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[0002] The present invention relates generally to multimedia processing, and more
particularly, to a system for multimedia rendering in a portable device having an

embedded controller.

1. DESCRIPTION OF THE RELATED ART

[0003] Advances in technology have resulted in smaller and more powerful personal
computing\devices. For example, there currently exist a variety of portable cellular
felephones, personal digital assistants (PDAs), and paging devices that are small,

C" lightweight, and can be easily carried by users. Typically, these devices include an
embedded controller with limited memory resources. For example, the amount of
available memory may Ee limited by the small size of the device.

[0004] However, there is an increasing need for these devices to handle larger amounts
| of data and to execute programs that are more sophisticated. For example, users are
demanding remote access to interactive programs, such as gaming programs that require
the portable device to provide fast and efficient rendering of multimedia applications
and content. For example, users would like to use their portable devices to view and
“hear multimedia content, such as video clips, animations, movies, and audio, such as

music content provided in MP3 format.



2 [0005] In order to render nultinedia content on a portable device, it is
necessary to control the pendering resources of the device. For. exw %ﬁ{iﬁ
one type of portable devi é“ may include a small | ow 50l ution diﬁs’bl AP
screen or ﬁgﬁﬁﬁ%g speaker, and another type of portable device may include
a | arger { r-resolution display and two-speaker stereo capabilities.
Thus, each type of portable device may have different nultinedia rendering
resources with which to render nultinmedia content. Therefore, conpatibility
probl e ve to, be.overcane when providing nultinmedi.a content for use on a
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resources available on the portable device. [0007] Unfortunately, it is
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In one or

content developer would need to modify the content for different portable devices, and
thereby generate multiple versions of the same content. Also, the content developer
‘would have to constantly update its content as new rendering resources become
available.
f000€] Therefore, what is needed is a system that allows multimedia content to be .
rendered on a variety of portable devices without having to tailor the content to account O
for different rendering resources available on each device. The system should operate
to allow all types of multimedia content to be rendered and provide an extensible
architecture that allows for the rendering of new multimedia forma;ts as they are

developed.

SUMMARY
10009] In one or more embodiments, a multimedia system, including methods and
apparatus, is provided for rendering multimedia content on a portable device. For
example, the portable device may be a cellular telephone with an embedded controller
and limited memory resources that executes program instructions to render multimedia

content using the available rendering resources of the device. In one or more



‘01 DEC 2006 WD 03/103212 3 enbodinents, the nultinmedia systemis a snall
and efficient inpleneatation that uses few resources and is par tggugapl 6
wel | suited for use in‘portable devices having enbedded controllers W'th

i mted mWOM§138B0our ces. [0010] In one enbodi ment, the system conprises a
collection of format handlers to control, the rendering resources of the
devi ce. Each format handler is designed o process mnul ti nedi a cont ent
having a specific format, and thereby control the rendering resources of

t he devi ce tembodmimts, theahultietlmystefads a emaliphé effietamh ifiplemettatiamndiatuses ender s
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i ncludes a high |l evel application program C interface (API) that the format
handl erd00E8s t o peeioembodimentdic. syRancofnprives a trdiedtien of fosmatdendleritoded as
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handl ers, and thereby operate to tender multinedia content in a variety of
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are devel oped. [0011] The architecture of the nultinedia systemis

benefi ci al tcorrprbresontees. i Mealpertabiedayicednaludbsvdligplevel applicationpnggrem it al | ows

dev€l opers t. | t hei r f handl er fQr use.on wi rel ess
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know the exact configuration of the rendering device. [0012] In one

enbodi ment , 04 c#ekdrinwnleadsd dynasisallyr It issthersfdra gossible forsar arsWi ent in a
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a mul timedi ahabljagkratdaseddainilfiteidlcbhiRtha vaastyaTtportalsis deliaéd Wighsut f or mat
handler with the nultinmedia object, and controlling a sel ected rendering

resour ce usihayng ftailer e cortanidrased ewtheapngisring reseureey 1yaiiable at esshirdemices rom t he
mul timedi a %dc@ﬁ:otnally, the multimedia system provides an extensible architecture that allows the

system to be expanded by adding new format handlers to render new content types as
they.are developed.

[0011} The architecture of the multimedia system is beneficial to both multimedia users
and developers. For example, it allows developers to write their own format handlers

(f for use on a wireless platform. And multimedia users benefit because the system
provides a simple interface to allow all types of content to be rendered without having to
know the exact configuration of the rendering device.

[0012] = Inone embodiment, a method ié provided for rendering multimedia content in a
portable device having an embedded processor. The portable device further comprises
one or more rendering resources. The method comprises generating a multimedia object
based on the multimedia content, associating a format handler with the multimedia
object, and controlling a selected rendering resource using the format handler to render
the multimedia content from the multimedia object.

[0013] In another embodiment, a multimedia system is provided for rendering
multimedia content in a portable device having an embedded processor. The portable

device comprises one or more rendering resources. The multimedia system comprises



[0013] In another enbodinment, a multinedia systemis provided for renderitng -
mul timedia content in a pgeyable device having an enb‘féf@ded pra@e!sggrf;‘t yilliliz
portabl e device conprises“one or nore rendering resotifces. The milti medi a
system coBOPaB1% f 01 DEC 2006 WO 03/103212 4 create nedia |ogic that
operates to generate a nultinedia object,based on the ‘nmultinedia content.
The syst:em al so conprises selection logic that operates to associate a
format handler with the nmultimedia object. The system al so conprises format
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rendering riegBihapdlinglegicithaiopgrates o sontrmd A selealed rendering fogendes thet hod t hat
conpri ses i {4 E"ﬁﬂl | ect. based on the nultinmedia content,
associ at i ngﬁ%ﬂ%ﬁﬁﬁ%&tﬁ%&ﬁﬁ#ﬁ? W ?t%n%) {éSB l?i medi a obj ect, and controlling a

sel ect @014]jender iIngnothspembaiimsnt) g competef-esadatiec hrdiinefs grovidangiey conty@ises
mul ti media content fromthe multinedi a object. [Q015] In another enbodinent,

a nul ti medi WUBAEERPTEalle BiraePns Sor reRdrameinRltimtiarconied’ 18 agsreRlsdevisea
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conprises one Gr nore rendering resdurces. em conprises
means for gendsriairaguecesuThe imduetionkjwheh chased nfoihe methsd eodoanmizes ent .
The system al so conpri ses neans for _associating. a format handler with the
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advant ages, thafunfachindlerdo edndehthe mnesmadiaicoment frem thd inbltinedanebjecappar ent

after @ﬁ\{égw of the hereipafter set f.oréih Bri ef. Desiﬁir&i tion of the Draw ngs,
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t he enbodi nents described herein wl one nore readily apparent by
r ef er ence tdevidedufilndricomipniges aletcainiored rabdenng psownesmithe mdlimadiasystemj unct i on
wi th the acconpanyi awi n

comprise mggns%ror genegasting a multimedia object based on the multimedia content.
The system also comprises means for associating a format handler with the multimedia
object. The system also comprises means for controlling .a selected rendering resource
sing the format handler to render the multimedia content from the multimedia object.
[0016] Other aspects, advantages, and features of the present invention will become
apparenf after review of the hereinafter set forth Brief Description of the Drawings,

Detailed Description of the Invention, and the Claims C )

BRIEF DESCRIPTION OF THE DRAWINGS
[0017] The foregoing aspects and the attendant advantages of the embodiments
described herein will become more readily apparent by reference to the following
detailed description when taken in conjunction with the accompanying drawings

wherein:

[0018] FIG. 1 illustrates a data network that includes a portable wireless device with an
embedded controller suitable for implementing one embodiment of 2 multimedia system

to render multimedia content;



