| 21/04/ 2006 MEDI A PLAYER W TH | NSTANT PLAY CAPABI LI TY BACKGROUND OF THE

IN\/ENTLO\I Field of the I.entlon [ 0001] The present vention rel at es
“medi a devices and, more particularly, to playing of Tedia on medkA0 /2006
devices. Description of the Related Art [0002] Media players are becomn ng
nore popul ar these days. O particular popularity are portable nedia

pl ayers such as NREDMBIAYERWINDINS TANTPLANVEGIAPABHITYS operate to play
nmedia itens for their. user that are stored within the nedia players. The
media itens -are nost comonly audio itens (e.g., songs) hbut - could al so be

video items (e.g., DVD%ACEGRGBND’OF&F FHRVERYRINW | | store various

audio itens internall me-user makes a sel ection
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hear ttgg @,fmmtdpﬁﬁedféad@,égsr eady selected to be played. Thus, there
is a needfor inproved techniques for media players to play nmedia itens.
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even before 'the nedi a pro%ram has been | oaded from disk storage into

h.r cliedia playene epeyaigi toqlay cmdmaltammﬁoy)hemueer thatgre stonedtwidin thepect of
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storage is able to be aggressively owered of f" when not bei ng accessed,
t her edigio items internally on a storage disk. When the user makes a selection to play
one of the stored audio items, the aUdIQ item must first be loaded into
semiconductor memory (i.e., Random-Access Memory) before the audio item
begins to be played.. Unfortunately, the delay in reading the rather large file for the
audio item is unsatisfactory to users who are anxious to hear the audio item they
have already selected to be played. Thus, there is a need for improved

. techniques for media players to play media items.

SUMMARY OF THE INVENTION
[0003] 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.




enhancing battery |ife when being battery-powered. -1 21/04/2006 [0004]
The, i nvention can be i mented in nunerous ways, ikl uding as a nethod,
systefm device, apparatU® or conputer readable nedi Several 21/04/2006
enbodi ments of the invention are discussed below. [0005] As a nmethod for
playing a nedia itemon a nedia player, with the nedia player having a
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[0606) 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; 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 thé media item.

[0067] 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 .procéSsing to load at

0.




enbodi nent of the invention includes at |east the acts of. identifying a
nmedia item to be played on the nedia player; determ ning whether nedi a
data for the media itemis stored in the cache nenory; retriev2dg /2006
portion of the nedia data for the nedia itemfromthe storage di sk when it
Is determned that the nedia data for the nedia itemis not stored in the
cache nenory; and initiating processing to |load at -2 21/04/ 2006 | east the
remai ni ng portions of the nedia data fromthe storage di § to the cache
menory. ?@mgqle pEnginiag rpaitiens el @etm%aég%ﬁwadb?,sfﬁgaeé% 8it$(%ﬁ?° t he
inventior?neﬁ.lag udes at least: a storage disk that stores a plurality of
media itens; d user input device that enables a user of the consuner
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rals designate Tike structural elenents, and in which: FIG 1 is a
bl ock di hf eashememaperopihgsierage dikdi ng to one enbodi nent of the

one- eroBiWMFiont GXhen Bspeats A gHaRiages oF dherkeBtpdl BaGHEY REHREE ol

retrievag i §e95kividg A6&RE d&8cription taken in conjunction with the accompanying
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 ohe

~ 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

embeodiment of the invention.

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

embbdiment of the invention.




to one enbodi rent of the invention. FIG 4 is a flow diagram of cache

| oader processi ng accordi to one enbodi nent of thgla nvention. FIG 5 is
ar fl ow'di agram of data act®ss processing according t ne enbodRiet4 62006
the invention. 21/04/2006 FIG 6 is a flow diagram of cache | oader -

processi ng according to another enbodi ment of the invention. DETAI LED

DESCRI PTI ON OFFTGE 6 &/ENTib@\dia@fdrh] of leacheveadéropraciseings ateodinggdba pl ayer
and a nethod for operating a nedia player. According to one aspect of the
i nverdnether emiediment of theninventidn.e to substantially i mediately begin

pl aying after a nedia play selection has been nade. Through intelligent
operation, the nedia programis able to start playing even before the
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thereby enhancing battery life when being battery powered. The invention is
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 gppret:iate
that the detailed description given herein with respect to these figures is for
explanatory purposes as the invention exiends beyond these limited

embodiments.

[0013] FIG. 1 is a block diagram of a media player 100 accbrding: to one -
embodiment of the invention. The media player 100 includes a proCessqr_ 102 that
| pertains to a microprocé‘ssor 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 disc or a plurality of disks. The file system typically provides
high capacity storage capabiiity for the media player 100. However, since the
access time to the file system 104 is relatively siow, 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
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typically, a storage disc or a plurality of disks. The file system
typically provides high capacity storage capability for the nedia pl ayer
100. However, since the access tinme to the file system 104 is rzl AQUvel(06
sl ow, the nedia player 100 also includes a cache 106. The cache 106 is,

for exanple, Random Access Menory (RAM provided by sem conductor nenory.
The relative access tinme to the cache -4 21/04/2006 106 is substantially

hor t t f the fil t h 06 d t h
e e Sl R T 0ol e, 1
syst em 1Qhosifitthadé e BrocSdERBpHENFoMALAIe §yaRA 109es the cache 106 The

power consunption is particularly inmportant when the nedia player 100 is a

Portabl o UM 2 2! Biffof IRl SyBRHPIGH WRbrPadifb! SiufREmaRY: tbROLS] The

medi a pl yer 100 a nc ude user’ Tnput device 108 all ows a user
of the m.d!hee tpeage@helm t Bhe poweaconsummﬂmhe pagtitulerly| impertanbwhepdhe

exanpl e, t deV| a I h as a
but t on, ‘?}ﬁa@ay‘%ﬂ *Se?cm %etdiﬁ ?W&?F%%g%@gﬂ%&é’dpﬁgyge?’aﬁgg ﬁ%gl udes a
di spl ay bh@ Creen d| spl ay) that can be controlled by the processor 102
to display information to the wuser. A data bus 111 can facilitate data

- transfer [gpaspeen Thelmedib ;il%yérfﬂb@ aﬁecstimmemé usehdnputclevidd 6,08 theat
processor 102, and the

& Inoeenbomet ;[8 Fdla
Dl oyer  100owe/a beerof tbe GRRaim PR ADP i Mieract ot 474 tesia pever 1680850 i n ¢ ne
file Sysb’i%%“ thé!‘huéerﬁ &‘évn&?%é gdn ttéké"é“(:ﬁnét?%f i §ud§H Ay e bty a
parti cul ar |st of available nedia items is displayed on the
di spl ay kegpad; hhad etc:aSM@ further Libermedip playee 1 0@ inclles @'ﬁ@éy1éﬁr(scr§ﬁpect one

gie'l)tegte [ g\é?s'gilayiltﬁgtrr% cﬁ? gbﬁl@rgpaaﬁh%n@%g%pp i@g%?r?% dfng&ﬁla‘ﬁbﬂ%%e, audi o

file) fouséheAnddtaibisln amorbaimateeuatantrmsfadmuvdenaumas( mé)sysm The

CODEC 11 t hen anal o S [, speaker 114. The
speaker %Qﬁ aﬁbeq@g %@W ﬂ't’ﬁ’i dttbgmggréa pI ayer 100 or external
to the nedia player 100. For exanple, head POZ);S or honﬁ_!{ ﬁhatf connect
to the nio8i8l pl ayleronembediment: the play es?)é’ ajty

media items (e.g., songs) in the file system 104. When a user desires to have the

