[ 0004] The invention can be inplenented in nunmerous ways, including as a
net hod, system device, apparatus, or conputer readable nmedium Several
enbodi ments of the invention are discussed bel ow. [0005] As a nethod for
playing a nedia itemon a nmedia player, with the nedia player having a
storage di sk and a cache nenory, one enbodi ment of the invention includes
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embodiment of the invention includes at least the acts of: identifying a media item

to be played on the media player; determining whether media data for the media

item is stored in the cache memory; retrieving a portion of the media data for the

media item from the storage disk when it is determined that the media data for the

media item is not stored in the cache memory; retrieving a portion of the media

data for the media item from the cache memory when it is determined that the

media data for the media item is stored in the cache memory; and repeating such

for subsequent portions of the media data for the media item.

[0007] As a method of retrieving media data to be played by a media player,
with the media player having a storage disk and a cache memory, one
embodiment of the invention includes at least the acts of: identifying a media item
to be played on the media player; determining whether media data for the media
item is stored in the cache memory; retrieving a portion of the media data for the
media item from the storage disk when it is determined that the media data for the

media item is not stored in the cache memory; and initiating processing to load at
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media itemis not stored in the cache nenory; and initiating processing to
| oad at -2 least the remaining portions of the nedia data fromthe storage
disk to the cache nenory. [0008] As a consuner electronics product, one
enbodi ment of the invention includes at |east: a storage disk that stores
a plurality of nedia itens; a user input device that enables a user of the
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drawings which illustrate, by way of example, the principles of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] The invention will be readily understood by the following detailed
description in conjunction with the accompanying drawings, wherein like reference

numerals designate like structural elements, and in which:

FIG. 1 is a block diagram of a media player according to one

embodiment of the invention.

FIG. 2 is a flow diagram of media play processing according to one

embodiment of the invention.

FIG 3 is a flow diagram of media data retrieval processing according

to one embodiment of the invention.

FIG. 4 is a flow diagram of cache loader processing according to one

embodiment of the invention.

FIG. 5 is a flow diagram of data access processing according to one

embbdiment of the invention.



3 FIG 6 is a flow diagram of cache | oader processing according to another
enbodi nent of the invention. DETAILED DESCRI PTI ON OF THE | NVENTI ON [ 0011]
The invention relates to a nedia player and a nethod for operating a nedia
pl ayer. According to one aspect of the invention, a nedia programis able
to substantially i mediately begin playing after a nedia play selection has
been made. Thr 6UGh6i ist al flowediagisereft Cashe loasiersRIPaepTiagrasrordingnice to
start playin even befpre the di a program has been substantially or
conpl eBBP qr%&a@ﬁp}egﬁ]op es'fi'vg?tg(ﬁhge into sem conductor nemory (i.e., cache
menory). According to another aspect of the invention, the |oading of the
medi a programinto sem conductor nenory is perfornmed in a background
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cache particularly suitable for use with portable media players.

[0012] Embodiments of this aspect of the invention are discussed below with
reference to FIGs. 1 — 6. However, those skilled in the art will readily gppreciate
that the detailed description given herein with respect to these figures is for
explanatory purposes as the invention extends beyond these limited

embodiments.

[0013] FIG. 1 is a block diagram of a media player 100 according to one
embodiment of the invention. The media player 100 includes a processor 102 that
pertains to a microprocessor or controller for controlling the overall operation of
the media player 100. The media player 100 stores media data pertaining to
media items in a file system 104 and a cache 106. The file system 104 is,
typically, a storage disk or a plurality of disks. The file system typically provides
high capacity storage capability for the media player 100. However, since the
access time to the file system 104 is relatively slow, the media player 100 also
includes a cache 106. The cache 106 is, for example, Random-Access Memory

(RAM) provided by semiconductor memory. The relative access time to the cache



4 106 is substantially shorter than for the file system 104. However, the
cache 106 does not have the | arge storage capacity of the file system 104.
[0014] Further, the file system 104, when active, consunes nore power than
does the cache 106. The power consunption is particularly inportant when
the nedia player 100 is a portable nedia player that is powered 8 a
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media player play a particgular media iteyrﬁ, a listyo} aﬁe?l?le) media” items IS

displayed on the display 110. Then, using the user input device 108, a user can

av

select one of the available media items. The processor 102, upon receiving a
selection of a particular media item, supplies the media data (e.g., audio file) for
the particular media item to a coder/decoder (CODEC) 112. The CODEC 112
then produces analog output signals for a speaker 114. The speaker 114 can be
a speaker internal to the media player 100 or external to the media player 100.
For example, headphones or earphones that connect to the media player 100

would be considered an external speaker.

[0017] According to the invention, the processor 102 controls the playing of
the particular media item such that upon receiving the user's selection of the
particular media item, the processor 102 immediately accesses the file system 104
or the cache 106 to retrieve an initial portion of the media data and supplies it to
the CODEC 112 and thus begins playing the media item. When the media item is
not initially available in the cache 106 (which is typically the case), the initial
portion is retrieved from the file system 104. However, since the access speed of

the file system 104 is relatively slow compared to the access speed needed for the
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portion is retrieved fromthe file system 104. However, since the access
speed of the file system 104 is relatively slow conpared to the access
speed needed for the -5 playing of the nedia item and because the file
system 104 consunes significant anounts of power of the nedia player 100,
the nedia data for the nedia itemis |oaded into the cache 106 _such that
once t blayire ol thiamedia det end bachuge thedile IsystegandAd consumgs| sigaifigani ng
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be significant roved, assumng the nedia player 100 is a

bat t er the petrizvablodeiaiing of prue trdtta! godénn okthe Mediagjata acews. enbodi ment, the
medi a player is a portable conputing device dedicated to processing nedia
such ago@epi o, \Stillefurthieri oRge she Fmediexdatal far theepartiedian medigeiternotezan be a

ic pl .g.. NP3 pl | i deo pl.aver., i d
Fecor dieenalossieet iito dhoi et 19@ulie BRaTHEM 1R oo bECPaURIER by °°
gener al ;{lé(célf‘H £y ;&gﬁfeggﬁ‘r@gw said ggwerﬁ%h@@hsti%@foﬁhé %@kdié PrayRruver to

listenTo nmusic, p or video, record video or take pictures
wher eveBy tibactivating theafile lsysterm 16ddnithisl rmatiar, hatieny lifehel Hedmgdin RIRYET i s a

handhel d devi that is .sized f I t. f th

dser B PR b Sa Ry el ageraini e, O R 19806 oot 1)

handl edoag{éﬁi%-%ﬁe'rétéﬁchetb}bé(b%rthlé[%rde\ﬁb’ec}. bei ng pocket sized, the user does not
Irec

have to y carry the device an therefore the device can be taken

eyt JPTSr G BFHRR B Fusis A IS pot e Son o
conput edddicdtedttberrooessing heditesiicte asmudie; \igkes at idagss. t her examplendhds, no
media player 100 can be a music player (e.g., MP3 player), a game player, a
video player, a video recorder, a camera, an image viewer and the like. These
devices are generally battery operated and highly portable so as to allow a user to
listen to music, play games or video, record video or take pictures wherever the
user travels. In one implementation, the media player is a handheld device that is
sized for placement into a pocket or hand of the user. By being handheld, the
media player is relatively small and easily handled and utilized by its user. By
being pocket sized, the user does not have to directly carry the device and
therefore the device can be taken almost anywhere the user travels (e.g., the user
is not limited by carrying a large, bulky and often heavy device, as in a portable
computer). Furthermore, the device may be operated by the users hands, no

reference surface such as a desktop is needed.

