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[0003] Typically, devices are able to switch between received content channels at
the request of the device user. For example, a device user may switch between
news and entertainment channels by navigating a programming guide and
selecting the desired programming. When channel changes are requested, it is
desirable that the change occurs very quickly. Otherwise, the device user may
experience a long delay, blank screen, distorted images or other undesirable
effects.

[0004] Unfortunately, conventional media players or other rendering logic at the
device may "re-initialize" when it is detected that the source of the content has
changed. For example, when the user requests a channel change, a media

player on the user’s device may be re-initialized to render the content on the



changed. For exanple, when the user requests a channe
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i hdettquline whether the real time content can be rendered using an existing
rendering pathway. The apparatus further includes a rendering interface
configured to input the real time content into the existing rendering pathway if
it is determined that the real time content can be rendered using the existing

rendering pathway.
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dat a” net wor ybe any or co
environment, 1nclud1ng but not limited to, communication networks, public

networks, such as the Internet, private networks, such as virtual private
networks (VPN), local area networks, wide area networks, long haul network,
or any other type of data network.

[0015] In various aspects, the channel switching system operates to avoid the time
needed for rendering logic to tear down and construct new rendering pathways
by determining whether or not content to be rendered is compatible with a
currently existing rendering pathway. If the content is compatible, the system
directs the content into the currently existing rendering pathway for rendering
at a device. As a result, the time typically spent tearing down an old rendering
pathway and constructing a new rendering pathway is saved, which provides a

very fast and efficient channel switch thereby enhancing the user’s experience.
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110 may communicate with the device 102 using any type of communication

channel or may be directly coupled to the device 102. For example, the
communication channel may comprise a 3G wireless network. The content
providers 106, 108 and 110 operate to provide content to the device 102. For
example, the content may be provided in a real time transport protocol (RTP)
or provided as files in (MP4) format. For example, the content comprises
content channels carrying flows that include applications, programs,
multimedia content, advertising and/or any other type of content and/or data
that may be rendered on the device 102.

[0018] The device 102 comprises a receiver 124, channel switch logic 112, a user

interface 114, protocol stack 122, and rendering logic 116. In an aspect, the
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116. In an aspect, thechannel switch logic 112
wWop@ras®ws3t o recei ve or have access to the conP@&mnsS2008/081788

channel s provided by the content providers 106, 108,

and 110. For. anple,. the receiver 124 receives

ont TATA RRFIFEI G2 H 2P RRHR LD FRealver ST EgiREEt o e hptent

pr ot @GRhel$ bRl R th%bﬁt@nt' ol ER MBS 68 afnaq 190 Ho8Rkample,
to the channel sw'tch logic 112 based on fl ow

i derthe freasner 18mecddivw qoetent bzamnels aadd)r@\ad% fehbtime content to

00 Pldtgeol NERR 1P RS iEn i ABY bR e cBfenP olthe SH Sl Syiccn
a pabicCul 2 baga@nd:e flowC RAfAALrsABHe iflpkiper dRdrdcl hAMchER Flow

content data to the renderlng | ogic 116. In an aspect,
t he qspérmﬂsmgt‘édemé@dlg,lwpt;@@n&taéé overlgvsetd-ve user i nput

o810, REOESD HIRAL A GO Pl By Romn
si gnailasnd had ¢hanneita Senedtis omtém dabetochanielerisgdgih116. In

| ogic 112. The channel switch logic 112 then op tes
Lo PR %ﬁé‘sqréﬁfﬁéfﬁ?ﬁhbl‘ﬁ PYTHES P CEBV BT HTPYE I Phidfespecifics

funchi opalcutl FRRLE cljréﬂ%ef‘ ?c? @9 dr?ﬁd%réiﬁ‘ GOfR ARGk FAeThe user

the content. For exanple unctional elenents
conpnicsface dih4 srpnalksi the @hsnnet lsalnetfounr o thicldheniss] sdetchdegis, 112.

and/ t her functl el e needed. t o

oo e e SRR IS 1 Bh s Wkt Tb Br Gl B TGRS I 116
rendgrigigiradt thd Fus@ongeciblnts! N gARcASRAET dec@)ctbe and render the
functional elenents 118 that are assenbled to render

t he eormént Fet csampleorthn durasiodelr plm:gnep@t hwaprlseagontent filters,
Iclolnt!te Lans orlgldf etrs 1(12 ocfehsatan C/ gan an%iqtﬁere[ ?ﬁ fru&'}%enral L8 ent needed

opertatprédtss ﬂia&od&m flewuselic soctddechaand! far felﬁaﬂﬂ@ at the device
change to render content froma different channel. The

user[02ntlB pn aspect the fyactions! elrmerts dA% diat aisl assqitled to render the
{ he hlent S BEFANABA R AR OH fluidficd hAAATER B uscd

r enderrémigr thegioatehfl & the s¢ledted thaahélze itsel f in response
to the_channel chan e request. Thus, the eXIE |%%
fdo render

10020 der DGNE QPRREYN fisYlﬁe Heshmayy regnesh 8 Shamichgh

channglen Woht B di@dtht dhdndihefheCQRt ifbfade hﬁﬂ}%@% [th@Ghannel
logic 116 to construct a new rendering pathway t

pr ocebstiamdequestderthe oharmrt switdnioghe 1 Hewlc hansmsict, the channel

[OOZV% ano ﬂgr aspect, t hannel . sw t ch hg ic.112.