media player play a particular media item, a list of available media items is

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

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

_ _thén produces analog output signals for a speaker 114. The sp_eaker_ 114 can be
‘\) a speaker intemnal 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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[0017] According to the invention, the processor 102 controls the playing
of  the particular nedi aq em such that upon receivj the user's selection
of the particular nedi a"®tem the processor 102 i iately ac2dg9dsy 2086

file system 104 or the cache 106 to retrieve an initial portion of the
medi a data and supplies it to the CODEC 112 and thus begins playing the

medi a,i t.em I 2.4t ' L i, 44l ' R cache
Too. eEd e el g, fnd (iaite 1E'MIe Biotefl 104 BUR et o Tom
the LihGuistssérpowed of tmedia pliyesel 00)¢hacneadis dateéat tie media iiflem fs/st em 104
Is relatively slow conpared to the access speed needed For.t I Eh :
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the nedia data for the particular nedia |i%m are retr ev.eﬁ. Ero the cache
106. sabskasdiadyimynedigtelyioliowing die useps $6 tlanﬁa%ﬁuséabét'a & Beripn

i mredi atel.y_fol | ow: t | i éé&ﬁ;'i' ion is
obt afsh‘gwai' ﬁpg}%\g’é}g%fgbﬁ—nn# ﬁ%ﬁ#ﬁs?iﬁéﬁﬁ%‘%ﬁ?@ﬂ an%ﬂ% hen ésrﬂ;g? ggét)}één)tgfet ortions
are opRiiReA%HH Heechtise ¢66N¢1ck86the-edche 10@isdeatied abthe samedtime thel t he sane’
time that the retrieval or playing OE t he i%al ortion of the nedia

dat athecrairisvalj@qlayingof the mﬁalm'%ﬁ the mediadata OF5MS or the particul ar
media itemhas been |oaded into the cache 106, the file system 104 can be
i nacjoots)t ed ( &tilf. furthpt,cenae ithe anedia Q@t@efomﬂi@ey’aiﬁlﬁu?&v@eﬁ!%éﬁe%mnpt i on

faor the nedia,npl 100 d vatl ' LIy thi

ook teren Jagvedynfy e 5RcoR el plet ke g% i esHpcted o8 T8 1

! ”pr@\éggd iAW pewenRotElidisalapevet @Bnssmptiomfurtthe ynediarzlayer #@d. ce
(portable device). [0019] In one enbodi nent, the jedj | ayer i.s a portable
conpBy idegqativating th%i%lﬁ syatenr 164 jn doissoater. haliery B{gcaﬂ% ﬁlé)m%ﬁﬁ,plﬁfﬂeo or

i ma .For _.e Le,: ' | aye . cam b i heeP! e.g., M3
pl agﬁ?q s aatﬂﬁ)é@ngfea?gb'J,ﬁganﬁgsﬁ@@(Sg‘;’)‘?alayé?é,lﬂ]g'ng?@goﬁregjcl%ﬁagg?pg@gziﬁeréa, gan

| MBQeatiEr yafergfgjj dévice (portabléeleeice)evi ces are generally battery operated
and highly portable so as to allow a user to listen to nusic, play ganes

Or V{hdiep: I CORr bhe/ eftRRdhehB heRhetid Ryeh®s a\Rirtdble computing device
dedicated to processing media such as éudio, video or images. For example, the
media player 100 can be a music player (e.g., MP3 player), a game player, a
video p!ayer,'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 {0

_ listen to music, play games or vide'o; record video or take pictures wherever the
- i) user travels. In one implementation, the media piayer 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 handied and-utilized by iis user. -By
being pocket sized, the user does not have to directly carry the device and
therefore the device can be taken almost anywhéré the user trayels {e.g., the user

" is not limited by carrying a large, bulky and often heavy device, as in a p’ortable

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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user travels. In one inplenentation, the nedia player is a handhel d device

that is sized for placenent into a pocket or hand of the user. By bein
handhel d, the nedia player is relatively small and easily handleélé&ﬂ;EOOG
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, al nost
anywhere the user travels (e.g., the user is not |limted by carrying a

| ar ge, bul[8921pnd ofrhemnétﬂaplayctﬁucte“semgazm |Hm§II)PBéé|ﬁ§’WﬁR aCdEHPéi'&r?mzt at .
Furt her nor g, the devi ce may be operated by the uSers hands, erence

surface sUeHENES dﬂ@th%palpéam@a@&pn hao bepnpnade.2 When the diﬁclﬁ(lrgﬂaih of
o ) St R 0 gERORENID 1 B AT el BB

The nmedia play processin
pl ayer 10(Pro¢essing 208d awaits| shichla 2elke6tdr2006 [ARE WoFde ﬂmlimdiﬁn aplay

et hor  P5pocpelrbl 400s sreR T Buhkocd e Griay BRlectinisdesie BoATIEAS: mi nes

that a pl ancecheaidoiviorhae2 Heterhifs LS. pihp%@lécHSn m@u&aw ﬁ%de ptRmessi ng
I n_ot her words he nedia pla processi ng 200

200 awai ts, such cti.on.

i s ef f ect AFEISIPN, 29% THees whethey tB%F@%dlacdata é”OhﬂzfeplaVr\seAe@hoaa@em aonce

t he deci s deéﬁgh@ t )@ n a
deci si on ggﬁh@deger m nes mtﬁ?}a 1'the'?‘yrr!gétgll gﬂdggﬁé@ ﬂ?ﬁd%ﬁ%' ect | on is in

a cache ("@C@a dateg isheotlipghe pache, 1fhen\th©|med1e daéer iss r&bm%d&@ﬁafrem s t hat
d 206

t he rredl a t he d|a dat retri

froma f i syﬁgmﬁ%%ﬁt&"ﬁ]ﬁ{%’ ?J?t e 1 errqglt yiL)‘”l"eﬂl %@r ﬁ%‘i’?‘% g‘y‘FWnen

t heydeci stetenpinés tHat theninedia datatis Irhthen&sthe, dairathesmediat dita ¢aedtfievéden t he
it is preferable that

' dat d 208 f t h
Tha s 2on Fohb i Gachie, A%, (tmpre el oHe the sastlie dpteiba Felgedsd fRE" | o
subst ant i tel ¥acHeObs&Iusehipd abBas %etlg%ubhfa‘?ltlf\w shéfer 1hana@di bf Yéhe” the

nmedia data is available in the cache € system 1s typically not

needed, &f¥$i8Mudn ﬁ@dﬁ'ﬁﬂ: whaenthedeedindata isavajablern theieadhe, thedile eystetver

consus SRR AR i R i o' R

processi ng
t he retripowet oppdimplian.a can be directed to be played so that the nedia

pl ayer produces multinedia out put
[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 ouiput
(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 refurns fo repeat the decision 204 and subsequent operations so
that additional media data can be retrieved and played.

f0023]  Concurrently with the operations of 206-212, when the decision 204
determinhes 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 plac:ng the file system in its normal operatmg mode, and an
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(e.g., audio) for its user. However, only a portion of the nmedia data is
initially obtained and s a decision 212 next de m nes whet her there