"“wherein: [0018] FIG 1 illustrates a data network that includes a portable
wi reless device with an enbedded controller suitable for i npl eggnisi-

embodi ment of a nultimedia system to render nulti-nmedia content m&—@g%@
WO 03/ 1033208103310019] FIG 2 shows a functional block diagramillustrating
one enbodi nent of the portable device of FIG 1 that includes one

enbodi ment of a nultinedia systemthat &perates to render nultinedia
content; [0020] FIG 3 shows a detailed bl ock diagram of one enbodi nent of
t he nu[(0lfkdi a BiGt2xshoedk aflkstional HiOERdihgiahGiludr#ing Wie embBodithatofmat of a

state machi ne nanaged by a format handler to render nultipnmedia content; and
[0022] FIG P@@R)‘?@”Mﬁbb&ﬁﬁﬂﬂ“% oge grsbodmepion! aendmediigyatem thafedi a
~content in I CE 4 ED DESCRI PTI ON [ 0023] The fol | owi ng
detail ed deg r“?‘g{‘.t‘%ﬁh erg@%{?@gglaﬁué* i medi a system including nethods and
appar afa®20] f or r ElE&r shogs mdetailoe tloak ciupianbf bfe émpalihafhl of tikeviuRienedia one or
nore enbodi nents,  the portable device has an enbedded controller and limted
resour ces (Wsﬁn}oﬁﬂﬁ-@éd menory capacity), and the system operates to render
mul ti ' cont ' ' [ vi ce.
[0024] 2 Fhne. or Fios At olA ohP EmByiicfibfs SRR BSOSO P2 el B 3
runtime entoeoderemniltiaediaebneg; emd t he device that is used to sinplify
oper at ] on _of thegl:bev' e, such as by providing generalized calls for device
speci f i%922bsour B4 hets ganembelimeat et %@rrrpndesmgwl@mﬁ@wommmne
Envi ronrrentai)%abyg&@‘)- 5s (BREW software platform devel oped by QUALCOW
Inc., of San"Di ego, éa ifornia. In the followng C.. description, it will be
assunmed that the nmultimedia systemis inplenented on a portable device

exgcuting a runtinme environ , t he BREW software platform

However, one or nore enbodi ﬁfé@ﬁﬁrhﬁ@mﬁ@m a systemare suitable for

use w 1Pt her iy 3 | I3 h:a,cont ent
fod23 waomo%%% Al S hioR MR e Eﬁuﬂtgg‘?gﬁ syBh | Hiide

on a portagl e devi ce. ustrates a wor k- 1007t hat
i ncl udes a methpdbimel appasitess Hordendedeg DORtimedia komtantémhgddasle devite. alnl ee or

sui tabl e f OIrnoirenJ)nllbeo nqteriltg, S Bgna%@geqviicﬁrgs ag fem%edded controller and limited
resources (i.e., limited memory capacity), and the system operates to render multimedia
content using the available rendering resources of the device.

[0024] In one or more embodiments, the multimedia system interacts with a runtime
environment executing on the device that is used to simplify operation of the device,
such®as by providing generalized calls for device specific resources. One such runtime
environment is the Binary Runtime Environment for Wireless™ (BREW™) software
platform developed by QUALCOMM, Inc., of San Diego, California. In the following

C description, it will be assumed that the multimedia system is implemented on a portable
device executing a runtime environment, such as the BREW software platform.
However, one or more embodiments of the multimedia system are suitable for use with
other types of runtime environments to render multimedia content on a portable device.

[0025] FIG. 1 illustrates a data network 100 that includes a portable wireless device 102
with an embedded controller suitable for implementing one embodiment of a .
multimedia system to render multimedia content. For example, the device 102
comprises one embodiment of a multimedia system 104 that will hereinafter be referred
to as “IMedia.” In the network 100, the wireless device 102 communicates with a -
network server 106 over a wireless network 108 using wireless communication channels
110.



mul tinmedia systemto render nultinedia content. For exanple, the device 102
conpri ses one enbodi nent @étxa nultinmedia system 104 tﬁﬁ"&; w | hq;rfi(j—g_a(f-tmsbe
referred to as "IMedia." I'i the network 100, the wirel®¢ss device -
conmuni cat'@L3H¥2 2 network server 106 over a wirel ess network 108 using

W rel ess comuni cation channels 110. 4 /3 1 DEC 2006 WO 03/103212 6

[ 0026] In one enbodi nent, the device 102 conprises a cellular tel ephone that
may transmt and/or recejve voice_ information over the w reless network

108. HBW&Rler, orl8 ongembgdimenhiisodavias 192 spmprsesheesdinlap talenhene thebwRR syst em
i t abl i . e : ' l e,
o ber b ur'p kiRl 8o Wcklye SbREInfol R ey ARVIRIES bR 10, BSfefet Ay ©

emai | devi cesnorpagdbdimeénaifete daaoibddansitinabi dyetehere pliebesfoptise with bthat | y any -

ot her type of portable device that includes nultinmedi a-rendering resources. .
[0027] The tiB&saf pontable dayices Jior praranlo.cotherisuitaie periabipdeieasinphedepbutesnt ent
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Addi t i onal | wirtusilyl dnyroebiraypectiposable H3 Gt BchPebauiipnelisad@eiioretdhircaevi ce
102 fromthe network server 106. It  is also possible to download nmultinmed a
appl i d2P28ns or Hflevine 108 mayalwased e mphinpedigppplisgtions e corfeatyyekthent j t y

R e o T

102 al so coup as a local station

118, via a dbwmeddel iitthelieOice 100 from theheslione firvert 106. |Aaikitionalprdgsitiateliion 118
downl oads nul tinedi a applications or content to the device 102 using the
direct |i nkcopsapt 1Hymaxalsebe dowploaded torthedetiiee HFpirera shg mywarkserer defvnftoaded
to the devy : : 18 Usi ' . ] The.
Medi a syst 61%%%8}9%131%3@%\2@3 oaggﬁégﬁﬁ%@r@gﬁt%gb lttﬁc%k(%e%%'g gg?&%ﬁ 102/
and oper at eanyanthdrmetwiaiieatity to@pled to tha deérelays hetwoekl1@8.appl i cati ons or content.

102 “TRBARK he. woimce SroRITEDS b GeRirol B0 CLIBISY HectB [OBdOF TSR the
devi ce dur | ich JoBRWIrRGAL 18 B Aireb AR TROAL ERBbaiplle thd¥icia system 104
I's provided on a conputer readable nedia, such as a floppy disk, and is
| oaded ont owbtkstabigs f £3ndddBoddsrmutisesia applications ot ¢omtent to the device 102 using
the direct link 120. For example, the multimedia application 122 is downloaded to the
device 102 from the workstation 118 using the link 120.
[0029] The IMedia system 104 may be downloaded from the server 106 to the device
102 and operates on the device 102 to render multimedia applications or content. In
another embodiment, the IMedia system 104 may be downloaded to the device 102
from the workstation 118 via the link 120, or may be installed in the device during
manufacture. ' ( ﬁ)
[0030] In one embodiment, the IMedia system 104 is provided on a computer readable
media, sach as a floppy disk, and is loaded onto the system 118 for transmission to the
device 102, In another embodiment, the IMedia system 104 méy be stored on a
computer readable memory device, such as a memdry card (not shown), and plugged
directly into the device 102, so that the IMedia system 104 may execute on the device
102. Thus, the device 102 may receive the IMedia system 104 in a wireless
transmission, a wired transmission, or by retrieving it difectly from a memory device.
[0031] The network 100 may also include other types of portable devices, such as other
types of wireless and non-wireless portable devices, and these devices may
' communicate with the server 106 or any other network entities utilizing various network

types and communication architectures, including wireless and non-wireless networks,

1



device 102. In another enbodi nent, the Media system 104 may be stored on a
conput er readabl e nenory device, such as a nenory card (not shqu)ﬁﬁgdw
plugged directly into the device 102, so that the | Media systen1164 may
execute on the device 102. Thus, the device 102 may receive the |IMedia
system 104 in a wireless transmssion, a wired transm ssion, or by
retrieving it directly froma nmenory dEV|ce [0031] The network 100 may al so
i ncl ude ot her types of portable devices, such as other types of wreless
and non-wi rel ess portabl e devices, and these devices may communicate with
the ser veprlw@ﬂéPubélﬁyetwpﬁérSWH@tCW%OEﬁmt@ie@@etwm dFpchfnisard ®is net wor k
types and  GRmRibh ekl dRN eI LBE YRS emtolfleHE bNBe WIER] §58manHoRHAz M I el ess
networks, 1 2006 7 private and public networks, swtched and non-sw tched
net wor ks, "Mitmedie cpiteiks and any combination thereof to downl oad one or more
enbodi ments of the | Media system 104 to render nultinedia content. [0032]

