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MEDI A PLAYER W TH | NSTANT PLAY CAPABI LI TY BACKGROUND
OF THE I NVENTION Field of the Invention [0001] The
present invention relates to nedia devices and, nore
particularly, to playing of nmedia on nmedi a devi ces.
Description of the Related Art [0002] Media pl ayers
are becom ng nore popul ar these days. O particul ar
popul arMﬁPlgr%L/MfE BH ANSTANT RiL&NE CARABHITYP3

pl ayers or: bvD pl ayers. Media players operate to play
media itens for their user that are.stored wthin the

nedi a pl ayer SBACKMGREOUND ORTEHEINYERTIONoMDNl y audi o
itenms (e.g., songsS) but cou alr'so be video itens

| Field 0% tHe InV¥R&bn Typically, an MP3 player will store
various audio itens internally on a storage disk.

10001] 707 TS ppEent VGO BUEE 0, el Rl @ 1R e Plitcutany,

to playingdfnédiaton sediLdeadess. or menory (i.e., Random Access
Menory) before the audio item begins to be played..

" DescripfihioftheRylatédarelel ay in reading the rather large
-file for the audio itemis unsatisfactory to users
who' N : Qi av, :
1002 10 ESRTHEGUS e BETmbEEHE phplF ThEUE ek 6 partcuer
populaiity areppovteble nesdiai playsrst suchired MRS apiayerst or AR players.
dia itenms, SUMMARY OF THE | NVENTI ON [ 0003] Broadly
ﬁhwt@r@ség@ﬂ within the

Media Rperaieto plak media itemsatas dheip use
media Blay¥s. Ithel REdpAfEE RO niboledirindlyiRidio RERR® 4 9sbflgs) but

could'a‘]s% bebéd?uﬁﬁems: (e.0.nBVEIS)L dlypidatiy; :gln Mm;] blayeﬁfvtiw store various
. i a sel ecti on has en pade. Throu .

audio e el Gbe iePen diicWHAN Beprssy aAKeY 8 saipcdiontto play
one oi?ttﬁét Rhrad RRdRY SrRe! e Ao MRERP MUSO'HRE NS 1BS8Bd into

s
oaded fromdi sk storage Into sem conductor mnenory

semicopnduelor menerynéieor Randooedcdesy) Memany)t beforeathee @udie item

. i i he.l.0adi ng ,of .t he di,a pr.earam i nt o
begins ke e L SPortilir e RiAY it e tEe BABEE Bl fleror the
audio iteh @ aAsAtisfactety tH BEershiviE drfanXicld 0h&ar tHehqudiBdtem they

ram Still another aspect of the invention is that

ro
have arﬁ@%w sRlested dgebesplaygde tthise Hijeelssia diepd: fodryaoved
; ] : [ hereby enhanci ng
techniaiies forRERidbyaR BRIACRREAT floms™ " 00V |

_ 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.
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_1 [0004] The invention can be inplenmented i n numerous
ways, including as a nethod, system device,
apparatus, or conputer readable nedium Severa
enbodi nents of the invention are di scussed bel ow.
[0005] As a nethod for playing a nedia itemon a nedia
pl ayer, with the nedia player having a storage disk
[0004] and Ehedobentiemeay, be iepEmecdtedeint namerbes ways; nincleding as a

ncludes at Least the acts of. rece| ving an indjcatio
methodof SYsieRt: ARYICE: ARBRIIUS, { 8fn EYNBHLSH) ke mediyBgi a%everal

b f
embodfeHE of *“@ﬁ?"é?"*'éh%?kﬁs“@%@é@@@n The st or age i sk of

[0005] f{‘g ?q@hﬁégt’og g Vet e oﬁg” 2DV Biith the

media .ﬂa?ér ﬁa{/iag a BRfthge diskednd a@a%ﬁesinéﬁmdrfacﬁie ehtbRfirhenPbf the

rieving an inftial media data portlon of the

inventigrainclusieisaat Inaek thei actsrof. reesiving an mdication eka pariigargnedia

tem to 3% bRyt U S Haygho e BRIl el LEPbL 54 bt o

: pluralltyf(ﬁ"iﬂbﬂlsﬁklﬁ@@'téfe@l&lrﬁth@%éﬂag@ i3 bﬁﬂwé’u@u@ﬂiaﬁﬁla%r% playmg
iteminto the cache nmenory  fromthe storag di'sk

the partiawargaedisr itgnagn the mediaplaveni Floe playiag ofithe parttculﬁf medla

tem inchfesd B 45! e, P, a6 Bk B ARE B drmc PR otne

) particularedtiadial Reter fronvithé stbrageedick; phlayRig aAvinflialapottionagt the

di sk and a cache rrermriy one_ enbodi nent of
particulgrhngdia giemnusinge theadni @amedméiaéat Bogion; i laadingr gt dgast a

emainE i L o oP RGN e Y e cachg mermory

from thessmr@gb idisK; Endctheneafter piaying rthe rrema:mgg anpdig data pdrtion of
a data for the nedia itemfromthe storage . .

the
the partlaplgpg ﬁ'ﬁefn rOMyeAd e MEEY Yhat the nedi a data for the
media itemis not stored in the cache meno

[0006] etﬁ\$ a/methed pbietrigwingmedia dalaita beiplayeddry aneeﬁ@oﬁ)layer

. t [ S d t
with the) fiBle] HIbbd HERRYE 4Bl TR0, bk *alBEERE oA one
embodineartiaf therinventianihchueles attilegstthe facts$ of: idehtigingeatmedia item

o e R3Skt T Bl il etk e
itemn is stméaan RhéXeiche M@H&%n@t R a%niﬂ”?h d?athbr}aealasa@tw the

di sk and a cach I ment
media Heinfrom the starage diisk when dtds tdetereninetidhat tha umadla dgianfprdhe

) media ndf e ek e, o B PA S a5 it 2, i 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 r_nemor'y;‘ and repeating such

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

~ [0007} As a method of retrieving media data to be played by a media player,

- with the media player having a storage disk and a cache memory, one
embodiment of the invention includes at least the acts of: identifying a media item

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

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

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

" media item is not stored in the cache memory; and initiating processing to load at
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. description in conjunction w

itemis stored in the cache nenory; retrieving a

portion of the nedia data for the nedia itemfromthe
storage disk when it is determ ned that the nmedia data
for the nedia itemis not stored in the cache nenory;
and initiating processing to load at -2 |east the

remai ni ng portions of the nedia data fromthe storage
disk to the cache nenory. [0008] As a consuner

r

ROt EReling PR of BRERHRHATON e LRI e cache
mpmoral ity of nedia itens; a user input device that
enabl es a user of the consuner electronics product to
[0808] | easAssetensuner glactronicsd produetd ope icnsndiment ofttbe invention

inBludof o otet pTEP08 AP AR PrATRLRL e RERINS o (lor input
deViQS Bas enalies haisey 6f theCounsambedectréhitd produet Rust Ichst select a
the user | n_gut devi ce and the cache nenor

.. The
Pastielasmria fei i thie PRI Aemediadians i _eécfpﬁ Biemary cgpable
o8 TGS re ot i, B el Ay RTSLARCE Spblatvely copnected
tortheistorage disky thehuserdsput deviceand the gachie mempryt hidie processor

oolREs A idhauiisr) SRRk noBher ety S ABBUR et tom

subsSxetially iﬁfmbcﬁdl\eﬁnbﬂmmmhe khea:ﬁdmvc_ifnhé parﬂm’ulei_r ntmka)m by the

usEE RSt rogti b WAtoRE Tt e 15 B it B A3 e i

thVeh el Mbhiery b%ﬁthé’ﬁo%%% &ék exanpl e, the principles of
the inventi on. BR_I EF : CRI PTI ON G: THE DRAW NGS

[o@gflol . 6hx%r'd%§ispﬁg'dérm d%\}dntégesf&%ﬁé inenigs Wil Bedory haipbﬁrent

| owi ng detal escription in conjunction wt L
franh éhefollomipg rdetaitpdcilessription takere ine¢anjundiion méthelhemegompanying

: te L L _ ._
OrgFBR Wi SRRy oy B St 458 brifu B Tt ne FREnfch.

according to one enbodinent of the invention. FIG 2

is a flow diagram of nedia play processing according

to one enb@RIBMDESCRIPFION OMTHEDRAWINGS s a fl ow

di agram of nedia data retrieval processing according
[0040] one HiDaantidh will boerebdilye Dhderstodd! by thei follawingodetaiied

di am of cache | pader processjng accordi t0,.0ne
iption In ﬁh ea companyljnggdra\m%gs, wﬂgrem like reference

numerals desighate like structural elements, and in which:

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

- embodiment of the invention.

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

embodiment of the invention.

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

to one embodiment of the invention.

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

" embodiment of the invention.