. 1S nore data to be retr ed. When the decision 21 et erm nes2ili@4 £ hO0S
is nore data associated with the nedia item being played to be retrieved,
then the nedia play processing 200 returns to repeat the decision 204 and
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Fol 'owmng t he operation 220, the cache | oading process _is conplete and
endparficulahmediaitem wilkbe setrieved fram the grchecatopaiatieddBBet ed, the next tine
the nmedia play processing 200 perforns the decision 204, the result wll
be fgup4al | Figsefuisnt flewi diagedrm bbrmedia dpta tretrigval preaessing e |1 be
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processing 300 is, for example, performed by a media device, suéh_as the media
device 100 illustrated in FIG. 1. In one embodir'nent, the media data retrieval
processing 300 is performed or conirolled 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
“jtem that is to be played by the media device 100. _Typicélly, the CODEC 112
operates .t_o 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 prdcessing 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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according to one enbodi nent of the invention. The nedia data retrieval
processing 300 is, for exanple, perfornmed by a nedia device, such as the
media device 100 illustrated in FIG 1. In one enbodi nent, the2igd4/ a806H
retrieval processing 300 is performed or controlled by the processor 102
of the media device 100 shown in FIG 1. [0025] The nedia data retrieval
processi ng 300 begins with a decision 302 that determ nes whether nore

he CoDEG. MBen B desist e deleraies hartbamacr ool s aRPE RvdBheill® < o

be pl aye@né?ﬂor?h&éﬁgicﬁatﬁ%}ﬂck% HRevely RbivihkYoachBm&IABRC HéR, theekatt es to
buffer a short play duration of nedia data and thus, per.i odw&;%ég equest s
|

addi t i ondlockareing refrieved 306 mertains torthe ingxtinegded porien; of the ' Hence,
when t he Ci: S . aLpes that nore nedia data is not needed, then
£SFaLHNR oA Bt

t he nedi processing 300, in effect, awaits the need (or

request) g ™" Sl Bula gl RRERInCRERSRASMACESIARCI MR U idthaes t hat

nore nedi ecrsion erm nes whet her the

nedi a daldatd f aodidvallhslei in thee cacheh menmypithen Povcessingpiseperfdrmaghéhe menory
can be the cache 106.,illustrated_.in FJ G - [ 04/.200 t deci si on
304 det efﬂ'ﬂ‘%th%ﬁledﬁéatﬁgfﬁ"ﬁ the,filg qyg%e%aﬂﬁgﬁﬁ%syﬂe@hlg, %58%%‘%8%% y, then
a data Dpclistem! R4 iIBYGatelARIGNS. aRGREpaTOTEly, dieea reduestiial msudd ock
being retrieved 306 pertains to the next needed portiagn of thﬁh? i a data

associ at 888 i tthe tfifree sysiamatol feggh a patgobipclon ThecregdepuestePyife deci si on
304 det ery,nes i A et ayRyy | &6 ¥yBenirenor y,

t hen proggéggﬁnb6¥z§tglte#o%dﬁ { (r) ret'trbisaed\%gg?'h\ef%rrm%?gﬁ(ljéé?f aﬂ-'?r:)m%?he file
sybtem T0éid inl an mpstiven(iow-power) statenfhicereadirequesticanggtiia felda sYsielst r at ed

in FIG re particylarl are request is L Soued file
system téo‘F ggoa'é WS ?@ck%y?'ﬁ%ﬁyr 3&% ﬁ%&gés‘?'g%rlée%;r es Q%ggfﬁe%gyhgglst em 104
( st or ageygtdhkitef fcet € MeWin tie ativesmte For exanple, if the file system 104
is in an inactive (Il owpower) state, the read request can return the file

fg;&emf ga@felt 0 alNag! hVdeckion 810 Bmahéy whikitersd eaclye iatidek is alrepdyini ng and
Y Orunning. Here, “running” of the cache loader means that the cache loader is active
in loading media data into the cache memory. When the decision 310 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
J ‘ 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 o
one embodiment of the invention. The cache loader processing 400 is, for

: o




read/ wite access when in the active state. [0028] Next, a decision 310
determ nes whether a cac | oader is already runni Here, "running" of
the cdche | oader neans t the cache | oader is acti in | oadRidg kA2A06
data into the cache nenory. Wien the decision 310 determnes that the
cache |l oader is not already running, then the cache | oader is activated

s sinRle) Brsraing Mot BE e Lheegqnr s BRBVAIS p irerilie, | Cader

ODEF?ﬁiﬂmsﬁé?ed ireFi®eg] as following the decision 310 when the cache | oader
Is .already running, a data block is retrieved 314 fromithe-file system
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r el agéteaineshwhettier. the, stardgendisk lis faddantites). arleresdhersioragedisk k€. times
for other concurrent agcesses to.the file syst S ache '

| oadbard dive rRﬁ"t%'PﬁﬁPf‘f@%\ﬁ 9% %g%@dargmgleﬁym% S?ﬂ%%%%@’r ?%%ﬁyd]ﬁ?% atinely

f asnyaneyfmad o8 iBhsted i K81 2, DIMGle GoRefifiye ther dacisioAblo selld i ze,

such a size in the range of 32 - 256 kilobytes and nmore likely one of .
32, pdicale Whathebthe ile slystens is Botivevilngnyheaspewhenoihs desisigRdd844, the

nmedia data regrjeval, progessing, 300, etuyrns,t isj40n 302 and

subs@ﬁ@'ﬁmeﬁﬁéﬁhﬁ%%r& 89%&? "gﬁtﬂ"t itbﬁaﬁﬁ%mrggégﬁggésaﬁpﬁeedjg@tﬂ%ed in the
arTBPﬂp- ' lfe “shin i bRgeadisRf Avtele timegity ing 400

cho | %5{88 kg%ig%rggc?g r?élnﬁtrﬁnogfaué hg'wisﬂ?/ent__i Ol[‘l? The cache | oafj?{a@ﬁiésgi ng

400 disks & colsidetalily/shoeer whenphe siqrage stisk igghptalready @ndsPIEdache

| oader that i t t ed,.in, tian ' ' 0030
Thb Seing-yRALE SBEE KA BraRlRLe I Artesdfia MBS bRy dorsbe PP o
whet Bar  Hagca! B eperhtidhs 402 aRd 40acdduse) thehitorage diskstoobageanedson (i . e.

har rive) pertains to disk storage of data provided by a file system

nanejod, whérenot already tumedi@m || ustrated in FIG 1. Mre generally, the
deci sion- 402 could indicate whether the file systemis active, In any
casqoo3ghen t Mhesesftar, endaticblogktie retrisved (408 fromethe dleagystemsk H¥enot "on,

B her%ort Q}?ansut)!(et %gglo%ksol? dastatpuerrpa%%ng o %Oéart_ieu'lar media item is retrieved. 406
from the file system 104 (storage disk). The retrieved data block is then stored
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
J loader proee'ssing 400 returns fo repeat the operation 406 and subsequent
dperations 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 to keep the storage disk turned on.
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This is also referred to as "spinning-up” the storage disk. Access tinmes to
storage disks are considerably slower when the storage disk is not already
on (spinning). U "Spinning-up" the storage disk is a prerequisi&/ii/2006
accessing data fromthe storage di sk. Hence, the operations 402 and 404
cause the storage disk to be turned on 404 when not already turned on.

[ 0031] Thereafter, a data block is retrieved 406 fromthe file system
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(i.e., N84 iterfIGcdnis oBowaliagramenf duis ageess pwcessiug &0 Acs0 che

rrermr Once the,deci 5| 410 et er e I ablgeks for
the fil eoﬂﬁﬁngg‘é’ﬁ‘qnétq eﬂwe{]ﬂ f?é‘g (iaétl% h%écleg%’idp r8£e§5h@egggt l|svaft8 gd 412.
The cacheximpeeperorhde b@ﬁﬁ@%‘p&rﬂhbﬁtmmsof wermeuumda;avueevmqmecemr
processin when de- aptlv 412 roce