Fecerish BRI RREREE A rgb P b airgmiottio! €8} Foittiize

I Nt ekeBGR rdshfn@ng tﬂ@%l@inlﬁbﬂ@lﬁng@%_ﬁﬁyﬁe ks Ctﬁ@te%@ﬁn%fbndermg

t he new channel to be rendered e channel switc
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[0021] In another aspect, the channel switch logic 112 receives the channel
change request from the user interface 114 and determines the type of content
on the new channel to be rendered. The channel switch logic 112 then
determines if a current rendering pathway can be used to render the content on
the new channel. For example, channel switch logic 112 determines whether

or not the functional eclements 118 that currently exist on the rendering

pathway 120 are able to process and render the content on the new channel.
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pathway 220 comprises a source filter 214 and a transform filter 216. The
source filter 214 and the transform filter 216 process content data received
from the multimedia manager 204. For example, the source filter 214
understands the format of the received transport stream and extracts media
data for presentation to the transform filter 216. The transform filter 216 is a
pluggable filter, such as an H264 decoder that takes in data from the source
filter 214 and decompresses it. The processed data is then input to a renderer
218 that operates to render the content on the device. For example, the
renderer 218 operates to render video, audio, and overlays that are included in

the content data.
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2

currently being rendered, (i.e., same source 214 and transform 216 filters may
be used) the channel switch logic 202 operates to input data from the new
content channel into the current rendering pathway without re-initializing the

rendering logic 210.

[0026] Therefore, a fast channel switch is achieved because the current rendering
pathway is used for the new content thereby avoiding the time necessary to
tear down and reconstruct a new rendering pathway.

[0027] FIG. 3 shows exemplary channel switch logic 300 for use in aspects of a
channel switching system. For example, the channel switch logic 300 is

suitable for use as the channel switch logic 202 shown in FIG. 2. The channel



be used) the channel switch | ogic 202 operates to
i nput data fromthe new content channel into the

W@ 000051003 ender i ng pat hway wi t hout re-initial i RCTES1008081788
rendering |logic 210. [0026] Therefore, a fast channe
switch i5 achieved hecause the curyent renderi :
pat rﬁwﬁlﬁ%glaggﬁ CBPriYH &R0 R Il 3 W SHig Fol: Frgdring
the b BN RETESIH, Yath QuiR@loghONe8. ARE pf RGNSt fltcrfacBBW, all
rendefing pat hway. [0027] FIG 3 shows exenplary
changoebledvip & datalbwgdE2.300 for use in aspects of a

nnel sw.tchi ng system For exa ,_the channel
O ot SHaRGRe S b s ahe SARTB0T eohBRsSORnRRS one of o
swi teiy) 3@&&@&,_2 QRO Wraly N Hatdvar@. loglte ©BRABAL| Sohdred) virtual
| ogic 300 conprises processing |ogic 302, user )
i nt eppchdee, 3pdior hadwarc argoutg seftvigrce r Flasethgasocegsng logic 302

outp [ r ack r. 310
al | EhaPLirPie B8 BRb4IShPhBEL b MRS A0 contol
aspesicsor héve fphamesistlagehts @if the3fhanaengviichdsgiat30h easthe data
one of a CPU, processor, gate array, hardware | ogic,
rrend?“?_?’égerrent s, virtual machine, and/or hardware
[0§29§Cut iTRg 3Of tNBTSe W%om{sﬁ?espﬁa‘?&\?eﬁ%' éﬁﬁléc;roﬁﬁrﬁw 2%xecuting
generally conprises logic to execute machi ne-readabl e
i nstsoftetarotist albove ot chahndrevich logc 00 umcomonmicate with a user
elements.of the c nel swtch logic 300 via the data .
bus 819\ cgsOyPeha dsp Pl B raSenBeaousr dgnd Setion
har dagiRtsaiel RGqubanEVem8eGXE 6 F bdiibht SR th esfedidipéhadhélOWrhe
the channel switch logic 300 to comunicate with a '
useruscointeréasic \34 (pgeses ichpune! sqedipn exfanpiteon torbe peenessing logic
[ angozconpri ses channel sel ection requests that
request the rendering of content froma selected

[063vpnnelThe Thietousle stacln it ffae3 BD4Loppas@s hadaanre hndec hdvare
information to the processing |ogic 302. iOOSO The
pr ot Feenting: spflvaratthatr apasatg 1t0 dlinvp the chamgt gwatel lagig/ Y0 to

har d?é@%i% %ér?t&ﬁtt %iﬁg.aﬁgéggﬁlﬁe? ihﬁ)%laﬁ&? ra?sto%ia{et% %g[%l gdlﬁet &emore

channel "swtc ogi C 0 recelve conten

and/mecciatdheontemf oliamatison Fas saempateedn wirt Aspaoe ©rprovoce stack
recei ved content, channels. For, exanple, in an aspect,
a pristir BB GioNIeE eV e Calét\?%‘l%orﬁﬁyva‘r‘le@éaf\ﬁeurces

chanp@l o SPREEH hdi@MhA Vidinh€l YorRéntSQUNSHS BNle QREIRSEStack
to make this channel content available to the protocol

st ackterfate 3l ceTBL @rotobd giadkt odolfacst Idkis nerdrduagle tB pEovide

's Cp%g{oicglusrta?c éo%trgf El\érilagse to request selected content data from a protocol
stack. The protocol stack interface 310 is also configured to receive content
data associated with a selected content channel from the protocol stack.