FIG 2 Shg)@Z]aFlfdJQ‘s‘ﬁdu@'&%nc%r%?ﬂﬂoéi‘d@&FaﬁﬂlihsltﬂaM?gtoE]@E&Mﬂ%@oﬁﬁ@&%:mt of the
device 10 that i ncludes one enbodinent of | Medi a system 104 t hat

oper at es {18t ipeiflse prombedimesfiohthe &Yptiatrsiom At thefeppreles tPasndeompiimeds processi ng

| ogi ¢ 202 cérinadt. The déd RbEEb{pAsa @rdcél;glﬁé T&@ilc 208¢hs iDbRpled Rn e A d&h 8K menory
216. Al'so coupled to the_internal data bus 204 are instruction nmenory 206,

nultlnedl3‘5?6?@@8%P%W?&%H%éﬁ? opupIRg Qthe ternaf kb2 ih#"s ISt tion WEIpoTY nt er f ace

212, disp b@ag multS@HiG agphatiopldHitéht lre@b§ 284 BeapadighoryPlal dsorihiRbiice Gl 2, @splayit er f ace
214. [0033] rlngpoperatlon of the devjce 102, the processing |l ogic 202

execut es T3 mpdip fgie 2l Brand meuiupred(O) mistfAes lAst r uct i on menory 206 t o
generate a runtine environment 220. The runtinme environnent 220 may be the

BREW envi ase Bl opSlathf of il deabd mzrtH@ﬁQrbééﬁsu%ﬂU i& QIEREutes p fBgnaﬁSSI st with
i nstruction execution, the rocessmge ogic 202 utilizes t stack nmenory

21.6 to w@v@lﬁﬁ@gﬁda?ﬁhaamuﬁpn PREeE ﬁ%ﬁ%er%%a AEGHYFIYEHh2Y; e For

exanpl e, HhEmPeRsSRSiNNd A e 1ROEREWRYiShAER o CARS L@AbIS runvidk kAlloBSent Pr 0gr am
addresses, pointers, instructions or other information _itens on t he stack

merory 2180 a3t WifonHBENG e HE Pracreng s dLL riHiEey Btk SETORE/ 04 or e
i nfor mat i e@re@rogant @R R YctDASINS: terﬂpotrahﬁbmam)r BRIy the mcesihglogeam menory

conprises virtuall pe of suitable for th ge and
retrlevaIHBYmPWF8F§& ﬂ@‘ﬁﬂ% PREYBA %@ 1WEWW%§FEMMQW%“°§ ﬁnone or nore

enbodi mentisms éBe PARGRESHTY 6] 10 Ghdhe? &zbdaeﬁaaf ite@SocassibRgicaat ﬁiaﬂﬁtbﬁy, har dwar e
| ogi c, software, or a conbbnatl Qn of Qﬁge?a?d software. .Thus i}he
proceSS|nﬁﬁ@ﬁﬁ?ﬁ1m§ﬁ§“%§%% R 88ﬁ$PFE8§ e e TSRS PHEE ATTHEY eadabl e
i nstructi @mstype of memory suitable for the storage and retrieval of information by the processing logic

202.

[0034] In one or more embodiments, the processing logic 202 comprises a CPU, gate array,
hardware logic, software, or a combination of hardware and software, Thus, the processing logic

202 generally comprises logic to execute machine-readable instructions.

[0035] The instruction memory 206 comprises RAM, ROM, FLASH, EEROM, or any other
suitable type of memory, or a combination thereof. In one embodiment, the instruction memory
206 is located internal fo the device 102, and in another embodiment, the instruction memory 206
comprises a removable memory card or memory device that may be selectively attached to the
device 102, and thereby couple to the internal bus 204. Thus, the instruction memory 206 may
comprise virtually any type of memory that is capable of storing instructions that may be

executed by the processing logic 202,



[ 0035] The instruction nenory 206 conprises RAM ROV FLASH EEROM or any
other suitable type of memory, or a combination thereof. In on ‘fngndgﬂgpt
the instruction nmenory 206 is located internal to the device 1 “&nd i n
anot her enbodi nent, the instruction nenory 206 conprises a rennvable menory
card or nenory device that may be selectively attached to the device 102,
and t hereby couple to the internal bus8204. Thus, the instruction nenory 206
may conprise virtually any type of menory that is capable of storing
instructi ecuted by the roceSS|n | ogi ¢ .202. Q1 DEC 2006
5 T0036] Thael B Peitin e B S5 Geapi Sy BaRrrl i & ke B GHAREHE St rom &
keypad, peiut paagordem i@gut metlouiciis pPatow Qﬁseﬁiohﬁéracttmﬁﬂhttheftﬁ@lh@.mBm displagl | ow a
user to i t wih the device,. 10 S | ogi c. 215 conprises |ogic
o out put VIEREDS FRATOR 1R OEu o e e oA P A AT T Yy

i ncl ude aimclu@yn ILED LED @tolfheﬂ‘tylbeyqfﬁlsplﬁy i@l abhehedolop el 8 H’dﬁ@rmdogﬂc doogi c 218
conprises | o |c udi o ice renot e
speaker (sf"BF * %Im(f)m%’%/%o?‘t{?r? ag F°d eﬁpetr(o)tr‘ reﬁlé)!ie SB?a‘i(%rgEﬂraauglrQ&% (%0 Eﬁ’fgy . exanpl e,

a pair of of@nmtresosmeabeemnmeya pae@éreqmtetsh@kﬂmmpytecme thdreutauti off the addmgl c 218 to
render au Vi ce .user. .Jh the di.spl 215 and
the audi O%gf 2'1@10 rﬁri r au 10 ntlfo UI%PP% %) aha\I{ic \AlbsFreTlgjrs] g dlqpiag'fl? ic ?]e‘ja a|¥<ri] { a%uac o

conbi nat i dnglct2cb8 arlaj/ mmnnlaehadeemr@@df.bﬁﬂnfm@re i srydembivitizuad alow thadbvoe il(ﬁfior mat i on
to the deﬁ%ggv% gofm%gpﬁghmigﬁknﬂ(&*@é&wgace 214 operates to transmt and
receive information e 102 and external devices, systens,
and/ or networks. For exanple, in one enbodinent, the I/O |nterface 214
conpri ses [@37jatthol/® manaced M @peratby to triirtsm(tra@d resdhavinprrtdtiat bopemnatessvito transm t
and recel |nfo i.on over a ata rk_usin xanpl e,
conmuni catll oeﬁld KR 11155%%8%% VRGPS &8%a i “Ftwmﬁ(tg T EFa) %b'él R e Ishgéfom rcuitry

t hat nnduhm@ﬁwai%k@mmmms@mmpeemxmemcﬁmﬂMmﬁH@wnﬂma@eesenQFMUgnbmﬂoz and
converts treb:%ven}?] nn Fo%%véé ‘?Fefl?sltda%'}lt wh(tusm or exax%ﬁ%',eclg%%uﬁlcgﬂﬁlllﬁ e Pd. table for
wirel ess {Tansm saion 'sceiver al'so conprises circuitry

t 0 conver fForaeeply,ad tralnsogiherfqomqn@magcuwmhuumpdamt&rsomfosﬁa@jntateseivedtfmmh@naI s

sui table for jng logic
202, [ 00381 ARGt ret » EtpRRt: BYRSSRHEN peRF ER LN o SpRIPERSR,

t ranscei véor Witekss mpemwu@sSm‘daﬂ}t, tharigndceive aldo ccef@ee%eslrmnﬁrbtomaweﬁmm@w& a

hardwi red,c W}[#P t PBEnddRBon ank QuUSQIEHNI cate with
a renote gi%tm hﬁﬂmhﬂﬂgc&@h5§E¥§Hw%&%ﬁi&%gﬁ§ﬁ &%1d e Tﬁ?ernet [ 0039] In
still ano@h@%memhbﬁﬁnmnﬁmﬁghewEﬂt)|nterface 214 conprlses circuitry that
operates to connunicate wi th |l ocal devices, such as the | ocal workstation

116 usi ng ?Ja n another e?néelo%[igrnlgntl{hg %/Oluﬂérﬁm% Qﬁ%m%é'r se@%ar@éeﬁ%r {thCdeQEs gircuitry

(such a_s por to c
transm.1t and receive information over a hardwired commumcahon hnk such as a telephone line,

to communicate with a remote system on a public data network, such as the Internet.