0 dth
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the ot or fHGrtbd in| G NEN 1A 4h) Ys6f thetddta 8BS tpiGestpig 2800 dpeﬂateesto tur ned

of f 414 vice is |l e to conserve the energy or mg it would
Gther wi sacquie 502 learepccess bcbrf@fg@C@ﬁg Kot iieride syRtem.1451an Satom IPI®033] The
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For exanpjstem thesowiifferedbthreadstoontendl fop acquisitiom of theCaoossiock. tleme t he

b ocessi g GaiR BrRGTSITRESNG SO donaig drirvehnine Svpa PE AheotREF, (20

gicg?gfﬁ%ﬂegénﬂﬂ PORI] the! Secelsilck@ Neouthélass, aseroprogaing cadmplesnenitati@ssi ng 500

design, each of the threads that may be utilizing the access lock do so only for a
short duration of time (on the order of milliseconds). Hence, any delay incurred
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 pointin a file at
which data is to be read. Hence, after the file position is set 504, a prédetermined
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.
10035} 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 illusirated in FIG. 4. However,
the cache loader processing 600 is designed to provide efficient utilization of the
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exanpl e, perfornmed by the eration 314 of the nedia a retrieval
processing 300 shown in FIG 3 or the operation 406 t he cacheZIbﬁde’rZOOG
processing 400 illustrated in FIG 4. In any case, the data access

processi ng 500 operates to acquire 502 an access |ock for access to the
file storagmdisk iegaspain wilich edfiledi.ef, enedia item)dadie igadedeinuthectachen be
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cont eH%'T'BFy %‘Eﬁﬁ@ﬁﬁ" O?IV%I%%E‘I E}ggth%gﬂéﬂq@w&o ‘the data access
processi ng 500 g‘oul d e deI aryed I n the _event that anot her threadyﬂ;resently
hol ds[00B&l accedbe &akf H@?C@§§'"Qp§pop‘i9%ﬂjﬁﬁrﬂ"§? g de desi gn,
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i ncur 682 detdinhinesehat the étoragelteslatgzﬁﬁﬁ“dndﬁheh&h%t@ggelthﬁ is™ureed ohe access

| ock is acquir a file positionis set 504, The file posjition
i ndi c@®4%s |§[Wl"ﬁi§g ‘HB?ﬂtthPrﬂ%'ﬁlpﬂes% dejgimynesidbat the storeger dish. iStence,

Gat o LB, b2 AABh BTbpeiaRsh ceis ByPIReR. I BRFGasel phBaur bla B° D)
pr edethennietdeved 606 frarh thetfils systerhs Asranagemnples gh% Irid:nleggbtsgﬁ (m‘ktheI ha?a: ﬁe
or

being re is rather spall (e.qg., 32, 64, 128
e codiath HIRck SEAdE RREATEALN acrBrdaicecits The 4ol ARORSS PRGESINO 08! | he
r ed t t S
e BT 1 o B PrengseR YA
|ﬁlﬁ sgsterentte relaieved ddia bimie%tmerc stored r@0& e dhB0Bachehmednory. access

0Q d 00 FIG. 6 fl di f
P o Siepn dodocision & 20 Mtemminge wiaihet, Al eotrie; bk dPr i TE (e ©
' nvem cﬁQ Je}mg heeehsedrP AstREved. OWﬁéhﬁﬂeQi&@aﬁ 61foeaéterrﬁﬁnés métaén bp the

cache rocessing 400 il lustrated in . However, .- the cache
| oadthe piaiaelﬂschg fendhe sfild dwavgn aot tyet presn detrervedc ithem aitdedisiani G12 of t he

L AR PR SRR s AP e o el B 1S
 cachBioBRTOWher (80dedbioncerd dicerfifes Pihet ARe! (ibhROMdIRERBoes ! liave deci sion
~available space for another data block, then the cache loader processing 600 can
return to repeat the operation 602 and subsequent operatlons so that at least one
“additional data block for the file (i.e., media item) can be retrieved, and stored in

the cache merhory. On the other hand, when the decision 612 determines that the
cache memory does not have available space for any additional data blocks, then

3 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 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 a more surtable time. In other words, the

one enbodi nent of the invii on. The data access processing 500 is, for

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 ret_rieved
-12-




determ nes whet her the storage disk (e.g., hard drive) Is "on." Wen the
deci sion 602 determnes that the storage disk is not "on," then the
disk is turned on 604. Alternatively, when the deci si oR16004/2006
determ nes that the storage disk is already "on," then the operation 604

I s bypassed. In any case, a data block is then retrieved 606 fromthe file

st or age

system

As an exanple, the retrieval 606 of the data block can be
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t
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st
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In other words, the decision 616 causes a
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cache rrebemed)aldnbeofalwamusodommnaﬂomrral ning to be played before
additional data is needed. Hence, regardless of the particular criteria

utili zedgoos%/nen tAlthodghi meomeﬁlieﬁ ltwnseram ermphasiatini sevarak iofetheoabevg i || t he
cache neno

, t he cach de n t at the
“deci si one@bgd'ﬁfﬁﬂ‘?s %@é%&ﬂ@&?t? &%a ,o‘#ﬁ §Sh5go@c£§ %'% x,’r#i%zr]% I?31dd§| ?%nal dat a
bl ocks cgét iheitddeic” AU ftenms] For example the media item can altematively, 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 comphter 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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21/ 04/ 2006 fromthe file systemand stored to the cache nenory such that

the datq, when needed by er threads, is avail able the cache nenory
for-hi gh-speed access. [0037] On the other hand, whe he deci sidh/04Y 2006
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can abppatent froml themritién destiptionr #nd)rthasC itnisi intdnded b thar rRiednd

sof tware. The |nvei|2§m can al so be enbodi ed as conputer._readabl e code on
a conplBs tocoves festyresandadyantages ehhe inventignunrurhern gineg a

Sorp i odiiesstand 3h8ndes Bt fAdl A 15BBLE S8 HIRE A °

read-ivel jnveationyshowlddeot be diesited e rthe yexddb-ddedtruciysandapeeition ape, -
optical data stor %e .geﬁ\{! ;ﬁs’ a?ﬁ(i carrier waves. The conputer readable
nedi U %t&?regl %'68 5% G dignee. Albsuitable Redilcignsand apivalentsme¥ns so

t hat e cade. executed in a distributed
fashi%@n%sﬁ%éﬁﬁceéﬁ gﬁsttﬁ:ﬂﬂ@%dfoﬁeS&fQﬁé%ve?‘%n xecut ed i i stribu

vantages of "the invention are nunmerous. Different
enbodi nents or inplenentations nmay yield one or nore of the follow ng
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advant ages. One advantage of the invention is that nedia itens can be

pl ayed by a nedia device alnost inmmediately after a play selection is
requested. -13 21/04/2006 Consequently, users tend to be |ess AdXiWbLS2806
| ess frustrated because the delay inposed before initiating playing is
able to be substantially reduced. Another advantage of the invention is
that nedia data (e.g., for audio playing) is able to be retrieved from

either a cache or a file systemwth Schanges to other system

conponents or software. Another advag%ﬂof the invention is that power

consunption is reduced by transferring data to a cache nenory and

deacti vating f.jle .system [0042] The many features and advant ages of the
VARS8 sfaimestys

present inve arent fromthe witten description and, thus, it

Is intended by the appended clains to cover all such features and

advant ages of. t Neal et oA pidyifd Bedk e Bn ' BIARS! HeCddans and

changes will readily occur to those skilled in the art, e 1 nvention
shoul d not bRlayemhawep asterage slisicand: ertache anemaryasdidopethati compaising

i Ilustrated fpg,feseri bed. Hence, all suitable nodifications and

equi val ents may be resorted to as falling within the scope of the

i nvention. -14 2{Ap&@d0ty 6hAdiEatichadf a particalaiesedis itef th. beplEREATH f or

pl ayi ng a La_ ]lt.em.on nmedi.a pl ayer, .the nedia | ayer having a storage
di sk and ang‘ﬁ%ﬁ'éé%ﬁ&yﬁ -a@SiH?W%‘F%JéeQ!BHFBm Being onerfd aplutliby ofmpdidecei vi ng
an i ndi ciat i Gienwy storatbér tHe dtaragaRibikofithe Mcdfa PRydY; awgd on the nedia player,
the particular nedia item being one of a pl uraYity of nmedia 10 itens

stored on the st &fkifayiagdhe particuar meghaitemondhe raedia playen| sejd plgyinge
PO ) BB, 12lo BVl S P 0 b pared e o
?b1) refrieving 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 ane 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 poriion of the-

particular media item from cache memory.