FIG. & Is a flow diagram of daia access processing according to one

embbdiment of the invention.




enbodi nent of the invention. FIG 5 is a flow diagram
of data access processing according to one enbodi nent
of the invention. 3 FIG 6 is a flow diagram of cache
| oader processing according to another enbodi ment of

the invention. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
| ayer and a.

et GG OF Bl Apeamroh caoppapaver RECGRSRING SCEoBliag to

anoth@rsaﬁsbdwﬁeﬁmthavr%hheﬁ a medi a programis able to
substantial ly 1 mredi at el y begin playing after a nedia

pl ay sel ection has been nmade. Through intelligent
operation, the rredl a programis able to start playing

even befB AID antially
' or conplere y
[0011] sem a'dmoimzenhommimep tbla medaamye rapieios )n)ethbaCf@r dpbtating a
ano her aspect of the invention, the | oadi ng of

media %cwwgrtan@nw%pe@teqﬁtb@nmmt@n, Aunedia program is able

to S“b%‘%’e‘"a N ieiRe B e MANB AT i Py, SpREHIOH IR, peen

aln

made. oﬂ'htdt@h Meihgemopsratlbat tneh enedia Progrant g ables talstart bﬂaylng
when not bein €ces

o b i i s v
bl
disk stB ®%to $8Mid \G%Efdroﬁlén??lgsgg' EF%)%% ﬁe@%ﬂb@?l ré% t SH ing to

with portable nedia p
J anothen m$eﬂpeétﬂ‘@f mmthweme oloadirg difs thes sambdire| prograrh into

to FIGs., 1 h ki |
semicopudiaF MGPPY B8 Pgnce i AchanigroumherorrssquthpisdRturbing
the piaﬁﬁé%ﬂ"ﬂﬁ’é inRedigiptegrahe” Bt Mdthef §t§¢§&tofttﬁe tu'ik‘ae?ﬁlofn' g4 §t3the

-is for explanatory purposes as i nvention exten
disk stosege e ablede b aggresswelybtnnwmwdsoﬂ"[ wbea|ndtl king acs:e&sed

ety TG BB 0E  hhE SHH SFRE e, in

particulariycsuititie foriRCRil porthble frizdlia pReeiai Ns to a
m croprocessor or controller for controlling the

[0012] OVeERiHodiRenss bpfhuspé%péaeofrfﬁ@':ﬁv@r&tﬁn\‘o%rel%cuéébgj BB with

~player 100 stores ne data pertalnin
referencpttenslGss 1a—16.| Howeyesnthose skiitechlmthemt Vo reaity apptec:ate

that the S4SEAR Séedribyon! SREGhbNn Ml JEEHELC S inbhe Hiquses desfor

ura
explanatory purposes as the invention extends beyond these limited

. embodiments.
| ﬁ -[0013] FIG. 1 is a block diagram of a media player 100 according to one -
embodiment of the invention. The media player 100 includes.a processor 102 that
~ pertains to a microprocessor or controller for controlling the overall operation of
. the media player 100. The media blayer 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 piayer 100. However, since the
- access time to the file system 104 is relatively slow, the media player 100 also
includes a cache 106. The cache 106 is, for example, Random-Access Memory

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




hi gh capacity storage capability for the nmedia player
100. However, since the access tine to the file
system 104 is relatively slow, the nmedia player 100
also includes a cache 106. The cache 106 is, for
exanpl e, Random Access Menory (RAM provided by
sem conduct or nenory. The relative access tine to the
cache -4 106 is substantially shorter than for the
108 Isesishesaraiziy SvortdriaM@y fir thé iR SR 1046 Holeser, 1 chelve 106
t he Iarge storage capacity _of the file s st em 104.
dgespnef havethy tergs storage gapasity gkihe fleigyst enﬁ% active,

consunes nore power than does the cache 106. The

[00her cdnstbanpthefleisysiear 1 04.uvken gctivapersamesinaie power than

OB 00 PP BT B g v e
meptiay playé000alis a portablel esedia wimer ithgtlis pdwered by0s bialtety (not

allgws a user of the nedia player 100 to interact with
S nmedi a pl ayer 100. For exanple, the user input

B ¢ on, TecRdE Paver 1681050 Sidlides oy daes il 35Sy 1p8 that
ailBWﬁ ruséPQf thQhétﬂS%la?ye?'ﬁ)D' taxntéﬂé?;t (VR 8 thedi psalyav)loo For

can be control by t processor 102 to di sp az
examrdemﬁre. uger input a@wc@aea cap tals& a vBiely of forggy such as a button,

S 87, SR 00 R8BS o 100 e
dlsmﬂa(lhmﬁan bé&béirolled oy thee piosdssar 02 miﬁ@snmdirﬁormaaga@rto the

100 ,s t I d
usEbn LS Pl e acte e e R e & s e Brehystem
108a¢Re Edvhe 10801 fbédeor pbayad hargoDBECar 2nedia item a
ITst of available nedia itens is di spl ayed on the

[0046F P! Y Inldfkk erhBBdimens tA8 nidtha BREEr 10Wsdrveety sterslfPlurality of
user can sel ect one 'of the avail abl e nedi a i t.ens,

The
megfia diegyote-a0songghirihe diesysteny 194 JUher aiusRr ggsugs to have the
mei tbl‘é?élaga rp%rfuft}.ﬁ’é’ﬂprn%ﬂféohtbﬁls 3 h@t BP%'vélléBi’é %é&agﬁems is

articul’al media itemto
dispdajed dedimlérspi@f:dﬂ)&(:)ﬂﬂa ustﬂgethe:(usgonpmgdewmﬁos a user can

duces naI o ut nal s f.o r
soffcf o e e e IR e broBraRP B8 wbdftreldfiing o
selektiye Irof hO;?]hrﬂdéul@XMGt‘lhaitem Osm;ﬂﬂleﬁﬁm meglizagain (BQf), audiorfile) for
exa , he S or ones ect, t
therBaIEHr e TO0T Tas Porideconsh ook 18y, ths HoBEC 112
theWPSdRibes bR ]ouﬁftﬁ AUalOich @ dpdakbVEL THE spéditer 114 can be
pr.ocessor 102 controls the playi ng of
a speaker internal to the media player 100 or extemnal to the media player 100.
For example, headphones or earphones that connect io 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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e
&-i.'v.,.«

the particular nedia itemsuch that upon receiving the

user's selection of the particular nedia item the

processor 102 imedi ately accesses the 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 nedia item Wen the nedia itemis
playing"éf tHeniriadi4 literp\eaidl ldd=1senthele aysiem 104 consuntes significant

typically the case), the initial portion is retrjeved .
amounts ofrpoweriaf|the w%dla hlayer, 1%\/&6@@%@.6}?&% fomthexmadia item is

oaded e o A, 48 b5 2 ittt o e

cache wbeyemsieﬁfaumhgs poRibrs of tHa ndkh dataies ¢hd barﬁcdlar methantem
consunes si gnl ficant anpunts of power of th

are retrmchfrpnatr@r caghe, 186e Gansegueathy the madi itaey lSaP'ﬁV@Hﬁ'@JOSf

cubsta B OBty NG A8 B EAEHIB potr

is obtaih@dGinMhediatety fromthedlie bhster® 04 afdttker subsdwuent portlons are
particular nmedia item are retrieved fromthe cac

obtameq;ldeom@bﬁ@qb@ 0By Hetge thre sa@Te #@6rs loadedipb w%ﬁﬁﬁ@c fime that
the ref"&&?Eéf’%kﬂ%%@h%‘ﬁﬁ%@%ﬁ'.09 "“é;‘é‘}e??%%%.ds&%%%a. ned .

f fil 4
0011 SRS PO 1BE g, AR TE1 TR oAty Cheta fism s
been Io'd%%ﬁ iﬁt@ﬁlhéac?déﬁel@%' the sl s@m toe &abd inEctivatéd (e.g.,

he retrieval or pl ayl ng of the initial ﬁortlon of the
placed lnEaj I pawar mosie) $0 Spe pRWwestdonsumption & t @rm@d ayer 100.

oy ceaTaHa s 1 BhmBE Y FReBE e .0 e pver

100 is bPRCtd \b&f egnifRafitly iniproved, bbsaml Iﬁaowm“dlaoplayet 0100 is a
save power, consunption for the media player 100. By

battery-erereted devigg (Perdakle|devisel em 104 in this matter,
battery life of the nedia. player 100 is able to be
[0019] sighi ﬁneaambgdnmqnt,oﬁ@dmmmﬁm is Bepariaiile, genagieting ggvice

ded'catﬁ{%@laﬁo%ﬁélﬁﬁinéﬁ% sﬁ*qﬁeﬂg%ﬁpﬁ% egar éﬁﬁ‘} %‘levifﬁ?éxample the

media phfydrabd® ceante!td pfugie\plager gegl, aaPadlayery acgamenplayer a
medi-a such as audi o, video or i mages. For ﬁﬁ% tlll]l
video plaxey, a Wﬂ&?é’ﬁ‘?@'@@" cancmeaa n%fi;l"@aﬁﬁ a@%'\’ef(%"é e ese

devices Q}ea% |g ratlﬁ‘ bgﬂgﬁ(e%ébé‘féd hd Nbﬂﬁrg)o?fa%}'éaém a3 zﬂﬁﬁv a user o

ra, an inmage-vi r and the i1k
listen to hinesie, pldg\games mwu@merajdrd videta or fakeppictures \uharever the

v B B B S A B G b A vt
r
sized forpbl%EHﬁ'%ﬁt W8 z?\’)‘ifchbf‘ J?’ag?d DEQIZ%’%:sér abﬁaﬁéﬁe gagg\f)?icde the

I'enent at on
media plaheut is melatively - small and easuy handled and utilized by its user. By

 being pocket sized, the user does not have to directly carry the devnce a_nd

therefore the device can be taken almost anywhere the user tre_wels (e.q., the user

is not limited by carrying a large, bulky and often heavy device, as in a portable

computer). Furthermore, the device may be operated by the users hands, no

reference surface such as a desktop is needed.