[0020] FIG. 2 is a flow diagram of media play processing 200 according to
one embodiment of the invention. The media play processing 200 is, for example,

performed by the media player 100 illustrated in FIG. 1.
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ref erence surface such as a desktop is needed. [0020] FIG 2 is a flow

di agram of nedi a play processing 200 according to one enbodi nent of the

i nvention. The nedia play processing 200 is, for exanple, perfornmed by the
medi a player 100 illustrated in FIG 1. -6 [0021] The nedia play processing

200 initially begins with a decision_ 202 that et er m nes, whe pl ay
sel ect[p®21] has bﬁwmmlolawmﬁwmn%e@émtjﬁ"Vz@%gmaé%'@r%raﬁ‘é'é'oﬂé(?fﬁ‘%
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effectdé{@}mméquﬂggd aMpely 3eflctign skdeatotobees made, then ding owhia pladce t he

d 202 det t hat | | h b
d§§I S DRcpeango oGRS RdEh e SalEctiEy; o nisnor O Re PEaTedid cBEdon i s in
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not then the medi a datalsretrleved 206
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the mi‘é%éhé[ii‘ 3. Deapsd rogy Gt rom Viken ¢hs hiediserm 204 demrammatutm i s
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subst ant| shorter than that of the file system ggggltlon en the
medi a oeedia |dsatava|rioatml ¢he gache theeHbe Medix P‘?"é‘ ‘:§5yrseiréﬁﬁe Jiana A fi ftglnot
needed nd t hus i can be pla I Jraner
consun‘EY g (F(ﬂ)Qf‘ie FYPIETh ﬁjg4 g@g;r alp)l oné@%lggﬁmyzg@% lffeee r?%gtég&pl ay
procesgbimifes that theahedia2ddtapb dyithg oabhéh’éweme’ha md@ datdi is redieveder e,

the retrieved nedia data can be directed to be dso di a
pl ayer 2pBdrvetbencaciencpee, dmspmeferggleg&at 4 ”("ﬁ €i‘ P& | iré@}ed}_ﬁ Ver,

only 2 ” ! 2ehl nt?%] J8 %@egﬁhﬁwé % %Dbéﬂaﬂhéw sABitai Hith @l 6t Kledeci si on

212 ne €s mh her ere i s nore to be retrieved. Wen the
deci si @9st%ih2 ttehaditionewhehahe stz data |staveallahltean the cachettba filg sYsteAt nedi a

ot ur nés Dipisalpgae! paRsendi b dotersAs Pl fuarian Belbr MaRE W30,

addi ti can be retrieved and played. [0023] Concurrently wth
t he op ratlgﬁglsgp@gg 212, when the decision 204
[0022] Following operations 206 or 208, the media play processing 200

initiates 210 playing of the retrieved media data. Here, the retrieved media data
can be directed to be played so that the media player produces multimedia output
(e.g., audio) for its user. However, only a portion of the media data is initially
obtained and thus a decision 212 next determines whether there is more data to
be retrieved. When the decision 212 determines that there is more data
associated with the media item being played to be retrieved, then the media play
processing 200 returns to repeat the decision 204 and subsequent operations so

that additional media data can be retrieved and played.

[0023] Concurrently with the operations of 206-212, when the decision 204
determines that the media data is not in the cache, then other processing can be
invoked to load the media data into the cache. In particular, according to one
embodiment, such processing is performed by a separate process (e.g., thread)
operating within the media player. According to such processing, a decision 214
determines whether the file system is active. When the decision 214 determines
that the file system is not active, then the file system is activated 216. Here,

activation refers to placing the file system in its normal operating mode, and an
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determnes that the nedia data is not in the cache, then other processing
can be invoked to load the nedia data into the cache. In particular,
according to one enbodinment, such processing is performed by a separate
process (e.g., thread) operating within the media player. According to
such processing, a decision 214 determ nes whether the file system S
acti vemaWrmtedfféechtem oefepd o aciedusedpowarperatien made. sﬁ@lﬂ%‘f‘gst Rot

active, fllesste s.act 6- refers to
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perforBsot e dgEHS! |85?l%%ro&é@s fseééihbléfé ldndbendshaFuethkr, smmsetmeemchmdl a
data for the Tparticu nedia itemwi |l be retrieved fromthe caﬁ&ej

oper at ||m|a@aoropees241a$pqnpsete@ ther newt HMeyithenraediaelRipy RIQFESTRY
processi 0 290he 50%@% %3%&&(@?9& Wﬁ&%mf’éuﬁ %Ht’%&é’@ataﬁﬁ?tﬁ@d' a

dataré’? or exanpl e ornmed by a nedia

devi ce, a?ﬂr&hala@efd@ltémdhm bedettievedftsmithé uabhaaédpenatlﬁm@%l I n one
enbodi mant the nedia data retrieval processing 300 is perforned or

cont r0|[6|g%ﬁ] by t "I'fi Or 9GES§ Offow Wa@ant e rRdia daiavnettmvbﬂ)q)mbesmng B30 G 1.
[ 0025] medi a ta retrieval processing 300 hegins g ﬁ’ed §_13| ?n 302
t hat deaoeordlngstmkmmeemhcdlmeri’édoh thet @VBQt'Q@edé‘a"e HBfe'a, dg GV& on 302,

;O;redle);paro esging 30 o n’?orte(g(atmhpefe CEFStriecPoy QOARSTH G&viBE M iR thPRidda ning to
device 100 illustrated in FIG. 1. In one embodiment, the media data retrieval

processing 300 is performed or controlled by the processor 102 of the media
device 100 shown in FIG. 1.

[0025] The media data retrieval processing 300 begins with a decision 302
that determines whether more media data is needed. Hence, the decision 302, for
example, pertains to the CODEC 112 requesting media data pertaining to a media
item that is to be played by the media device 100. Typically, the CODEC 112
operates to buffer a short play duration of media data and thus periodically
requests additional data from data storage provided by the media device 100.
Hence, when the decision 302 determines that more media data is not needed,
then the media data retrieval processing 300, in effect, awaits the need (or

request) for more media data.

[0026] Once the decision 302 determines that more media data is needed,
then a decision 304 determines whether the media data is available in the cache

memory. For example, the cache memory can be the cache 106 illustrated in FIG.
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itemthat is to be played by the nedia device 100. Typically, the CODEC 112
operates to buffer a short play duration of nedia data and thus
periodically requests additional data from data storage provided by the
medi a device 100. Hence, when the decision 302 determ nes that nore nedi a

data is not needed, then the nedia data retrieval prqgﬁ Sj ng 300, in
ef f ect 1. d\iaén the Hecisiea3Pbdeterminesdhat thermagdiadata s available eSS ence t he

deci si on 302 determ nes th : ' EiSe RSSH i si on
304 def&MR¥e %&ﬂ%‘? ?lﬁgﬁﬁfeg‘?ég\é‘{ﬁgomﬂgévgﬁg%l e i ﬁp”t hgte?:fic % &ﬁrrgrmr y.