[0039] In still another embodiment, the 1/0 interface 214 comprises circuitry that operates to
communicate with local devices, such as the local workstation 116 using the link 120. The /O
interface 214 may also include circuitry (such as serial or parallel port logic) to communicate
with a printer or other local computer or device, such as floppy disk or memory card. Thus, the
1/O interface 214 may comprise any type of hardware, software, or combination thereof to allow

the device 102 to communicate with other local or remotely located devices or systems.

[0040] During operation of the device 102, execution of program instructions by the processing

logic 202 causes the [Media system 104 to be generated. For example,



with a printer or other |ocal conmputer or device, such as fl oppy dISk or
menory card. Thus, the I/Ointerface 214 may conprise any typ

software, or conbination thereof to allow the device 102 to co nlcate
with other local or renotely |ocated devices or systens. [0040] During
operation of the device 102, execution of programinstructions by the
processing |logic 202 causes the [Medi@ system 104 to be generated. For
exanple, 9 |IMdia instructions that when executed generate the | Mdia
system 104 may be stored in the instructions nenory 206. The |Media system
104 i nt er Hdedia ippirugtiang det wheniekesvied ginegisiiaiMedipaystes 1 Mand e staigh it thedi a

appl i cati ggu-aBRd ncAHERs. R Ma@a %hﬂ%ﬁt %@%actfv@i[h tﬁmﬂm@emmrﬁéﬂm'@
applications and content nay ownl caded to the device 102 via the

Wi rel ess HBHAOMEIMYR 2gpltpatiops Wéﬁmielﬁ opHi dﬁf@%w lz)osanpﬁ BHEmEHBodi nent, t he

| Medi a SY§1§;§iHét113ﬁ¥lanﬁ@@ﬁtér@M@§betJb@vnmdc{l&iltmgﬂﬁncquﬂhﬁﬂ% v&leRESidA dR@ndEMOry 208
via the internal bus 204 a processes the content to render it on the

devi ce 102°15¢ I the BFEY £A%) Twrter?mp%m@évheéédeélaﬁéﬁ%m4ﬁaﬁﬁ‘@§816.ﬁ&légneéia

fl:vzgl ay |@?1t&1t sltgﬁ&iin?he dl@ﬂirﬁz(%m&hé inverrl bU3e04 Migtpl'cfé@ssgﬁﬂé croetam&mené’em IT_he §
la system al SO, oper.at es rocess an render stre mul t1 nedl a
content. PBRedRAR 8y Wierastng Wi %@%Q’Fﬁéaﬁnaerwgmsglﬁfes&l&zﬂrsa'&a@ i §U80m t he

net wor k igl%mx 8c, §il?thd:ﬁ)ﬂnﬁﬁ eﬂs?%nﬂgan Qﬂ]’l(ﬁgé’Eﬁzdﬁ@ysﬁé’h@!@%Wﬂo%@erii@itolpﬁjc?gaidhed| Medi a
system t shou e_not ed  t hat nfigquration o e device
102 is j ué@d%ﬁ@eaed%mﬁw% SRS T EBIR Ftﬁﬁmi“ﬁﬁ}té%ﬁﬁ‘taﬁﬁaie%ﬁ%w@ﬂ% i ment of
the | Medi &omysd o0 Mslethe dader1 0Dl réddemed ifthe apfdeil 0L BdiaGesidnent . It is
al so possi&%e to inplenent the (Media system 104 using other devices or
device configurations within the scope of the present invention. [0042] FIG
3 shows a detail ed bl ock diagram of one enbodi nent of the | Media system 104

for use igathe seRwd &Qloﬂe@a'}at tg@g)nﬂgd&btﬁﬂ 01@3dévrtié|1|(;l|ﬂ@§usﬂ&’lielcgﬂi§lﬁalt:dilv\/al’e 3,02 t hat
conprises p iC an i ona i nclude a timedi a
processor5§@%e‘ﬁﬁﬁ PE“@B%@Fﬁ &PWV“&E§¥8ﬁ§@3%ﬁwmdﬁ%@ééng%WPW%Eﬁua
infornatiQﬂﬂw#ﬂmymﬁko@@naﬁﬁuﬁﬁﬂme%hﬁu@kﬁw&MhﬂN%dﬁSﬁﬁm@ﬂﬂ@@mghﬁ&-the native
hardmare 302 |n(%udes |c to ap ate t%ﬁ devi Ge strenderlng resour ces
(i.e., di SpIsso §F%°%@ m“@fg“T a“Pﬁg THEPrDEBYE T ng 1 ogi c 202 and the
mul ti medi a processor 304 may operate to control these resources. [0043] The

de\dll Cf 10§o@hp‘ e1ct. NGhdiesieRAdd w&kmhﬁamrmdn@emﬁlmroe@@ﬁem@tsieﬁlqmrfd; ses
audl o

~audi g2 310 _and .vi deo no nodul es represent
| ow- | evel "eontifdpacsidduihedeyisrald= g}ch%i %ﬁ%@waﬁeggiﬁ’ﬁvo%% H‘ioﬁ%?%)%g with the
native hanghare adD2at @iy ieluds ehakiteda pﬁ&dﬁfr Bmgthzlite:sspbld’ﬁ@ﬂy ddstpnedesanpl e,
t he video nodul e 312 communic W th the f‘ﬂ% ﬁ%ﬁf% $Sar . 304 to
control viPERSES PEHEmsAiE YOy E@hﬁ @be?W%Wﬁg WSS EPHER P TN it is
al so possinkld@ate@02 includes logic to operate the device’s rendermg resources (i.e., display logic 215_
etc.) and that the processing logic 202 and the multimedia processer 304 may operate to control

these resources.

[0043] The device 102 also includes native multimedia software 306 that comprises audiol 308,
audio? 310 and video 312 modules. These modules represent low-level software modules that are
used to directly communicate with the native hardware 302 to control selected rendering
resources. For example, the video module 312 communicates with the multimedia processor 304
to control video rendering resources. Although one embodiment is shown, it is aiso possible to
have fewer or more multimedia software modules 306 and these modules may communicate with
all types of native hardware 302. Thus, other native hardware 302 and software 306

configurations are possible within the scope of the invention.



have fewer or nore nultinmedi a software nodul es 306 and these nodul es ma
comunicate with all typg® of native hardware 302. Titws, otherp ag‘g@i’@e?_‘({%
har dwar e 302 and software *306 configurations are possiBle within tAé scope
of the iWeR#I®GAI2 .. 26 .31 WO 03/103212 10 [0044] During operation, the
devi ce 102 executes programinstructi onf to generate the runtine

envi ronment 220, which in one enbodi men 0 is the Brew environnent. It is
t'hen possible to execute the I Media instructions to generate the Media
systef®®34 to Eemidgopamation, theldevicolientciites propjamminstnertions tdgenbmter that i me
envi ronment . For exanple,..the. | Media instructions_may be downl oaded to the
Govi co i SIS PR 220 e h IR 67 SO i iF PR SRR Boff nremor y
206. [ 0045khehiRsdibRdb Bxhf BINEi PRELAE RS t Sebab HROIMAM &ysi¥aeliqy @ont ent
handl i ng and define a framework of nmultinmedira interfaces. In one

enbodi nent rendaembiokidia sorgens mm d@dunctipe mathabe tuntiprecanivitenmntig. Fot &xaamipie

features. 1. ovi des generic.and eas ccess t.o deyj ce. mul tinedi eat ures
bna capabi e Ml SSEuHRER e BBl aE Rt S8 e Vo bG8 ol r curt
(ASI Q) | evehd sidbdd st strid¥tlof nidbry©8QUr ce management. 3. Provides buil ding
bl ocks to devel op conplex nmultinmedia applications. 4. Optionally derives

medi a [0945¢ Tha dMgdinrsysteinel 0dxaperatdsdn abstiattemuliimesite content handlingand defineia il e.

