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C]: THE IN\/ENFI C]\I Fi el d of the Inventl on [0001] The
present invention relates to nedia devices and, nore
particularly, } to playing of nedia on nedia devices.
Description of the Related Art [0002] Media pl ayers
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techniques for media players to play media items.

SUMMARY OF THE INVENTION
[6003] Broadly speaking, the invention relates to a media player and a
method for operating a media player. According to one aspect of the invention, a
media program is able to substantially immediately begin playing after a media
play selection has been made. Through intelligent operation, the media program
is able to start playing even before the media program has been loaded from disk
storage into semiconductor memory (i.e., cache memory). According to another
aspect of the invention, the loading of the media program into semiconductor
memory is performed in a background process without disturbing the playing of
the media program. Still another aspect of the invention is that the disk storage is
able to be aggressively “powered off” when not being accessed, thereby

enhancing battery life when being battery-powered.
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abl e to be aggressively "powered off' when not being
accessed, thereby enhancing battery |ife when being
battery-powered. -1 [0004] The invention can be

i npl enmented in nunmerous ways, including as a nethod,
system device, apparatus, or conputer readable

medi um Several enbodi nents of the invention are

di scussed bel ow. (0005] As a nethod for playing a
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 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
itern 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 foad at
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cache nenory, one enbodinent of the invention

i ncludes at least the acts of. identifying a nedia
item to be played on the nedia player; determ ning
whet her nedia data for the media itemis stored in
the cache nenory; retrieving a portion of the nedia
data for the nedia itemfromthe storage di sk when it
is determned that the nmedia data for the nedia item
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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 fo one
embodiment of the invention.

FIG 3 is a flow diagram of media data retrieval processing according
o 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
embodiment of the invention,
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[0012] bl oc Enshcatinamsalt thisregbedt Bf M¥ahveriiBn 376 VishiRGed BeRAE with
reference to FIGs. 1 — 6. However, those skilled in the art will readily appreciate
that the detailed description given herein with respect to these figures is for

explanatory purposes as the invention extends beyond these limited
. embodiments.
)
9 [0613] FIG. 1 is a block diagram of a media player 100 according to ane

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 pértaining to
media items in a file system 104 and a cache 106. The file system 104 is,
typically, a storage disi or a plurality of disks. The file system typically provides
high capacity storage capability for the media player 100. However, since the
access time fo 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



enbodi nent of the invention. The nedia player 100

i ncl udes a processor 102 that pertains to a

m croprocessor or controller for controlling the
overal | operation of the nmedia player 100. The nedi a
pl ayer 100 stores nedia data pertaining to nedia
itenms 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 systemtypically provides
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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 refrieved 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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112. The CODEC 112 then produces anal og out put
signals for a speaker 114. The speaker 114 can be a
speaker internal to the nedia player 100 or externa

to the nedia player 100. For exanple, headphones or
ear phones that connect to the nedia player 100 would
be consi dered an external speaker. [0017] According to
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[0019] t he irepng@miodiment, e medis player ina pospblsosempHting devise
I
dedica &jk@plg)g%gslﬁ%ﬁ'l’e{cﬁ% sggl? %a?éaulﬁgdr \)ldegutfr it ?nsgg?? %(Q?ﬂr?le the

edia
media | dayked]0thven theeacackie fager (¢g., NP2 pi;«wsr)em Toune playes a

a ced in.alo 0
video RBFE L BUES e utlina SAPRES. £ iPaetlieBal Bnd BiEGlcd. O gpese
devicesl ea@gewabiimgamm dpdrﬁeﬂyat&ﬁgﬁ@é})ortabremosam alow a user to
fisten tg musucyplleﬂf fgean?o.afs ct}rh wdeod recorg v:cyeo or take pictures wherever the

user travels. In one implementation, the media player is a handheld device that is
8y being handheld, the

sized for placement into a pockef or hand of the user.

media player is relatively small and easily handled and utilized by its user.
being pocket sized, the user does not have to direcly 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 deviéé, as in a portable
computer). Furthermore, the device may be opérated by the users hands, no
reference suiface 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 pfocessing 200 Is, for example,

performed by the media player 100 illustrated in FIG. 1.
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nmedi a player 100 is a battery-operated device
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[0023]  Concurrently with the operations of 206-212, when the decision 204
detemines 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
T
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when the decision 204 determ nes that the nedia data
is in the cache, then the nedia data is retrieved 208
fromthe cache. Here, it is preferable that the nedia
data be retrieved from the cache because its access
time is substantially shorter than that of the file
system In addition, when the nedia data is avail able

lnacﬂ\)%t%f‘giec%ﬁ@mhk?éﬁ kd Eereé Wwéﬁoﬁé@ﬁ&ﬁ@@ﬁgg%cﬂlowm the

us It can aced
opersiion edbceas polers édiowingpthieodecipion2214 pdianottienfle Sysiem is

arealyafiue o RR0R e ) o PEERL Frebi e R ARERYEAETE the
cach&erigerel hBe Neiding 2¢8 oo®usts bydisaprocass b.tbulelldtlmrth:[bratmriseare

pl ayed sothat t he medlagla yer roduc%@?rmltl_g@ a f
beinghpeimeq in othas RIPFS o retiiele gad playyabfias An injilpogion o
the rrFkﬁfsé bath @dp érﬁworfﬁezbaaz@t Dyice thBirkédh ldkta RS BeaIebaded 218

deC| sion 212 next deternm nes whether there is
into ﬂma:m the filee aystem exa@dbevwmtw@dda@pst%rfem@e power

consqIfbRGT, TEPIcRIE the RE'STsteln HHCR (RU8d £GP BN BEkite! 4t loast
on thergiler pf He dpatior s6ihegm26B iteh Ureirg piaye@,p@ame theeremammg
amoufhet iAot o GBS R BEF Bh0ES Fifavh e greraton
220, ﬂw@%%ﬁnecmamgr grabéss i ddngie Qﬂﬁéﬁﬁs OIﬁlrt!hér.Zﬂ@eZhé cache

when t he decision 204 determ nes tha ﬂ i a dat 300
loadirigs pasess nhah eopplard, thadipxddies the Jpadi; aycpéﬂc%gé'"g

perforib/Pledbdifoh 204, &E?eé[ﬁl%ﬂ Heahat élﬂé&béeﬁ@eﬁﬂﬁbﬂla defta for the

particular, according to one enbodi nent, such
particyaomesia iigmivell pe rretmawﬂfr@lgn the §é@%ﬁ at epgyatiendds, e,

thread& operating within the nedia pl ayer. Accordl ng
[0024] t 0 sld. gt d e Sowgdiagraracels maslia vieta detrieva RECRREG PO