For exgmekeih§teftsRa FETPEtaib@tobbet text arauiedlfértioh| ofshe anediai datal G - 8
1. When the decCision 304 determnes that the nedia data is available in the
cache apsoniated withthemegiait®Mock is retrieved fromthe cache nenory. Here,

the data block being retrieved 306 pertains to the next neeged E rtion of
t he negloar]dat a Omsthecotheshandt whendhensigicision 8R¢ daiemmipeithatiedp @‘P hand,
when the decisi.on 304 detepm i | Hl@ble in
the cadRid rﬁ%rﬂﬁty?v?'%rlne dPoﬂ" sgsﬁbé %@é%oﬁ%@dg{%&gr&@gr %e@gﬁ?ﬁﬁ%m%?a dat a

from t hgyibid 8hs Yab@im dakagrdr ltee Siksswteins, The filesystpineis, fdrexammple, thest em 104
illustrated in FIG re particul ar

1. More |y, a read request is_i. 308 to
the fi lfiie systeam104 iHestitad datfdGolloc Orfrr@rP%‘é{aﬁYve%lE%% rﬁ?‘é‘?%r‘%igﬁqﬁeé’ file
system, 104 (storage gisk BHL Widdke FReatad eliesK fos the file file
syst emc&)%otﬁ’ ﬁ%e f'% %ﬁ&%ﬁa%ot fé\%{ed %I oW %?A(/Self) stat e, r?ﬁe regfdgprlae_quest can

ret urn sybent 102 @otage diskyfdroeadivaite iaceess.atfer exppidal I jhe filees¥itBihge di sk
I's spinning . and ready for read/wite access | i e.
[0025] S In FTBBFY HOW RPN Sl riDe Terar RaoR i AR e B Oy
runni ng, AHRE A, Of J;J“L%n aghe skerager digrassspihaingt éred ceatle fooader is
activeg10|4n ?a{]diar?gwrre%?tae'dal Ii n?’o thg caghe rrermryg.‘ When t he deci sion 310
det er mreag/writbaiccebe whanhs the adére steteiot al ready running, then the cache

| oader is activated 312. Alternatively, when the decision 310 determ nes

t hat tf{@oza]gche IN®den ilecisiahr &Higletarminesy whetiher atnacbpdpadeinols 8eagy

o wiern s e RS et SR 0 e o o

314 fromishfinkihEdisyEits Mtothe cake therkdry. Hafen thBeledisien 810 determines
that the cache loader is not already running, then the cache loader is activated
312. Alternatively, when the decision 310 determines that the cache loader is
already running, then the operation 312 is bypassed. Following the operation 312,
as well as following the decision 310 when the cache loader is already running, a
data block is retrieved 314 from the file system (storage disk). Here, the size of
the data block being retrieved 314 is kept small so that the retrieval time from the
file system is still relatively short (e.g., a few milliseconds) and so that retrieval
times for other concurrent accesses to the file system (such as by the cache
loader) are not significantly impeded and thus can be performed in a timely
fashion. As an example, the data block can have a reasonably small size, such as
a size in the range of 32 — 256 kilobytes and more likely one of 32, 64, 128 or 256
kilobytes. Following the operations 306 and 314, the media data retrieval
processing 300 returns to repeat the decision 302 and subsequent operations so

that additional media data can be obtained in the same manner.

[0029] FIG. 4 is a flow diagram of cache loader processing 400 according to

one embodiment of the invention. The cache loader processing 400 is, for
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the data bl ock being retrieved 314 is kept small so that the retrieval tine
fromthe file systemis still relatively short (e.g., a few mlliseconds)
and so that retrieval tines for other concurrent accesses to the file
system (such as by the cache |oader) are not significantly inpeded and
thus can be performed in a tinmely fashion. As an exanple, the da%_ta bl ock
can haesamples @soeessing pesiormed Ay the raghgdoadersthad is ﬁctméw ghgeeios2 - 256

the openaiiBiehh Elﬁ:%ﬁ?”f e mod a:é"at 2 retrieval processing 300
| Sj 302 . l;
i WA ot ShaeRaeten P omoReatd 104 RECLEniv oE SR A% S 4

a {1 owdiaifes WheRsinde! QafRJe HERIEH MBcthY). dders, dhagtdrage aisk @rbodi ment
of the invention. The cache | oader processing 400 js, for -9 e%anﬁllgte,
Pet&t i on

pr oces diardy dpiee) pereinsidy diske stosrgr of dalgeprovided by adfie sysiesy nam

312 illustrated jnh E . Th he' REESS! I ns
W th af@eeéiy%egh {4812 |11L%@§e%&r?3€1%]. n%s%%cﬁgrnéﬁﬂ@?stpgr age gllh g@zfgguﬁg

(acti V%di?éigrﬁheméﬁ? tﬁsoﬂgégﬁ/stﬁrfﬁ Mls (dctiee., Inhamyd cd:sé,vwhep@fﬁgaﬂretésion 4025 kO
storage o ata provide afile sfem na , t file S 104
il us'? rdgternings ﬁ‘?ﬂ:&thﬁ.s’[%gé dgbﬁiﬁw'ér”é’l"i§ ,’tﬁ}%‘ @@g@%’a@ﬁ Cﬁ%ﬁ'sctﬂme&is ri‘%@?ﬂcat e
whet hert ' LS«QGLhve . b iskWh&st i ioSstoradt) 2

ot er i AL & gl TefRAFTD &3 G e B g B R e Tk 1

t ur ned diksA8. cordiderabty alosr vetear thedstoragesdisk is mek aljeagy onHEPEINHIHge di sk.

Access tinmes to storage disks are considerabl age

di sk i s SRBNIRG-HRade & r?%‘?)plﬁlfi'ﬁ@?rere%ﬁ'%ﬁﬁon%qcéﬁgingn@’tg?@ﬁgg{e&%oiﬁs a
prerequyi:git a Lgiofatsn ainubl easbe teg Stordys idiskienbe turnked on

oper at rad%ks ﬁgbeghﬁggécalgse the storage disk to bg turned on 404 when not
al r eady4a4when nob alrpadgtyrmede@neafter, a data block is retrieved 406 from

the file system Here, for exanple, a block of data pertaining to a
par ti cupedl] medi AHereaftérs o data bloekl istostrieved #0BHEoMi the 189 seiemM.04186: or age

di sk). The retriev at | ock, i.s then stor 408 t e AGAOr Y.
For exdRpE&ampi %Egﬁ% @%ﬁ)peﬁ?ﬂﬂ"ag E)%at%ﬂgtﬁghgneﬁ%%@p‘f Furse@?éé{égd in FlG
tlh [ 0032 Andefis SiyaRerft b4 (@BradR! G5K). NFReWagIdvet @dth Islbck etidat stdpédcks f or
e
408 to the cache memory. For example, the cache memory could be the cache

106 illustrated in FIG. 1.