[0031] The rendering logic interface 306 comprises hardware and/or hardware
executing software that operate to allow the channel switch logic 300 to pass
control information to rendering logic at a device. For example, the control
information that is passed operates to control the rendering logic to re-
initialize and to construct a rendering pathway to render a selected channel
content.

[0032] The data output logic 308 comprises hardware and/or hardware executing

software that operate to allow content data from a selected content channel to



protocol stack control signals to request selected
content data froma protocol stack. The protocol stack

WO paoers®mer 310 is al so configured to recei ve CREIL/E81008/081788
data associated with a selected content channel from

t he rotocol s Q031 he rendering, | ogic :
i nt 1 RESEFdInge ﬁlag.légég%ﬁ? BRSSOl P P Bihavay so that i
execuhivaGeRidG ®ec Ubate operate to all ow the channe
switch logic 300 to pass control information to

[0038hder Dvging oyierntian of thevhamel FwncleJ@mp B80, & heer coars channel

nfor |on IS to copntr.ol th
engerclig® B B % RRFRR: PR ShRER6 RS Slrtiifon, o he
r enqﬁbtd@gn ab%n 0a302 O rrﬁaqﬁéceamﬁglleglt e3h2ch@dghes if a content
content. 32] The data output |ogic 308 conprlses

har dilianes! aﬁ eyrgantiydiegngarcaderéc It nngoneittohannel ihbring rendered,
{
opergt ﬁrotcg%sﬂ{éplggs S tc%ﬂﬁo lg ?eﬁlﬁgo%p?o%?%e%ge?%gg 3P0 oeo%lg the

channe 0O ren e processe
by aconemdésr uhg splatthiayiaimel.t Tat précessuy hegic 802leke dontiols the

t he dgglce [.0033] Durlng Qperatlon of the. channe
swi t'eRIqriggi legisanterfacs 304 ool dheFeadspiane logiclerqogpiguct a new

| Nt O.oh NiNYSHIhW A & Fafker %4561&4%({3 Gorﬂ@ﬁsﬁﬁ%ﬁae The processing

i nf ornatlgn to t'he processing |ogic 302
pr oclegsi 311} thegloonaalz tletderandutpst liogzica3 ot euiput:ﬂarﬂvéd of the

i's cu e bei.n ered, If na content .chan i S
bei 1B GaMeat e P JEaEStsrie s BTN e e ol Sherine by
pr ot@e QbwBt RakriddEich@Gmedhth.t o obtain the content for
the sel ected channel . The processi ng | ogic 302 al so

[083#ht r ol arhespeehdbe mgcelss;gg doglnt@ﬂf eleeat8g o tdstegingneathat the
the o Fecge rc':orI]lgent ga Qanf En %et & DWW, 1nd%e | 128 athwa
athmay o Y ENde&r ]Fﬁe Jerelr goﬁfent ChaEnnélc oy e Y.

pr ocs%kngpleOdiag eﬁ@ﬁn% f@ﬂeﬁﬁ@ﬁd‘c%@y h&seoeaﬂbaevmmgmonstmcted
| ogic 308 to out e data of the selected caontent

charfRéfndes Comenty BRdEPGeREns BgiC3 Povetypiresdt thagexping pathway
r e”g%(m t}‘egusl%x th *l%n&?%%( SGRNSH kO ffeﬂﬂg ee&ﬁsggé %%{H%aa/ can be

[ 00 n an aspect he processing logic
to detértht pmcbmttg lohiz 302l @etaes t©aoheol the Idaﬂanmltpm dopibd 608 to

render ed Stln renderi ng pat For
exarfiRit tﬁ%’ difp of eyl %gedr@ﬁtf@f P n%@ﬁiﬁ%ﬁ@ﬁ%ﬂ%@@w where it
previy %Hﬁleyse& YShd %Etﬁ% I‘éﬂdérﬁlﬁqﬁ[hv%mﬁﬂfs  a Fald€channel switch is

processing | ogic termnes If that existing
pathwawvaamnhezusedrmumneg@emﬂmﬁeksemetn@miodmi@n@&umﬁdto

t he ex in h ﬁ sed processing |ogic
302 P SR BER SR OBl EatEul 1 001 e 308 to
[0034] PUt 14 Rerislat &peéts! e GehftstdicERpt §Rtent BampalestL cdhifuter

renderi ng |08IC where it
program product having one or more program instructions (“instructions”) or
sets of “codes” stored or embodied on a machine-readable medium. When the
codes are executed by at least one processor, for instance, a processor at the
processing logic 302, their execution causes the processor to provide the
functions of the channel switching system described herein. For example, the
machine-readable medium comprises a floppy disk, CDROM, memory card,
FLASH memory device, RAM, ROM, or any other type of memory device or
machine-readable medium that interfaces to channel switch logic 300. In

another aspect, the sets of codes may be downloaded into the channel switch

logic 300 from an external device or communication network resource. The

9



IS processed by the existing rendering pathway. Thus,
a fast channel switch is achi eved, since a new

w0 200des9003) pat hway does not need to be constr uRCEUS1008/081788
render the content of the sel ected content channel.