accorcgﬁf i |dhe SWtﬁJEiﬁlgma%? (?‘:S m%ﬁﬁoﬁ he 1¢eC it 4 retrieval
erm nes t e systemi1s not acti ve, t hen
procestslmg 800 ds, Spsexample, aenfwmmctew a1Bedingtayjce, s6€h Pathe rﬁnedia
devcd, T RARLIE 8, 71 ohE HSLAMLD, bR B, rtiona

processiige880tie ;aarfcedwdemf pcnmeus!ledpby dhe qoocaer 102 bme@edla
as follow ng the decision

er at 216, as wel |
dewceg?@mgp F@&PI te systemis already active, the nedia
[0025] t ﬁt aﬂ];é) rmécr g doa?é trét%gvaafrprocessmg %881 begul;soalﬂﬁda %%&sio'?.t So2

e
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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whil e other operations are being perfornmed in another
process to retrieve and play at least an initia
portion of the nedia data (operations 206-212). Once
the nmedi a data has been | oaded 218 into the cache,
the file systemcan be inactivated 220 to reduce power
consunption. Typically, the file systemis not needed
for a period of time, at least on the order of the

R b P B A o co

\Metnhurpl trfeg £ astacolodkds katréveg ftdlmttmeascgteu raemoty. H?ﬁ theedata
C oadl n ess | S .C ele a enas. I .
e et et Mharags o6 JebascneBOte AanGp ofithe b date

RexdcidtedWithige Aedib el ay processing 200 performs the
deci sion 204, the result will be that all subsequent

fodgli}a dag@? fHer othégﬁwanﬂ@ﬂhercmbaiectmﬁi 04 die*.em\mésl thbtethe media
re rieve r e,cach oper on 208,

45 s e gy Ablsy T oo rehe dra ek dne S Taeant f deteled,

wgeveatgﬁ%&ﬂua @iataofr@ﬁ theelil® @ghtamnmmfﬂe lsgastém\ta rfbn oamplhdhe
nedi a, dat

t f
Bler 51t 06y gt 1 P . Blore geredenl vt el iea 1O e
36% th ltﬂaéitﬁrer@&s?sh tordati@ déta ﬂmckon"agerémaequt praplaees the file
nedl a ga retriev SSi N o)
TR of Be 315595 H'ék)?%@%ég'%f&e S5k TS ARAlA T ogiecsystem
1@@|ssh@mnacgggl(ﬁw -powehABR6] thé h@ad‘rmd;luastg%g actuet the @leasystem
[ocessi n ecCl SI.0
A &5 i 860 Setfer TROPAYmdl SCGRREIRE gl Pihfegcy for

feaQ/HIRE iaBbays wiibA, in BRyactiexeapl e, pertains to the CODEC
112 requesting nedia data pertaining to a nedia item

I's Nexbe: pbagian 3by defeeninediwhediesti  eadi@Oloader is already
[ 1 1 t ff
RS, Aot W TR G b e
hﬁ@&tﬁﬁ% ﬁae@gadﬂéta @n@ghedﬁbﬁe ﬁﬂreﬂmryiavwe?ttbe dewsipn 8V0 detenblyles
e _medi evice
f&}@i lopdgr 1800 alfﬁéaggduargp% % r@? C%%'e deé‘%} %%wated
312¢ Wﬂdrr%trday awhet tHeeyadisi@r ecemmum@ahag t!neecgaftbetloader is
waits the nore , medi -

disas unsiie WG Sepieldn F0s heferih foLoTHa e Gefaton 312
adkinad dlpwirg theeldeigion 3tibevhea thechshioladdds diealymingisg, a

D

@ 8aid blusk béshgdeth@vdalm 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 fo the file system {such as by the cache
joader) 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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data is available in the cache nenory, then a data
block is retrieved fromthe cache nenory. Here, the
data block being retrieved 306 pertains to the next
needed portion of the nedia data associated with the
nmedia item [0027] On the other hand, when the

deci sion 304 deternmnes that the nedia data is not

’ o R _
oxamBE PO P RAIAHEERNY 1o BER AP BERRIRD i} Bperation
312 ilhstetod INTAG. Bl e systemis, for exanple, the file

system 104 illustrated in FIG 1. Mre particularly, a
[0030]" egd Ti@@él)llmhellsadasmgess}@wo Helyind Mlith a%m?mm at02e Hht

a_data bl oc he read [ e repar es .t he
dete”@jf@lse‘w@mrhﬁ siorgs diFkie) el dre he Stcsees di e
hard eBtaing td disk Etolrf% edﬁda%rbmk%d By bHil@8y4teat hbﬁ%ly, the

| ow power) state read request” can return

file systérs g?étfﬁiﬂﬁtfai@h in &1@n facMore %ﬂ&f%"y. Weidasisign 40Re00u1d
mdicage gfg%gl’?erdfhﬁkﬂbsst\,%@rﬂ"% Q%tg@g?g{ gWFﬁ%%SﬁVh%\IZQ% Webisfon 402

€ ac
deterriines shatrthd kﬂ)rdgda dishiinest “ahgtherthe sdxzrege diskdd éurneé on 404,

i 1 5 e S o S, B, A 2

disks ai%%@m@érablymmémh@mreestmmwsk West anmadym éﬂparming)

310 determ nes _that the cache | oader
*Spinningnip e StAEFediRK 18 Aoperqyinieto goging decfron 46 fotage

disk. ﬁ%ﬁ@é Nl df:%ré(ttor}mﬂﬁ)? 5&{94@@%%@{!‘193&@@1)@ &iéRﬂtﬁ 88 thirdd on

cache | oader ready running, then the

404 wherenet alerpdy tomed Cmypassed Fol | owi ng the operation
312, as well as followi ng the decision 310 when th

[0031] cachEheisafier. a datal bleskijs rremﬁveﬁg‘l%afroahm Beoorian,
|
for exarﬁ@lé' SYﬁcgckséﬁdafté %’Eh%ﬁﬁ-ngf %’t% p%?f ng(?ELIQ rui%%f stj%veg 406

sl ze O
from thesfileegptstemal 04 &torapatdiside Thet ratmmﬂd da’itﬁeblﬂﬁbm th@é‘ ston ed

105 0 o Ep AT, HAL b U hectp ol f o e

106 illustatedrindiG. accesses to the file system (such as by the
cache | oader) are not significantly inpeded and thus

[0032] can Adepieivhot tiethenniadetiingd whefres hilloot. thAsisda binckapgbethe