[0032] A decision 410 then determines whether all of the data blocks for the
file (i.e., media item) have been retrieved. When the decision 410 determines that
all of the data blocks for the file have not yet all been retrieved, then the cache
loader processing 400 returns to repeat the operation 406 and subsequent
operations so that additional data blocks pertaining to the file (i.e., media item) can
be retrieved 406 and stored 408 into the cache memory. Once the decision 410
determines that all of the data blocks for the file have been retrieved, then the
cache loader is de-activated 412. The cache loader is the process that is
performing the cache loader processing 400 and thus, when de-activated 412, the
process that is performing the cache loader processing 400 can be closed.
Additionally, the storage disk is then turned off 414. When the storage disk is
turned off 414, the media device is able to conserve the energy or power it would

otherwise use fo keep the storage disk turned on.
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file (i.e., nmedia item have been retrieved. Wien the decision 410
determnes that all of the data blocks for the file have not yet all been
retrieved, then the cache |oader processing 400 returns to repeat the

ope{ ation 406 aﬂd ?u:osequent operations so that additional data bl ocks
pertaining to the file (i.e., nedia item can be retrieved 406 and stored
4g8 i nf0833]he catihe imvansiop. isarelesitasl tRsdmplesentagon dising mtﬁf&egwﬁada | of

t he data bl ocks for .t | a : I haye i oader is
de- act P@&f‘%ﬁutﬂ%. S%ggaéﬂﬁ&aegaﬁré)ﬁgn‘? ﬁ@re%P %ge'grso gﬁﬁfh "?&J’;%nggra?@%%k'ng t he
cache FepdfaNMYIOCERS nitgli4 Atandtrishalsproseesinde36 i FlGed@ aad thereacher ocess

that | f h h -
Addi t | Enader procassing APAGANPS IFIGMeHURY bl SRBa RIPITERRS: Vi PRRE S age
di sk i ?P°%E‘F§%§I % i’ bbidR Eﬁ?pélgg g)%Ytitaﬁgtd Sthablifteh@s 6PaR&IeNt he energy or

power erw se use to storage disk turned on. -10

[ 0033] i nveptdop .i.s | 4: S ' ki ' '
t hr _eadéo-w@f eerLd?i §Hg asﬂ@h de{éé%bﬁgf ggf? Egga%ﬁc?%%lﬁge%@eg&%g{%%neng
envi r opRBNEMbodithefik afpte inventiordi Jheadata eiacieesapropeasiegsﬁ&lg igodoiof FI G

3 dth h | oad ' '
b eadexamG phestassrh Gy BRGRFRIPIER 4, ofans Taed i B er PRI 1o
ot her t%%pg@%éléﬁfineﬁ(l@% 'o‘?nthe[%éﬂei%rgggﬁ & irfe dabhoWoaicropragesdindat0d access

process ~according to ment of the invention. The data
access jipsaeesEimFIG00t.i 3n dnyr casex dhpldgta macess mydcessing S08pralatesia14 of

coess ipisae _ _ seopeing 314
406 of AcAHITGCRIE AoAAESS b CE AToTb00 P Tethatal | e PR 2te,

the dat@%@rt%ﬁg%lﬁrie%ecﬁﬁéké&t%ﬂocﬂp%aéwiﬁ?_th@mé e1088s dockate dsss flock f or
|

access l'e system G ven that nultiple different threiq_grsH of
C® hese

Sx ? ](c: ut isysterathese shiéient thraeds seetend desacquisiion f the a869ss 108k-s
ifferent threads contend. f Ly St . | t he
by o I X et
thread pE@RNhblishHdactéss rrresNelotheledvpet bedgran) opémplementationr
i mpl ement ation design, each of the threads }]hat may b éjti lizing the
a_clcle_ss d&sagé'l,cﬁﬁczkboﬁ)’theﬁhrf@ﬁidsath% et berwtibizing thgracee "{Cg(n ¢ fB O&'ng‘?r ?t
mllisegon . NCE,: an I ' ; idye hdd ss | ock
" oGPl RMCEE ) ifoitioe penta iy abcrcasss

while waiting for the access lock is manageable. After the access lock is acquired

502, a file position is set 504. The file position indicates a starting point in a file at

which data is to be read. Hence, after the file position is set 504, a predetermined

number of bytes of data can be read 506 from the file stored in the file system.

Here, the predetermined number of bytes is also managed such that the block of

data being read is rather small (e.g., 32, 64, 128 or 256 kilobytes) so that the

access lock is not unavailable for an extended period of time. After the

predetermined number of bytes of data is read 506, the access lock is released

508 because the access to the file system is, at this point, completed. Hence,

after the access lock is released 508, the data access processing 500 is complete

and ends.

[0035] FIG. 6 is a flow diagram of cache loader processing 600 according to
another embodiment of the invention. The cache loader processing 600 has
features similar to the cache loader processing 400 illustrated in FIG. 4. However,

the cache loader processing 600 is designed to provide efficient utilization of the
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502, a file position is set 504. The file position indicates a starting
point in afile at which data is to be read. Hence, after the file
position is set 504, a predeterm ned nunber of bytes of data can be read
506 fromthe file stored in the file system Here, the predeterm ned

af hor soraga k.o cases, nBHIaT 81 B G5 RPsabiEL G et oS Tablens™ o
i's not UP&H téé@ggg ER‘% aggnémég%g%gw the@@athe nhéoryAf t er the pr edet er m ned

nunber & 'S Tea e access lock is released 508

b to,.th He ,
orter BRac st dtabtierfaasel RuBtEsED ‘00, Bighs' fitoa HeciOTOEL #at fenCe
conpl elgterMitbLifethdrGf8Ttob&digk (siga Halrdndnde)agsr m."oWihert Hee Heidion

processi ng 600 according to another enbogi ne tt of, the in enhg he cache
| oader 662@i@éer$nlﬂgs6m1 thestoraggtdiskels ngtnpnathen the,storagegdisk iy PGB cessing