[ 0046] The .l Medi a system 104.-i necl ud a create i tility 3 nmedi a data
Seruct ur o Bl BB RGT ot 3 phe SRSl hemiedis ote 8 <own s
part of thepMedit@providel BETolRévinSieatirdsMedi a abstraction, 328, which
illustrates a basic Media object that is created during operation of the
| Medi g, SyS tpediddoenbrid gl Pdds § dcd8SeldeRick ﬂm%eaia@eatﬁe@m@sﬁﬁaés.t he |Media
systemis provided as follows. IMeEDI A ABSTRACTION } [0047] The IMedia -
abst ract i or2. 328 Shieldacomtpdex spplicatinnespkcitie irgegrbled miycnie (A SKT) ddviebmubiedaand| an
of a nmultinedia tent type. The | Media abstraction 328 naintains a
reference to ne Sa’é‘ilﬁf‘s?%g?ﬁ@n?&@&fe&tdata structure 326. MEDI A DATA
STRUCRURE [[08d8ds thimidPslbéks 48 iaveldy smtpl-emiBin QR iR AR, encapsul ate the
medi a data source or

4. Optionally derives media type based on file extension, file content, or a

signature in file.

{0046] The IMedia system 104 includes a create media utility 324, media data structure
326, and format handlers 314, 316, 318, and 320. Also shown as part of the IMedia
system 104 is an-IMedia abstraction 328, which illustrates a basic IMedia object that is
created during operation of the IMedia system 104. A detailed descxiption of the

components of the IMedia system is provided as follows.

IMEDIA ABSTRACTION | )

v

[0047] The IMedia abstraction 328 is an abstract interface enabling registration and
handling of a multimedia content type. The IMedia abstraction 328 maintains a

reference to media data in the media data structure 326.

MEDIA DATA STRUCTURE

[0048] The media data structure 326 operates to encapsulate the media data source or
sink. This allows the IMedia system 104 to stream media data from or to various
sources or destinations. In one embodiment, the media data structure 326 is formed
from data structure logic that comprises the processing logic 202 executing program

instructions to generate the media data structure 326 in the memory 210.



sink. This allows the | Media system 104 to stream nedia data fromor to
vari ous sources or destinations. In one enbodi nent, the nedia qﬁ%@ me
structure 326 is formed fromdata structure |logic t hat conprlg ﬁ%
processing | ogic 202 executing program instructions to generate the nedia
data structure 326 in the nenory 210. u 1 DEC 2006 11 CREATE MEDI A UTILITY
[0049] The create nedia utility 324 pdriforns several functions. First, the
create nmedia utility 324 operates to receive nmultimedia applications or
content for rendering. For exanple, the nmultinedia applications or content
may be st&B@é!EHﬂEHégﬁﬂlkaK208 and this content includes a function cal
to the create nedia utility 324. Second, the create nedia utility 324
processes [10AY ke ardatpgerdie Widorizé nerforos evealtfenctions) Nistlithe cobieerdiahtiEgd2on t he

| nf or Mt | GrfRN8 ALARn imkdianliicdifh dPL AR remi%“n o CaGAbIL Nk bt dEdi 2
object, it sets the nedia data and pl aces e ia obj ect in the r eady
state. | nappHeatient @PmHEmmay bhored iagheanamog %)Smlﬁ [thig spn@pigngledes o furetipnfoalbm cr eat e

nedi a | ogidfind Bake m&PRHikySLI. 406 dPHOGERS b { utﬁgjl @4%%65%@9%{119916«:% ogram
instructions to create the | Media Ob%fCt in the nmenory 2 nd performthe

f unct i ons cesfent ereaiegaiMedimaiiont ised anttRe igfeentipmenntaingd &1 the mf@@%q 32%6n one

embodi MeNtfied AQ1ifd @QINed B Rt Hidid it Yedd Batd HRIPHEQSHSIRIARILRE it BFt&Ld hat
conprises the processing logic 202 executing programinstructions to sel ect
a format HaRdDepe adodigsicihgpeate W@lﬁusﬂlﬁfé3qﬁl\/"e@ﬂ&eddcﬂ]%‘é”ﬁat@alﬁ%ﬁ%@%cBP?n ot her

functi ons cggsGed iREHodIN B 18kic TRlex@XNBIYr&rart MArRBIRES ErOik thl DBdcE: Byedl iHat es the
data structure 326 associated with the nedia content to determ ne which

format hafliemopc 18 areretformFORMRTIIANDIERS] Db ik sreeCHdYi ment, the

| Medi a system 104 conprises a collection of format handlers (FH). For
exanpl e, il M anBShEAa kI FRS 4 Db doicdB3 103 ot MREHHe:318, and
ADCPM 320 fornat handl ers.” These for mat | ers provide interfaces 322
bet ween | MEdrogessigsjogist282 %ﬂutﬁlﬁémﬂiﬂﬂtm%ﬁf@aﬁ‘ Wéﬁ%ﬁﬁf@aﬂw@w&? S sof t war e

of the devyiif e dia btje@ DR peBHROHRTBRLtiont D&cARYE ABtin AR SlGh R, IhBtQIRELt a
common instruction set so that multinedia applications or content may

utilize tﬁ@m§ﬁﬁﬁﬂ@ﬁ@¥kﬁéﬁv%ﬁg3%8“Fﬁ@@9M@PﬂFHEdPGFWﬁF“HEﬁHP@?g i perform
simlar tagksshasdi&ho @cpl ay, stop, rewind, etc. Any nunber -of format

handl ers may be wused, and new for mat handlers may be added to render new
types of nmultimedia content. In one enbodinent, the format handlers are
formed fromformat handling logic that conprises the processing |ogic 202
executing programinstructions to performthe functions of the fornmat

handl ers GE4OMADSANIY

Q
—

[0051] In one embodiment, the IMedia system 104 comprises a collection of format handlers
(FH). For example, the IMedia system 104 comprises MIDI 314, MP3 316, MPEG4 318, and
ADCPM 320 format handlers. These format handlers provide interfaces 322 between IMedia
objects and the multimedia rendering hardware and software of the device 102, In one
embodiment, the format handlers interpret a common instruction set so that multimedia
applications or content may utilize the same instructions to instruct the format handlers to
perform similar tasks, such as play, stop, rewind, etc. Any number of format handlers may be
used, and new format handlers may be added to render new types of multimedia content. In one
embodiment, the format handlers are formed from format handling logic that comprises the
processing logic 202 executing program instructions to perform the functions of the format

handlers described herein.



a9 2% WO 03/103212 12 [0052] In one enbodi ment, a common instruction set
instructs the format handi®gs to render nultinmedi a cgntent anﬁ ppg‘{'i ?_m a
mechani sm f or passing parameters and status. A sanpl€”of the ris FiUctT ons
i ncl uded wo osm@s2tomMmon i nstruction set is as follows. 1.

| Medi a_Set Medi aParnO ; sets paraneters of .the FH 2. | Medi a_Get Medi aPar m()
;gets paraneters fromthe FH 3. Mudia 3ét Medi aData( ;sets nedia data 4.