. the d
fle (.. oecle WepEhaye PRER relfeecoVESH 96 B tieianin Seélnstiifit
all of thel d&ayblodies ffr 188 fildAavd A8t 96t alﬁﬁeehlrbﬁi@ﬁéesthdﬁdweomct@

t he og,eratlgns 306 and 314, the nedj a %%a trieval
loader processing 400 returns fo repeat the operation 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 afl of the data blocks for the file have been retrieved, then the
The cache loader is the process that is

ere,

cache loader is de-activated 412.
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 to keep the storage disk tumed on.
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subsequent operations so that additional nedia data
can be obtained in the sane manner. [0029] FIG 4 is a
fl ow di agram of cache | oader processing 400 according
to one enbodi nent of the invention. The cache | oader
processing 400 is, for _9 exanple, processing
performed by the cache | oader that is activated in
operation 312 illustrated in FIG 3. [0030] The cache

AT DORSTEA © e e Ty o6 30 A Bbace

kié erecuttibe, stdr ageralidel Hy aenuiti-thraadkddpioge)mmisg tesivingnroent.
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B, pelformell Gy the bRSHSH 3f4 o7 iShed BREYptAYaL processing
PO sBOIMK ﬁm GI B c?_ctmwézrg@ord aga A?g Zmam Esadmagecea;*pingkéoo
t r I ONsS a cause r

ifetect W B 2y 8 Sedfp AR Rese arrasty e Sp8 ch8ftes o
é&@x&%]soﬁwam &ag:ﬁé@r nclafolatcacdy tickhel file rs@rsueigaev @dﬂeﬁ?ﬁat trrmlﬂple

. e SyS m re or exa e,..a
aBSent Hiass b Bxasulior tan bR 'SeEkPa I samecaciess fo 18" gre
i&ystim]tt)tr@ce; ﬂiffére?%&t@ﬁs tOftefs Zc:ﬂi gatgesi?mkf)the Theessdeaki diarte,

t oC | S en re 0 cac

8 B adters procksit SIEEin e 98kt (i e 87 el RS, fead
proserfiyriadiéd thenadde6s Idbk. [N@RRheRsslepirgirogramle inpdementation

R, BpOT or Hhegts Pah o 0 iERl o pRRESS IR g only, for a
sflhecti c:ajg@ﬁbfrﬂ?ﬂ)ﬁrﬁet(@f ﬁ?e{tﬁée;t dsfalta iliiisao(addls). ofHehdes adhgtdeiay ioclesed

[ ave no ye a ee reLri eq,

i ie o8 & rfiaealr Ao e Bie {8 hoklifed
sopea dild positddGs aadb (U The quepdsitiordadiesteo b sisting vt in a file at
H G RN S kR RRCS ARELER M, Bl b B8 50, & pipfermined
rithdet af heteSBoTRay cdinbe rddue50R b the filklStored 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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have been retrieved, then the cache |oader is
de-activated 412. The cache | oader is the process that
is performng the cache | oader processing 400 and
thus, when de-activated 412, the process that is
perforn1ng the cache | oader processing 400 can be

closed. Additjonall the storage disk is then turned
storgge diskin vagas inHkhich é\eaf@% (i sweilia itarurtodae lobtled imthe tache
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604, oaﬂsfnaﬁbeﬁe%meﬁgzhéo&m @i eﬁ%ﬁ@ﬁ@é qg%tbgwﬁé%?ég? g.vsvk is

hr eads € processin shown 1 n

alreacah e, s&mm%pﬁenjaor@ érisgttypeam%i ofn erpcaseon . data bk is
ﬂnenFlj‘e@‘m\%ci'ng()tﬁl f:foh?mg Q%b ggféh-g o {\gaa#r?{aﬁz?rﬁﬁ%v elﬂa{ ?egﬁé\ﬂf.%ﬁ‘r’&qhe

acco
datadzdock asn dmpqafmamlsn mgc&@l@ncs withdhe defaptess mecésni w600

cisouRtH AEN R TS PER i \Pn brIQREeaB deb Elopf & el the

y ) file syfstmhetr@a:dm@de@a@a mwa@ﬁsmbn%t&%@ 604 {6 tth@lcadhé f'memory

Nextopalegiiienityd delgines stetier alebde peBopor Aebese die.

medié hﬁ‘-anﬁ)' h&veé Yebe RSl &E N VR t}{EJhé&;;Qxbﬁ 61@' &é@FBMes that all of
hreads of execution can be seekin same access

the daé% ileeks frr thiel Ble haver bed yehbsen orﬁgfe@aémthqmﬁeaa@s'on 612
deterﬁfﬂ%se%étﬁér e ehsid 'n?é}n&g [g%% eﬁ/éﬁ%taé %%?él gd;:%Q&ReE rc]lata

he data access processi n
blockethert e dgpisioned12 leterchingsr 8sdrthkycaohedsieningy atnesssave

avallag%cgpaé\@i’o‘? qb%ﬁie??z% ?ﬁnr::ﬁ igagg ﬁg{cgﬁg?l%ggﬂﬁﬁc%% gqqg can

eac
returnatcc‘eaeat tb:elop@maimn 802 ynd eubsequeimd bbeditions isorthalf attlea®t one
Henc

aciitiqrll JoPE SETor S 6 Ry e RrL B PRV Ghd stored i

the canm mabiye OthieesthbhBamd, Gassh dh@cd@d:asorasw tfemmnﬁa&ahaathe
h F)?altlonls set 504. The file |t|on|ngj
cac eé“%’f‘g P B o have Fvailable spage f%vﬁméﬁ 3955" datg ' 5 then

the storagél didheis aamealdre6 14.hByftliinPefithé Brd 8rive theé Mdedid device
is a.blep{oegg}‘ngérxfne neen%rgy when the file system is temporarily not needed. A
decision 616 then determines whether it is time to re-fill 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 & 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 availabie
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
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stored inthe file system Here, the predeterm ned
nunber of bytes is al so nmanaged such that the bl ock of
J data being read is rather small (e.g., 32, 64, 128
or 256 kil obytes) so that the access |ock is not
unavai l abl e for an extended period of tine. After the
predet erm ned nunber of bytes of data is read 506, the
access lock is released 508 because the access to the
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en the stora |
tmhhaerachm medQary. ,ﬁotkwmthemeyatlow&?ﬁ, theecadee ﬂcsad@h p@@ﬂf‘»smg

?ﬁé %r(?;hgﬁ etalﬂatenwe storage disk is already "on, )

operation 604 is bypassed. In any case,

@ys bl OXEe \Sriod eEt@'bF 'feea\f@rgs 8P 1ﬁ\%ﬁtlbn%e§érib%d above can

an exa e, the retrieval 606 of the data
mua&d@anepemp@nﬁmmmﬁoa%cordance with the data
access processing 500 discussed above with res]‘;ozh

0038] 5. Atkeuahh&edmedipitedr 9is eRRhRYIR\BJSTYES P
éhb@diﬁéﬁ&%erb%dfﬁfe‘iﬂse(\é%d éiﬁﬁ@f IBY @F Konds) tth@ﬁn@ir@ﬁ@ds are

cache nenory a deci s

R levier e eudieias T oxeblenibedaed HPBCRD 4 GrAHEYperian
tolvidfeos (e. ge%@,ési) SFinddaY & %e@ﬁbtééi)t rieved. Wien the

deci si on~ 610 det erm nes at all t he data bl ocks

jboo) t he fhd pvBaim B 9¥efarabzybraF1@Meﬂtddl W@&mdr@,ewuta:an also be
decl sion 612 determ nes

he cache
mplEenth IR NRrdvag r Oraf HRHNAGRE 20 BRgWRTe \ﬁﬁgﬁmﬁéfﬂ >The
lmlﬁh WanSaRoU6s AimHoliRa &d'@bmblifer GBSHMbIERIFEE Yorfl @€ Bomputer
regc}l/aeb!e 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

é%gve

network-coupled computer systems so that the computer readable code is stored
and execufed in a distributed fashion.