[0020] FIG. 2 is a flow diagram of media play processing 200 according to

one embodiment of the invention. The media play processing 200 is, for example,

performed by the media player 100 illustrated in FIG. 1.
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D

sized for placenent into a pocket or hand of the user.
By bei ng handheld, the nedia player is relatively
small and easily handled and utilized by its user. By
bei ng 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

Emsr is not limted by carrying a large, bul ky and
Bn healfle dediagay processiag PaO trdtisliy begrmpmﬂm idec:s;on 202 that

e’g@uﬁfe@oﬁvﬁet %er eﬁﬁ\é’ s%fﬁcﬂgﬁ 0e oegeer o ede@lea h|eS acision 202

de’emames[ moa. ;ﬂhﬁselbchén ahdd aw: dier@r Aadef tﬁ@d'tﬁe Phédia play
B'EﬂfceSSI ngoé cor%ng t one enbodi ment of the

&nt''dn c |aa;ﬁeg%eess.|ﬂgoft@0 werdsf ghe media play
pllxﬁﬁﬁéiﬁg 20098 Eﬁé&ﬁr@lyﬁb{vdkﬁﬁ V%F%gl ? [ﬁ){ cgm % ﬁnade in any case,

lustrated in
F’ﬂ@}SIQOO?Qqu@feamngs iﬂmjmp!am $éie¢alouehassbmn atide, then a

St I b i o V5 o o

cashectsi. @n Clagls% @8, _lfgs@n't)mgﬁheri hllw c%el&isldmilﬂﬁ dt?ite”ﬂfmnes that the
e LN wal sSyc se ctlon n o

BeFaERAIE ol B paghe’ Hiab Bednagactiasaiis reiees R0B fipm a fie

systenk qd.g\€ile aysteay 164! BRI oD it é?ﬁ&ﬁteg’ Wi rﬁsTa%i%cfsmn 204

nce the dec SI on 202 determ nes t hat ection

_iRes thal dae media data igdaites @acb;@zth@ettm madcasdames elfrieved
f] I
ZdaefréTﬁC{hé cﬁ%ﬁé é-iéfr%l @’s %e?éfe@l@ tﬁ%ﬁfh@!}g%@g: %ﬁé‘?&f{%ﬁﬂ%d from

(e cache 10
ﬂ@ﬁatcé\ﬁhﬁ? rl:@s:aummtstmessmmeansdmmtammuptshonet treanc b @f the file

g%}gﬁ'net fﬁead@t?dn f/ﬁ\%‘e‘l QQ‘? ﬁ}egfﬁ (ri%%\llse %Y S agb |nc{% f:ggf}%?hq,@pfystem

m(e.g.,
isntypicallp @otl aeeded)andGHus Helaabd Haced ok 16 polRE hibddabadeduce
LS |n t he cache, then the nedia data is retrieved 208

POWELEIRMAHORe Here, it is preferable that the nedia

oﬁm belg trieved from the cache because its access
I syf%ppg{aﬂyn%r%qﬁt eF 208arthemedisr playepracpesing 200

mﬁmésﬁmo Hhﬁﬁijj bt th‘é”retri@@@ﬂ rhdla Bl al—fé?é ZtHa Sret?%?é& Ao data

i n the cache, e system 1sty
cabbe difectsddo thmlayetd sathab &qalnadlaop!ayerawbdmepcme!tlmedmeoutput

e 885 U5y YRR i o §558h SHAILEH gty vy

ohtained aneisthps & m@g«gm g13fnamaemmtne@wgﬁbtg§»dth%réia§ morebdata to
rieyed nedia can be directed to be
biﬁéﬁ‘&(‘gg Viben (he “qeieia’ pfﬁyéie tefiaeR dgatdarenisamere data
assatipted with the media item being played to be retrieved, then the media play
processing 200 returns to repeat the decision 204 and subsequent operations so

- . that additional media data can be retrieved and played.

[0023]  Concurrently with the operations of 206-212, when the decision 204
determines that the media data is not in the cache, then other processing can be
invoked to load the media data into the cache. In particular, according to one

embodiment, such processing is performed by a separate process (e.g., thread)

operating within the media player. According to such processing, a decision 214

determines whether the file system is active. When the decision 214 determines

- that the file system is not active, then the file system is activated 216. Here,

activation refers to placmg the file system in its normal operatlng mode, and an
: -7-
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(e.g., audio) for its user. However, only a portion of
the nmedia data is initially obtained and thus a

deci sion 212 next determ nes whether there is nore
data to be retrieved. Wen the decision 212
determines that there is nore data associated with
the nmedia item being played to be retrieved, then the

inactivaied ifle Byalem pefers $6 angdR06d-pewer rupeiraitlcrrepnme t Rellowing the

deci si on 204 and_subsequent operatjons so 3@%
ystem is

operation @ 16.0a8 Walk A% fellgwing: dhe edision 214 yvhety ﬂbt?

ateac 95 OEHEAAE DI PR 0 B Bl 218 ic e

cache. | BeR®! tHehldading: 2¢8 @ccukeby titib gropess adiile ro;helanpemtlons are

“invoked to | oad the nedia datalntoth?ﬁ p
being ppdotmed|inanoherdiacess logeliave andhlayat f@@dﬂma portion of

d
e modRFBHECBYARIEIIRLT,, VoA ITEREA Gl i Speh o 210
into théocﬁéﬁ@ Rheciksigystent €@ti bé omazlivatede 2@0nitoeredutoet tpawer
e file systemis active. Wien the_deci si.o \Pﬁ- I t
consumptior (TyRiGAlh, e Mlersstamas spbpeRpd faick PREH oL time,d leas
the fi
on the bife 4 G5 T4 5F 12O Wt g B, Soenelivining

amountQﬂQhéHiaWGamdmovaadalmble withim e caehed Fbulbmng/theeqperahon
refers to_a reduced- power o era

Fol | :
220, the rachedeadingdirosess ishgomelate 2 6!“1’?% 30{3@%‘@‘? gaene
loading i:»;ré’ ¥‘$? Ego@g'l%q?éﬁﬁfee'ﬁ‘e&? tind 16 eaft Mg pidtessr@ 200

media itemis | oadéd 218 into
performé fiise deaisien 266 the retelt inilabe tigatalBsdrsaguenb nadia data for the

particurdioedneinau s e el Rt 2 BioRbeiog ™ "
] 206FIG2f o dovh diagsan: aTE At e R ogpasing 300
accordir{ggtttrgegﬂ‘é CARIHImERE df! ﬁ‘? Sl)‘n?léﬁ@r?l CJP% 'rﬁ?(%'g' f\dlétll&dreiié?@va!

uce power —consunption %
processmgsatw”rs fonekampbd@érﬁmmed tpyealmeldlafde\nm sugh agike media

coron {0 S50 el ST BAL ol B SR v
processnﬂg"‘fi@(y as | serGmud BF 'boﬁﬁ%llé&%‘&? th&EQProevéss 102 of the media

ration 220, the cache | odding process is conplete

device 160 &hemisin rﬁ@rﬂher once the cache |oading process has
conpl eted, the next time the nedia pl ay processing 200

[0025] per'ﬂmf medihaala getiewal podcessing 360ubeging withha deeision B02
it e R T 508 L NGH e R 2, or
example [;%Hél}vs 'ﬂ) the TOBEE fi?%&eﬂfn@%@&a‘@ﬂh%éiﬁlﬁmg to a media

retrieval processing 3
item that is to be played by the medla device 100. Typically, the CODEC 112

| o.perates 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.

- [0028] 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.

-8-




according to one enbodi nent of the invention. The
nmedi a data retrieval processing 300 is, for exanple,
performed by a nmedi a device, such as the nedia device
100 illustrated in FIG 1. In one enbodi nent, the
medi a data retrieval processing 300 is perfornmed or
controlled by the processor 102. of the nedia device
100 shown in FIG 1. [0025] The nedia data retrieva

© P63 e e G818 bl e cacne
mérheryd ahés iaodatd Wlockf e rretriexedrhom theecddhieraemonyt hle@OEE data
blgaicbeing reBleyed 0B etars ©rBorriskt Aeaded SaftpRgt e Mddifdata
as'gf_(aia with tﬂé}ﬁé@}@}{@ﬁ_ 112 operates to buffer a short

pl ay

uration of nmedia data and thus periodically

[oc[zggueSt Pregd Jthg‘%lg?%égftﬁé’%%bﬁ IOLABANIPES Whal 2l yedia

medi'a devic nce, when the decjsion 302
daietiermotnaeailahlet invihes cachi anemmeny, itiemqrosrssigdis peemed to

h di t i : )
religie dE oS3t O Ble Bfeif> Srechne SetehfisPich eample, the
fild 6p6in §n4 dliusthratedeini RGO . Mdrel phsicnlanysa traad request is issued
30t e T oo et & ot BipRi| ot el (et edthe fie
sy%%g?:‘llbéi (SRFrage ARk for réAFWARCASCSTBITFof ©ample, if e laclystem

)6 illustrated in FIG, -8 1. Wen the d_ecisi o @04 t
10dds & anrieactivadlowprwerk tate. dbe seadsregyias| can 'ety he,le system
h r h t@b | ikl d fand@mddey for
1 0%2%1 %n rr%‘?rt&éyxta% r gll}p?'ﬁ @a’d@te aétgﬁbgﬂ c Els‘éelgs n%‘ﬁﬁr{'gﬁ? i eved
readiaripe atcdssawhien intilee adtive staleded portion of the nedia
data associated wth the nedia item [0027] On the
[eoeglher hhiegt, avdecisibhed10edéteimines vhealberca riachs leader is ralready

di data i ilable in th .
et A o BB e T AR R et Rave
in forafélm_df Rdld dstasis tRecadHeembirioy. SYWHesnthi Slechsion $H0adeteanines

t he ile syste_m104|IIustrated|nJEIG é Moy e . ctivated
thatdhei eashar lgderdis ol @iready E4ning, 1158 18R 2502 Igggief g, activate

3 gy Bé loader i
o} ASBHBITR A e b 10t 08 o ot

or .
alreadyl funriing: ther thesoperationainis lypassed: Heoliowing theansration 312,

as i S 10l BRSO 1 WREEE kaShd et REafed running, 2
dati Bloek id ygtrieved $14 filom teolilagysttits kstosagepdisk)i riderenthe size of

| 'cht-:!r ggt%yblgglg being retrieved 314 is kept small so that the retrieval time from. the

- file system is still relatively short (e.g., a few milliseconds) and so that retrieval

times for other concurrent accesses to the file system (such as by the cache
loader) are not significantly impeded and thus can be performed in a timely

fashion. As an example, the data block can have a reasonably small size, such as
a size in the range of 32 — 256 kilobytes and more likely one of 32, 64, 128 or 256

kilobytes. Following the operations 306 and 314, the media data retrieval

~ processing 300 returns to repeat the decision 302 and subsequent operations so

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

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

“one embodiment of the invention. The cache loader processing 400 is, for
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read/wite access when in the active state. [0028]
Next, a decision 310 determ nes whet her a cache | oader
is already running. Here, "running" of the cache

| oader neans that the cache | oader is active in

| oadi ng nedi a data into the cache nenory. \Wen the
deci si on 310 determines that the cache | oader is not

| r%%@%sfrfg' weermdd By thid1eadts lvadke diteris igttieatddint eperation
examplé‘ [5 Al ternatively, BY]\/vhen t he deci sion 310 det erm nes