400 1 | bgﬁ %t Hﬁtf&eﬁ) f%1\/hen tF?"Efe‘é ion éd?edéﬁ?ﬁﬁwésoﬂ%rthér%ﬁﬁgfé AGKORO is

desi gn icient utilization of 11 storage disk in
cases iledby C‘bnf’fthehlﬂhe dperation BOdi ia bypea$)sedo Ihjleamy)@aé@l, arfata dlecte e

ds th t f _th h
oade! tharbEelsever G001 BRGNS I, DRt et ahomone: M il o Rl e Fer

the st r c}(:%}dér&: Wih thaVieita bbeestepiotieesing 680D
deter m%nes cﬁf éﬁisegjeorﬁgg{eéadﬁsé IS note ‘on," then the storaﬂg@r@ﬁ'gﬁ
t he

t ur ned distus66d abéslvlaemmateapelcyto Rl rb.t Rncadbe dlata bk i selgene

t di sk t 4 ya |
choe. Jieisvatepnole (QneYer Aata. bloRR e NEp SRETE 608 i inesctrafeoryl 1 any
exa”PLGNeit hg c?ﬁélélbﬁv@m eRErifinds hetitdraalblod the cata htogksrfoothedile fi.e.,
accordance w

data access processi n 500 8 cussed ab?h tE

respectmedjalflteﬁn) baverheen Fﬁirlﬁl\éﬁda W*@ﬁ,‘kth% EESINe (1,5 OFe?%fm'P‘ﬁ% ?eﬁ‘me ystem
the retrie e 12 Next
toci o ahe X% BBsRs b Mg e ke, PO RS HRER Iiteydd Cientatasmemnye 12 fiext . 2

nedi a idsiminayewhetierr gier bamw mathery tae deagilablerspato @éthﬂWﬁéﬁaﬂﬁat al |
of the data bl ocks for the flle have not gﬁé been retrle\(quo
deci si driogk2 Whenethe desisigne B rdatrnings Hhapthe %?CHSS SURTY 9% space for
gggtshﬁ;e\\y%ﬂgsle ?Aé)é%kfor%%%ér}lfatg%%cﬁd APl €541 1Bades pidteksinges@chr nenory

return to repeat the operation 602 and subsequent operations so that at least one
additional data block for the file (i.e., media item) can be retrieved and stored in
the cache memory. On the other hand, when the decision 612 determines that the
cache memory does not have available space for any additional data blocks, then
the storage disk is turned off 614. By turning off the hard drive, the media device
is able to conserve energy when the file system is temporarily not needed. A
decision 616 then determines whether it is time to refill the cache memory. When
the decision 616 determines that it is not yet time to fill the cache memory, the
cache loader processing 600 awaits a more suitable time. In other words, the
decision 616 causes a delay in the cache loader processing 600. The delay can
be a predetermined delay, or can be signaled based upon the amount of available
space in the cache memory or the amount of data remaining to be played before
additional data is needed. Hence, regardless of the particular criteria utilized,
when the decision 616 determines that it is time to re-fill the cache memory, then
the cache loader processing 600 returns to repeat the decision 602 and
subsequent operations so that one or more additional data blocks can be retrieved
-12 -



avai | abl e space for another data bl ock, then the cache | oader processing
600 can return to repeat the operation 602 and subsequent operations so
that at | east one additional data block for the file (i.e., nedia item
can be retrieved and stored in the cache nmenory. On the other hand, when

the decision 612 determines that the cache nmenor dﬁeg not ?ave avai | abl e
space ffam theyfiledsiistemnand gtarad Bp dBRsCachgeMEMans %‘%@r gk e St sWPGP ned of f

_ yilecaysteronand starads 4 {0 g
ener oy A DRGUR/Efie B el in thd BaPTE R G B oh bt daddBSBOR16. tnen
det ) whet ! ' t oy L L

doci siBRSA1e adoBrierbSt hal: WRel Yo repiio 1D MelRRS et BERI e

the C@&t%%lb@@éiﬁi tRE Bife .%l,ﬁﬁe@ﬁ@te@?ﬂﬁé\% lbedroretriovid, dhéretre storagendiskher
wor ds, the ecigion 616 causes a del ay i ocessi ng 600.

: n the_cache Ioade{ij gl
The deisatyirneh offbd18 feseethe riorrge digkaly, tugred gff B BRERHSSe eE §e¢Cupon the
amount of .avai l.apl e , space i e r el 8 t8lis dpka
r emai N8 depy) Bﬁay%%&ﬁgggtpgetg&dﬁﬂg\(}@al attge?ﬁlenge%a%ﬁ?aﬂence? regar dl ess
of thesiprage idials AbilbRGérNedddd with, respbentd that deedisiitem.6 18f deyrseniines t hat
it istimetore-fill the cache nenpry, then th ache [ o . pProcessi ng
600 r eanother tireadpsdn nerd of dhg QI?&Y%’ thesto @aggﬂyﬁo%%fegﬁogﬁsa%go t hat
one or,nor | 4¢50 a S n | @\ee@achd Aoktemis hthen | e
systen#benaoe@%g?de%ét gé%%ée% E}%gﬁ}erﬂ%'m?@ 2ﬁghéf§r%t theagat a_,0 when needed by
ot her HBneRdfed i620becd e theifie (mediitere) Masdeentisly Rrgurahapd sieresks.

[ 0037] . On the other hand en the decisio 10 d ' of the
data binbtke caghe WPN-J?WQ‘%‘PQ tﬁgcﬂpgr§ff0€(h§2ﬁa&1§ gée(g{lempgta ?lr g\%sgﬁgen t he

st or aggndi; ' medn@f f 618. Here, the storage disk is turned off 618
becausgotgr{%lé?ﬂpzet%i% e., nedia item has been completely retrieved fromthe

file ﬁl@%gfnl ?gg]'ﬁ%‘u\?armfs asﬁe‘&{sa&efégtﬁ s 6F the ih@s1aRh desedbddwddver empect to

t hat course, | another thread is in need of the file
syst empet liedshlonags idivakosoobmbimatioeét "on" and the other data access
performed. In any case, the cache |loader is then deactivated 620 because
the fi I[méﬂedi a Alfreughhase eediaf ieng af qempbasianth seveed of ihe habevkhe

menory. Foll owi ng the operation 620, the cache | oader, pr ' Ois
conpl eteenbodimands Wﬁ%@%}d'(’l’ﬁ@“\?dﬁi%u@u‘é@rf@@? ST 5PNneRa ggec(‘ﬁﬁﬂeﬂgs Pﬁél)ent i on
descri hed At alldio items. For example, the media item can alternatively, pertain

to videos (e.g., movies) or images (e.g., photos).

[0040] The invention is preferably implemented by software, but can also be
implemented in hardware or a combination of hardware and software. The
invention can also be embodied as computer readable code on a computer
readable medium. The computer readable medium is any data storage device
that can store data which can thereafter be read by a computer system. Examples
of the computer readable medium include read-only memory, random-access
memory, CD-ROMs, DVDs, magnetic tape, optical data storage devices, and
carrier waves. The computer readable medium can also be distributed over
network-coupled computer systems so that the computer readable code is stored

and executed in a distributed fashion.