[0041] The advantages of the invention are numerous.  Different
embodiments or implementations may yield one or more of the following
advaniages. 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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| oader processing 600 can return to repeat the
operation 602 and subsequent operations so that at
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the menmn @htSsuED nbhat n{:g@fdom trﬁ] @x?ﬂfjdzdds@lﬂu?hor@m B;lt::cﬁﬁ{ign as
Il rom e 11le system ana store
ilustfeog o dedia ﬁ@ﬁ%ﬂ%@# SUable HRdfisrtons fash CaHbelgats may

. be ré@yrietheastining $thin ﬁle%\éék%ééﬂh% ihveritlop, cache menory for

hi gh- speed access. the ot her hand, when the -
deci si on 610 detern1nes that all of the data bl ocks
for the file (i.e., nmedia iten) have been retrieved,
then the storage disk 1is . turned off 618. Here, the
storage disk is turned off 618 because the file (i.e
media item) has been conpletely retrieved fromthe
file systemand thus the storage disk is no |onger
needed with respect to that nedia item O course, if
another thread is in need of the file system the
storage disk could be left "on" and the other data
access perfornmed. In any case, the cache |oader is
then deactivated 620 because the file (nedia item
has been fully acquired and stored in the cache
menory. Follow ng the operation 620, the cache | oader

pr ocessi ng

-14 -



600 is conplete and ends. [0038] The various aspects
or features of the invention described above can be
used al one or in various conbinations. [0039] Although
the nedia itens of enphasis in several of the above
enbodi nents where audio itens (e.g., audio files or
songs), the nedia itens are not limted to audio
itenms. For exanple, the nedia itemcan alternatively,
cLAmSrtain to videos (e.g., novies) or inmages (e.g.,
— _pnhotos). [0040] The invention is preferably
i npl emented by software, but can also be inplenented
i r, , r..a conbi nati on of hardware and software.
TﬂgﬂﬁVgggﬁﬁ?gﬁsban al so be enbodi ed as conput er
readabl e code on a conputer readable nedium The
conmput Ar meghokdlibe pregdhyna insedinyiteat ansd onagia gayecethe media
| tEat can storaﬁﬂaba mhigh can thetgafter be read by a
playef Baying 8,Stapge disk apd 41AC8E MYPFoRhgaie Gigiiee FOPRERIABI e

TG 5T RO J R G998 1 g o e e

playesttbe ggaticldai nedja dend bajag mnerofvapbgalitfhod roediplteers stored on the

r eada nedi um can, al sQ. be di strjbuted over.. . .
storadei S hefe BRSIAR o pafclBe Mefle' 8 haitad 31 biietympglp gta porton
and alré@emiigemedigelatbpstion.@fd and executed in a distributed

fashi on. [0041] %he advant ages of the invention are
n(mwiaying theipaftieulen medinitend oihe media player exagchplaying ity including at
may yield one or nore of the follow ng advantages.

One advantage of the invention is that nedia itens can

béb P Irayiedinytheanadrdiedaeep@tion st thepadicats | iieds tem from the
a play selection is requested. -13 Consequently,

Sk”a%%£$@ tend to be | ess anxious and | ess frustrated

b _ $ L nitiali . _

2R R, SR oo B R o dla el i Moiiaineaia data
portioadvant age of the invention is that nmedia data (e.g.,

for,.audi,o _pl ayin I S le, to be retrieyved from .

i IR Rabchbelienty v 8 ifashond R R rerRUig e and said
playingt (b5, SYSE€M rePRaIPPYanEgiaiats POHIAY 6 thApakiterar media item into the

advantage of the invention is that power consunption

cache; reemgEf fERD U Sioraaestids ANy data to a cache memory and
dgas tHe¥&dAdt Playthd thkGemhiiiMedia data portion of the particular media item

from cache memory.

least:

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

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 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 of media items, and wherein the media player comprises an audio

15



[0042) The many features and advantages of the present
invention are apparent fromthe witten description
and, thus, it is intended by the appended clains to
cover all such features and advant ages of the

i nvention. Further, since nunerous nodifications and
changes will readily occur to those skilled in the
art, the invention should not be limted to the exact

playé?ronéﬁtﬁ WeHdrefh adnfRRes %'rr%“lrfﬁudé' k H’?éétaélﬁqoamé’s gf songs.

descri bed. Hence, all suitable rmdl I cations an
equi valents may be resorted to as falling within the

6. S%’rﬂ@th@& atsgg?ﬂemr? LihPD whetén %?snﬂ dfth Crb@&%?ja))e? stores a

ayﬁgama 12T m on A e
pluraﬁjt)ayémedlamtenwlamd yhayein thavnediasplayer agepiiieska vdeb player, and

he t hod, c ri |n (a) receiving an
wherefn'r]]g]ecrg%gﬂe wg;ﬂkggla[tnﬁz@ Véqe(%ﬂ% Y‘t"%‘?ﬁto be pl ayed on

the madl a player, the particular nmedia item being one
plurality of nmedia itens stored on the storage

7. dr‘\smehbpd ah éegited ﬂracfelrrai/efvher@in&qa%tmag@uwsdsrof ﬁwadtauoéauer stores a
pEura!@ défa d lferﬁ'lé |2y \WFéjrb qiv rﬁe{?% )ﬁlégé‘r cﬁﬂgns%sa Waﬁb Vekwer, and

por'tion; partic
whereiadih@metda*rﬂ@ns iﬂm@dmilleathmw files af sdwag;lea.w ng (b)
including at least: (bl) retrieving the initial nedia
data portion of the particular nedia itemfromthe

8.  ShanhewedHsskeitddid)cldwnal wherdn fd)ll%ivilh?ba@%édu‘?gj‘ (5%, thB8torage disk
particul ar rredlaltemusmg he initial media data

is plaﬁ%‘ir'ﬂ.acnﬁ)we(fﬁsym@ siaéh vl nedreadedently with at | east one
of said retrieving (bl) and said playing (b2), at
| east a remai ning nedia data portion of the particul ar
9. nmAdhethbd efiratrigving mediackatahto tmapiaygd by armediia piayer, digemedia player

. dis t.her after remal ni ng nedi a
naving oA 0 2o =R R el B BaES dE e Cache
nmenory. a)adenmfyrfﬁj @ﬂﬁd@&tehew Beslayed &1 Ak Mhekiia M'Bf?ére' n the
rredlat)e%e IS, a portable nedia p ﬁ—é‘@ A met hod
as recl edetemiging; W‘i‘qhefv\ﬁ'@d@ ﬁ’aﬁhéor i @eﬁﬁaﬁ%ﬁ“ fssstgred in the
F&%EIK@Fne?ﬁc?rﬁd devi ce.