312 llluattaéedtlhﬂ@aahe | oader is already running, then the .
operation 312 is bypassed. Follow ng the operation

[0030]' 312Theasauké |loadelf prdowaslng 40 bebgiriss wath mde\mm 40 that

determines Whalber Ssioraan GRE s L @lieim LT BBearage sk Gie.
hard dn@ ﬁertﬁ{g‘%p@ disk ?ufora%e toE ﬁ?%@vﬁ&@f%?gﬁlé ?.‘]égérh'r g?nﬁ@ly, the

file systéim el G dilustrated dn i FIG. r &l dt/lo:eelggnemilyt the Qeclsmnf 402 could
ot.ner

mlli secondfg) and sg that retrieval ti {\1 02
indicate aetier dhe file SYStrs s aative 1in| AN Gesenifielc e, dotsian,4
determrrge@scﬁl%t th©8 ﬁf‘éﬁegfs‘f( i ‘ﬁbt 6drg" 'ih%h%@‘s&drab@&ﬁ%fb fursed lBHS404

fashi on. an exanpl e

-Thls is ailétereefehedkﬂom s:pamlmcwp merﬁamgmﬁisy sﬁ:masssnm@s ta; stewage

disks are SRBSHESABYGTlows! wiien the gtorAos Sk i ot FEasy oy Eplififo
"Spmnm% rlg)”cmé rﬁbl‘aggsd iSRf é‘ﬁ?er%éﬂralté & abBEésing data FRN thﬁ/ﬁlorage

cessi ng O retur repeat the deC|S|on 302 and
disk. Hendasdhemﬁerahmm#ﬂbmds@ti cauge ﬁwswm istketn be daingd on
can ob ined in the same manner. [0029] FIG 4 is a
404Whef'|’lﬂl‘v e@é’&i”f’lﬂd @%che | oader processing 400 according

w5 GRS R o o e

f ' sdRCiténvaisastriaved 406
for examgﬁiéré;tl on- @%ﬁ% %%?ﬁgttga@iﬁﬁﬁgp% rh. 0030] Thg CE%EG

~ from thelfdactqstepmo‘t%@togagﬂ)dxsh}agm etieved data blagk isothep

408 to thﬁi{:ﬁ&% qﬂ%@%ﬁé%@? &xgwp? qég%acﬁ %.ehfqryébul& ?:{étaﬁh‘r({egﬁ?%he

tfgtéh ,ﬁq:qgage of data provided by a file system
106 llus y, the file system104 illustrated in FIG 1.

[0032] mfc\teﬁeaefa’nahid thé i BefRlifdLWhefercarbthd Bats Bto%\l;z for the

er the 'e systemis active. In any case
file (i.e., mediaiten} hene 4e2n wtiaved Wbenlibe desisien 6ﬂ99¢ﬁtﬁf@lﬂeﬁ§hat

all of the c?ata l%obks I'fo e{f'net P lé ﬁ’atvoeIr Rof yef gff b'esént Hetﬁg\?ec? "th&h%he cache

loader processing 400 returns to repeat the operation 406 and subsequent

‘operations so that additional data blocks pertaining to the file (i.e., media item) can

be retrieved 406 and stored 408 into the cache memory. Once the decision 410
determines that all of the data blocks for the file have been retrieved, then the
cache loader is de-activated 412. The cache loader is the process that is

‘performing the cache loader processing 400 and thus, when de-activated 412, the

. process that is performing the cache loader processing 400 can be closed.

Additionally, the storage disk is then tumed 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 1o keep the storage disk turned on.

-10-




This is also referred to as "spinning-up” the storage
di sk. Access tines to storage disks are considerably
sl ower when the storage disk is not already on
(spinning). "Spinning-up" the storage disk is a
prerequisite to accessing data fromthe storage disk.
Hence, the operations 402 and 404 cause the storage
disk to be turned on 404 when not al ready turned on.

[Ol{ %231] Wi 'ﬁ?@ irRnti6s f_sleﬁelgeﬁlf’eob#o?% leﬁmern‘i’étfoh“ﬂé‘?ﬁb tftipld HReads

ystem a bl ock of data

" of peetcation, myd!naa poavidéct by mtdtﬁtluead@prugrammln%ﬁaﬂrmw@ent

f th I t d
Fe o o Seabei A S0 B0 AR AL S
lodddir p%@éﬁéir? 4008art BE hﬁpmﬁﬁafad iSpséphrbie thlwdsadfﬁe prme@ssmg
illustrat in FIG 1. [0032] A decision

shgwndn FiGaS and Brhslovaran 5o prEaine St 'mréi&rﬁgéﬁ Bfre%eﬁat"’"
file (Le., media item) have been retrieved.
10034k si ohlGy 19 isja flowrdiagram abdataAqcesy PraresHRg z§0§| %&RE‘*‘“Q to

on%géﬁﬁagﬁuﬁ%*te of W lr'i\fé%tléﬁ‘? t Oghé PAENadRhE ! &B@é’ssnﬁd; 00t e for

er processing 400 returns to repeat
example tpevforded mnitiesopesatipnedt4 obther mediardats detrigy@l processing

aoficaliow oy Conrer B8 oarion/A06 sband, Aablf Igadef gigoesing 400
ilishateophBIGELAD Y -anfGRe! e daki &d&s%ﬁcesskﬂgeﬁ@ﬁ nperates to
that all of the data blocks for the fi

e b .
achiife E03ca) ARBSE (97K 106 AGFRES| ol NESYRET b UG det T ivle
dn@ﬁgntg@gﬁé;da{ BREREcutidn (R B %Egﬁlﬁgtthétsdnﬁa a@@ésfsomk Rg the file

oader processi and thus
systerm dheseadiffarent mreadsecormrwg@s acquaition of ﬁ@r#‘iﬁeﬁ? ingkt dence,

th%a%qléchlgﬁgg l%rroc%tsgﬁs g'b%bx@arge 8%%}(@(? fﬁé‘%sé?’%% te n?ther thread

préﬂ%ﬁﬂytrhﬂdestm ageessi Iskk i Neverthaleds,opér grogram tas implraentation

d bl
defigli e ohleusdsana 9o e PAFE0 b raeHRER Bp b el for @
sh&r -durdifor] SPHBE (dhehé BKRAMIfAillisBcyRls). Hariced aﬁynt:lelay incurred
I mpl enent ati on u3| ng nultiple threads  of exe

while waiting for dhe a@@swoc& lﬁmanagﬁﬁb@amrﬁ%@? ??FJ i8 Sequired
508" ife! :ﬁs]:?gﬁtgmryg &E}??Oiﬁ_xgﬂé’ Lgfe- Al rl]'gﬁgiggthegaé ﬁal‘tfﬁbrpcﬁmah a file at

proce | oader

whiphalzda §s tgbd 0gad: drere, Bfig témﬁm gqsrtygm iscqe BA¢ e pradedgrgnined

upg§Er B RVEER o Sutp SRR, @02 ot RS 6T S AR Bdeem

. Heté the fdr@&ét@trﬁﬁéamuﬂ‘fbed af Byl@sdeaﬁ;onhanagaai suphbthat the block of

accordi n

- data being regd 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 proceésing 600 has
- features similar to the cache loader processing 400 Hlustrated in FIG. 4. However,

the cache loader processing 600 is designed to provide efficient utilization of the

-1 -




one enbodi nent of the invention. The data access
processing 500 is, for exanple, perforned by the
operation 314 of the nedia data retrieval processing
300 shown in FIG 3 or the operation 406 of the cache
| oader processing 400 illustrated in FIG 4. In any

t he dat.a access ocessi ng 500 operates, to, : :
storagi kit Sssed ik hlockerahodiadesd Bche ieadad B the cache

I d f
memcty BhEEbdSHHERvaitie Bibacil &t nd EAbhE Flmorr 20° 0 e
ntend for

190361 1o U4 01 BB AESRSETI,BR0 REGIRS, Wi 72 Gpsion 602 that

acqui

deternfRES WhelHes e sitagd Biskqe! ¢! Fsroﬂeh\gésﬁs' “bA."t whéwma decision
at another thread present t he access
602 delenvingscthat the ptorage digkdsmot an;rpir@umeatmnage disk u&ﬁumed on

04. - PGl e T obBlonTRY SindiiibRe P S B5RRR sk i
alreadgh“éﬁr' Heritd bgemﬁ%m F?B?&ass%'&b! fiebAy ddyég :rar athaf Plegrck is

e waiti ng or the access lock is manageanl e.
then retneveddiﬂﬁsfrpm: the fileasystemecAs soRexample, dhe detrieveh60§ of the

cata bRk S3 be MRl Gt 138 e Sk ol 500
duscusééwabbbé WiftBtdsipeat toSFlG‘tS SOhcedhB'RESbRICK I8 thnd%ﬂtfﬂ'ém the

bytes of data can be read 506 fromthe file store

) file systemc rtbefrueltrée@ﬁsdém bigckids dhen IstorigdleGles éntai iedcarhemaemory.