[ 0035 vari ous aspec chan hi .
Lot s O SRR s s SRR sk 50&15351%@0 Bpyide
or WBb&n@&QQ&ﬁBhMQ@A& s9ﬁ&n&sh8§ﬁ%&&h&@ﬁ§ ) or sets

of "codes" stored or enbodi ed on a nachi ne-readabl e

[0035dii umMFIGhé shamearcodeay enathacdtlcldr bypvaling espsets ohe channel

ogi S agute turp” SFtanf RROEERE, 40, LG PEERBL b

pr ovieftgerdch Qo fttn et dn@sissvatcht 16 8icCID@NMSIvnSIvi KIEhi 301 ¥ 6iMmore
descri bed herein. For exanple, the machi ne-readabl e

medi WRTED AR Poeessaeogp )2 greskics CORDVP IRwHSHIN@Mgrform the
FLASf‘dn&FGJE%%sc&’%‘éaB&o M ROM or any other type of

evi ce or i ne-readabl e nedi um t hat
[0037 er f ac esdodlo 40 arenatripMdgih at agdes/i@0B. cdmrodibdttbedonstruct a
aspect, the sets of codes may be down| oaded into the
c harfﬁ%q*ergw RAEHV L) @ngﬁo%}qcm St t eFTasxagmnls: ctge Focessing

COMYBIcCHRI QfhtfARE R Kn &S UlIr fe: m?é?%%@%% b & ?%he VA@Sring

execu?g cause the chann gmn ch logic 30

pr oviogie tascpmstmctd readetiam peﬂhwwtbahndfg @ylmneﬂmaag a selected
descri bed herein. [0036] FIG 4 shows an exenpl ary

met H8E™®00 for providing aspects of a channe

(063 t ChiAR@Itxsf0aMhe Ffdcging@Nbdiy bediRg ramabinadid QB1cwicl lcofnt on
described with reference to the channel switch |ogic

300 & Mevine.i ninFarGasz:ct,| ﬁhemrecqsmngolpewaé%op@fates He control the

proces ﬁ]c&%séac%Qnt . £3 9623ﬁf( etes f%[gpc (5;1] {grq%} ;f))rgkocol

perﬁﬂP UNct T ons d Serd

402, stackrnihe rpadgthli Ogingendda@ to eh/d @a&a batpaomgtmose dTReodata output
construct a rendering pathway to render sel ected

contlegic 3085hereRass BE conentytait sindgyinedgeis tady rendered using
congﬁglgn&ﬂgm{gggggaﬁaa%oglc interface 306 to signa
the ren erlngq

onstruct a rendering pat hway
[0039] r ende Folacdmlﬂ)ém climm:lnngessslrem\ed th o¢rmiet cort@3d]a different

) GROEBR - U Dot B SR ChAg e O LB e e nterTace 304,
pro 0ﬁ§§dhﬁﬁnél 9&1&5‘[393&18@9@{03{5@ ﬁrotcgssﬁ%'%ﬁlg I3p8he protocol

stack interface 310 to obtain the sel ected content
[0640] a f Adrbleckp4Qs, (bb&)bormmdkpaanﬂtlpamv thdngelcondegarmintalt aln an

308 e pagce e logd e termy AR B G Pt on Bgiefiens on
be rgpaRfuededshangel.

[0041] At block 410, a determination is made as to whether the content type of the
content on the requested channel is the same as the content type of the content
currently being rendered. If the content types are different, the method
proceeds to block 416 to tear down the existing rendering pathway. If the
content types are the same, the method proceeds to block 412. In an aspect,
the processing logic 302 makes this determination.

[0042] At block 416, rendering logic at a device is controlled to tear down the
existing rendering pathway so that a new rendering pathway can be

constructed to render different content. For example, the processing logic 302

10



the current rendering pathway. [0039] At bl ock 406, a

channel request is received to render content on a
walpdopes®ps channel. In an aspect, a user inputBCEUS2008/081788

channel request to the user interface 304. The channe

request js passed to the oC ing. logic 302.. 040

At BRI ABRondRng &&Cew&%% 3B 0 Hign bt Zin forglo tear
det efdH @ exisiin@RndSRRCHathl4}e Processing | ogic 302

determ nes the content type ‘of the content on the

[0043Guesti¢ dledkadhd| the [cOo0tn] agspcipted ckithl 1)z ngw channel selection is

d i.nat | i d whet h h . :
of - taHBghia FalERE FEq R ab &pechilPeRSm iikic A Sorors
t he BEORPtRBdo] 5Pk i0brfidRE3 100D todfin EHér oRRink MssBEiattd with the new

rendered. If the content types are different, the
met hddnpi seleettd- t o bl ock 416 to tear down the existing

deri R i t ent e S S
OB e RS4R3 B by SO B RS S SR on i
pr ociepst in® thegiuereB0RndaikeSpithiwsy. déd an rispat,i the prddddshid] logic
At bl ock 416, renderin Io%?c at a device is
cont303I PRYaich tecntigbihc tdak auipyt ilogc I8y oM Up bt waptent