[0041] The advantages of the invention are numerous. Different
embodiments or implementations may yield one or more of the following
advantages. One advantage of the invention is that media items can be played by

a media device almost immediately after a play selection is requested.
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be used alone or in various conbinations. [0039] Although the nedia itens
of enphasis in several of the above enbodinents where audio itens (e.qg.,
audio files or songs), the nedia itens are not limted to audio itens. For
exanple, the nedia itemcan alternatively, pertain to videos (e.g.,

novi es) or images (e.g., photos). [0040] The inventiqn is preferabl

i npl enBensaquNilLUISRES ndgatedass anxigusand; Igps H%ﬁﬁ%fsa h%’faHg? ﬁ\’ﬁafﬂsf%ﬂ?/ a
conbi nat i on. of bar dpas g an t LONERRIAR FRICRUSO Abptisrbodi ed
as con@h‘t’g‘%cfggg@%l }gﬁtcﬁzag'c'i@ g‘ﬁg‘bc}garr%aeep%reegggﬁﬁeIn@di um The conputer

r eadabhgvameiyenafithe amyerdiahds tHatmgdiadiata ¢e.g. tthaaudiarplayiogpiskitla towdiech can

thereafter be read by a copputer_system anples , of t readabl e
medi unfetieved drare £Hhehn PPARERSY 7 fﬂﬁﬁ&ﬁ%ﬁ!ﬁ&@ﬁnow}%@?f q@lﬁ%&%%s,
megnet LompRen e SEhwaRL @ RARHBPNEARS of Rd inkBAfibeTis Wiaespoide

conput er e nedium can al so be distributed over network-coupled
conput eonsymption is sedinzd b transieping datactadatseehe saempy 3nddegctivgii%xecut ed
in a distributed fashion. [0041] The advantages of the invention are

nuner o@sfle BYF&Ment  enbodi ments or inpl ementations may yield one or nore

f the foll i d t . On d t f.the | t LS.t di
2l e dd2be i dyen MY aHinins, dnc, pEgRneggs O IS MravER WiRngSnl AR Tedi @
sel ect iai)%}a?éntrﬁgﬁheg{{%itteh lo%sgﬂﬁgéﬂl&?ﬂt, Ithus, Uis 8¢ SntbRBEd by the hpendetki ous

and | es rustrated because the delay inposed before initiating.playing is
abl e t @ldimsstabsovertalbsiich featires aindradiandagesaal the imyentian.t REMNRL HI¢Dn i s

that nedia data 9., for audio playi JdS | : i from
ei t her TRIMBIIONS 'Bé’gg'%?f'?rés QE}@tcgﬂPQ% W‘W%%?‘”c%%ﬁég%ﬁﬁ%&g%‘g?& idyst‘%%qrt’
CONMPONGAL SnQENHEH fg‘ﬁ%h% nbNeEhehited 8 thagexaut ddmstruotiemtainanopsratibat apower
consunptiron I's reduced by transferring data to a. cache, nenor nd

&@ﬁ?éﬂ@é of the

deact i vitustrejed aarfd Hesaripsdentlenca4al] sufblagngdifiealiqnseand savy,
t | i : : i d i pti d, thus, it
PCCF ot citRrontrel Rt RS Bhe, SEESR SN hbenh. Coor D ree and

advant ages of the invention. Further, since nunerous nodifications and
changes will readily occur to those skilled in the art,
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the invention should not be limted to the exact construction and operation
as illustrated and described. Hence, all suitable nodifications and

equi valents nmay be resorted to as falling within the scope of the
invention. CLAIMS What is clained is: 5 1. A nethod for playing a nedia
itemon a nedia player, the nmedia player having a storage di sk and a cache
menory, said nmethod conprising the‘_-‘dﬁiﬂ'_%f: (a) receiving an indication of
a particular nedia itemto be played on the nedia player, the particular
medi a item being one of a plurality of nedia 10 itenms stored on the
storage di Whaltistdleimediis: pl ayer; and (b) playing the particular nmedia item
on the rredl a player, said playing (b) including at least: (bl) retrieving
an initj rredl dat (%rti n.of the particular nedia itemfromthe

st orag d| §k: 6 ‘g Ty iPRYIngh & madialitgsaran ennsdia pdaysir the unedianedi a

itemusin I ! tly with
at | east 8#2‘/%’*“?2! & SR RS R B e el SRR COEBRE B s
remai ni ng tneddcis@fit a portion of the particular nedia iteminto the cache
menory fromthe toraedlsk .and 20, (b4) thereaffer playing the renaining
medi a data portf %rf 8? %an;ﬂ%ﬁ"f;ﬁ" fgn‘é:‘gﬂ‘%‘m?fé?ﬁ ‘? Hﬁﬁbggﬁ@ Havest ¢n 2. A
net hod as ﬂ'@CmTeaih @y@k Qh@dartldﬂl'@r' Fleid ﬁ@mnl?éhgh {)hﬁalﬁ%gﬁ ét]lﬁ medi a
erein pl ayer

player ) hod as recited in claiml is a
pocket10 SI 'i@ﬂséwe@leon the storageertisk afthesvediscplayerkadm 1, wherein the medi a

Bongs. 5. A mot (0020 248 pariiprdEHR Brh R B R dne it 59 HRkRaor < ne
medi a pl afgrindtidingsatdesdtural ity nmedia items, and wherein the nmedia player
(b1) retrieving an initial media data portion of the particular
media item from the storage disk;
15 (b2) playing an initial portion of the particular media item using
the initial media data portion;
(b3) loading, concurrently with at least one of said retrieving
(b1) and said playing (b2), at least a remaining media data portion of the
particular media item into the cache memory from the storage disk; and
20 (b4) thereafter playing the remaining media data portion of the

particular media item from cache memory.

2. A method as recited in claim 1, wherein the media player is a portable
media player.

25
3. A method as recited in claim 1, wherein the media player is a pocket-
sized device.
4. A method as recited in claim 1, wherein the media player is an MP3

30 player, and wherein the media items are audio files of songs.

5. A method as recited in claim 1, wherein the storage disk of the media

player stores a plurality media items, and wherein the media player
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-15 conprises an audi o player, and wherein the nedia itens include at |east
audio files of songs. 6., A nethod as recited in claiml1l, wherein the
storage disk of the media 5 player stores a plurality nmedia itens, and
wherein the nmedia player conprises a video player, and wherein the nedia
items include at least video files of videos. 7. A nethod as recited in
claimai, vm@rrmrhseLShan Austiagdaydrs kndfwhekeimdbe anedia iragdncluderaisleast
pIurallty qs 8 d wherein the nedia player conprises an inmge

Vi ewner, P P'8%edi a i tems include at | east i mge files of
inages. 8. A nethod as recited in claim1, wherein follow ng said |oading
(b3), 15 the stora e disk |sqflaced in a power-saving state unt|I next

needed. 9 B nethote bP @8t et H'gdﬁ’éﬂﬂa“d@cr@'nt’fbetﬁéoﬁﬂ%ﬁak pithe megian
pl ayer, (r?r)*p @d's%reéaﬁegﬁ}g}étg ?n 5tﬁ’élﬂge éj{os KNM g@fag/n sai d

rrethod r’'sing ying a medi altem t he
nedi a pl ay@bmp(rts)esc@mirem player, mh@ermremtdeamemaatehw mbhxeiermtdeastnﬂcﬂm S
stored in the ache nenory; (c) retrieving a portion of the nedia data for
the nedia MeHPFYERPEhe storage di sk when said determining (b) deternines
that the nedia data for 25 the nmedia itemis not stored in the cache
menory; (d) retrieving a portion of the nedia data for the nedia itemfrom
the cache Trmm)rA( n\mﬂandm I@Cded 7 dliaimh g Whereimetherstorags dislaof theemesiik a dat a

for aitemis t ache ne [ sai d
det er i nERB SRIeSaRd ATyt (B58; 41 wheretgngatneiy ByEE .
portion of dopgoiRd andﬁ{a@ef @iéwbheame@mreheme Addid\iteRishp@lude aseridsed in
claim9, wherein said method further conprises: -16 (f) initiating

| oadi ng, sumegerfileaofimagesurrently with at |east said

8. A method as recited in claim 1, wherein following said loading (b3),
15 the storage disk is placed in a power-saving state until next needed.