Next, gefiIdiY a1t deBnTRIAREIRN D 4 le,hBt, Blos B mEHHE e
media ke:lrt)kwémbeen réhmveﬂhalvmcﬁesdéﬁgzbnlmmdétemanes ltadt &ll of
an extended period of time. After th

the dafgr rbu@kér farntbe ﬁ(ﬁ—'rrB@Ye diotpyeteBeen rghiayeds theaoe SHRsisip 612
detenrmiﬂéﬁex?v‘i‘ﬁ.e'tr‘.%é]ktHeS c‘é%h&frﬁ%%.@%@%ﬂé eggé{bcrﬁg?ﬁdihérh%ata

e systemis i nt
block. aMhen thee dacisiors 6I1ﬂccﬁeﬁeunrr@sett&ﬂdh§083chdwmei‘abw doesskave
Fl G

avaiat ' S o AP oS B B S 6 oo FobEb g B can

return t@?&@éé’ﬂ he dprafbe 60 arR QiR RNt %@emﬁmswmat% Jeddtone

cache | oader processing 600 has atures simlar
additiongh dab:—abmlq loadbe filg doms oietia 4emn) can ber widevach andcstozed in

the cactfe o, OHFpE BT AR Findl FEGI00n 212 ddtelfified Bt e

cache nﬂarﬁbry doespot have whaildble pate!fer Ghy @dditiordl datd Blocksothen
| paded in the cache nenory exceeds the avail able

the storadedik s Tumechell 64dndoy g Sfidbe pro RENEagiomeska device
is able ©f 86ASSVBYRMTyRRENThY #8 &<tSh! & fMANarily'Abt 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 rﬁemory, the
cache loader processing 600 awaits a more suitable time. In other woids, the
decision 616 causes a delay in the cache loader processing 600. The delay can
‘be a predetermined delay, or can be signaled based upon the amount of available
space in the cache memory or the amount of data remaining to be played before
additional data is needed. Hence, regardless of the particular criteria utilized,

when the decision 616 determines that it is time to re-fill the cache memory, then

the cache loader processing 600 returns to repeat the decision 602 and

subsequent operations so that one or more additional data blocks can be retrieved
-12-




Loy

.
‘g

-

det erm nes whether the storage disk (e.g., hard drive)
is "on." \Wen the decision 602 determ nes that the
storage disk is not "on," then the storage disk is
turned on 604. Alternatively, when the decision 602
determ nes that the storage disk is already "on,"
then the operation 604 is bypassed. In any case, a
data block is then retrieved 606 fromthe file

frcg?{ th ‘P‘le %@ﬁl} §1¥tﬁ§i€)|r&i td e Efhel RERbnp8GctPthat ke dded, avhen

erforned in accordance wth the data

: ne&adedsby qbinerdbmdﬁglsmallablﬂ indhe secheamemeryfor hlglbw@@ta%ss

FIG 5. Once the data block is retrieved fromthe
[0037] e Sy©netine ather hasid; whesdthe alegisinnog 10 detemminessthat aly of the

oSt PR AP s AL S o
is Gimed .off %8l Mdré ek dierage litokns temed efed18 %heausmthe file (i.e.,

macn om0 he et s i ey s B, SR8 s the
stS186L gk is%C lorfle) FoBUAP hitBEIRA to l%f@atﬁrﬂeaﬁ HERDIOY basse, if

e spac or another data block. Wen the

anﬁﬁmrd!nmadﬁam vead-ofithe fle &ymﬁm tth@ stmmdﬁ{s eEHid Repledt “on” and
avai l abl e s t I
%tﬁgr 3 cc&?.% ctpe?f%ﬁﬁé&’ uﬁ#’tcgﬁlﬁ% piéé&élf id1%hen
delﬁﬁtNa%éd eRo Qiéggawltmjlih& eqadlagteupdrast bemrrs]fuﬂ? alcqmteotaand stored
.eastonealt na| ta r the fi
n g ey ASHOWES 1he dBg o eicadpe 1Bdér fopessing
60 |e@a},5%ng§her hand, V\,hen t he deci sion 612

eter nes that the cache menory does not have
ila % g&lfsé ocR O feddirdd enmlke idvdrionl deskAbed Bbove can
[009%]: stgpg%eg I sk s?{% turned off 614. By turning off the
behised alioney ot intvagioneaembipalionde is able to conserve

energy when the file systemis tenporarily not I}ﬁg\ b
[0039] deciAkthwughl the nmadl@eitemmqfegrrwhéfsiﬁem several (qfpihe; gbove

errgaé:}dt NN v@%r&aqﬁa‘?c{ %ﬁﬂ) filbb%r @85?% % Rrelia |tems are

yet tine to he cache
notrmmw Io tbdio Merma(anlprﬂxeenedla gteeocamﬁemgtlwivm@am
itable tine. ot her vvorci,’ t.the decision 616
toﬁ' geRte-g- &é‘?‘%‘%ﬁh%"f‘?ﬂ?sc@& Moder proceSS| ng 600. The

| ay n rede del
00 e]gnal e Eb!i%’@ﬁ l?rPr? ﬁlfe %%(/B ﬁﬁ e 3’5‘58%” Blso be
impIBfeRBsd) G TRIFRYre or & %oﬁimwﬁbn bt ﬁaaton.varr@ naidhisofwace. beThe

pl ayed before additional data is needed. Hence,
mvneegtw oiass slsef be rembedied as spmpkter erle?daleiﬁ Fodec PN A, pRYpPUtEr

rez{c% d?urﬂ N PO @hgfﬁ'?‘rﬁ &aﬂlé‘?‘ﬁedl édy”f&at‘aostb?ag’é Hévice

nenory er processi qu
thab@an lsmrerdma Wbimeqaeaherehﬁerdmreadmy asoanau*@r system. Examples

of Zlgcg :{:e %?'%aﬁg%ﬁge%%tu?@efpg e OB d By HhEmBRA! ah88Alaccess
~ 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

._embodirnents or implementations may vyield 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.
. ..13_ .




-12 fromthe file systemand stored to the cache
menory such that the data, when needed by ot her
threads, is available in the cache nenory for

hi gh- speed access. [0037] On the other hand, when the
deci si on 610 deternines that all of the data bl ocks
for the file (i.e., nedia item have been retrieved,

Consthasntifieusdretene tabé lessi anxiolsast Risk fﬁi!s%até#b&caﬁ(i@the delay ‘

storage disk is turned off 618 because the fil

impossastibetore ipitiating aying: denmable ¢ ybe substantially reduced  Another

advarifyf Bl A PR ety Pz R 8D ek iy PRYIRIEE Bpe to be

retrievetP frof éithé?%dcdche'd"r wﬁ%dsy%ﬁemh@itﬁ Hlﬁoﬁgﬁ% esrid“Sther system

storage di sk could be | on" and
compagentss ofeselivated. Amothﬁy ar:hrgetageh@f cthehinvepdionr is that power

consuitan. B okt B nARRIe AR UG, S oo A0S e Factivating

a file Fol I owi ng the operation 620, the cache | oader
probessing 600 is conpl ete and ends. [0038] The

[0042] V31 | OFtfe ARG focl Eeaﬁ&fﬁévé?ﬁa@ége SRy ngé‘erﬁeﬁﬁfe'n%ﬂ are
above can use al one or 1 n'various c I nation

apparéiioBeim the hiitgn dhscriptitinaand, ethispfit isniptersded by thevappended
s where a

claims%oé%\?qraglg\éggp ?é%w&gc) anc% gdvaniapes; c? é%|ié‘fe%_’ lo,%& Igul"ther. since

numerbb@rﬁ&@nﬁcﬁhéh@' 'aﬁd '&ﬁﬁ?es Kl r§ !}Pb@curt etheedi skilldee the art, '

can alternativel tain deos (e.g., novies
the munntlamgbgu(dengt ,bepllrmted)to WGOeﬂa}ctTd:m'nstmw::ml and iaperation as

ustrafRieE BB sk pEAvE: o SRt SRhfmettins ahdfkdivdints may
. be resciéd @& ENiAg within tHewespd @Hhéalﬁvél’qt% be enmbodi ed as |

conput er readable code on a conputer readable nedi um
The conputer readable nmediumis any data storage
device that can store data which can thereafter be
read by a conputer system Exanples of the conputer
readabl e medi um i ncl ude read-only nenory,

‘random access nenory, CD ROVs, DVDs, nagnetlc t ape,
opti cal data storage devices, and carrier waves. The
conput er readabl e nedi um can al so be distributed over
net wor k- coupl ed conputer systens so that the conputer
readabl e code is stored and executed in a distributed
fashi on. [0041] The advant ages of the i nvention are
nunerous. Di fferent
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enbodi nents or inplenentations may yield one or nore
of the follow ng advantages. One advantage of the
invention is that nedia itens can be played by a

nmedi a device al nost i mediately after a play selection
is requested. -13 Consequently, users tend to be |ess
anxi ous and |l ess frustrated because the delay inposed
before initiating playing is able to be substantially
reduced. Another advantage L lM@e i nvention is that
nmedi a data (e.g., for audlo—g-a'y-lng) iIs able to be
retrieved fromeither a cache or a file systemw th

m ,other system conponents or software.
Anmaet?gg’\ga\?é?ﬁ#af%e of the invention is that power
consunption is reduced by transferring data to a cache

5 mefor y Aﬁﬁeﬂﬁacfdr\/;ﬂé it a fekid &erff’lyéﬁ Mmdd pidyel, e media
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many features and advantages of the present |nvent| on

ar aygiphariag e SrtP'iﬁQﬁtdr*Fé( 04 araache seenely: said melodgemprising
tineSyddhended by the appended clains to cover all

such eatures and advantages of the invention.

Fur t her(a) séceiving aormedicationnaich padigtiao nsedia dexhange played on

Wil r il cgur t hose,skilled in the art, ..th .
DB EER Ryt B nak e iRgaR o Bipnngi 5 & bluraiity SFmedia
c Gtephs sorédon iwstorreVidkosr tAe madid pRysatad and

descri bed. Hence, al] suitable nodifications and

equi val(BhPeyRgyihe pariculss mesia e en thaimedia Plavenisaid Riaving

sc‘(gpﬁ,cﬁjd";g@t jagention. -14 CLAIMS Wat is clainmed
is. 5 nmet hod for plalggamediaitemonamedia

pl ayer, the(lhﬁdreiﬂe\mgaﬁérlnﬂ imegia date agiordiof theparkcular
C@ﬁ@&ia%ﬁpﬁé{mtﬁ &g&t conprising the acts of: (a)
recei ving onh of a particular nedia stern to

be pl ayed on(bz)t Maynga dn dnifidlgycetion bhthegarticutar raediadtiing using

tem bei,n ne of a.plurality of nmedia 10 itens

sttﬁ?éﬂﬁ%ﬁg‘?‘ﬂﬁggf 'di sk of the media player; and

(b) pl ayi ngéﬁﬁ)eloaamgl eoheiTemediviitt BEBaeh ohBeofn&sld aetrieving
sai i ncluding at | east ;

pl a | ayi
" db1) abs ﬁs@lcbﬁ avingt (b2, ate@aat ademaiing s data, %0% on of the
P¥aticithrdhedia item into the cache memory from the storage disk; and

(b4) thereafter playing the remaining media data portion of the

particular media item from cache memory.

