a’ media ael i very comnposite fior a’'plurality of segnent files
associ at ed W tdetdrinenisd beaid tge bediogde psapluil. devices a file transfer delay factor
associated with the segment file of the streaming media product;
determining by the one or more computing devices a media delivery composite
for the segment file of the streaming media product based upon, at least in part, the

system delay factor associated with the segment file and the file transfer delay factor

associated with the segment file.

2. The method according to claim 1, wherein the system delay factor associated with
the segment file is based upon, at least in part, a request / fulfill time for a subsequent
segment file and a transfer time associated with the segment file of the streaming media

product.

3. The method according to claim 1, wherein the file transfer delay factor associated
with the segment file is based upon, at least in part, a transfer time for the segment file of

the streaming media product.

4. The method according to claim 1, further comprising determining by the one or
more computing devices a media loss rate associated with the segment file of the

streaming media product.

5. The method according to claim 1, further comprising associating by the one or

more computing devices the media delivery composite with a state metric.
6. The method according to claim 1, further comprising determining by the one or

more computing devices a media delivery composite for a plurality of segment files

associated with the streaming media product.
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14. The conputer program product according to claim@8, further conprising
instructions for aggregating a plurality of nedia delivery conposites for a
pl uralitywof2oseigmant files associated with one or nore $CTABIINY3SRHI a
products. 15. A system conprising: one or nore processors associated with

one or MR pGRIRUL I0Alsd6N} Ces; one or nore menories couplgdy Wi the one or
nore processear s; Ineoquesat first software nodul e execut abl @ spyankdveenane or

more proc®8%rs and°¥fé one or nore nenories, the firstBEBMARY & Fbdul e
configured to determne a systemdel ay factor associated with a_ segnent
file of a’strediRghaarryppiclpim 1, turthen carapriing aearesRtpe 2rldaliy ©

execut abl g. QY qtIMRrPEEMPASsitBPIR PHRREESH SofRfk £ilRE aQBEaRl Wil Snd&mbices, the
second software nodul e configured to determne a file transfer delay factor

associ at edreaintry méséa predment file of the stream ng media product; a
third soffware, g&%ﬁ\{g}tgr ?%gfaﬁﬁ g%:dﬁctbo\()mtp%gigg %eco%{gﬁg@ rr@adB%th%gesdc?}gr 3804 ot he one

or nore nenories, war € "nodtl e ¢c I gure érmne a nedi a
del i very gonpigsaftiastfuetioiseosé givediin, fvhich, ehed beecsicd s prgcayed) eaupe dduct

based upon, at Ieastoin part, the S@tem del ay factor associated with the
segnent fRPESHREC PHETR PEAPEHFHSHS] ay factor associated with the segnent

file. 16. Th%e&Y&Irﬁﬁ%}@ﬁ@ﬁH g ﬂlgret&n?ﬂuﬁhghéﬁces%%fs@nﬂdélh‘yefa%ﬁﬁta%&ﬁ%'day
factor associated with the segnent file is based upon, at least in part, a

request /Wilyppegment filgeof poreamigg Bedguspducsegment file and a transfer tinme

associ ated wit - Fn%]rl]; ' ream i 7. The
system accor didr%gt;eh?%mz%eg m 1%%1& \l/)\ﬁ{an(r?%? %atﬁ%%&fgl C%g] Ctg ?3@ éfangéﬁog%}g# g%:ctt%rr
associ at edsawidtdd vhie teaggraatt fifld dfehé Srebadedmepoprodatt; | east in part, a

transfer time r the segnent file of the stream ng ned] roduct.. WO
2011/ 150244P 1§y BB ome BKNE eBPUINGE JEHS048 o GE LY FRREOECKni ght
Ialéflésg ggﬂge%d sdpaRat Bft 30 hSt stredAMHRSMAVE P&Iuc N ¥R Qlpod Oftdiegd: idlpaBogieon, MA

system delay factor associated with the segment file and the file transfer delay factor

associated with the segment file.