9. A method of retrieving media data to be played by a media player, the
media player having a storage disk and a cache memory, said method
comprising:

20 (a) identifying a media item to be played on the media player;

(b) determining whether media data for the media item is stored in the
cache memory;

(c) retrieving a portion of the media data for the media item from the
storage disk when said determining (b) determines that the media data for

25 the media item is not stored in the cache memory;

(d) retrieving a portion of the media data for the media item from the
cache memory when said determining (b) determines that the media data for
the media item is stored in the cache memory; and

(e) repeating said determining (b) and said retrieving (c) or (d) for

30 each subsequent portion of the media data for the media item.

10. A method as recited in claim 9, wherein said method further
comprises:
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retrieving (c), the nedia data for the nedia iteminto the cache nenory
from the storage di sk when said determning (b) determ nes that the nedia
data for the nedia itemis not stored in the cache nenory. 5 11. A nethod
as recited in claim 10, wherein said nmethod further conprises: (Q)
deactivating the storage disk followng said |oading (f). 10 12. A nethod
as recited in clfhiipitiatingwinading: sebsiantialiyogonautrertly withyati est ¢ajyl pl aci ng

the stora i i " i .0l 1 aid ., loadin f). 15 13.

A et hod S2itg (6, Ind SiEdia B4 R 6B M8 el tikdone BRMAT g ¢ e

st orage dithke steragedik when We@mﬁiiﬁ% (B} dbkertimied tHidthe NRegiaMatad. A

nmet hod as {g?ﬁi\tedchgitdaj m 9, wherein the portion of the nedia data is a
d

bl ock of fRRHNG Sl SER e theseacie MeMESY. A method as recited in
claimi#, wherein the predeterm ned size for the block of data is
reasonably small conpared to the entirety of the nedia data for the nedia
item 25 16l. A Aetiritiodsasenddited im otdiai Ma4wheheinesaidt meethoe dfirtiar ned
size for the block of data is 32-256 kil obytes. 17. A method as recited in
claim?9, wWEFRIWCY he nedi a pl ayer is a portable nedia player. 30 18. A

method as reci t gfl ety the HRIRICIH GRS aili8xghq(h, 3 Pocket - si zed

device. -17 19. nethod as recited in cla wher el e nedia player is
an MP3 player, and wherein the nedia itemis a song. 20. A nethod as

recit in,gl ai repLn the stor isk of t.he nedia, 5 player stores
a plura itl/f'rre | a%??ﬂéﬁé, sénaeg%ﬁgr&\ r??%ﬁ‘edkédw Sftidy gpid method hittheh
comprises:
(9) placing the storage disk in a power-saving mode following said
loading (f).

15  13. A method as recited in claim 9, wherein following said loading (f), the

storage disk is placed in a power-saving state until next needed.

14. A method as recited in claim 9, wherein the portion of the media data
is a block of data having a predetermined size.

20
15. A method as recited in claim 14, wherein the predetermined size for
the block of data is reasonably small compared to the entirety of the media

data for the media item.

25 16. A method as recited in claim 14, wherein the predetermined size for
the block of data is 32-256 kilobytes.

17. A method as recited in claim 9, wherein the media player is a portable
media player.

30
18. A method as recited in claim 9, wherein the media player is a pocket-

sized device.
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conprises an audio player, and wherein the nedia itens include at |east
audio files of songs. 21. A nethod as recited in claim9, wherein the
storage disk of the media 10 player stores a plurality nedia itens, and
wherein the nmedia player conprises a video player, and wherein the nedia
itens inckﬁge at | east video files of videos. 22. A nethod as recited in
claimo, r ei A MeEhed gpdgeited ¥k clgim thavhereinathel Mediapiayes inasVIR3

plurality = %(\/nﬁ_r i ia player conprises an inage
Vi ewer, an &E@réerfn Eﬁre&qrrgql a |d?éeﬁr%&]?§@{gf‘?glg' at least image files of

i mges. 23. A nethod of retrieving nedia data to be played by a nedi a
pl ayer, th 20 ,nmedj,a pl ayer. having a storage disk and a cache nenory, said
net hod co%‘ri sio‘n@?h'(oéfa? l(g%?ﬁqdf Wi GO nebieren thersiosagr disksidbie nedipe” nedi a

pl ayer;s5(b Fdu r i a r : ia jtemi tored in
t he cacheblr?grér;reéyt?}éz%%?cgmfegtrirg\%la%gqtgqgsfbrtalﬁgn“@%??lﬁgmﬁgd'}ﬂg&g]atpiaf%r t he
medi a it encdmprisehean sudioaplyer,sandvwdrersiai thed ateeliariiteimg ifdldelat deadtnes t hat
t he nedi a gﬁ‘ﬁ. ffor the nedia itemis not stored in the cache nenory; and
(d) initia '§ B?%%%%’i‘g?g to load at |east the remaining portions of the
media data fromthe storage disk to the cache nenory. 30 24. A nethod as
recited in_claim23, wherein said initiating (d) is perforned

subst anti akly cOregihashas yesiledningigion 9,.evherein the stoyage IBkas.thésmedibod as

i tegi ' hod. furth i ses:, th ft
(001 ot ool s MSBBHS Tl BRRS, e SRTREL oS Bl ent e
5 26. A nethagrisss heddésglayer,Arid WhdRin teemeth Band inatdedt kust igeo

files of videos.

22. A method as recited in claim 9, wherein the storage disk of the media
15 player stores a plurality media items, and wherein the media player
comprises an image viewer, and wherein the media items include at least

image files of images.

23. A method of retrieving media data io be played by a media player, the

20 media player having a storage disk and a cache memory, said method
comprising:

(a) identifying a media item to be played on the media player;
(b) determining whether media data for the media item is stored in the
cache memory;

25 (c) retrieving a portion of the media data for the media item from the
storage disk when said determining (b) determines that the media data for
the media item is not stored in the cache memory; and

(d) initiating processing to load at least the remaining portions of the
media data from the storage disk to the cache memory.