(c) retrieving and then playing 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;

(d) retrieving and then playing 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

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

10. A method as recited in claim 9, wherein said method further comprises:

(H initiating loading, substantially concurrently with at least said

retrieving (c), the media data for the media item into the cache memory from the storage disk

16



4. A method as recited in claiml, wherein the nedia
pl ayer is an MP3 player, and wherein the nedia itens
are audio files of songs. 5. A nethod as recited in
claim1, wherein the storage disk of the nedia player
stores a plurality of nedia itens, and wherein the
medi a pl ayer conprises an audio 15 player , and
wherein the nedia itens include at |east audio files
when@faid@at8fminfhg (B) Hﬁbhﬁﬂegﬁwdt% M@Qla'd%\té?fo@'tﬂ@ rhed#ERES Rot stored in
the storage dIS of the nedia player stores a
thecﬁﬂ@ﬁﬂﬁmpw'of medi a itens, and wherein the nedia player
conprises a video player, and wherein the nedia itens
include at |east video files of videos. 7. A nmethod as

11. I @Chie®Rod RsGledit8Y In cYdIRT @0 nwh@?elﬁts%r@ﬁ?etﬂbﬁ KuRhef E@rgpnses

nmedi a pl ayer stores a pluralit nmedi a 1 tens,

| an i mage Vi ewer ,
) déaéggvaﬁ hg éﬁéggofya@ AL RNRR s&amadgps(g .

nthenedlalerrsln eatleastlmage
files of images. 8. Arrethod as recited in claim1,

12 ATBU 8 S Rl PR P e A Rl R P
@) plscmg\tmstbcwgea@.sm alpewengamﬁglneodéawomgm%mlmm@ By a
medi a player, the nedia player having a storage disk

and a cache nenory, said nethod conpr|5|ng (a)

| . Ly
15, BB ATR e S IR S 5 Brago sk
placedirud powersaving steter wdil nextneededtache nenory; (c¢)

retrieving and then playing a portion of the nedia

data for the nmedia item fromthe storage disk when

14.  sAi dnalecderad meoided bp detrer 8] nesereinathd heortiedli of diaé amedia data
. far dia it IS not stored in the cache nenory;
’Sabif’gjc’f}r%&? Fg\’)r‘ﬂé' Péﬁ‘geq]?mﬂe‘gﬁfé‘?. ng a portion of the nedia

data for the rredia |tem fromthe cache nenory when

sai d determ ni n(? determ nes that the nedia data
15, tbrmethad asggrie tnewﬂm 14t wheeein the predetarminarbaige Jor thadlock of

data .% %w&%wme@ g@ar@Lmefamﬂ 9%@%&% 9?{?% gvrh&ﬂa item,

sequen porti
data for the nedia item 10. A nmethod as recited in

16.  CAhdthdd MNBERLYirs AL T8 RAL il thd BreeREMIihES Rize 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.
18. A method as recited in claim 9, wherein the media player is a pocket-sized device.

18. A method as recited in claim 9, wherein the media player is an MP3 player, and

wherein the media item is a song.
20. A method as recited in claim 9, wherein the storage disk of the media player stores a

plurality of media items, and wherein the media player comprises an audio player, and

wherein the media items include at least audio files of songs.

17



(f) initiating |oading, substantially concurrently

wth at least said retrieving (c), the nedia data for

the nedia iteminto the cache nenory fromthe storage

disk 16 when said determning (b) determ nes that the

nmedi a data for the nmedia itemis not stored in the

cache nenory. 11. A nethod as recited in claim10,

wherein said nmethod further conprises: (g)

d
21, @«)@ﬁéﬂhﬁébb "r‘ébﬂbﬂ% &g@’f ?g@ﬁ#gﬁ lﬂ?én &tg{ vﬁnlﬁg@%ﬂﬂﬂar stores a
plurafiist efoanedig ttlams c@m@wf@@sm th(ag)weplaanhaugr cmapmeeraa\g@eo player, and

i V. sai d | oadi ng
whergh e 2 {BALICL R RASITROEG 185 B VAR50, “wher el
followng said |oading (f), the storage disk is
placed in a power-saving state until next needed. 14.

22.  AAmeéthed agsediediid edin 9 W!he’ﬂalﬁ‘tﬂe st&fﬁ% ik bﬂﬁe Ritidid MBy&stores a
the nmedjia data is a block of avi ng

plurality of Bteshiaviitgans. sanzﬂéfvhq@m t)&en@feﬁtad player eembesesian imageviewer, and
d he bl ock of
wher‘%ﬁthé"ﬁ%ﬂ%‘ |férﬁ§‘ﬁch?f€§ga?ngﬁsm&%% a{?éeséﬁtlo g N€ DL OCK 0

i S reasonab e entirety of
the nmedia data for the nedia item 16. A nethod as
recited in claim 14, wherein the predeterm ned size
for the block of data is 32-256 kil obytes. 17. A
nmethod as recited in claim9, wherein the nedia player
is a portable nedia player. 18. A nethod as recited
inclaim9, wherein the nedia player is a pocket-sized
device. 19. A nmethod as recited in claim9, wherein
the nedia player is an MP3 player, and wherein the
nmedia itemis a song. 20. A nethod as recited in claim
9, wherein the storage disk of the nedia player stores
a plurality of nedia itens, and wherein the nedia

p and wherein the
25, PARMSFRMIASES AL S BUANREng? S, terein the

21, aAtommjddisk st steres hptlrality sfingdon imavher ei n t he

storage di sk of the nedia player stores a plurality

of AegPanPYiedfyicedhat elnblasi ussof paidicanpuagesleeiomins Rreguct to at
at RS R Ter A 2 S B gty o i e
r ecat:acha megloay cap@blevdistoeing at leastsinerci g wirakty of mebia items; anda
rmd;iar%c Issa rer ogér%l'ElSely connected t{o said storage disk, said user
input device and said cache memory, said processor causes said consumer
electronics product to play the particular media item substantially
immediately following the selection of the particular media item by the user without
regard to whether media data for the particular media item resides in said cache
memory or on said storage disk,
wherein when 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
directly from said storage disk while substantially concurrently initiating background loading
subsequent portions of the media data for the particular media item from said storage disk into