2. A fnethod as recited in claim 1, wherein the media piayer 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 media items, and wherein the media p_layer

-15-




10

15

20

25

30

media itemfromthe storage disk; 15 (b2) playing an

initial portion of the particular nedia item using

the initial media data portion; (b3) | oading,

concurrently with at | east one of said retrieving

(bl) and said playing (b2), at least a remaining nedia

data portion of the particular nmedia jteminto the '
¢lude at least

| CIRBRECREAB N0 laVeReaRd ohereinitar madia Bemeyn

. yi ng the remai ning nedi a. data portion of
atﬁc{l@fﬁ%é&a?fsgﬁ g’r media itemfrom cache nenmory. 2. A

method as recited in claim1, wherein the nedia player

is a portable J nedia player, 25 3, Arreth?dd as )
6.r eci Acetipd pairaeied fdaie) A, whereiadha seragedisk ofthe media
pI9EL ioreh °§ oy Sl HeFFL" SR NGElY S Frdid Hayer

erern
corprises at Videopiiyer, drelwherein thislniedia itemsdhcladagd ledst video.
method as recited in claim1, wherein the storage disk -
filgs of Mila@Sdi a pl ayer stores a plurality nedia itens,
and wherein the nedia player -15 conprises an audio
pl ayer, and.wherein the nedia itens include at_ | east
7. ?udil\ﬁ rhethesl zﬁé reuiteddn cﬁaoilm ?(% w}aemgu the gttﬂ'age dtitl.li of tHeamedia
: erein the storage, disk of the ia ayer -
playes, storespa,Rlvialily feedia itemss, aBdd o I iy plaver

Vv ; _
cofgiicdls, pAIRIdEE fbyr o R o FREUIRR, acilfe at least
imdgeAleebhidages.recited in claim1, wherein the storage

disk of the nedia 10 player stores a plurality nedia
itens, and wherein the nmedia player conprises an
8. | Mge Y RVA" ag ??ﬁe‘&h@rﬁéﬁntﬂewﬂﬁﬁiﬁ fbRiBg! SHd qé‘ﬁdlﬁg (b3),
least 1nmage files of 1mages. 8. A nethod as recite :
the stochgé wiisk isyhaces in § pbwenisayingsstate wniilineyt peeded. 15 -
the storage disk is placed in a power-saving state
until next needed. .
9. A method of retrieving media data to be played by a media player, the

media player having a storage disk and a' cache memory, said method

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

. cache memory;

(c) retrieving a portion of the media data for the media item from the

storage disk when said determining (b) determines that the media data for

the media item is not stored in the cache memory; ,
(d) retrieving a pbrtion 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:
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9. A nethod of retrieving nedia data to be played by a
nmedi a pl ayer, the nedia player having a storage disk
and a' cache nmenory, said nmethod conprising: 20 (a)
identifying a nedia itemto be played on the nedi a

pl ayer; (b) determ ning whether nedia data for the
nmedia itemis stored in the cache nenory; (c)
retrieving a portion of the nmedia data for the nedia

item f rﬁ)ﬂlhifiﬁtln§ti@écﬁﬁ§ Qli5Hant o(?@l{cgg@tﬁwr\ﬁ‘trp'é}gle%@ said

deternmi nes that the nedi a data medi a
i sTeideving ¢pethe medicdatafidhermastiaitern dtorthe caeie mgmory from

208 el B A, ¥ 9 B g B R B e

thﬁ)rﬂwmdﬂeaitemﬁsnnot ditredrirethieacache mdrsoryt ored in the
cache nenory; and (e) repeating said determ ning (b)
and said retrieving (c) or (d) for 30 each subsequent

pot1.i onAOMetiRl MRdiréciéat & fcfimt 16, VR8I gsr@e tn#%goeﬁ further -

method .as recited in claim9, wherein sai
f.UFARRHSEeS onpr i ses: - 16 (f) |n|t|at|ng | oadi ng,

otri oVohaoyeERF e Bikagk gk Byhing ARG D i i o

the cache menory from the storage disk vvhen sal d

rm ) .determ.nes fhat _ fhe nedia d
2 rods PG A8 IR B ey 1D @HEiee sHENBIRIOE further
1]com(>priwshod as recited in cI aim 10, wherei n sa| d
met hod further _conprises; (Qg) deactivating

st or agdgiP@Engothey %sesansh m FaBPWE-paYing moqez follawmg said
gbaidgdy. recited in claim10, wherein said nethod
further conprises: (g) placing the storage disk in a
povver saving node followi ng said loading (f). 15 13.

A 43t hod l('r%)?h&][e %é Y&gteh in ‘f':la‘ﬂh g, %vhe‘?é]ﬁ rﬁ?l\cﬂvuflé) Lﬂ%gﬁnﬁ %dthe

| oadi ng
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.

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

~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.

18. A method as recited in claim 9, wherein the r_nedia player is a pocket- |
~ sized device. B |
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storage disk is placed in a power-saving state until

next needed. 14. A nmethod as recited in claim9,

wherein the portion of the nmedia data is a bl ock of

data having a predeterm ned size. 20 15. A nethod as

recited in claim 14, wherein the predeterm ned size

for the block of data is reasonably small -conpared to
18.he Arnethedyasegiiad ineclain 93 wharain the miedianpliiyer is amMP3

G in claim14, wherein the
p'%f%régpgﬁ}'n%yg‘e@ep%r&eﬁﬂseal§|°5'8k of data is 32-256
Kil obytes. 17. A nmethod as recited in claim9, wherein

the nedia player is a portable nedia player. 30 18. A
20met Hoinetbod @ resiied in elaim B, syhesi therstoragendiskeof theyeedia

o SRR Sh A, RS ko 45 BB DS b

armo9,

- nethod as reci inclaim9, wherein the storage
augdio filas ofsangs. 5 pl ayer stores a plurality nedia itenms,
and wherein the nedia player conprises an audio
pl ayer, and wherein the nmedia itens include at- | east
21.audpomktiob ag reitiin claity 9AWHRFEIAGhaSidragk! Gidk bPtie Aidbia
9, wherein the storage disk of the media~ 10 player .
playenrsderes @ uplirality median itenasis angdnavhéreineithet .m&mdp@yer

coftipriges, arulidib qjlﬁ}e_ﬁ, 'ahe WREFEIN | the ki jteMaTinchitie gt Iiast |
te | S

corfa¥eX o VRE Pl L AN RIR IR Flpsif REmbdBE iR et video

file®df villeel hod as recited in claim9, wherein the
storage disk of the nedia 15 player stores a
plurality nmedia itenms, and wherein the media player

‘o CONPL j i r ' Aot -
22,7 R TAEREAY CEREA i o, G Lbra0 SFECL el 1R
playefr stdresea pdunatityi anedita itemsheapt awberdiy dheediedia player
conﬁ)lr@c/a%ran tirrrlleage viewer, and wherein the media items include at least

image files of images.

23. A method of retrieving media data to be played by a media player, the
media player having a storage disk and a cache 'mempry, 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; _
(c) retrieving a portion of the media data for the media item from the

storage disk when said determining (b) determines that the media data for

the media item is not stored in the cache memory; and
(d) initiating processing to load at least the remaining portions of the

media data from the storage disk to the cache memory.

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

- performed substantially concurrently with said retrieving (c).
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20 nedi a player having a storage di sk and a cache
menory, said nethod conprising: (a) identifying a
nedia itemto be played on the nedia player; (b)
determ ning whether nedia data for the nedia itemis
stored in the cache nmenory, 25 (c) retrieving a
portion of the nedia data for the nedia itemfromthe
storage di sk when said determ ning (b) determ nes that

T aba 66 T U] o B80T e

| ox@Mprisegast the remai ni ng portions of the medl a

data fr r ed| k to the cache nenory.
A net hogéyg e'Peéif é‘% ?‘ﬂ"%ﬁ!% RMeRIng Rartions oiéheumedla data from

15

20

.26

| nithe eddhegnémbory.s performed substantially
concurrently with said retrieving (c). -18 25. A
nmet hod as recited in claim23, wherein said nethod

fupgher o aRAR e rievin

rezgl nlﬁg porﬂzén‘s: oé'@dhwr‘r%% tzgat'ﬁﬁé P8n® aloﬂén%ﬁeﬁ% further
meRMNPLises 26. A method as recited in claim23, wherein
said ne Lher 0 .Se eterm g, when

i ] A SRING ST BB mblno et Ironosdit parond the
poinitiabportiengadd (f) retrieving at |east one of the

rerml ni ortions of the nedia data fromthe cache
0 renory @h@ﬁ‘eymajahlﬁﬁék pie Phie(remaiiog partiess of ibe media data

aogbhi Peabaddinferfahaw én”sea“i’dj%t%ﬁ‘ﬁmnﬁ %? J(;éqgmﬁﬁes that the

reC| ted in claim?23, ere| n sal processing

( Bdditonabmedia datatis needetl.t he rermi ni ng portions from
the storage disk to the cache nenory in a
portion-by-portion manner. 28. A nethod as recited in
clZi. m Z8methad as nedieddn ki @3, Wiherdifrsaid initiated processing (d)

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:
(e) deactivating the storage disk after all the remaining portions of the
media data have been loaded into the cache memory.