- 2. Amethod 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 ifems 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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media itemfromthe storage disk; 15 (b2) playing an _initial portion of the
particular nmedia item usé the initial nedia data rtion, (b3).L Ioa?i n%,
concurrently with at |east one of said retrieving (Dl) and sai 4 p’l% 218 6
(b2), at least a remaining nedia data portion of the particular nedia item
into the cache nmenory fromthe storage di sk; and 20 (b4) thereafter playing

the remaidymprisesi an daido pRIyelr Ofnhd®iwhdlein BIsé trhédinaiteBdhaludbeat fdam cache
menory. 2. A nethod as recited in claim1, wherein the nedia pl ayer is a
por t abl e audigifilepphgenrgs.25 3. A nethod as recited in claimi1, wherein the
medi a player is a pocket- sized device. 4. A nethod as recited in claiml,
wherein the nedia player is an MP3 30 player, and wherein the nedia itens

are audi @ fil ep ;AEtHUNES reditedin TRIIRCY, WhefdAitheé dtdrage!diskbfliheMividia n the
storage disk of the media player stores a plurality nedia itens, and

wher ebn payercditargs @ eplurality mediaoteptn 6 apdnmwherein dhe ameidia ppleyef, and
wherein the nedia_itens jnclud t least _audio fil.es qf ot A
method aCOPuT MR RiEVEh el il fewsiicnis it vidke, "o ayer
stores afijpddibplidewsnedi a itens, and wherein the nmedia player conprises a

vi deo pl ayer, and wherein the media itenms include at |least video files of
videos. 7. A nmethod as recited in claim1l, wherein the storage disk of the

orayer cbnpri Lo Bebe e aint {EhEein B pePge K 5 BePEdRL S o
| easio | pREerf sidtesob ipmaRy. niedid ABMR0dand Wherdindtien mediamplayamer ei n

follow ng Said | oading (b3), . L . ,
- comprises an image viewer, and wherein the media items include at least

image files of images.

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

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

20 (a) identifying a media item to be played on the media playe_f;
| (b) determining whether media data for the media item is stored in the
cache memory; S _
' ‘) o {c) retrieving a portion of the media data for the media item from the
storage disk when said determining (b) determines that the med_ia data for
25 the media itemis 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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15 the storage disk is placed in a power-saving state until next needed. 9.

A nethod of retrieving nedia data to be played by a nedia player, the

nmedi a pl ayer having a storage disk and a' cache nenory, said meehdP4/2006
conprising. 20 (a) identifying a nedia itemto be played on the nedia

pl ayer; (b) determ ning whether nedia data for the nedia itemis stored in
the cache nenory; (c) retrieving a portion of the nedia data for the nedia
itemfromthe st i W i r KA, Duiflet.gr [ at the
media data for 2 ?‘%"Za‘ﬁ*egéﬁ |'tém§‘?‘éﬁ?{ﬂﬁ'§téﬁ%ﬁ%ﬂ@%ﬁa@h@%%m; (d) |
retrieving arsyiaMing (e)othetmediawiateafad dheamiedia iteme inte dhe cachenmemony fom  cache

wh [ 0 Qi t ' hat .th ia d f th
red i 1 om | Do Rk WigH e, 08 Rimioihe ® demyhes g dha el el
det erm ni ng feb}heametdizdteth isatotiseoredi ih the)caghe 6@mdrgr 30 each subsequent

portion the nedia data for the nedia item 10. A nethod as recited in
claim?9, erein said nethod further conprises: -16 21/04/ 2006 (f)

initiating |ppdi Ny, mtheat a8t feditbd ROREHA ¢0! WhetbihNsA Wﬁ&a '
retrieving (c), the nedia data for the%ned?‘a%e\gérﬁhi ﬁ?‘g e ca? eﬁerFermry
from the stCHYBESi sk when said deternmining (b) determines that the nedia

e reci ted in of SPreqtsvad B8 sibs SRk Rkt ROR IO s (o) T

deactivating the storage disk followng said |loading (f). 10 12. A nethod
as recited i,n clgim wherein said nethod further conprises: (g) placing
the storfge 12? sk%l r{"%tgﬁgvxﬁ-r?&\‘;‘?cﬁdn ngﬁ@‘fgcﬁl B‘%PH%" ssaid meiad rﬁ'éfﬂlg).

) comprises:

{g) placing the stofage 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
' J ) data for the media item. S

- 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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15 13. A nmethod as recited in claim9, wherein follow ng said | oading (f),
the- storage disk is pl I n a power-saving state til next needed. 14.

- A.method as recited in cim9, wherein the portion the nedi a1d&t4&/ 209 6a
bl ock of data having a predeterm ned size. 20 15. A nethod as recited in
claim 14, wherein the predeterm rfed size for the block of data is .

r easonabl8. s el Imeihodads fediledt IRQCISIRT O oihersh thBamBBR . : he nedi a
item 25 }6. A nethod as recited in clai mr14, V\here%anﬁ!talxgﬁ%?ae@g{lz?m ned.

si ze for PIAYRE angwheseindhenediadienpisea Rongbyt es. 17. A nethod as recited in
claim9, wherein the nedia player is a portable nedia player. 30 18. A
nmethod as recited in claim9, wherein the nedia player is a pocket- sized

device. 207 2N fiwtRePaskBcited iretlaps R svHeginthd d ; jig the
medi a_pl a is an MP3 " -player, and wher ein_n ?hdgewmﬁrﬁ%@?‘?@ong. 20.

A methodPRYeF esiorey anPlralityn oiedigdtems, tangl svhereine thies kediat playeedi a
Conbr 1 seco TR Sgal ! Bl PIVER, Sl oo i 1AG0E RabonFhioe eIl cas

conprises a
audi o fihediodlesohgongl. A nethod as recited in claim9, wherein the
storage disk of the media 10 player stores a plurality nedia itens, and

wherein the nedia player conprises a video player, and wherein the nedia
itens i ude ' ' . fil.es | s. 22. A npethpd as recited in
clai m QTy\AherAe?he{thﬁgsésﬁ }éér‘%gg IHicl"h'%o?’q&t}é}ﬁi‘gg?%sgoﬁgﬁl‘ﬁ@%?‘p Jnedia,

pl unal i tpjayerdistoriese s plaaf edian itehfs, MBAH awklefiR" tIRO "RicdRe plafer MOE

viewer, and wherein the nedia itens include at |east i ma?e fiiles of
comprises a video player, and wherein the media items include at least video

i npges.
:T files of videos.