said cache memory;
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plurality of nedia itens, and wherein the nedia player
conprises an imge viewer, and wherein the nedia
itenms include at least inmage files of images. 23. A
consuner el ectronics product, conprising: a storage
di sk that stores a plurality of nedia itens; a user
i nput device that enables a user of said consuner
el ectronics product to at |east select a particular
wherdlR $hée 'tﬁ@?ﬂefdié"ﬂ‘a???orﬁ'h%[ﬁir'tiEMIanmé@Q'it%n'w ?@HEéila”olé?ﬁQSid cache
menory capable of storing at |east one of the
memeyly usaif! inrgcassomnietiiexes subsequantiportions obheonedipatata for dhe particular
- ed. . [ age di sk, said user input
med"%@%ﬁg@ha%da g%i rﬂg@hﬁf menory, said processor causes
sai d consuner electronics product to play the
particular nmedia itemsubstantially imediately
following the selection of the particular nedia item
b I WM t.. t ' t :
24. U SBRHRE SRR aroldBER Ll chaBIFchl 7 ok & &t porion

of therteanbiny obtheanediaiddtasron agiel dlbralie dwketo gl odoRe nﬁélﬁcl)r:vtid parformed
datg for the particular media jtemi ot initially
concug@sfuthihe Beb ot i tauntiio T oLbf dosfa deesor
concurrently retrieves a first portion of the nedia
data directly fromsaid storage disk while
substantially concurrently initiating background

| gadi t porti f the media data for the
25 BrerBme? Sad s BRHFL A Sariec ForlEe 2 dhdsinosaid Consumer

electr6mbSlpoAGATUIMRSIRGMipridds: Wher ei n once the media data for
the particular nedia itemis available in said cache

menory, said processor retrieves subsequent portians

of RESHIZK SoTHEE SPRETIVEN COBBFRIFE I AT WOGFScl &R rBlaY soreen
sai ddisplaiea N&P e madia itémgonsuner el ectroni cs product

as recited in claim23, wherein at |east a portion of

t he | ing, of the nedia data from said storage dis
2. Aol B s RO e Eriade SRR 7% BHERgniae consumer
electrériies poducts ¢s @bottdise fiatiety-odrhicarmadiaphgeredi a dat a.

25. A consuner electronics product as recited in claim

27, K colagt Betblior BIRHIEPAs et BH) PR RO LB iy npB player s
an M??Iﬂlqgrwgaﬁnetxin@dﬁﬁ ghawressorgen di splays a |ist

28. A consumer electronics product as recited in claim 23, wherein said storage disk
of the media player stores a plurality of media items, and wherein the media player
comprises an audio player, and wherein the media items include at least audio files of

soNngs.

29. A consumer electronics product as recited in claim 28, wherein said media player

is a handheld media player.

30. A consumer electronics product as recited in claim 23, wherein the storage disk of
the media player stores a plurality of media items, and wherein the media player comprises

a video player, and wherein the media items include at least video files of videos.
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26. A consuner electronics product as recited in claim
23, wherein said consuner electronics products is a
portabl e, battery-operated nedia player. 27. A
consuner el ectronics product as recited in claim?26,
wherein the nedia player is an MP3 player, and
wherein the nedia itens are songs. 28. A consuner
el ectronics product as recited in claim23, wherein
31. S sbrisbARRctonles prdduch8s P@‘&‘t‘e@ iR LRYR BOSHRES $aid media player is
plurality of nedia’itens, and wherein the nedi Im
ahar@bﬁﬁrm%@@ piayeaudi o pl ayer, and wherein the medl a |terrB
include at |east audio files of songs. 29. A consuner
el ectronics product as recited in claim28, wherein
32. s&i consediea epgapeics predmtlaandbi@cdinrmai'rras’plv&h@ém B8 stofage disk of

the isFBHAAYETSIRIGS P Ey BT R0 leniinanFERE iy BF dieiass cgmprises
an imageradvidry asd wﬁéﬁhi@tﬁé [PBBia iftits WORGE D IckBeNRE ifesRif iM8des.

conprises a video player, and wherein the nedia itens
|ncI ude at |east video files of videos. 19 31, A

33, nséﬁﬁ%ﬁn@re%‘ c@%h&% gﬁ&ﬂﬂ:‘ft a8S r% OcL ﬂd'@ai& &M Iorein  said

erein sard a player.
medigplaye Isariand’eeidem@m piayercs pr oduct as recited in cI aim
31, wherein the storage disk of the nedia player
stores a plurality of nmedia itens, and wherein the

3machommjt@meadmmedm incRiirig R dSasy Ic@m@nter beé;ravm R08é for retrieving
nmedia itens include at |least image files of

m?%a%fé to Baplagedbna (edle Rives theomedia P&V@Hﬂﬁi’tnga@sd'ﬂébﬁi&@cﬁata store
arldh Qﬁb%%or"ﬁ%‘%é& bitaSRbed, 418 %ﬁgﬁ{e@)@%ﬁéﬂ)l Rl nges

medi a pl ayer. A conputer read aminclU
a@Oleéigt progmmt:@de for dgntifying adeedia ﬂeméo be @{ayeg on rhfmzlmadla player;

Vlﬁ}%%tg a&gggkn? %cgcge ?gy r&ﬁte%&agqrgl %ﬁt he media datapforat%e media item

from trseembebmu@amtmsed @ahqmémregra&alc@dé Gﬂrppﬁh?lhg rtﬁ@@@él';ﬁ‘)mon of
conput e ram code

e e TR el TR Sho P B S8PELEE oo witout e

storin@ t@HRY semCORBLEF - bR A esfer retrieving a first
gortlon of the nedia datas'?&rg ?h‘g media item fromthe

dFHRPYILE ddograny cedefer; indatipgtrocesuiny denleastiat femst the remaining
t
portof YR EHE s oo les 406 18 LdnbBlaybloased e
store. wi t hout first storing to the sem conductor-based data
store; and
35. A computer readable medium as recited in claim 34, wherein said computer
program code for initiating is performed substantially concurrently with said computer program
code for retrieving.