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

30, A method_as reciied in claim 23,

30

wherein the siorage disk of the media player stores a plurality media
items, and wherein the media player comprises at least one of an audio
p!ayer a video player and an image viewer, and

wherein the media items include at least one of audio fi Ies of songs
video files of wdeos and image files of images. '
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conprises: 20 (e) deactivating the storage disk after
all the remaining portions of the nedia data have
been | oaded into the cache nenory. 29. A nethod as
recited in claim23, wherein the nedia player is a
pocket - sized device. 25 30. A nethod as recited in

gl aim23, wherein the storage disk of the nedia player
for e cORFURE elegtronics productreompriddhgvher ei n the nedi a
pl aye I east one of an audio player, a
éfﬁq g@e Ogﬁgﬂ%hsh?ﬁﬁé‘ RIveafir of mediaditerasier ei n t he

vi deo

- medi aalussrENpRChSVIG g'#atl/eler%ﬁieé)%ds%ﬁ r?ggs%'ﬁ) p{)iglggr%p?felectronics

sgags video files 'deos” an _
I 6_%?0_ aléea;isel@ctermmewaehma Menht frof W?Hra!i of media
: rising: a storage disk that stOresapIualt?/’ of

nedi'a itens; a user input device that enables a user
| east

of sa gache e H1Q N . to at L
sel ect a parti cgpgkﬁ%é%i@;&ﬁg%ﬁé %gx?céﬁ#&fkﬂef the fyedia items;
apddia 5 items; a cache nenory capable of storing at

| eas . edia itens; and a processor .

oper tg\'t ?\B@?e%ggéﬁﬁ’gggta’&%f Fobpeeted: th sqid steragesdisk, waid user
inpop devidevant saw ' i.d_processor

ggﬂse,; sai d go-ng(ﬁr;g?qn%o ef et ggﬁsggé%r&ﬁ'@?sts&' cepsumer

elegisopisst i Rrafuet nledi playt dhe s pastianad ahiadia M afs.atbxtantiauy
em

medi a |

i R docling 1 Selcilioh of W avdower medidlemity e user

ser

withuert pagard-td whethef hiedis Y4 &5 tﬂ@%bérgﬁglaghﬂeooﬁgﬁtﬁ?g} resides in

nory or on said storage di sKk.
Saﬁ%ﬁ%m%oqusmard§tar399tm.i n clai m31, wherein
when the nedia data for the particular nmedia itemis
not initially stored in said cache nenory, said

32pr obessusumenelectronich yoroghied 8y fscifed *Lﬁﬂﬁf’ﬁt’ Werin when

the ..medi,a data fromsaid storage dis ,
the; iz ﬁ'tﬁllpl ts%er’ifP?'é'ﬁt’ Iyediaj emt isngot initially stored in said

cache memory, said processor concurrently retrieves a first portion of the-
media data from said storage disk while substantially concurrently initiating
background loading of the media data for the particular media item from said

storage disk to said cache memory.

33. A consumer electronics product as recited in claim 32,'wherein at
least a portion of the loading of the media data from said storage disk to said
cache memory is performed concurrently with the playing of the first portion

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

the particular media item from said cache memory.

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

consumer electronics product further comprises:
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background | oadi ng of the nedia data for the
particular nmedia itemfromsaid 20 storage disk to
said cache nmenory. 33. A consuner el ectronics product
as recited in claim32, wherein at r least a portion
of the | oading of the nedia data fromsaid storage
disk to said cache nenory is performed concurrently
with the playing of the first portion 25 of the nedia

dat a. 34 .displayoscsesreoperlativdly @onvscidd ROHI pAscesSer b8 didplay
cl ai.m 32, Y\heref;ﬁr%o?@}%e the nmedia data for the
partiegldigriavsa st medig\temsabl e i n sai d cache

menory, said processor retrieves subsequent portions

of .the nedia data for 30 the particular nedia item
fr 8th saf\FoBRUMEr RisetioRics 3Bodust asrreaitart inetlairt Bdnwherein said

501 S eI Sy R bl kN ot i Rver.

10

15
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screen operatively connected to said processor, said

di gpl d I list of th dia it :
3637 A CASTRETCR PIECHPRG ol dsctectied it clara . bsrainthe

31medhaiayer iSah PPk 9SS 48 wh LA i s
port abl ejw battery- o%e?at ed neglkﬁﬁg ‘%&E?é |@#H%ts%n'g§.
consuner el ectronics product as recited in claim36,

109851 N EpfunB LR AU et B Bl ) 35y sa

el serage rdisi'soﬁﬂ'lg _cmtﬁdia ﬁyl’?: ts'tctr?_d ai pilxrglitgi m(?g ,riteemyea mdidiwherein
. 0 [ . .

o 1P 0 i EofthuRes i i aleyB, S8R dn s fems

cdnglude asleast @dﬁﬂﬂe@bﬂg@ﬁ?s_ and wherein the nedia itens

include at |east audio files of songs. 15 39. A
consuner el ectronics product as recited in claim38,

Wy ei i seHslimeFRslbardtidy Bfodust & el sh GiaRrB8. ﬂhé?é‘i“ﬁ said
40. A consuner electronics product as recited in claim
31Medip playenis:mbandheld eggiaple¥erof the nedia pl ayer

stores a plurality nedia itens, and wherein 20 the
nmedi a pl ayer conprises a video player, and wherein the
meldi a A esrsumercélecteordts peoalsict us decitdd ineslaphi 34, detegein the

storage disk of the media player stores a plurality media items, and wherein
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.

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.

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

- media player is a handheld media player.
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41. A consuner el ectronics product as recited in claim
40, wherein said nedia player is a handheld nedia
pl ayer. 25 42. A consuner el ectronics product as
recited in claim4l, wherein the storage disk of the
medi a pl ayer stores a plurality nedia itens, and
wherein the nedia player conprises an inmage vi ewer,
and wherein the nedia itens include at |east inage
files of imges. 30 43. A consumer electronics product
42, wherein said nedia player is

cited in cI
£ haﬁ’bﬁ@!’lﬂ’”ﬁf‘éo’eé F&)ﬂ@ﬁdlwmlnchlding\atdmsﬂmmpmd@b@am code
foradtitVing Alddi ﬂSta e;?%%cf ngg{bgcga ng%gpaa;f;lg;rer having

retrieving neda ata

atcﬂrek-beaee\ dataystorerand agsemiceh e.and
(2 Z%b&g Ct or - based data st or@élkdsal égan%% éird?é’ séid ‘cdmputer
IR COMPESE i ses: conputer program code for

| denddrhpsirted prodra |l ayed..on the ned |
pl ayer; computer mp?%%ér Z% 'f‘:’g'a@’?’ﬁ"@ h‘?q'?é‘ﬁrﬂéoﬁ playgd on the
Eéﬂatn%mrbf the nedia data for the nedia itemfromthe

and conputer program code for

di s - a storge;
© it gﬁﬁ% g’%&& £ods Top retgguingta fiesk portiore of thermiedia giata for
mmmm%mﬁa tefh té%ase’ggﬁjadl sk- based data _

storetothe sem conduct or ta store. 45. A
e RS nedkélforaaltlamg tprdcegmﬁg odNiddd at least the

n% p mcode for Tnitiating I's

renkiFing) Bofient of B Midlie i3 fiorcihe: gisiibaseds st Store to the

semloopnimﬂor-bas@amacmg,@ for retrieving. 46. A conputer
readabl e nediumas recited in claimd44, wherein said

conput er readabl e nedi um further conprises: conputer

45. Pr @0cMSiR e;ﬁ@j retrlewn the renainin
Bo?tgl ons of@? Baf"m%d i d'%\'ﬁa r'lg claim 44, whergm said

COMPYIRT PG modbareemmatmgasqje@roﬁnemsubﬁt&ﬁ {&ncurrently with
Saidr&?l‘?ﬁﬂblepl%gé#ln&o%%f{)?%tag\%nén cl ai m 44, \/\L&Wel n sai 3

- 46. A computer readable medium as recited in claim 44, 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.

47. A computer readable medium as recnted in- claim 44, wherein said
oomputer readable medium further comprises:;

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

computer program code for retrieving at least one of the remaining
portions of the media data from the semiconductor-based data store when said.

computer program code for determining determines that the addmonal media
_ datans needed. '
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conmput er readabl e nmedium further conprises: conputer

program code for determ ning when additional nedia

data is needed beyond' the first portion; and

conmput er program code for retrieving at | east one of

the remaining portions of the nedia data fromthe

sem conduct or - based data store when said conputer

program code for determ ning determ nes that the

additional .nedia data is needed. -22 48. A conputer
4§.eaddbtemputirumatable anedidm mscredited4in  olbien od4, shietein  said

cOonput er _progra ode.for initiated processing .
cogfiet Brogiay sade Iefeitiaed RoRFSSIE: ResALes foolpddbe remaining
porbicits RBRPtheISRbASEY Bate®stbf¥PtoTRE SeAICId RitoPaasE dabdtore in

store in a portion-by-portion manner. . A conputer
a partidadbiyeportich manrerr ecited in clai m 44, wherein said

conput er - r eadabl e nedi um further conprises: computer
program code for deactivating the disk-based data

495t Ope cahbiiite rbad4tIe i 89 Reltéd oS é;PJimt & ”ﬁﬂién_%in said

data have been | oaded into t sem.conduct or - Base
corputerseadablesoedinmciunther eomprsekabl e nedi um as recit ed

‘in claj rein the medig. player s a, .

pocubllel o8 Gl lof deitlnlingbe fikhinta datauptore ater a
the' eeimafting N pohtiin® 4f, thdhemediz td@tadibtivebasash dBhaded! #it8 the

of the nedia player stores a plurality nediaitens,
Se"bl%ﬂ%fé?’épﬁsﬁ‘ﬁ‘éaééww-pl ayer conprises at |east one of

an audio player, a video player and an image viewer,

and wherein the nedia itens include at | east one of

50. audl cofnputer readablegmeditindes reicitbe In Alaini 449 winieini #eonedi
-23 21 April 2006 52. A method of .

: files of, images.,
P'aYPEFrﬁ'BVFhﬁf'ﬂg%ffgeﬂﬁ?a to be played by a nmedia player,
the nedia player having a storage di sk and a cache

menory, said nethod conprising:
51. A computer readable medium as recited in claim 44,

" wherein the disk-based data store 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 least one of audio files of songs, irideo

files of videos and iﬁlage fites of images.