SO teﬂ?(‘icizﬁ?cp SWH BIROER REntRA Mﬂel%nthgeref{(ﬁegﬁ%pgg&e&éh&e it is

render different content. For exanple, t essi ng
| ogi ro&B&widnt thoksistilerenderdeyr patlyvdyogi ¢ i nterface 306 to
[ gnal _the nder i lggic to. tear d the existi
10FA5R der Fritopli Brapsed o Moo AR upr3tes ¥ 0B st nd that
assohaat&daditibhst BE rdA@Mh SHAMREHT S8 PetatiBRs HSscARSALRRE may

froma protocol stack. In an aspect, the processing
| ogiles Ba withut dbwatitgelrpmdhosmrit andaerpd eft the farc@is3gi0ectso

ain e-cpntent assqci ated t he new channe

082N 2ot PGS TBRNSTH R GRSt obrla Q5 REHE SHRITET aehapnet
Wi t hswtifeingesystemannehn sspdcgahé aevits500M3Uinplodicdtddhts; at least one
current rendering pathway. In an aspect, the
pr odUSEISHRY AT dBicaratY IS campEsing ope @t myire mpdules cgnfigured to
out | ' t : At '
©he HDyH0 dfeett ¥t o ol Rtech BRGANG B0CBSPRELE Mo thddpic,
it iachmdeksethpbiged edweaic ahd/oghardwder dxogutpgtsbfimmre.

0045] It should be noted that the nethod 400

b ust il ?é"iéViCEssg’ooq?é‘lpé‘ssﬁ%ét%éhﬂloghlﬁrtﬁ%th%é@s means 502 for
add't‘éb&@iﬁg LEhdnfal EAnIeNERERaef hNSdORETAt OSnel com rising
descri bed above nay be nmade without deviating fromthe
spi ricel @nd ceutopetooc tdnderedr ifpnsxamplecimsan pgE46 thd-mEanss502

Sh°ﬁ%ﬁﬁ£p§5§£9$§5Xw9%&iﬁﬁ 500 for providing aspects of
ac '

[0048] The device 500 comprises a second module that comprises means 504 for
determining whether the real time content can be rendered using an existing
rendering pathway. For example, in an aspect, the means 504 comprises the
processing logic 302.

[0049] The device 500 also comprises a third module that comprises means 506
for inputting the real time content into the existing rendering pathway if it is
determined that the real time content can be rendered using the existing
rendering pathway. For example, in an aspect, the means 506 comprises
rendering logic interface 306.

[0050] The wvarious illustrative logics, logical blocks, modules, and circuits

described in connection with the aspects disclosed herein may be implemented
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swi tching system In an aspect, the device 500 is
i npl emented by at | east one processor or integrated

W@ 2000500 onpri si ng one or nore nodul es confi geeEUS1008/081788
provi de aspects of a channel switch system as
describe her ei For exanpl e, each nodul.e.conprises
o aPEIOAGH o Uhdr Shsrd ORBOE PRGESLH thndiedfal pigpgyprocessor
The (tﬂﬁsp&ca% AR cAVIRPLSES ﬁe%lafeatmm@@kﬁd)h@he ?@gﬂaﬁﬁﬁable
means 502 for receiving a channel selection indicator
thatgat@emanyF@ﬁPé Qm@ﬂwelpremmabﬂméoweaievmnélsc@m @atc or
to be re . means
502 CHRpRT seet: ALCePATReE: B Gofs B Ghuep pylon tnereor
devi &8ignld 16OpRTdrEeshe feReions d¥BeHNee hdrah. CUPIch8@Epurpose
means 504 for determ ning whether the real tine
contEAECSEAMMBEDe 8 AHeiopEPcgsonPUkindhe élﬁqm@tlweeﬂnmfpmsor may
pat hye,
oy dias bt iAIE e T RGEbricb BB e rghine.
500 Alps@;essmmalym e itripl gnabnt@ickisl eecdnitdhatargdicosatingeddsces,
506 for inputting the real ti content into the

exi StEng? remeipetig Par AnBAPPi rndt aj Qigeprsispledat Rrality of
the peal rBée@%ré? Of £ Bt nﬁﬁ‘é‘ &%rcfg‘?&&é?sro‘?sd uil%b{fjgnétib% with g DSP
existin ering pathway. For exanple, I'n an aspect

t he mmamsaﬁﬁ6ﬂmnmphweeﬁgmemMEr|ng Ioglc interface 306

50 h t t l. |
OB ores Thircii et Tpithed T b s e SR 1 Lobitistion vgih the
Wi t hasb&es a3pBsddShdéif GhBSEIMBs BENd BN Y] uam%a@&aﬁtaes@%are

performed with a general purpose procéessor, a digital
si grapdige exesutadr DY DSRCessah capp i coatbimion EEEhe fvep. A software

d d bl
ar 230 QB " b RAS) by e b 7 REBT Rl Eoom

di scheheryy MR@Mtrﬁaﬁeﬂye Felistérogi ﬁardddlﬁ{; raetethokralsld Wawke a CD-
conmponents, or any conbination thereof designed to

per fRPM. 1ok any gt feAsoliee@er Bredivke kagwn imtheart. An exemplary
gene P 7

but . sccﬁjagﬁg ﬁ@ﬁ%ﬁ? s Jnoglﬂ:eé‘;’@ th@c?%gtg Ss{sl%lf{hgp {h%g&tcige%éor can read
conwaﬁﬂnmﬁaﬂ1hmmcaﬁsenueoﬂﬁMmmMMEML thie cstoaga tmalivirer , In the