| Medi a Get Medi aData() ;gets nedia data 5. |IMedia GetC asslD() ;gets class
| D 6. ONMEZ]i a_GetIStoat e@bpdimtent, st cimemdh inktvtedioa sRagstatcer thio fortnaOhanddegrs &6 er s a

conmand to FH C

[l back wi FR.]. . Medi Pl Q.1 " pl I 9.
Ve o ot opfpder matime e cHE RGNS TP PE P SRS R s 8 f1o{ o
paraneters § Q033 Jreie i‘ﬁé’iﬁ{)ﬂ%ﬁs int:taaeamia@oéﬁﬁw%tﬁa%mtw%foum.on may be

included in the” IMedia object to instruct the tormat handler to set

specific paj anet gk sy %%h\%cﬂ s vari ahlsegggn%?%g%ka‘#ﬁge tth the format

handl er. For exanpl e, paranet ers’ associ at’e ofmat” handl er desi gned

to render MPEG viMiels GetMegiaPeim(hisi Ng t hegetk MedhissefrdachaPar r no
instruction. In other enbodinments, specific format handlers may al so

i nterpret atditiBfediaiSetediaPaiels (not shewRMEBHAA t hat may be i ncluded in

the | Medi a, obj fﬁ[}g re used [, specific function of the
resource bezli'ng e@%‘?@%‘g{' e d I%E?éﬁ] In one"’gtﬁ{?)’ge@l;d’nen , a format handler is

sof twar e rufini ngiMedis [E=tORKdDIY) e device @sisphks I®f the | Media system 104.
I n anot her enbodinent, the format handler may be a conbination of hardware
and sof twar®. FulMedia Batetate(br mat handl er €8Wdpihe added to the | Media

system as t4]1ey bﬁ\gg yplge 'é mhiﬁqso t hat t@%iét&@qicﬁﬂﬁx &gy extensi bl e and

able to render new medi a coht®ent as It becones avail able.
[ 0055] Durigg opBvedia dMay( or mat handl er s jisgesiley cdrfwaandioldd (their M I\/E(\)
type) with “the runtinme environnment and they can be detected by multinedia
appl i cation® by INedEtitoR)for the M ME typsuerstanememard o |ist of

supported ({ggi sm&ﬁg)sféftgicﬁz i C)handl ers i{gett‘;;geospggrgé{brsEach format handl er

provi des a selection © ns that
[0053] For example, the IMedia_SetMediaParm() instruction may be included in the

IMedia object to instruct the format handler to set specific parameters, settings, or

variables associated with the format handler. For example, parameters associated with a
format handler designed to render MPEG video caﬁ be set using the

IMedia_SetMediaParm() instruction. In other embodiments, specific format handlers

may also interpret additional instructions (not shown above) that may be inclﬁded in the
IMedia object 328 and that are used to control specific function of the resource being
controlled. . (

{0054} In one embodiment, a format handler is software running on the pértable device )
as part of the IMedia system 104. In another embodiment, the formét handler may be a
combination of hardware and software. Furthermore, format handlers may be added to
the IMedia system as they become available so that the IMedia system is extensible and
able to render new types of multimedia content as it becomes available.

[0055] During operation, format handlers register themselves (their MIME type) with
the runtime environment and they can be detected by multimedia applicaﬁons by
querying for the MIME type or enumerating a list of supported (registered) format
handlers in the system. Each format handler provides a selection of functions that

include, but is not limited to, the following.

1. Providing an application program interface (API) that:



include, but is not limted to, the following. 1. Providing an application
‘programinterface (APl) that: 01? C 2006 WO 03/103212 13 a. Perforns

pl ayback and recording of nultinmedia content, including cont ro_gl,!i ﬁgg 2
functions such as seek, pause, resune, etc.; b. Sets and/or GetS fatith g%d
vi deo contwolo3pexzanet ers; c. Handl es asynchronous events fromthe | Media
object. 2. Sending asynchronous nedia events via registered cal |l back
function. 3. Managi ng device nul ti nmedi alfenderi ng resources. 4. Managi ng a
state nmachine that is extensible by derived classes. [0056] FIG 4 shows one
enbodi ment of a siat e Feiohnnplagfitkrmpd agpeddiby obmilinnsia cdneend|inciudiagr ender
mul timedi a content, f?_r %;(arrpl e, %lhe format handl er 318. The initial state
of the format harf@Epiling m ARZA U abﬁ‘??g’f?%c’ff% ®{andl er is associ at ed
wth an 1 Mdia gpject . oes to READY 404.
From t he READY gjtbat'e % 45*’%{"%?6?33%‘%‘% &Eian'l g%@%@%&%@%@% to either PLAY 406
or RECORD 408 states Iasgid apmchmmoanelentssisan ittt dMdedn dbjedthe nul ti.nedi a
.content. Frgmthe PLAY 406 _and RECORD 408 states, the format handler may go
to PLAY- PAU 4109685111&%}@&9@@1&@9@3?% VigpgPrealbatkArRRIon ¢ i s al 50
possi ble toqgesu o 13 Qe e RECORD 408 states. The

f or mat handlatrér naqga% sﬁ&%#%%gglﬁgeret ugﬁ&tg%ﬁt e READY 404 state. [0057]
Ther ef ore, usi ng Mhmngiiga satereichine thid (s extensitde ppdsivelieldsms. each f or mat

handl er to control the device's rendering resources to render multinedi a
appl i cgod3m)s or GUGt &shows drkdEnsboditheftiof atshitd mhaSnd I massed bahemwitt h t hat
formal handler. In another C enbodinent, it is_also possible for the fornat

handl er to ihpdlentorrender gapltiaediacontent; for exampienibe format handled 8s Abamitid FI G

4. Further ' ﬂﬁﬁ I Byl %ﬁ' I I 1ional
st at'es, mrgka%?r%{/ﬂﬂgg&ﬂ%égﬁﬁe??%g 2'0%‘;38%%}1%3 pr lg)gl]e@%%rqf g%é@?‘%ﬁl%gﬂw& shows
one*-enbodi miMedid otdedtehd stete DD thef formatcnddier peesiol REATEYI404. Bt it READY
portabl e device 9] At block 502, a multinedia agpl ication aor content is

created usi iy %E%Sfogaﬁgw@eﬁ may grached 10 hrplLAL 4080a KELPTR 408 skiasabl e
S?ngﬁ'— nggir Aa%ﬁét?il@l %ﬁ@ﬁs'aﬁ%&ia% n»%fgrr?&%'fxﬂﬂﬁﬁédﬁrc%ﬁ‘ﬁeﬁt. 'AY5 i Re PRAGCAGS %1 N9 the
RECORD 408 states, the format handler may go to PLAY_PAUSE 410 or
REC_PAUSE 412 states. From these states, it is also possible to resume the
corresponding PLAY 406 and RECORD 403 states. The format handler may also
STOP 414 and return to the READY 404 state.

[0057] Therefore, uéing the state machine 400, it is possible for each format handler to

contfol the device’s ren;:lering resources to render- multimedia applications 6r content
(IMedia object) that has been associated with that formal handler. In another
embodiment, it is also possible for the format handler to implement a different state
C machine thén the one shown in FIG. 4. Furthermore, in other embodiments, itis
possible to define additional states, which may be used during the rendering process.

[0058] FIG. 5 shows one embodiment of a method 500 for rendering multimedia
content in a portable device.

{0059] | At block 502, a multimedia application or content is created using IMedia
constrﬁcts so that it may be rendered on a portable device. For example, application
developers créate IMedia objects using the create media utility 324. The number of
IMedia objects and the capabilities, such as simultaneous playback or recording, are
dependent on the device. All IMedia objects follow the basic state machine shown in
FIG. 4. In one embodiment, the following steps can be used to create and use an IMedia

object.



| Medi a objects and the cag%gi lities, such as sinultaneous playback or .
recording, are dependent £gn the device. Al Mdia obfects foll, 2. | C
state machi ne shown in FIGC’i 4. In one enbodi nent, tﬁ:e""‘”!fol | owi ng\qsbgg’sgi@n

be used tWO®BEEE and use an I Media object. D 1 2006 WO 03/103212 14

[0060] 1. Create a nedia data structure gnd initialize it based on the nedia
data source/sink. The AEEMedi aData is d&fined as fol | ows. t ypedef struct {
AEECLSI D cl sData; 11 Type of nedia data void' s pData; 11 Context sensitive
data (see table) wuint32 dwSize; I/ Context sensitive data (see table) }
AEEMedi aData; CT) [0061] 2. Initialize the nmenbers of the above structure
based {006Glhe i nflor matQreste iamddied4ta kinomimgnd atitislizedt ssSed eathenediadgdwSi ze
Comments MVD F|L Il e Name O For pl ack and recording. The file is,
not opened SBWCFE@E %%MFWESWP%MW@P%% sed sown to the ASIC-|evel
APl , which ¢ psniche file MVD BUFFER Buffer Ptr Size of Buffer For playback
and recording. The buffer nust contain the O conplete nedia data.
MVB_Source { Source Total Size of Real-tinme streaming data or 0 [0062] At