-23-




e’

(a) identifying a nedia itemto be played on the nedia

pl ayer, nmedia data for the nedia itemincludes a
plurality of data portions, the data portions

including an initial portion and renai ning portions,

the remaining portions being different than and not
including the initial portion; (b) determ ning whether
the nedia data for the nedia itemis stored in the aprl 2006
cache nenory; (c) retrieving and playing the initia

[[a]] portion of the media data for the nmedia item

wh hd det
5 © et o o hRRE Bl o BEBRVBRMY ATEefE R e rior,
medlaqilayﬁe‘rmerﬂlglaﬂstbf@eaﬂﬂh@d@@@bb{e itdbr dsaidl Mdthed | ng
rocessing to load at |east the remaining portions of
‘tporﬁ‘%p "$¥di a data fromthe storage disk to the cache
meno r(& ideAtf %/iﬁgrﬁainléﬁ%l l;&?ﬂ 'E(??é Fﬂgﬂ rbnctbé'rﬁ%cﬁg g‘al‘y@le hn§ddia data

sai d |n|t|a st ant
feotheunediatiteyn mctudes & rdunabtyrqf elatanortinds, nha;data;oc(rugms Bieluding

4 AL Bergdh s b dp iR el Rt bl fren

thamand got inzeludmganheumiﬂalmmﬂﬁomns of the nedia data from
t he od as reC|ted [

wher shd%tgfralrr{p}p@{%wﬁgruw (51 Heedia gafr fog the me(j@) |terr? lisastore%zln the
dRh8MmdrMbRe When additional nedia data i s needed

beyond the portion of the nedia data for the nedia

i t em(€)rerieving ancoplayeg dve loitiah f{e]] prytianeafithe masdip data for the

R el 3 R AR LSl B o dBiines
tUatttbe mewds datadfor tHeemadidi [teirm'rsaiot stm'eldi i thet eache nmeadeygdand

------------ 1 2006 .56. A e
ot (diinitiating ar%eeﬁ'ngmgaaﬁ% tthe ?ﬁnefalawe&omqs@éﬁh
rh&dia d@taefr@ehetﬁetsfbrla@@dusklf@tﬁeeéﬂah@ mémpgy.ti ons fromt he
storage disk to the cache nenory in a

' portlon by-portion manner. 57. A nethod as recited in

535’6 R mét o‘@fb%rr%'cﬁe i galﬂ?gf%érg I frﬁﬁ%[fﬁgi(gg%er&ﬁ%ed

actlvatln the's orae er a ni-ng
spibstantially cﬂfncurrently with sa:d retrieving and playing (c).

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

(e) thereatfter retrieving and playing the remaining portions of the media

~data from the cache memory.

- 855. 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
' () 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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nmedi a data have been | oaded into the cache nenory. 58.

A nethod as recited in claimb52, wherein the nedia

pl ayer is a pocket- sized device. 59. A nethod as

recited in claimb52, wherein the storage disk of the

medi a pl ayer stores a plurality nedia itens, and

wherein the nmedia player conprises at |east one of an
audio player, a video player and an inage viewery; it 2006
wherein the nedia itens include at | east one of audio

$6.1 esA bretBerhas recited doclaim Baswberein siid dnitiatad ipnapssingl(ds

ForpER38 Tont e o Borkhe o &SRS A0 B fkren,
raed‘ios}(rrbasedlodaiyqom'tlm mannegr.a semni conduct or - based data

store, said conputer readable medi um conpri ses:
identifying a nedia itemto be played on the nedia

$t.ay ex meiRst as fhritad irPElainh B, \Hﬁé‘r'e?n 54i8 MdthSd HildRr Bomprises:

plurality of data portions, the data portions

| ncI ue ﬁga%tlvahng the %@ﬁgﬁ&lﬁ@ftﬁrﬁ@ﬁﬁe remainingrnartens ofithe
BA89aROLLARRARE G o EASHERpricpn and ot

|nc tral portion; ing the first
portion of the nedia data for the media itemfromthe

| sk-based dat a the firs rtion of
She R R e il 8w Reri theunsdioBipver Sna bpshist
sirékddased data store without first storing to the

sem conduct or - based data store, the
sem conduct or - based data store having a faster access

3.7 A& fidipSSrecif il Based data store; 25 ( 21

Apri | initiating processing to |oad at |east the
r emaiwhiergindbe sstavage dlfsk ohthemedilia payex storesnatierality media

di sk-based dat.a st or othe em cqnduct or - based

s retere s Fiid iy 544 e &
&ndg "e'|51| §im %Hé‘ mwiﬁaﬁ F35t GRS P”ﬂ&'é"o bidyer, a

vidsh plagigﬂ@ng;ﬁrm@/gaﬁe\fvépmntjhe semn conduct or - based

data store. nmet hod as recited in claim®60

A
wher éfyl'ﬁarglgltae ,rqﬁdgq demp includenatieastang 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 {o 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; ' '

re'trieving 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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substantially concurrently with said retrieving. 62. A
nmet hod as recited in claim®60, wherein said playing of
the renmaining portions conprises: determ ning when
additional nmedia data is needed beyond the first
portion; retrieving at |east one of the renmaining
portions of the nedia data fromthe
sem conduct or - based data store when said determ m r112006
determ nes that the additional nedia data is neede
and phisplinggprasessing felgat ablrasbihe nemaining paitiogs pbthe wadia

t
Gaifein TSR MR e SHibbRductorhased deta store; and
reci tpdying the mmanﬁiﬂg pottioneiof treamedianddta aétrieged from the

%,ﬁ@}gﬁlécq& %%De@é%g t&‘%)al g?grtehteortegl ni ng portions

semi conduct or-based data store in a portion-by-portion

nmanner. 64. A nethod as recited in claim®62, wherein

8hi d Aeraliars asifacied ineaipn FQeuhereinesaid |Im%atmgs pedormed
Sliks f%ﬁ‘ the remaining portions

of trﬁ%ﬁﬁgoi a dat g%tgv%i%grﬁa}ll Ghded into the

sem conduct or - based data store. 65. A nethod as

t I 6 h di [ Is a.,.
8 ok k ool sRipEIn 988 B WerRisteatt BBl S FerBrising
gotiondesraprisdshe nmedi a pl ayer is a handheld nusic
pl aye 26 21 April 2006 67. A nmethod as recited in

cl ai ReSFMINAGdien additicarkmediadaia impeedaddreyopt the frst

@ player stores a plurality of nedia items, and
wherein the nedia pl ayer conprises at |east one of an
audi dgetrigviageat Jeast onel obthel repaining godions wé the miediasdata foth the

 $FEE e IR e P P U AR ri ren EF

aﬂdmmmg&mdlaﬁc&ztakmdwdaﬁor retrieving and playi ng
medi a_ dat a, by | ayer, .the nedia,_player having

o RSO 2 Ted ohe cb tHR e iaia B peTis f e fediaialar o

- 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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store, said conputer readabl e medi um conpri ses:
identifying a nedia itemto be played on the nedia

pl ayer, media data for the nmedia itemincludes a
plurality of data portions, the data portions

including a first portion and remaining portions, the
remai ni ng portions being different than and not

including the initial portion; initiating processiNgyil 2006
to load at |east the remai ning portions of the nedia

data fromthe disk-based data store to the

ore; retrieving the first
port I%%ﬁ&c{)ﬁs P%@gﬁgggéﬁ'&%%br the nedia itemfromthe
d| sk -valaerein tHadisksazied d=th sioragf theenédia playee éfcdré&la @fuhrahty of
rom

PG TR SN heain P M Bly T G 66 G |97t pbs ohah Audio
ﬁay@rcawé@tﬁa é?%aedarﬁﬁ#age Idvore na_he

sem conduct or- based data store aV| ng a faster access
t i me Whetaindbe snedian e dnclidesaldeasttomesf audio filesiopsengsnuideo

i e nedia data retri eved
q'?%ﬁﬁﬁgég%@?ﬁng%afd%]gf %a S d data store. 69. A nethod
as recited in claim68, vvherel n sa| d playi ng of t he

' term n| ng wh

éﬁgﬁ Itlp %0%6}9&8&?%2@% g}ge!ae RG] yﬁé'ngqllpglayer the
rﬁ@ﬁ’b@é},;er%ﬁwﬁé 2 REk-baddfBatalBdrei A @Qerﬂkoh&@&&r-@é‘&cp(ﬁata

he remai nlm\% portions of the nedia data fromthe
%@fm oA reprseryagdable medigmeomprises: sai d det er ni ni ng

det er t e

and p ﬂ?ﬁgé ? %e&?ﬁferggtgfﬂ r@# %@Sﬁ\gpﬁ?%& '3‘%?’% %aggfor

tbé mduia itetiinclddesaa pluaalrty ef/datafpromﬁinrtsh the data portions including a
Sem e nduct or - hased ta e. . A nethod as,
PERFER A Bran RN or o D1 <Biaing RPHCRSILRIS Siferent than

s $5dliding EhAEsortien] oad t he rerral ni ng portions

from.the disk-based data store to th

sem dyHating pcessingftodaad atlegpithe rﬁeraaqu PatioRy opthermedia
dﬁ@ fn théhi Ifbé'%'dm%ﬁ’a eforé ?tiéﬁg?s%nﬁ@oﬁdlﬂdn&%ed%?é StoPe;

sal rret ho urther conp
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 sald playing of the remaining

portions comprises:

determining when additional media data is needed beyond the first

portion;
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deactivating the disk-based data store after all the
remai ni ng portions of the nedia data have been | oaded
into the sem conductor-based data store. 72. A nethod

as recited in claim71l, wherein the nedia player is a
pocket - sized device. 73. A nethod as recited in claim
71, wherein the nedia player is a handheld nusic

player. 74. A nethod as recited in claim71, whergigpril 2006
the di sk-based data store of the nedia player stores a

pI ur defrieyingrat Ieastioneiof Eesremairingiertiona of the mediadata from the

SRR o8 eyl ot e
ad;ﬂilmafnmdsadatallsldee@&d Iaadst one of audi o fi I es of

s of _yideos ,and i npn

Is:)nr;g e@a%é@ﬁwe at Ieasﬁ one onhe remaining pOI‘tIO%S of the med1a 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 handheld
music player. 7

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 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. | '
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