36. A computer readable medium as recited in claim 34, wherein said
computer readable medium further comprises:
computer program code for thereafter retrieving the remaining portions of the media

data from the semiconductor-based data store.
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conmput er program code for initiating processing to
| oad at least the remaining portions of the nedia
data fromthe di sk-based data store to the
sem conduct or - based data store. 35. A conputer
readabl e nediumas recited in claim34, wherein said
conputer programcode for initiating is perforned
substantially concurrently with said conputer program
37. CW@oWutéreiera'd%%!é“%ecﬁ’@ﬂ A5 FOSMH & c[HRIP! GnaRGH Lé’é‘l@%omputer
recited in claim3 wherein said conputer readable
readal?@dm@lwmdmh%ﬁorﬁmﬁpm ses: conputer program code for

ey EBBEr A B0 R RO PR RN PRl s resceo
20 3beyohdcihaficst portioreaddbl e nedium as recited in claim

34, wherein said conputer readable nmedi umfurther
conpri ses: computer program code for determ ni ng when

addi ¢dremabr pgtain @@B@fdr&eﬂ%@ﬁ@dat |O8 QRE of M‘E?récn'zeﬁﬁlhg pomons of

portlon and conputer programcode for retrieving a

| easite @@i@ﬁatahféom dhBamisgngestei-dasedsiata stase mben asaahc@m puter
fr orBrBQr%ﬁ eBh& ghd Héfeglh nﬁ’rﬁ@gte‘f‘ﬁ\ r%ssﬁwgf % V"?S&tigﬁéldmeﬁla data is

conput program co term ni ern ne

t he redded.i onal nedia data is needed 38 A conput er
readabl e nmediumas recited in claim34, wherein said
conmputer program code for initiated processing

38. omecamtérorda@amet ARedi @B réOtaROint CIafth 34, aUhéreth said computer
ased data store to the seni conduct or - based dat a

prog@m; PQQ? rfOFa"}B@#Qq BFRCBSSiIRG PPEEHesTih iRad. thesremainiag meitioss from the
disk-bRadaRtLstordb H@s@ﬁwnd’o@ﬂb&&%ds@ﬁ ehi B3t a é@ﬁ&ﬂaﬂ%&ﬁérﬂnanner

conmput er - r eadabl e rum further conpris
program code for deactivating the d| sk- based data

shor e ning portions qgf.th
39 A c%r@%/@g{)epégdlag%de@egm e gg'ltﬁ oH‘duéi ggsegherem said
compﬂlwraea:tableenedmn fulthecoupnpiriess: r eadabl e nedi um as recited
in claim34, wherein the npedi 5aeri
pockePO@PQt@H PPg{ANE gode for doactivating the drsk-based data store after all the
remaining portions of the media data have been loaded into the semiconductor-based

data store.

40. A computer readable medium as recited in claim 34, wherein the media
player is a pocket-sized device.

41. A computer readable medium as recited in claim 34,
wherein the disk-based data store of the media player stores a plurality of media
items, and wherein the media player comprises at least one of an audio player, a video
player and an image viewer, and
wherein the media items include at least one of audio files of songs, video files of
videos and image files of images.

42. A method of retrieving media data to be played by a media player, the
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41. A conputer readable nediumas recited in claim 34,
wherein the di sk-based data store of the nedia player
stores a plurality of media itens, and wherein the
medi a pl ayer conprises at |east one of an audio

pl ayer, a video player and an inmage viewer, and
wherein the nedia itens include at | east one of audio
files of songs, video files of videos and imge files

. of . _ d t
medazgl g)i/eggggiagﬁﬁe difaggfré%r stkrhgéﬁc%e\é' n%éﬁ@ :rgy@?)(';ﬁavs%ld)e method
compdsisgorage di sk and a cache nenory, said nethod

T heltlBfiviabod aPeTe tinki %8 A eroph (FE e Y edta data

for tHen@hatite Stetn Phallidsi bypmfallﬁlﬁ\to@ did tptiGns, tthe @b aportions  including
an ”S grtions including _an injtial portion_and renmaining

't iPgRON taRe ﬁ@ﬁﬁiﬂmgngowrﬁ ol HEMAHIng fRQHN bails ndiferent
than éH?)dndT%cldcﬂ?d Mgc{m%@gﬁ,ohm tial portion; (b) determ ning
€ nedl a

whet her t ata for the media itemis stored in
tf® cdetaeminigowhethee the enediawaly fanthepmegiangemhis stored in the
cachéﬂllérh y_porti on of the nedia data for the nedia item
Irectl’y fromthe storage di sk when said determ ning
(tx) éertegingi ares plaial thbanaﬁaldb@mdmtm tlﬁ@rmed!ah@!afmﬂir&hétrﬁ@dia item

directiys athe 3 OFat%g cl %(a\gl!?efﬁ ggtéggﬁer rmrg/ @%ggﬁrv%@ qt, at Ieﬁa data for

the mklR ;tePfPQ'rﬁ)t Sk Wtﬁ’éTbécfh% n%&ﬁ’:b%g%né' sk to the CaChe
menory. A nethod as recited 1n claim42, wherein

séld |Wittat|@a | igoeeRnd stopdedchr afedeast uthsr ammiaming portions of the
medlaca’é{ﬁll’rrowmels)(or%é ptsg?dltﬂe bhd ?n} and playing (c). 44.

thod as re a| m erein said nmethod
further conprises: (e) thereafter retrieving and

43. Photodlfod Rl B R PO WBE oiaid AN |4 o Petformed
substéi\riﬂ%l!l?bGn&@#eﬂtEWtﬁ@ﬂldfréfrfbbﬂb PPNy |r$g3§:%e( e) deternining

when additional nedia data is needed beyond the
portion of the nedia data for the nedia itemfromthe

44. ShOh&HEd 9L $&citeBMciaim 42, wherein said method further comprises:
(e) thereafter retrieving and playing the remaining portions of the
media data from the cache memory.

45. A method as recited in claim 42, wherein said method further comprises:
(&) determining when additional media data is needed beyond the portion

of the media data for the media item from the storage disk; and
(f retrieving at least one of the remaining portions of the media data from
the cache memory when said determining (e) determines that the additional

media data is needed.

46, A method as recited in claim 42, wherein said initiated processing (d) operates
to load the remaining portions from the storage disk to the cache memory in a
portion-by-portion manner.
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(f) retrieving at | east one of the remaining portions
of the nedia data from the cache nenory when said
determining (e) determ nes that the additional nedia
data is needed. 46. A nethod as recited in claim42,
wherein said initiated processing (d) operates to

| oad the remaining portions fromthe storage disk to
the cache nenory in a portion-by-portion manner. 22

47. ATA MéBEN0sk a8cileBCH &dhii 42 E\Niﬁ@rél% s%eh%tﬁbciSQ‘Ulqher comprises:

met hod further conprises: (e) deactivating t
(e) depctvaiie the steragetdisk aftar ajl e resmaining ngrtipos of tdmsne;:ﬁa tlate have been

foadeﬂ@ﬂb%%cﬁe%\{ﬁ &ee_n | oaded into the cache nmenory.

od as recited in claim42, wherein the nedia
pl ayer is a pocket- sized device, 49. A nethod as
recited in claim42, wherein the storage disk of the