22. A method as recited in claim 9, wherein the storage disk of the media
16 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.

t

23. A method of retrieving media data to be played by a media player, the
20 media player having a storage disk and a cache 'mem_'ory, 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 pr-oce‘ssing 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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23. A nethod of retrieving nedia data to be played by a nedia player, the
20 medi a pl ayer having a storage di sk and a cache nenory, said nethod
conprising: (a) identifying a nedia itemto be played on the negild (p} AZO0,6
(b) determ ning whether nmedia data for the nedia itemis stored in the
cache nmenory; 25 (c) retrieving a portion of the nedia data for the nedia
itemfromthe storage disk when said determning (b) determ nes that the

dia data foj t L3 Liemis,not stored in the cach . and (d
mitiating prasest) AITBY BRAAIEY OR.oBih % cWhetsin e rmetied Sihenc ol a

data from t heosipasegie di sk to the cache nenory. 30 24. A nethod as recited
in claim?23, V\/nerfi ghsai initiating (d) is performed substantially
concurrent |y wi t h(QANEreaser relieving the remaining podiong @fithe Biedis dats Himth as

recited in C&]ﬁééﬁ&%m@ﬁﬁfﬁi n said nethod further conprises: (e) thereafter
retrieving the remai ning portions of the nmedia data from the cache nenory.
5 26. Anmthod as recited in claim23, wherein said nethod further

conprises: ( dej el | ditiaqnal, . medja data_is needed beyond the
initial port?%')'n; énﬁQ{W%smﬂgﬁﬁ%gm RAE, 28¢ Miergie s3id Rethpd niwrthehg
portions of ctmpmetia data fromthe cache nenory when said determ ning (e)
det er m nes t hat t(hgd ddi.tional] nedia data is needed. 27. A nethod as
recited in clai m&5, Ring wheny additionalt egdisr detesisi needat) beydhdother at es to

| oad t he renitiai partioRT anPns from the storage disk to the cache nenmory in a

portion- b(}/- portion manner.
1 (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.

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 porfions 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-
o sized device. |
25 |
~ . 30. A method as recited in claim 23,
wherein the stprage 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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28. A nethod as recited ingl aim 23, wherein said method further _

conprises: 20 (e) deactiva g the storage disk after | the remai nlﬂr;g
portions of the media data have been | oaded into the Cache menorg¢l/®4/R006

method as recited in claim23, wherein the nmedia player is. a pocket- sized
device. 25. 30. A nmethod as recited in claim23, wherein the storage disk

of the neddd pl Ayeonsumerseeirghics pradutt RihprisihgeMs. and wherein the nedia

player conprises ?t | east %rj@e of an aud_i 0 pfa r, a video player and an

i mge viewer, afRd %@'M?'&T t slpsesagluralityeofimiedid itstesat | east. one of audio

files of songs, ' i i de and image files of 'images. -19 0

21/ 04/ 2006 Sé. ;Ai;ggrili? n'fgréée“ﬁ%égihr%nq@ﬁﬁﬁﬁd{?@{,o B crBswer £lestronics di sk

t hat st or gyodu at laast sélettdi partit@BP meadi ' i.ce that enables a
e RE et Yo FRfY Ind PRy a8 c bt

user 0% Sﬁd gonsuner electronics product to at
medi a PtemA?Bm t he plurality of nmedia itens; a cache nmenory capabl e of

storing at |eag co9PKe th E'%S!ai' i tens. and a processor operatively
connected to said stora%ﬁé'm(?is , @gioé Qung a?ﬂ‘:’p%{)t Q& pt éheymaedigiiterasche
menory, s@8hd processor causes said consunmer ‘10 el ectronics product to play

the particular_nedia itemsubstantially imediately follow ng the sel ection
of the particuPaPTHEFE iOPERRIYRIY ISonnecied to tsaiditsiorager disko si@tigsy medi a

data for jhpat 8avickCAldEaidetchel sjdes in said cache nenory or on said

st orage di Ek. 15 32. Ag%?onStfﬂr}gr%gﬁqu{?' %ﬁi&&%?%’%ﬂi&a%@&%dtc@asumem ai m 31,

\é\/tng Sdni \Mi@ﬁroai nike meddactdatoa play the Rarid Y 2mdBel dehh e%b@ta’ﬁ%lﬂ;m tially
<) 'h?necﬂately 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.

15 32. A consumer eléctronics product as recited in claim 31, 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 from said storage disk while substantially concurrehtly initiating
background loading of the media data for the particular media itern from said

20 storage disk to said cache memory.

3 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 elecironics product as recited in ciairh 31, wherein said

consumer electronics product further comprises:
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cache nenory, said processor concurrently retrieves a first portion of the
nmedi a data from said storage di sk while substantially concurrently
_initiating background |oading of the media data for the partic@lat04£8086
itemfromsaid 20 storage disk to said cache nmenory. 33. A consumner
el ectronics product as recited in claim32, wherein at |east a portion of
the | oading of the nedia data fromsaid storage disk to said cache nenory
i s perfornmed concgigdi ' j ' i of the
o e data. 3. A Capy Soréén Dpbiafudly SR o 9 Pl Selariay 52
wher ei n onceSCHERB difpiAYs alist of thermedlia ilemst i cul ar nedia itemis available in
said cache nenory, said processor retrieves subsequent portions of the
nedia data for 30 the particular nmedia itemfromsaid cache nenory. 35. A
consuner el e86r onh aenpumdn electonics Produbtiad reb@edinbdlaint BT SiHErSiAl shid consuner
el ectronigcs product further conprises: -20 21/04/2006 a display screen
operatively W@&eq@“ﬁiﬁﬁo‘gﬁp@%@s%B?T,taQ%tiQ?W}Q@P%f?feds@ﬂé@rm@ﬂ%pl ays a
list of the nedia itens. 36. A consuner electronics product as recited in
claim 31, wherein said 5 consunmer electronics products is a portable,
bat t er y- oper#f-ed Asansupeaglecirogics produnt ssmecited du iclaimi 86, whewirc theas

recited in } i i l.ayer is..ap MP3 player, and
wherein thecllrn'%g'?ﬁ %eé.\‘nggéﬂeﬁ%@%gesr! gﬁg@gpe' ¥}leo'ﬁ’§aﬁé{gné§ @'E?t% ts product as
recited in claim3l, wherein said storage disk of the media player stores
a pluraljty dig itens, and wherein  the nedja player conprises an audio
pl ayer, 11gnd erzsf ﬁo?ﬁﬁf‘%%?ﬁtr‘?'i'%mquﬁ%%(ﬁ%c'ﬁd 'Bé&%’f“ Shdwhersin §3idsf songs.
15_39. A conserage dRkesithethed glores rfm%' fi§hnd : : ein said
@l a player ?rgga_handhel d ne?i%é%#ayoe_rr. 2 0. A@Bﬁ@ﬁ%@iﬂ%@tﬂ%ﬁﬁ‘s pr oduct
as recited ithe enedia piaver grmpsisas @ncalidie playgs ands whetein Hke metlia itemsy er

stores a pl %(ﬂﬁaé¥%§§iﬁlﬁ5ﬁg§of s\/\herei n 20 the nedia player conprises a
vi deo pl ayer, and ereln the nediad Itens

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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include at least video files of videos. 41. A consumer el ectronics product
as recited in claim40, wherein said nedia player is a handheld nedi a

pl ayer. 25 42. A consumer el ectronics product as recited in clai2dA04/2006
wherein:the storage disk of the nedia player stores a plurality nedia
Items, and wherein the nedia player conprises an imge viewer, and wherein.
the nedia itens include at least inage files of inages. 30 43. A consuner
el ectronics product as recited in claim42, wherein said nedia player is a
handhel d nedi a pl ayer. -21 21/04/2006 44. A conmput er readabl e nedi um

i ncl udi ng4d: | dasomputesueadableapeaiing witfudid ot 163t SHARFTHbARLAC D°

pl ayed by La player e _nedi a pl ayer "having

and a senf Jﬁﬁ%&r@? &%ﬁtag begilay b)éalmewarninyewthermed@blﬁ yESERAYIY
conpri sesg d;g(rg%ﬁ da nti f nedia itemto be played
on the nedia player, %%ﬁﬂégﬁd%%gﬁ%ﬁg '}/ W gtpregsaids ¢anaputpor t i on

of the ne€Rda laeﬂmmctmpneeha itemfromthe disk-based data store; and
cofrput er pragr g}r‘gﬁde for |n ating processing to load at |east the

remai ni ng port farti emﬂfvmgtmm&ﬂiaktdmsled)aipla?eat@fméo t he
sem condnsédia phiyesd data store 45. A conputer readable nediumas recited
in-claim44, wherein said conputer programcode for initiating is

perf or med sub@mm{l prpgeam codedot Fetrieving a i3t Poriom e for
retri ewm E'[thjher ' E&l)'aabl e medi gm as reci tegfl n @fal m%ﬂ&/ner ein
sai d .conput er rea a ] ﬁ?@'ﬁ’éﬁaﬁ, r@nskes: conputer program code for
thereaf ter T atampuencprbbfarh cSie 158 :m&ﬁ&&'}ﬁn%ss.t §o"oad" o ledst the' | "

seni conduct or.- based. da
- - remaining portlons of the medla data from the disk-based data store to the

semiconductor-based data store.