- bl ock 504, the %ﬁéﬂ% glsﬁgtg;tent I%/”P?p\%ﬂéf%?lgd?gdétg t he portabl e device for

void * pData; /! Context sensitive data (see table)
uint32 dwSize; - // Context sensitive data (see table)
} AEEMediaData;
[0061] 2. Initialize the members of the above structure based on the information in
the following table. '
clsStream pData dwSize Comments
MMD_FILE_NAME | File Name 0 For playback and
recording. The file is
not opened by IMedia,
but the filename is

passed sown to the
ASIC-level AP, which

: | opens the file
. MMD_BUFFER Buffer Pur Size of Buffer | For playback and
recording. The buffer
must contain the C )
complete media data.
MMS_Source ISource Total Size of | Real-time streaming
data or O
[0062] At block 504, the multimedia content is downloaded to the portable device for

rendering. For example, the application or content may be downloaded to the device via
the wireless data network 108. The content may be rendered as streénﬁng content, or
stored in memory and rendered at a later time. ‘ '

[0063] | At block 500, a media data structure is created and initialized based on media
source or sink characteristics included in the received content. For example, the media
data structure is stored in the media data structure 326. In one embodiment, the media

type is derived based on file extension, file content, or a signature included in the file.



rendering. For exanple, the application or content nay be downl oaded to the
device via the mﬁreless data network 108. The content may be rgqfﬁged @ﬁ
stream ng content, orsstored in menory and rendered at a | ater™t F 63]
At block-ﬁ@ﬁpnannpdla data structure is created and initialized based on
media source or sink characteristics included in the received content. For
exanple, the media data structure is stlred in the media data structure
326. In one enbodinment, the nedia type is derived based on file extension,
file croteent, or AebRichres maMaded otjedid dedtb®uding the adfebuted RSN EOFL12 15
[0064] At block 508, an |IMedia object is created using the associated data
structure. F%@xa@pbmﬁwre&tﬁ@emm P aisert oy Greaje BredMeglia ehiertt her eat e t he
Medi a obj ec d in the ready state 404. [0065]
At bl ock 51 eJQ%bePNE%gﬁHB?h? I&ﬁgéﬁ%%%@frned to register a notification
functi (0651 it s tlesk 500 @ dpaonﬂ@e:p\m@y taspyenfonmed exie g ptmtficaiont he | Medi a
object. [0066]. At block 512, the I Media object is_ _associated with a format
hand! er andf‘%qﬁ' onf it is dasrak! %Ierm%%aéwcamn@sﬁﬁms framyths, Bdpdip obigct: he

por t abjg V' ce. AF?r;cE’S?ﬁth?]%\él&gg(gbieQ{fo%sg&%{éﬁ'v@i'Eh megéﬂa Cofh?ﬁleo‘c the

functi f t he state nac o render to ent. [0067]

At bl ock Sl#pltahddia appmam:mmhtelnafs rh&teredrcﬁmuelpeﬂamadembe Fadixamplkj thet i s no
| onger needed, it

rel ease NTATI XAMPLE [ 006 The foll ow ng
is an inpl efpémabfeanél?r@a@a@am@ Bnii ?*ﬁwﬁlﬂé‘@%ﬂ%\ﬁﬁ? ﬁa‘é?ﬁEac[héﬂﬁfg’b iPERLeRR Medi a

object is chﬁmﬁ a ddiRefXanpl e includes references to the correspondi ng
bl ocks in t éhhd&FE FIG 5 and it is assuned that the runtine

-envi r of06ed} us edAbylot:hélap,cafﬂeaﬁie@odmm les bi€iPrendereth and®Rie\iMEia ohgeoisvia  Thus,

p" is ap instan appl et global structure. static void App
Pl ayMedi a( eﬁneﬁﬁf‘éi)?“{lsr ars nRet; AEEMedi aData nd; Create Media Data
structure (FIG 5-block 506) mj. cl _sData = MVD_FI LE_NAME;

IMPLEMENTATION EXAMPLE

[0068] The following is an implementation example to illustrate how in one
embodiment an IMedia object is created. The example includes references to the
corresponding blocks in the method of FIG. 5 and it is assumed that the runtime
environment used by the portable device 102 is the BREW environment. Thus, “CApp”

. is an instance of a BREW applet global structure.

static void App_PlayMedia(CApp * pme)
{

int nRet;

AEFMediaData md;

2

/! Create Media Data structure (FIG. 5-block 506)
md.clsData = MMD_FILE_NAME;

md.pData = (void *)"media/midi_fmt1.mid";
md.dwSize = 0;

J/ Create the IMedia object and put in Ready state (FIG. 5-block 508)
nRet = AEEMediaUtil__CreateMedia(pme—>a.pIShell, &md, pme->m_pIMedia);

/1 X successful, register App_MediaNotify() as the registered



nd. pData = (void *)"nedia/mdi _fntl.md"; nd dwSize = 0; Il Crﬁ ate tﬁhg

| Medi a object and put in Rady state (FIG 5-block 5@&%; nRet BEC 008
AEEMedi aUti | _Cr eat eMedi a( prre- >a. pl Shel |, &nmd, pne->myptMedia); 1/ If
successf WQ 03/Eg2et er App_Medi aNotifyO as the registered ~ n 1 EC 2006 WO
03/103212 16 callback for I Media events (FIG 5-block 510) if (SUCCESS !=
nRet) DisplayErrorD g(pnme, |IDS ERR_ CREATENEDI A; else-if (SUCCESS !=

| MEDI A Regi ster Noti fy(pme->m pl Media, App_Medi aNotify, pne))

Di spl ayEr r or Dl g¢qttmck fRTMeER REGsSFERNCHIbERF10)el se i f (SUCCESS ! = ] MEDI A

Pl ay( pme->m pl (l%ﬁ n.the playback (FIG 5-block 512)

Di spl ayErrorD g 8qléf§1'>s EF&k P_AY) [ 0069] I'n one or nore enbodi nents

i ncluded in the preseyt e Pme AT E @EAI VSRR, ncl udi ng net hods
and appar at us operates I%o renglél rrﬁ1 ti rretglRa applications and content on a
resource- | i mt edlspdff (SAMTEES R 1 B&EDBNanymI\bnﬁﬁ(gme@m_cpIMedlaL er.

Accordingly, while nbodl ments of the methods and apparatus have.
been illustraté® p&%&f&‘gﬁl}o erei n, it wwll be appreciated that various

changes can be nade 151 15%&@@% gel?{)fgﬂﬁ_fliﬁéﬁdlsq%@rmﬂomthe' r spirit.

or essential characteri'stics sures ‘and descri ptions
herein are i ntercﬂeutf(tStU(E@E$$ l-oREBRIA VBay(poe->rot pIMedia)) # Bgginche t he scope of

2606 W1 03/ 103 PEIDEK &@A%ciiﬂz' "rethod for render i ng mil i medi cont ent
in a portabl e -deyiney Apala, B eRe b rBcessor, the portable device
further conprisi ng one or mgr e rendering
[0069] In one or more embodiments included in the present invention, a multimedia ( ' )
system including methods and apparatus operates to render multimedia applications and
content on a resource-limited portable device having an embedded controller. |
Accordingly, while one or more embodiments of the methods and apparatlis have been
illustrated and described herein, it will be appreciated that various changes can be made
to the embodiments without departing 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.