48. md'rﬁet% n%éﬁoeslp aclaﬁ’lll U L i dgd | %/ (s @ pocket-

erein er conprises a Ieast
sized alavice. player a V|deo pl ayer and an inmage viewer, and
wherein the nmedia itens include at |east one of audio
files of songs, video files of videos and inage files
of images. 50. A nmethod for retrieving and pl aying
49.  médhathded s ragjtedinealined o wngeain thersonage idisk i ﬁyee“nedilaamlréyeg stores a

ploraify Bl @R g PhBis™ Reipfie oy RLRTReS Fhhst ShEG! 2 Budlo piayer,
a vided pliyéroareapimygs viewet, dwBérainpihaédia Mefisdingiati@ at @ast one of
Flr}}@cg‘adl a 1tegk§m%l udes a plurality of data portions,
audioy 2PBID Y H@ﬁeaﬁﬂa'raage tles ofjgageen and
remai ni ng portions; retrieving the first portion of
the nedia data for the nmedia itemfromthe di sk-based

50. datBelsed e relpiruno agdmieying mediadate ibye wrdiardayasding media player
having 24 %lé@ﬁaéeﬁedﬁ'%d’st%r% L Ee%érhﬁéf 5{0@6&%‘35@%&1’[& 8P AR method

lata store w thout first storing
compemsi conductor-based data store, the

C BTN e TRE" o B Sakela Tt pve” Ricia 4RGN media

lterrpmméslan@utaut)ﬂ ofaghtatportast tHdgataqitriicisni@ciRaing! #fitst Portion and
rem%&lngnggrltlgnsdat a from

retrieving the first portion of the media data for the media item from the disk-based
data store;

playing the first portion of the media data for the media item retrieved from the
disk-based data store without first storing to the semiconductor-based data store, the
semiconductor-based data store having a faster access time than does the disk-based
data store;

initiating processing to load at least the remaining portions of the media data from
the disk-based data store to the semiconductor-based data store; and playing the

remaining portions of the media data retrieved from the semiconductor-based data store.

51. A method as recited in claim 50, wherein said initiating is

performed substantially concurrently with said retrieving.
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t he di sk-based data store to the sem conduct or-based
data store; and playing the renaining portions of the
nmedi a data retrieved fromthe sem conduct or-based data
store. 51. A nethod as recited in claimb50, wherein
said initiating is perfornmed substantially
concurrently with said retrieving. 23 52. A nethod as
recited in claimb50, wherein said playing of the

s2. Lo 110, P9 10, SETREISER, AT MR B0 v of

remaipngtpaskigns qostprisesi ng at | east one of t he remai ni ng

[ S he, predia _d h
P Shle et ne Sl Pt Bels € Mk hevond ths st nagions
dedteeving @s iddsttonbhef e dickriaiiiag #)oﬁﬁﬂsaofdﬁé&ne@a neesletdm the
| east one of the remai.ning portions

semlccgngygt@ [Y;Iggq t%gts§§r@&nqnequadgmgmmrtgn@etermmes that the additional

medi® 88GOREHIOandased data store. 53. A nmethod as
recited in claim52, wherein said initiating

pPlaybgshagt leagionabthetremiaiiny pdtonseofdhminediapiata repisyed from
ata store to the

the s&é%g?&%%? (Hag%@ Easego gata store in a portion-by-portion

manner. 54. A nethod as recited in clai m52, wherein

thod furt e corrprl ses; ctivati.ng.the. .

53 G KTBHEEq Bt LBl dF aRIAn op? {WBSEEImPHN ndNBRING oRtoessing
operatds ttbe igedithe drthdaifiay epofieRd fromderk | MERLANR! data store to the

sem conduct or - based. data store. 55. A nethod as
semiogetielabaseddaid Moszin apertien-hy PREidReTRRNG! ayer is a

pocket -si zed device. 56. A nethod as recited in claim

52, mherein the medi a pl ayer is a handheld nusic

pl ayer . nmet hod as recited in claimb52, wherein
54. 1 fle ToptaRd b%i?séac'?ﬁiit 4 selaire 24 mgr%d$ead pgfhed dyriess cemprises:
deactﬂhhﬁgaﬂh'etcﬁ’skocﬁaseﬁ%%taastlzFe%r aftiHd r pérﬁ@nsr?qhé‘medla data have
ayer conprises at (east one o n d| 0

been Ewadadlqj@ heegenaipendustaribaged datavadore. and wher ei n the
nmedia itens include at |east one of audio files of
songs, video files of videos and image files of

i mages. 24 ABSTRACT OF DI SCLOSURES
556. A method as recited in claim 52, wherein the media player is a pocket-sized device.

56. A method as recited in claim 52, wherein the media player is a handheld music player.

57. A method as recited in claim 52,
wherein the disk-based data store of the media player stores a plurality of
media items, and wherein the media player comprises at (east one of an audio
player, a video player and an image viewer, and
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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MEDI A PLAYER W TH | NSTANT PLAY CAPABILITY A MEDI A
PLAYER AND A METHOD FOR OPERATI NG A MEDI A PLAYER ARE
DI SCLOSED. A MEDIA PROGRAM | S ABLE TO SUBSTANTI ALLY
| MVEDI ATELY BEG N PLAYI NG AFTER A MEDI A PLAY
SELECTI ON HAS BEEN MADE. THROUGH | NTELLI GENT
A BSTRAPERABIONosTHESMEDI A PROGRAM | S ABLE TO START PLAYI NG
EVEN BEFORE THE MEDI A PROGRAM HAS BEEN SUBSTANTI ALLY
MEDIA RIRYEROVREEN EEAN LRAREEAFA VI SK STORAGE | NTO
SEM CONDUCTOR MEMORY (I.E., CACHE MEMORY).
A MEDIAPDMHFOMNAD AYSETHID MNERDIORERROGRAWMEAN BE VEQAPEDENIGEED. A MEDIA
P ROGREMNG GBNDUCTORS TMEMORYY IMHRUEFEINSEE@R PAABACKIGREENDVEDIA PLAY
S ELECTHRROHES SERNINRET THROTGRENKELTGEN PORYRAGOSETHE MEDNEFRAGRAM 1S

ABLET M-AENRFMER BﬁF@%ﬁqﬁ@)lAﬁ@WH@@ﬁﬁ@é%@TAﬁﬂ&w OR
Slgmgl{? R Qy % Y {1.E., CACHE
== E%&,g M CTOR
MEMO A [@gR }Qgiﬁ%D%i@@PLAYING OF
THE ME ER, SIRED, THE DISK STORAGE |1S ABLE TO BE AGGRESIVELY

“POWERED OFF” WHEN NOT BEING ACCESSED THEREBY ENHANCING BATTERY LIFE WHEN
BEING BATTERY-POWERED.

FIG. 2

25