45. A computer readable medium as recited in claim 44 wherein said

computer program code for initiating is performed substantrally concurrently with
satd computer program code for retrieving.

~46. A computer readable medium as recited in claim 44, wherein said--
- computer readabie medium further comprises:

computer program code for thereafter retrieving the remaining portions of
the media data from the semiconductor-based data store.

47. A computer readable medium as rec:ted in claim 44, wherein said
computer readable medium further comprises:

computer program code for determmmg when additional media data is
needed beyond the first portion; and

computer program: code for retnewng at least one of the remaining
pomons of the media data from the semlconductor-based data store when said

~ computer program code for determining determines that the additional media
- . datais needed. ' '
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-47. A conputer readable nediumas recited in claim44, wherein said
conput er readabl e nedi um further conprises: conputer program code for

det erm ni ng when additional nedia data is needed beyond the fi 24t/ (pbrf 2006
and conputer program code for retrieving at |east one of the remaining
-portions of the nedia data fromthe sem conductor-based data store when
said conputer program code for determ ning determ nes that the additional
nmedia data is needed. -22 21/04/2006 48. A conputer readabl e nedi um as

recited i48.cl A ncovpuienererdabiairfediagmMist eecifedod aeThipe A4 f Wherdtht kaiied
pr ocessi Fg operates to load the remaining portions from'the di sk-based

data st ofEmpylen,rogiam. &noinitighest proanesaingt eperatas tcalqmlrﬂ’ledremgmpgrtl on

Conput or BRSO 8 dRieRATY Solit ol SShltdo Bl fte s, ° °
deacti vahipugtiorhbydicriiohamamthetlat a store after all the remaining portions of

the nedi a data have been | oaded into the sem conductor-based data store.
50. A conputer readable mediumas recited in claim44, wherein the nedia

| ayér a pRC r. dabl m as .recited
Pn ZI ai Inﬁm pﬁhé?@@%ﬁge%gbasem%gopgﬁéi 1B c[}'r'lré' #gdi‘ﬁﬁ'lﬁrué&eésa I olres a
p:c ural i todpmpmer-aeadaiﬂemmimmd ﬁhendfbmhgsdgedl a pl ayer conpri Zealhat I eats';] one
of an audio a video er and an image vi ewer, an erein e
g rﬁ&efa barRiceods B Seagibathe diskcbasesndata Apruaorn il oo of
videos gpd tdmRamird 6511'95 "3?991% Jnéatazjdzﬁ‘gr 'hav%o%%elr’zz Iﬁéﬂé@egﬁg g'f ayer

retriieving nedia hth to b | aye ia prayer
having aemanm@stm?medrdatamehe menory, said nethod

50. A computer readable medium as rec:ted in claim 44, wherem the medla
player is a pocket-sized device.

51. A computer readable medium as recited in daim— 44,

" wherein the disk-based data store of the media player stores a .plurality
media items, and wherein the media player compnses at least one of an audio
player a video player and an image viewer, and

wherein the medla items include at least one of audio files of songs, v:deo
files of videos and i image fi files of images.
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conprising: (a) identifying a nedia itemto be played on the nedia player,
nmedia data for the nmedia itemincludes a plurality of data portions, the
data portions including an initial portion and remaining portions, the
remai ni ng portions being different than and not including the initial
portion; (b) determ ning whether the nedia data for the nedia itemis
stored in the cache nmenory; (c) retrieving and playing theidihbahs[[all
portion of the nmedia data for the nedia itemdirectly fromthe storage

di sk when said determning (b) determ nes that the nedia data for the

media itempds not sto [ n the cache nmenpry:; and (d) initiating processing
to | oad a{Bq'ea Wﬁ@i@dﬁﬁ{rﬁvﬁ@ rﬂﬁ&?i togpe g'l"i‘éfegg’é‘(ﬂ %ee'é_tr%.laxf% the storage
di sk to thRedia@eyelRaVnY a &t8ragh dBN B9dladackhE Ridnfsty! Saighdtipd2. Wherein said
initiating (d) is performed substantially concuriently with said

retrievi nPHMRIISKI%ayi ng (c). 54. A nethod as recited in claim52, wherein

id t hod f i i t :eVi pl,ayi th
Fommi i g por ¢ (ANEenfiIFHE F88a ténflo bEBIESRU RN TS Kl BBl 13, L 0C
as reci t edoi thechedianitsl inoludee iarplurality ofelateoportions,the datmnportisesincluding

medi . dat ARG HGURAPE FenaRiie Brrliong B BHagEN RAtoBeeins pERH ovi ng ai

| east one tigdn gmnbﬁﬁﬂuﬂir@ghﬁmméimi@f; the nedia data from the cache
menory when said deternmining (e) determ nes that the additional nedia data

i s needed. 24 ) dglerminipgydietaer the mediadatadfor theomedia item i stpradsn thevher ei n
sai d initicggﬁ@n.[%rn%}?ssi ng (d) operates to |load the remaining portions from
the storage disk to’the cache nenory in a portion-by-portion manner. 57. A
met hod as reci {@deirievinigand [Hayingfthe mitial §a]) gportientafdhé madiedatadopthieses:  (e)

deactivati . st.or disk after all the r. i ni n rtiqQns .of the nedia
dat a have r@%éé} R%ga '@&ﬁ?ﬁPH‘ ﬁges%%rggﬁﬁ%%?rwazg@etermu%nB?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.

53. A method as recited in claim 52, wherein said initiating (d) is performed

substantially concurrently with said retrieving and playing (c).
54. A method as recited in claim 52, wherein said method further comprises:
(e) thereafter retrieving and playing the remaining portions of the media

data from the cache memory.

856. A method as recited in claim 52, wherein said method further comprises:

(e) 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.
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58. A nethod as recited in claimb52, wherein the nedia player is a pocket-
sized device. 59. A nethod as recited in claim52, wherein the storage disk
of the media player stores a plurality nedia itens, and wherein the nedia
pl ayer conprises at |east one of an audio player, a video player and an

i mage viewer, and wherein the nedia itens include at | east one of audio
files of songs, video files of videos and inage files of iﬂazg&_ﬁ. obf- A
nmet hod for retrieving and playing nedia data by a nmedia pl ayer, tzhe medi a
pl ayer havifhg & thethodas mtitddiraciaino 52, wherein saidiinitiated progesbimggd) dat a

store, sai r. r.eadabl e. nedi um c rises: identifying a nedia itemto
be pl ayed @ ﬁ?%%gl{%cﬂdéﬁﬁlrﬁvéwn% '9”%&5& #‘Sﬁ%orf“ﬁ% df%dpih?f g%‘fhel ncl udes a
plurality rmémadatia PeéltibAbs-pdriiéh ARihAeROr tions including a first portion
and remai ning portions, the remaining portions being different than and

not including the initial portion; retrieving the first portion of the

medi a dat g7 or A RRiBbrdciied ] L 52undlehisAARANGR fhiR Bhffprghay! ng the
first portion of the nedia data for the nedia rtemretri eve rom" the
di sk- based dat 4ekdeactivalingihetstérage tdisk aftarral the rérhainkgrpartiordusitthe - based dat a

store, th ' tor-based data store having a faster access tine than
does the?ﬁ%ﬁg{d%%g%?edg?% @?ﬁ?%f"%‘ég“%a%mﬁ 6 initiating processing to
| oad at | east the remaining portions of the nedia data fromthe disk-based
data store _to the sem conductor-based data store; and playing the

remai ni ng Por t PONENSd asreciiedinclam a2, whereinthe medimplayer is a pocket-

sem conduGiRy-Razed data store. 61. A nethod as recited in claim 60,
wherein said initiating is perforned substantially concurrently with said
retrieving. 62. A nethod as recited in claim60, wherein said playing of

the remai Bgng ARREHLALR SO In°dSim 52,
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
wherein the media items include at ieast one of audio files of songs, video
files of videos and image files of images.