30
24. A method as recited in claim 23, wherein said initiating (d) is

performed substantially concurrently with said retrieving (c).
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conprises: (e) determ ning when additional nedia data is needed beyond the
initial portion; and 10 (f) retrieving at | east one of the remaining
portions of the nedia data fromthe cache nenory when said determ ning (e)
determnes that the additional nedia data is needed. 27. A nethod as
recited in_claim23, wherein said initiated processing (d) 15 operates to
| oad the r&Rai nfnd"BHIod &Es recitad tiheclainor ade wheskin: saithemeticite furtlesory in a
por t i on- by cBR{iseE: manner. 28. A nethod as recited in claim23, wherein
said nmethod further conprises: 20 (e) deactivating the storage disk after

all the renaini (@nuereeaftaweMe\MgethmMeqnidPt@rh@N@obﬁ@dé&%ﬂagté b the
cache rrem)lwe. gﬁza,@dA nethod as recited in claim23, wherein the nedia player

is a pocke ME&R¥e. 25 30. A nethod as recited in claim23, wherein
the stosage di sk of the nedia player stores a plurality nmedia itens, and
wherein the nmedia player conprises at |east one of an audio player, a

vi deo pl ay@b. and anethedgasviresited, imncaid® 28)emgieneinhealte dhathicde frthaic! ude at
| east one %Tgﬁ%g files of songs, video files of videos and image files
of imges. - -> A consuner el ectronics product, conprising: a storage

di sk that storeg)adeldimmihg YwRén ERRithorial Hiddia Adataels he&&%q Ch%g’bﬁg fhiat
I o) as

enabl es a user of said consuner electronics product to a S€él ect a
parti cul ar initiad ipriiqrs Andr om t he plurality of media 5 itens; a cache nenory

capabl gy of storj : e nedia.iteng; an processor

oper at ?c\)/el y conggg?@%v{nga%tallegggf’ g% a?zgq%lir%'p?ménaq Bgﬁ?@ts 6 fhePmeisaRh
from the cache memory when said determining (e) determines that the
additional media data is needed.

27. A method as recited in claim 23, wherein said initiated processing (d)
15  operates to load the remaining portions from the storage disk to the cache

memory in a portion-by-portion manner.

28. A method as recited in claim 23, wherein said method further
comprises:
20 (e) deactivating the storage disk after all the remaining portions of the

media data have been loaded into the cache memory.

29. A method as recited in claim 23, wherein the media player is a pocket-
sized device.

25
30. A method as recited in claim 23,

wherein the storage disk of the media player stores a plurality media

items, and wherein the media player comprises at least one of an audio
player, a video player and an image viewer, and

30 wherein the media items include at least one of audio files of songs,

video files of videos and image files of images.
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i nput device and said cache nenory, said processor causes said consuner 10
el ectronics product to play the particular nmedia item substantially

i medi ately followi ng the selection of the particular nmedia itemby the
user wthout regard to whether nedia data for the particular nedia item
resides in_ said cache nenory or on said storage disk. 15 32. A consuner
el ect r oni c31pr oBF@NsHEer @leqtEanicshpidacincempriaing ei n when the nedi a data

memory. Sai o pr Seseenr ol BT BIter § Bl FebSdB RS Lo tion of the

menory, said processor concurren medi a

data from sai d atuseadgeputi ddvivdihat erddidsaatisal lof sapneshs@nbl Bidcirohicat | ng
background | oad'u}(gj gsgthe gdi a data for the particular nmedia itemfrom
said 20 sPBHGEIGAleash seladl acRamisuide mnadja item frant the plsalityf deedai cs
products asjig@ei ted in claim32, wherein at |east a portion of the |oading
of the media data fromsaid storage disk to said cache nenmory is perforned
concurrent |y wi alcache pemgmgapiblehef storiny gidesstoone 25 thé rhddiantetnsy dat a.
34. A consuner electronics product as recited in claim 32, wherein once

t he nedi a aﬁa for the particular nedia itemis available in said cache

menory, said praceeeasssiebpeRIIENYS UEHRIIED toPesil Qt@?a%és didle &gl gsefata for

30 the particular nedia itemfromsaid cache nenory. A consuner

el ect roni cHppt deviee ans saidicashei merosy, mall pradesser navsesi saidosmnsusrer

el ectrgpic t .t her, cogprises: -20 a display screen operatively
connected %‘8%%@%@598@0%0 sglg}ﬁ iﬁgplp?é'c Lr ¥ dlﬁ/ sﬁ?'ﬁ&ss%)"lg?%tfat"éff t he
nedi a i t enBnmafiatély FONSMINB! thel KA&EtIN 6fther Paltietilapmédial iterd bynthel @dah 31,
wherein said 5 consumer electronics products is a portable, )

bat t er y- op¥itheeiresam o pihalhar media gata dersthpgraricdar maslia §epy wsides ias
recited in.ghal J gﬁ%’ -pl ayer is an MP3 pl ayer, and

wher ei n thg&lﬁ?&%é?{tg&ﬂ@ﬁéﬁﬁg%ﬁ@ggt e:a%[ggj('A consuner el ectronics product as
recited in claim3l, wherein said storage disk of the nedia player stores

I | it dia it , d [ h ia.npl ' [
g| gygha 5 Ian ZVWﬁe;,quclrps[%ﬁier gp‘ré%g%%gduc as rrer%ﬁ“eg it c@l(r%rSfow erein when audi o

the media data for the particular media item is not initially stored in said
cache memory, said processor concurrently retrieves a first portion of the
media data from said storage disk while substantially concurrently initiating
background loading of the media data for the particular media item from said

20 storage disk to said cache memory.

33. A consumer electronics product as recited in claim 32, wherein at

least a portion of the loading of the media data from said storage disk to said

cache memory is performed concurrently with the playing of the first portion
25 of the media data.

34. A consumer electronics product as recited in claim 32, wherein once
the media data for the particular media item is available in said cache
memory, said processor retrieves subsequent portions of the media data for

30 the particular media item from said cache memory.

35. A consumer electronics product as recited in claim 31, wherein said

consumer electronics product further comprises:
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I nclude at |east audio files of songs. 15 39. A consuner electronics
product as recited in claim 38, wherein said nedia player is a handhel d
medi a pl ayer. 40. A consumner el ectronics product as recited in claim 31,
wherein the storage disk of the nedia player stores a plurality nedia
itenms, and wherein 20 the nedia player conprises a video player, and
wher ei n t he nedf4&isRlayscraancopgratively iconrected desaid pecessor isaabdisplay. A

consuner e Al I in claim40, wherein said nedia
pl ayer is a&%ﬁ@{'}éﬁﬁyﬁé&gﬁ%@ﬁgégﬁﬁ% A consuner el ectronics product as
recited in claim4l, wherein the storage disk of the nedia player stores a

plurality dia,itens, and wherein the nedia player conprises an inage

vi ener, andPwhefeFNsURERlgrHoNcE RfodyF A Breted INealaim i3fagehgreinegaigs
i 5 30 ' Lted in.claim 42,
EEEE T S e

37. A consumer electronics product as recited in claim 36, wherein the

media player is an MP3 player, and wherein the media items are songs.

10 38. A consumer electronics product as recited in claim 31, wherein said
storage disk of the media player stores a plurality media items, and wherein
the media player comprises an audio player, and wherein the media items

include at least audio files of songs.

15 39. A consumer electronics product as recited in claim 38, wherein said

media player is a handheld media player.

40. A consumer electronics product as recited in claim 31, wherein the
storage disk of the media player stores a plurality media items, and wherein
20 the media player comprises a video player, and wherein the media items

include at least video files of videos.

41. A consumer electronics product as recited in claim 40, wherein said
media player is a handheld media player.

25
42. A consumer electronics product as recited in claim 41, wherein the
storage disk of the media player stores a plurality media items, and wherein
the media player comprises an image viewer, and wherein the media items
include at least image files of images.

30
43. A consumer electronics product as recited in claim 42, wherein said

media player is a handheld media player.
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