or state .nac ocessor ng% al so be |nplenented
as ACHREYfrat eoﬁtog}ge @ﬁ%ﬁ MpYd I@@gral eto e grocessor.  The

comi BatsEMf tha S%Egeaﬂlgdlﬁnﬂhﬁgr QRLAC§SIOASIE. P AlSiEYnay
of mecr oprocessors, one or nore mcCroprocessors 1 n

conjngsid¢ il wiict MeraniDBP lnothe, alornatimg, tht heocessprhand the storage

configuration s of a od or
R T R S T AT R
[0052] The description of the disclosed aspects is provided to enable any person

skilled in the art to make or use the present invention. Various modifications
to these aspects may be readily apparent to those skilled in the art, and the
generic principles defined herein may be applied to other aspects, ¢.g., in an
instant messaging service or any general wireless data communication
applications, without departing from the spirit or scope of the invention. Thus,
the present invention is not intended to be limited to the aspects shown herein
but is to be accorded the widest scope consistent with the principles and novel
features disclosed herein. The word “exemplary” is used exclusively herein to

mean “serving as an example, instance, or illustration.” Any aspect described
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aspects disclosed herein may be enbodied directly in
hardware, in a software nodul e executed by a
WEe@ees®es , or in a conbination of the two. A BOFUSHNE081788
nodul e may reside in RAM nenory, flash nmenory, R(]\/I
ry,. EEPROM ne |sters ar
i SRICin smoRSBIPATH 4 oh TSRO G By OBTHER Hopigred or
St Or Qe ARG UY BV KNG akfbcishe art. An exenplary st orage
medi umi s coupled to the processor, such that the
[0p3bcesEor wampieathei npparatas | anl fm@h@dsarddsmhedeherein my be

i nfor t| on a
o0 SR P MigiFLOL ARG AT oH fMedilrorSasma flopocqgat is
pr ocRsisefed oﬂ@e UDPIEss0ss aTDANMt&tREdga aRUUNTIRS can be

reside in an ASIC. The ASIC may reside in a user
t er nacHaEpted |y & wervager Biygraer weps ppiipg 8céBEosockeidarndgoining a

stor Si e [

aser e b MAFRG bR HE ARELATPAR-SRTRAIR S Lagy 1D

aspegtrx ddfined oxapgék tipodthabl Svamhingetosomewkildw afleans leaving

the art. to or use. the present invention. Vhriggs e
(i

modi PRitigest éwséﬁﬁél%@sddogga%& Hoeal I Praddressgrtyfonpoyy

to t(ﬁ@asﬁ R Jiélﬁ‘igr grf L& IPrAddr@ﬁq’ohEeHgWg%ﬂ Some media players
principles define %EYEIH may be led to ot %
aspeetisitiaBzeggwhen thegndetars than tthermmswgmfmge senwntcmsmhaagtyi (i.c.

gene | .wireless data c ti pplicati.ons

AR OIS, FPQr GHETER 1P I 06s Jctist brinppzation may
I nv 6ikd Rdre HAHD sdcBRIDT BIRGEbrd, Ry BREIIHOR s dAGhndl RVABHAE the
to be limted to the aspects shown herein but is to bé
accoiobewinghe implgarnteddo Q@O@dﬁﬂn@@biﬁtlow of itha pedia player: flows
%r ga%a %c{s Vat ! EQ} C 1\elr?t|s og‘)gtgﬁlg)r(gicg/lﬁ eﬁogﬁeﬁ ges:(—frel&hng a-Irlgactlvatlon

Sxenpra si'v

sermesa@geawvantheml ncssdpBs ANEace) mnidabturﬂ PAHieQ§Port (End-
Any aspect descri bedherein as "exenplary" is not

neceZnl ithas the flgw eyrenty need &bw@ﬁép rigguiyticd in the message;
adva\gﬂe%gﬁig)lltj&n%%&n%lp §uc§)?ﬁ§cg g{l:c? P% (ﬁrgt]feéxl!‘: garr%eﬁxfgdwlcﬁl be the

t he apparatus
i mpl samendsetic iend-poivie dorafhk Ol YistaetivatddhflawMediiatoFbO remembered
systﬁnl fl.ow conte /1 P across a

elivered ove
FDAI thptrfbe dpseeibed Hﬂeg‘oélié@P PP BRATC AR E?g Q% x5ty than

a s
o ML AFER LGB SO0 oy

Addrmed o Partttherepysntiam therttoow | D per a defi ned mappi ng

orithm Switching to a new flow nmeans, .l eavin
fiaf: 1 SO BT el o A REear T EE Y have been

addrig§sial dndf REcrARW Hel @YY i WilEbe Ssprécidtsd MavwH4Rjuk ¥BARLs can

to new | P Address: Port). However, sone nedia players
be made to the embodiments without departlng from their spirit or essential
characteristics. Therefore, the disclosures and descriptions herein are intended
to be illustrative, but not limiting, of the scope of the invention, which is set

forth in the following claims.
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re-initialize when they detect that the source of the

content has changed (i.e. data is now conmng froma
walpdobes®nt | P address). Such re-initializati onPCEYS100%@81788

nore than 2 seconds. Therefore, to facilitate fast

channel switching the followng is inplenmented to

avoid re-initialization GLAlM%redi a player: flows are

acti tte.d P§804i ents opening a TCP/I P socket and

send!'NY A1 %48tG Vati on nmessage over the FDAI nessages

interface; unicast |IP Address :Port (Epd- Point) that
the F1 ow AgiE T g c i %Wﬁ%@cm%d in
the prs L cHARRA sSME ST inBRa©R B1AP RleRtifi SUPRIcb&Pchannel