60. A method for retrieving and playing media data by a media player, the
media player having a disk-based data store and a semiconductor-based data

store, said computer readable medium comprises:

identifying a media item to be played on the media player, media data for
the media item includes a plurality of data portions, the data portions including a
first portion and remaining portions, the remaining portions being different than
and not including the initial portion;

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; -
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det ermi ni ng when additional nedia data is needed beyond the first portion;
retrieving at | east one of the renmaining portions of the nedia data from
the sem conductor-based data store when said determ ning determ nes that
the additional media data is needed; and playing the at |east one of the
remai ning portions of the nmedia data retrieved fromthe
sem conduct or - based data store. 63. A nmethod as recited in ﬁl I

. . S . . xpril 2006 .
wherein said initiating processing operates to |oad the renaining portions

from the di sk- baitisiihglptoaesding & lbad i eass tHe reaiitiag portioas o tilainddet ore in a
64. A nethod as recited in claim®62, wherein

ti - by- ti )
5 gir dl ?rgt hﬁqﬁg ﬁPﬁ@@'@%%%@@ta stRrg de thesemigontiuctar-kasasdata sipreaand or e
after all the rpﬂ'é%d‘iﬁ&eﬁ%ﬁih@?én%hsfokﬁ%é*ﬁfé” n;st aﬁ&%ﬁ@\\/@d hegnpkoaded into

t he sem conductor-based data Store. 65. as recited 1n claim®62,
wher ei n t Hengenducirdiasedidatasigbe ket - si zed device. 66. A method as recited
in claim®62, wherein the nedia player is a handheld nusic player. 26 21
April 2006 67. A nethod as recited in claim62, wherein the disk-based data
store of tile mAdmethmdsyserecited fredaim pOwhbielry saifl initi@itigas ipedfofmedind wher ei n

the nedi a player. conprises, at |eas ne of an audio player, a video player
and an irm%bsé”@a@@%w%w !"r’?‘a[‘#@?ﬁ'@’éﬁ‘% items include at |east one of
audio files of songs, video files of videos and image files of inages. 68.
A method for retrieving and playi ng nedia data by a nedia player, the
nedi a pl ay& hdvingtod as rexiied eclaim 60, wherein said payingnofdbe dervamingased dat a
store, saipg iJegadabl e medi um conprises: identifying a media itemto
be played on the I'a player, nedia data for the nedia itemincludes a
plurality of daeterminibg ehen additiodal mediar data nsnéedddusbyogdahe firstst porti on
and remaini r&%rporti ons, the remaining portions being different than
po ;
retrieving at least one of the remaining portions of the media data from the
semiconductor-based data store when said determining determines that the
additional media data is needed; and
playing the at least one of the remaining portions of the media data

retrieved from the semiconductor-based data store.,

63. A method as recited in claim 62, wherein said initiating proceséing
operates to load the remaining portions from the disk-based data store to the

semiconductor-based data store in a portion-by-portion manner.
64. A method as recited in claim 62, wherein said method further comprises:
deactivating the disk-based data store after all the remaining portions of

the media data have been loaded into the semiconductor-based data store.

65. A method as recited in claim 62, wherein the media player is a pocket-

sized device.

66. A method as recited in claim 62, wherein the media player is a handheld

music player.
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and not including the initial portion; initiating processing to |oad at

| east the remaining portions of the nedia data fromthe di sk-based data
store to the sem conductor-based data store; retrieving the first portion
of the media data for the nedia itemfromthe disk-based data store;
playing the first portion of the nmedia data for the nedia itemretrieved
from the disk-based data store without first storing to t@ﬁiﬁr' 2006
sem conduct or - based data store, the seniconductor-based datd Btore havi ng
a faster access tinme than does the disk-based data store; and playing the

remai ni ng rtions of the ia data retrieved fromthe
sem conduct’or - &%@M%r%ltﬁg@ clggn 62, net hod as recited in claim 68,

wherei n sai d plyhdrag t [ ing when
addi ti onal nedia éat aﬁiégtsﬁgje%sgg%aﬁég%&e? @%frﬁ?@i?‘b rF'tslﬁjg%s ag’ﬁsrgrit% 2006

retri evi ngnedialitegs; apd avhereiniiee player ¢unprisessat ddast boe whdh audit a f r om
th 1 t { det 1 ni det 1 t hat
e sem c%% Q(lld%ﬁ}?%/eq%hﬂ = Iﬂ{%g\é\pqu%rs%l eterm ni ng determ nes a

t he addi ta I's nee ayl ng the at |east one of the
remai ni ng port Nmmelnfthe hmdn‘mnﬂemsd&tl@de atdeastorebffauam filbs of songs, video

sem condu ed daj.a sto ﬁlo A nmethod as recited in claim®69,

wher ei n s n‘f' 'Wf_;' [4%%9 '@ Berates to | oad the remining portions
fromthe d| sk based data store to the sem conductor-based data store in a
portion-by-portion manner. 71. A nmethod as recited in cl ai m 68, wherein

sai d met h&®- f uft Methoddapratrieuing and alayingimedig date biliaskediaqiayatathe st or e

%o gt DR o UL 08 el Mol AR BER SRMEY, | 0
wherein t ts&:rmamlacpmwmr réad&iole)nwdhnm compeidestevi ce. 73. A nethod as recited
inclaim 7, mc%nﬂ’ymg e'IFa itemqo@/ plaglfésd c?n {Laenrglggiladplayer, media data for
the media item includes a plurality of data portions, the data portions including a
first portion and remaining portions, the remaining portions being different than
and not including the initial portion;
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;
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; and
playing the remaining portions of the media data retrieved from the

semiconductor-based data store.

'69. A method as recited in claim 68, wherein said playing of the remaining
portions comprises:
determining when additional media data is needed beyond the first

- portion;
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musi c player. 74. A nmethod as recited in claim71, wherein the disk-based
data store of the nedia player stores a plurality of nedia itens, and
wherein the nmedia player conprises at |east one of an audio player, a

vi deo player and an inmage viewer, and wherein the nedia itens include at

| east one of audio files of songs, video files of videos and inmage files

of images. 28 21 April 2006

retrieving at least one of the remaining portions of the media data from the
semiconductor-based data store when said determining determines that the
additional media data is needed; and

playing the at least one of the remaining portions of the media data

retrieved from the semiconductor-based data store.

70. A method as recited in claim 69, wherein said initiating processing
operates to load the remaining portions from the disk-based data store to the

semiconductor-based data store in a portion-by-portion manner.

71. A method as recited in claim 68, wherein said method further comprises:
deactivating the disk-based data store after all the remaining portions of

the media data have been loaded into the semiconductor-based data store.

72. A method as recited in claim 71, wherein the media player is a pocket-

sized device.

73. A method as recited in claim 71, wherein the media player is a handheid

music player.

74. A method as recited in claim 71,

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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