WE CLAIM:

Q)



~resources, and the nethod conprising: generating a multinedi a object based
on the multinedia content; associating a format handler with t@q ,_ htkmdi a

object; and controlli'rg a sel ected rendering resource using the fo tev

handl er two@ngenzthe nultinedia content fromthe nultinmedia object. 2. The

met hod of claim1, further conprising generating a nmultinedia data

structure based on the multinedia contenl? 3. The nethod of claim 1, wherein

the step of controlling conprises: inplenenting a state machine in the
format handler to control the selected rendering resource; and rendering
the nultinmedia content using the stat Lkhe in the format handler. 4. A

mul timedia systemfor rendering nultingdia Content in a portable device
havi ng an enbedded processor, the portable device further conprising one or

" nore rendering resources, and the nultinedia system conprising: create nedia
| ogi ¢ that operatles t ¢ B&hediprrenderngmpimediasntent inpoeiablsdevige having

~mul tinedi a : I I I t

~ handl er wi t%ﬂpﬁgg%ﬁdﬁlﬁlﬁ%géde{% 5 ?Ig%:b?e I-ianéér' @%ﬁ%&ﬁ)a&ﬁ&gi%n%%%%# %re?l Héalﬁlﬂ%gerat es
to control acseelces; and theenethod ognprisiignder the nultinedia content fromthe
mul ti medi a object. 5., The agpar atus of claim4, further conprising data

structure | ogi c EEPCTRfEet AL 1Redad PRipGHbased %&%W@%ﬁiﬁf@“ﬁ&éed on the .
mul timedia cont e%slocigtingtg‘?o&&'? &%viﬂithﬁhﬁilfﬂn@diﬁ}ﬁﬁ{;%@'aﬂdt he format handling

| ogi ¢ conpri ses: ogic’to 1 nplement- a state nac I'n the format handl er
to control the sebscdling akeedat renderiresesoure; ustgthe forfiht il @6 end¥Ohe
03/103212 18 _logic to retnder the multi rLJedi a content using the state machi ne

in the fornERHgRCIA soRteRlrom themplimsdiagbisctadabl e nedi um cont ai ni ng
coq:r})ut er-executable instructions for rendering multinedia content in a
pOrt

abl e device havi neaMSAREGIEEm 1, further comprising generating a multimedia data

structure based on the multimedia content.

3. The method of claim 1, wherein the step of controlling comprises:
implementing a state machine in the format handler to control the selected
rendering resource; and

rendering the multimedia content using the state machine in the format handler.

4, A multimedia systern for reﬁdeﬁng multimedia content in a portable
device having an embedded processor, the portable device further comprising one or
more rendering resources, and the multimedia system comprising: ’

: (_ create media logic that operates to generate a multimedia object based on the
multimedia content;

selection logic that operates to associate a format handler with the multimedia
object; and

format handling logic that operates to control a selected rendering to render the

muitimedia content from the multimedia object.

5. The apparatus of claim 4, further comprising data structure logic to

generate a multimedia data structure based on the multimedia content.

6. The apparatus of claim 5, wherein the format handling logic comprises:
logic to implement a state machine in the format handler to control the selected

rendering resource; and



processor, the portable device further conprising one or nore rendering
resources, the instructi@®s when executed performa st hod, (‘ﬁ)

generating a nulti nedi a obj’ect based on the nul ti medi'@ cont ent™ %g’BO&%QtI ng
a format WAAHIME212wi th the nultinmedi a object; and controlling a sel ected
rendering resource using the format hanfil er to render the nultined a
content fromthe nultimedia object. ﬁe nmet hod of claim 7, further
conpri si ng gener t nmul. £ i nedi a
content. 9. The lr%récqga%d% F ﬁl‘%‘gdig éﬁeﬁt L{Sﬁ%etﬁé ? t&%%%%%&%n?r Q‘? ﬁrﬁlﬁﬁm

conpri ses: hanflRkenenting a state machine in the format handler to control
the sel ected rendering resource; and rendering the multinedia content using
the state nachi ne in the formati on handler. 10. A nultinedia systemfor
rendering nul ti medi a 2 &AMBREr-FERdab squweont@@mgc@wwﬁ@e%maté%edded
processor, ng
resour ces, %@J&%ﬁé ﬁjt?#%dgﬁ# ﬁﬁ]t{rﬂ%&&%@%ngﬁrg:ﬁ?553&5@&?%0852\\}}8# %} 5‘3‘@%@; gt ing a
mul ti medi a mbiasdr, thepectaisie deviee fatther catprisigpoiettmoreanieing essagesitkd i ng a
format handler with the nultinedia object; and nmeans for controlling a

sel ected re‘HéFé‘thWQSW@%Tb%ﬁe@BteGWﬁ@f@ﬂ@eF%ﬁ?mﬁ%ﬁ%er to render the

mul tinmedia conte i e ratus of claim
10, further conpé&slltaﬁgghnetngﬁtsl &Boﬁgeggl?aas??lﬁgﬁ%m%ﬁﬂaﬁﬁ ﬁ%g;ata structure
based on the rrulﬁmmﬂt@&hﬁhﬁﬂmd&ithﬁh@emphﬁnahmsbjecft aidi m 10, wherein the
means for controlling a selected _rendering resour conpr.i ses: Q1 SEC 2006
WO 03/ 103212 19 qugaaglgfaoﬁelqc | TERASHDE ARFOHICE 5ING thﬁ‘aﬁlﬁmﬁ@lqnﬁief FRremgeride
handl er to r resource; and neans for rendering
the nul ti m@ﬁgﬁ%ﬁ%%ﬁenﬁzﬁﬁg‘ﬁ%ﬁ’gﬂ@g@g‘%g%i ne in the formation handl er(----j
13. Amultinedia systemfor rendering nultinedia content in a portable

devi ce havi ng an8.enbelidenieiiod of skaom 7, ﬂMﬁemmﬁwtshlg ghaetatiag bundlhimedmaispr | si ng
one or

structure based on the multimedia content.

9. The method of claim 7, wherein the step of controlling comprises:

implementing a state machine in the format handler to control the selected
rendering resource; and

rendering the muitimedia content using the state machine in the formation

handler.

10. A muitimedia system for rendering multimedia conteht in a portable
device having an embedded processor, the portable device further comprising one or
more rendering resources, and the multimedia system comprising: ( )
means for generating a muitimedia object based on the multimedia content;
means for associating a format handler with the multimedia object; and
means for controlling é selected rendering resource using the format handler to

render the multimedia content from the multimedia object.

11.  The apparatus of claim 10, further comprising means for generating a

multimedia data structure based on the multimedia content.

12.  The apparatus of claim 10, wherein the means for controlling a selected

rendering resource comprises:



nore rendering resources, and the nultinmedia system conprising: o6ne or nore
format handl ers that .operate to control the one or nore rendeging,eqr rces
in the portable deviée;, and a creation utility that operates 3 gg@a?@%{;

mul ti mediggy PPjesshb fromthe nultimedia content and associate a sel ected
format handler wth the nmultinmedia object, wherein the selected formt

handl er renders the nultinmedia content fiBomthe nultinedia object. 14. A

nmet hod for rendering nmultinmedia content in a portable device having an
enbedded pr ocessoeans fdrempbameabihg adtd weckivg inltbe faompharsilergo oorgradthenor e

rendering resoyrces,. and the nethod conprising: encoding the nmultinedia
content Wi tsﬁﬁﬁrﬁgrr%fl%(s‘?%ﬁ%quﬂlérf’%’;a%ﬁt ransnitting the nultimedia content to the

portabl e devi ce;me A6 RGTBAddNHg TdMhkiniREH Gnflik B6hg BRSMe Mhchig imdi 2
constructs; associating a format handler with tRe nultinedia object; and

cont rol | i ndoematisnd@ndldr.r enderi ng resource using the format handl er to render
the Cnmultinmedia content fromthe nultinedia object.

13. A multimedia system for rendering multimedia content in a portable
device having an embedded processor, the portable device further comprising one or
more rendering resources, and the multimedia system comprising:

one or more format handlers that operate to control the one or more rendering
resources in the portable device; and

" acreation utility that operates to create a multimedia object from the multimedia
C content and associate a selected format handler with the multimedia object, wherein the

selected format handler renders the multimedia content from the multimedia object.

14. A method for rendering multimedia content in a portable device having
an embedded processor, the portable device further comprising one or more rendering
resources, and the method comprising;: '

encoding the multimedia content with rﬁedia constructs;

transmitting the multimedia content to the portable device;

generating 2 multimedia object based on the media constructs;

associating a format handler with the multimedia object; and

controlling a selected rendering resource using the format handler to render the

( multimedia content from the multimedia object.