end-point Tor new target flow can be the same as the
copmutispigi setorfdorontenetodiedrenidsrad inistead efia fiksvwhanint] hayirtgfidse

r nber ed .t hat the descri.bed t.hods, and appar at us
cop BT BTy DIt TR ErE T B TN et REATA AR, AP O
Syst@rnifihg wiMePihe sb@ind@opicavdadad rtfierdd hsusdt thatiryte
purposes and not to limt the invention thereto.
repdBgpaioedt di ngl y, whil e aspects of a channel
SW t.chi st h i1d us d descr| -
ner a0l B FRGR AP B e AR L YR B Ehminea
thetahe beond et chi @c esmdoid eing shovitshuterdignsutiivag from
their spirit or essential characteristics. Therefore,
the di scl osures and descriptions herein are intended
to il ' 1, 14 L - -
the Trvent Tontnan B 13her b iRl b B RRR Ahe the
chaha] meleGlodl iMEcbafromsa ddvadermsdr.i s: 1. A net hod for
channel sw tching, the nethod conprising: receiving a
channel selection indicator that identifies a second

chanpel cpRLiBbLNOL SIEHP i‘,d\fzﬁég@i‘iﬁﬂé fifsPrd@eti K@y comprises

instead of a first channe aving first content

at deast @t dfya soeicadilicemutbs trahsforan falterf i r st renderi ng
pat hway; determ ni ng whet her the second content can be
rendered using the first rendering pathway; inputting

_the_éﬁeconﬂlecr_ﬁmlgdﬂbf £181n® 3 L WBerinrsaid de@d?rﬂlﬁﬁh@%rﬁ Joway i f
it is determ ned that the second content can be

dotesmdiing thap Sicrsgeamdecontons eanrbergedareruyieg hadyst ndering pathway
ie IR0 Qnfh el Bt YRG! S SR £SERINGRY compri ses
recerving the channel selection indicator froma
device user. 3. The nethod of claim1, wherein the
first renderi n% pat hway conﬁri ses . . .
5. The method of claim 1, further comprising obtaining the second

content from a protocol stack.

6. The method of claim 1, further comprising;:

if it is determined that the second content can not be rendered using the first
rendering pathway, then performing the operations of:

tearing down the first rendering pathway; and

constructing a second rendering pathway to render the second content.

7. An apparatus for channel switching at a device to render real time
content, the apparatus comprising:
a user interface configured to receive a channel selection indicator that

identifies a channel comprising real time content to be rendered;
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at | east one of a source filter and a transform
filter. 4. The nethod of claim3, wherein said

wa@lea0e0s0nd ng conpri ses determ ning that the seRCRUS2008/081788
cont ent can be rendered using the first rendering

pathma he se nd content.is of t me format as
Phe Tptcsting i egredta e gt ns M BtheE i Flfime gorigg cd be

reR@FRY bisihd'sh SN YR rinBafifegnd content from a
protocol “stack. 6. The nethod of claim1, further o
conmx lresdﬁglg inferflage panfigetedrtaiinmaid thetraal ttnhﬁeccgle@m frdo the existing

. (gnt ent thg?aﬁn, éﬁgts ﬁ?ef% I ”?ft'hﬁtﬂtge 5652 ﬁg{e Q§ﬂtf§n of! t{eggﬁ%ﬁegdq%mg

thelexwtind@nfdringtp ﬁﬁwuynlng pat hway; and constructing a
secon enderlng pat hway to render the second content.

7. An apparatus for channel switching at a device to
rendgr t rising:
usert nt ont R EARATERLT. G APARY o EAIR] Sl v
reS&l ethcichinnchshl &gibn ﬁndltm(br freteatdeticeasa. channel
conprising real tinme content to be rendered; processing
| ogic configured to determ ne whet her the real time
content oAl BBaf ARICRSN S WG ANtE kR lih A9
pat hway; %ﬁégﬁﬁng Clia@‘lnter?\mcee conflkgulré;% to inhput %ye
congaisct atrieast:omt afit sourtedilteh endx irstifoign fikerdecd ngrepddrivelmyted
if.it is determ ned. that th eal . tinme content can be
ropld B POl S 0G RV kP QHTSHE CBHWEH ng pat hvay. 6. The
apparatus of claim7, mhereln said user interface is
configured to receive the channel selection indicator
fromGa deﬁhec@pa@am of glalfm?ewéaplp;ar sidiprogéssipigdpgic 7 configured

toBEERI b E T St P b R R SRR g Berine
padSed if the refldRhc SRItER ﬁ@@fth@ &dmd forfaCanhefdlecdsdRal tahedontent
with a different channel. 10. The apparatus of claim

asgocigipbith thosdiffgropt geeseli ng 1 ogic is configured to
determ ne that the real tinme content can be rendered
using the existing rendering pathway if the real tine
contHnt i Bhedpphiacissdrtridhdr; flathcasorhpsisgh prtt@d] steelt interface
ti.me content SSSOfIated mntp t he dlffere t channe
copiigureA do apiauythe fral Bme cpaieRs from a reires! sskmr i sing a
prot ocol stack interface configured to obtain the rea
time content froma protocol stack
12 The apparatus of claim 7, wherein if it is determined that the real time

content can not be rendered using the existing rendering pathway, said processing
logic is configured to:
tear down the existing rendering pathway; and

construct a new rendering pathway to render the real time content.