9. The computer program product according to claim 8§, wherein the system delay
factor associated with the segment file is based upon, at least in part, a request / fulfill
time for a subsequent segment file and a transfer time associated with the segment file of

the streaming media product.

10. The computer program product according to claim 8, wherein the file transfer
delay factor associated with the segment file is based upon, at least in part, a transfer time

for the segment file of the streaming media product.

11. The computer program product according to claim 8, further comprising
instructions for determining by the one or more computing devices a media loss rate

associated with the segment file of the streaming media product.
12. The computer program product according to claim 8, further comprising

instructions for associating by the one or more computing devices the media delivery

composite with a state metric.
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18. The system according to claim 15, further conprising a fourth software
nodul e execut abl e by the one or nore processors and the one or nore

menor i es,woheltfism4h sof t ware nodul e configured to det ePEirAS2@1/08810%H | 0SS

rate associated with the segnment file of the stream ng nedia product. 19.

The syst apkackPidi NGoubRok) @l M 15, further conprising a fififhe gRftmare
nodul e exegdi¢ecabl e batodikde one or nore processors and the oreeJoes Mone

menor i es, ™TE fiftH°¥6ft ware nodul e configured to associ®8t"dARECTEYi a
delivery conposite with a state netric. 20. The system according to claim
15, further conprising a sixth software nodul e executable by the one or

TOr € Pr OCESSOrfhe@RUmpilEr PiGerh PRIBTRERLARS 1ol BRing! X! urBRf t Wk RisRdul €
configured to determne a nedia delivery conposite for a plurality of
segnent finftatigrs bei detesalinig hy tthe o8¢ veamragompdiizg gevaebyct med1delivhiy syst em

accordin | aj I mrisin SEVE ftnare |l e
exeout ani 3 iy MleP Rl o M FMRC L Sh e MR R B IBRS Pes, e
seventh software nodul e configured to aggregate a plurality of nedia

delivery conpgsites for a IuralitX of segnent ffles asgs ciated wth one or
nmore stre 4m- n HPI&plﬂfFrOd)lﬁ ram prodact according to claim 8, further comprising

instructions for aggregating a plurality of media delivery composites for a plurality of
segment files associated with one or more streaming media products.
15. A system comprising:

one or more processors associated with one or more computing devices;

one or more memories coupled with the one or more processors;

a first software module executable by the one or more processors and the one or
more memories, the first software module configured to determine a system delay factor
associated with a segment file of a streaming media product;

a second software module executable by the one or more processors and the one
or more memories, the second software module configured to determine a file transfer
delay factor associated with the segment file of the streaming media product;

a third software module executable by the one or more processors and the one or
more memories, the third software module configured to determine a media delivery
composite for the segment file of the streaming media product based upon, at least in
part, the system delay factor associated with the segment file and the file transfer delay

factor associated with the segment file.

16. The system according to claim 15, wherein the system delay factor associated
with the segment file is based upon, at least in part, a request / fulfill time for a
subsequent segment file and a transfer time associated with the segment file of the

streaming media product.
17. The system according to claim 15, wherein the file transfer delay factor associated

with the segment file is based upon, at least in part, a transfer time for the segment file of

the streaming media product.
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18. The system according to claim 15, further comprising a fourth software module

executable by the one or more processors and the one or more memories, the fourth
software module configured to determine a media loss rate associated with the segment

file of the streaming media product.

19. The system according to claim 15, further comprising a fifth software module
executable by the one or more processors and the one or more memories, the fifth
software module configured to associate the media delivery composite with a state

metric.

20. The system according to claim 15, further comprising a sixth software module
executable by the one or more processors and the one or more memories, the sixth
software module configured to determine a media delivery composite for a plurality of

segment files associated with the streaming media product.

21. The system according to claim 15, further comprising a seventh software module
executable by the one or more processors and the one or more memories, the seventh
software module configured to aggregate a plurality of media delivery composites for a

plurality of segment files associated with one or more streaming media products.
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