13.  An apparatus for channel switching at a device to render real time
content, the apparatus comprising:

means for receiving a channel selection indicator that identifies a channel
comprising real time content to be rendered;

means for determining whether the real time content can be rendered using an
existing rendering pathway;

means for inputting the real time content into the existing rendering pathway if

15



12. The apparatus of claim7, wherein if it is
determ ned that the real tine content can not be
WO 20vd@es®as usi ng the exi sting rendering pat hwayPCEHEBZ008/081788
processing logic is configured to: tear down the
. exjsting rendering.pathway; and construct new. .
it Ralslrerihg PPy §5e Featicat Re rmdaeduPie Rofaing roadsring
pa;{}}{},waa,r‘)paratus for channel switching at a device to
ender real tinme content, the apparatus conpri sing:
means for receiving a channel selection indicator that

idengj fi a channel 0 ising.real ti cont.ent to .
bo Tl ger Bl aRR G s R AR S R bt IV R g g horises
mbdrREoCRB SR tiathahRRel SRERIEHdislonGoRTn @Gt ishE

rendering pat hway; nmeans for inputting the real tine
content into the existing rendering pathway ifit is
det in t r [ o
st it he b bRl 15, SReSRhe s G A RARNRY
coafjpeitusasobnechdfad Jouics, filiwh efida frasdoh firansed @ render selected
recei ving conprises, nmeans for receiving the channe
regldirag eqientiepgeiidorith ¢ dHcacdebiwgl user - 15, The
apparatus of claim 13, wherein the existing rendering
pat hway conprises at |east one of a source filter and
a t rensf oFim dpphtagrs aiskamtls, weerdar sagkineatsddr deaimibinge
cont ent asgggiated W t h di fferent chann 6. . The

COQMNISF RGNS q:qt%ﬁnmnilg ’th I‘g?.]ﬁltg%i}%ﬂt SAR g%s Bern%lered using the

X B RHAY pgﬂma? iSBS rdB RS chRfendigbe (Y AR JolnR s fHee
real” tinme content can be rendered using the existing

sctestedaedl hignpeombenagsso€iated evithethk diffarentcbanneht is of the
same format as the selected real tinme content
associated with the different channel. 17. The

apparat usTif apphati¥ ot 3laih UBt igthe £ oMrissi @i A IBSoBt@hing the

obtaining the real tinme content froma protocol stack
reglgimerpnteys prpnne potesol steei-m 13, wherein if it is

determ ned that the real tine content can not be

rendered using the existing rendering pathway, then

sai di8rearibhd appagreiseif giaiin1@, ¢hemein i @ds dere@mnacd tiat the real time

teari ng down the exjstjng .rendering pathway; and means
copgnt ghRg! PEERIREAAIENT Sietors e SHeIAYY o heB Add MRy for
de"t&ﬁﬁnihg EBmpRsENt .

means for tearing down the existing rendering pathway; and

means for constructing a new rendering pathway to render the real time
content.

19. A computer program product for channel switching at a device to
render real time content, the computer program product comprising:

a machine-readable medium encoded with codes executable to:

receive a channel selection indicator that identifies a channel comprising real
time content to be rendered;

determine whether the real time content can be rendered using an existing
rendering pathway; and

input the real time content into the existing rendering pathway if it is
determined that the real time content can be rendered using the existing rendering

pathway.
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19. A conmputer program product for channel sw tching

at a device to render real tine content, the conputer
WQEe@gnsgpr oduct conpri sing: a machi ne-r eadabl BCTESI0081081788

encoded wi th codes executable to: receive a channel

selection indicator that identifies a channel

conprising real tinme content to be rendered; determ ne

whetfer tﬁ‘%le%%é‘b drhivre t&é}{lﬁlﬁ&twﬁﬁﬁ b@@ve%ﬁ@é’a@ﬁﬁfé dédidlg an

exi sting renderi ng pat hway; and input the real tine
cheomglsthe davias qohem@mgsu ng rendering pathway if it is

determ ned t g g§ - nte t can be rendered

usi nagref?%e %?P ey ?’Eeﬁalé’w?fge]ﬂ) ﬁ%ys 20. A device

operaiNeirlt & f£b abmBlurédMot iebei el WRAReIrBRkctibn 11Rli G iRt

channel s, the device conprising: a receiver configured
idengifies @ehornct epmpiting Feahiiap sontant e de rendeeads ace

conf I [

t nat e e R ES e o RORRAR SENES Ml (L EEH: cap be
rehderbeudienaesdsingnendemgipathwaggi ¢ confi gur ed to

determ ne. whether the real tinme content can

r endhefeBECTiNG IHETTafe esafighraddo iundEieiTay thieg m&gpt lrgo the existing

reﬁa?&glg AJ tyﬂfﬁ i§ &G&nAR éﬁﬂhgml@?eaﬁ anfer&eﬂtteﬁi 08 b_re?r%c%etre%dgﬁmg

cont o the existing rendering pathway i
thdexietingmadienﬂgqtathm real tinme content can be rendered
usi ng the existing rendering pathway.
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