DESCRI PTI ON  MJSI C DATA TRANSFER/ RECORDI NG METHOD AND
MJSI C PLAYER Technical Field The present invention
relates to a nusic data transfer/ recording nethod
for use in a nusic recording/playback systemthat
downl oads song data froma PC (personal conputer) or
ot her server for storing song data on a hard disk or
other. storage device to a nusic player for playing
song data stored in a flash nenory or other storage

section. The present invapdcTmlsy relates to a
musi ¢ pl ayer for such a system Background Art A
smal | -si ze, portable nusic player that has a flash
menory or other relatively small-sized nenory and
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commercially available. The user of the nusic player

connects the nusic player to a PC and downl oads song
data fromthe PC to the nusic player. A nusic data
domelcaadcaysFesldi scl osed by Patent Docunent 1
(Japanese Patent Lai d-open No. 2002-108747) downl oads

song dat a, The p&ﬂsﬁmtphﬂybﬂQKoﬁoﬁélﬁteé'&ﬁ%@&ﬁﬁ&boaahﬁ

added, froma server to a termnal. The term nal
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recording/playback system that downloads song data from a
PC (personal computer) or other server for storing song

- data on a hard disk or other storage device to a music
player for playing song data stored in a flash memory or

other storage section. The present invention also

relates to a music player for such a systemn.

Background Art

A small-size, portable music player that.has a
flash memory or other relatively small-sized memory and
plays song data stored in the memory is now commercially
available. The user of the music player connects the
music player to a PC and downloads song data from the PC
to the music player.

A music data download system aisclosed by Patent
-Document 1 (Japanese Patent Laid-open No. 2002-108747)

downloads song data, to which playback control



accordance with the playback control information.

Further, the invention disclosed by Patent Docunent 2

(Japanese Patent Lai d-open No. Hei 10-208445)

furni shes an adm ni stration section, for instance, of

a radio station wth a shelf for storing nedia on

which nusic data is recorded, playback neans for

pl ayi ng back the nusic data fromthe nedia, and

retention means for retaining the nusic data in such
ner as ta tr the nusic data at a hi
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the music data from the media, and retention means for
retaining the music data in such a manner as to transfer
the music data at a high speed to a studio or other
terminal section via a network. The shelf is used to
store media on which infrequently used music data is
recorded. The retention means is used to retain
'frequently used music data. In accordance with the
frequency of music data use, this invention uses the
shelf, playback means, or retention means to store or
retain the media or music data.

However, the aforementioned small-size, portable
music player having a flash memory or other relatively
small~sized memory cannot retain hundreds or thousands éf
songs. Therefore, the user of the small—éize, portable

music player has to marshal song data as needed within

the music player before downloading new song data or the




nmusi ¢ player. However, the user finds it troubl esone
to select the songs to be deleted fromthe nusic
pl ayer or may be at a |oss what songs to delete. The
user also finds it troublesone to select the songs to
be transferred from the PCto the nusic player. The
greater the nunber of songs stored on the PC, the
nore often the user is at a |oss what songs to
transfer. The present invention has been nmade to
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Lo perfor ma.apectal RLOCSAUIS, OXQLElse Ludanent. or.

becone consci ous i ndrvidua songs. SC OSU?G

!'n.vﬁ@tw{bs‘\tcﬁg@ﬁo@i aglggeo@. diecgétth%S&%%&gg{ﬂw& I ESEN pe

I nvent i on, erel1s p I a nmusi c a

trapnsfer r_di thod, f.or, transferrin ong-.dat a .
fr%?négdsgess\%\glra, \%ﬁ}‘lgﬁ 1?9 délerte. r'?'L‘%(\?-{a{lsergafso gflnc}gse it

etal ns song a’rna stora

deyi 68,1 d dme? tBUSE S PL a%E! ’so\é\@sc I%oplygyl?%%)rﬁs;#eﬁirgqu A2

retained in a storage Sectiorn, and Wi
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songs stored on the PC, the more often the user is at a
loss what‘songs to transfer.
The present invention has been made to provide a
natural method for replacing songs stored in the music
.player by the other songs stored in the server in
accordance with the user’s estimated preferences and
wishes and without requiring the user to perform a

special procedure, exercise judgment, or become conscious

of individual songs.

Disclosure of Invention

According to a first aspect of the present
invention, there is provided a music data
transfer/recording method for transferring song data from
‘a server, which retains song data in a storage device, to
a music player, which plays back song data retained ih a

storage section, and writing the transferred song data in
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a first step for causing the server to select the
song data to be transferred to the nusic player from
anong the song data that are retained in the storage
device and not retained in the storage section; a
second step for causing the nusic player to |judge
whether the free space in the storage section is
exceeded by the amount of song data to be transferred,
and a third step for causing the nusic player, when

the free space in the storage section is exceeded by
thgheéﬁﬁ) eo?e%%ﬁﬁhdgﬁg T%gﬁﬁffFﬂﬁg*%PF%d, to sel ect
the song dat.a to be dgleted fromthe storage section,
del ete thé Sdi%ctd§PsoRy SRR driq ReEdr hgeselect the
section anqim%jtzF_th song data transferred fromthe
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exceeded by the amount of song data to be transferred;
and
a third step for causing the music player, when
the free space in the storage section is exceeded by the
-amount of song data to be transferred, to select the song
data to be deleted from the storage section, delete the
selected song data from the storage section, and write
the song data transferred from the server into the
storage section,
wherein the first step causes the server to
preferentially select song data that has not been
transferred to the music player and has been most
recently registered in the server, as the song data to be
- transferred to the music player; and
wherein the third step causes the music player to

reference a substantial playback count of each song data

retained in the storage section, the substantial playback




count denoting the nunber of tinmes a song was

conti nuously played for a duration not shorter than a
predeterm ned one, or a skip count of each song data
retained in the storage section, the skip count
denoting the nunber of tinmes a song was played for a
duration shorter than a predeterm ned one, and
preferentially select the song data having a | ow
substanti al playback count or the song data having a
hi gh skip count as the song data to be deleted from

t heoshbrdgeotsient ithe nAmberdoAgtinesa s eeomad waspect  of
the present invention, there is provided a nusic data
t r ansfenviowsly dilryenetfloodaf durdtrians etr ishgrsemngtHah aa
from a server, which retains song data in a storage
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t raptdmeddsdhg dibaagn sedieit,othge sképt conntt ienoting
met hod conprising: a first step for transmtting a
subke antikgr ofl dymackacoeony ,warhipdlayddndbesat Herauidrer
of tinmes a song was continuously played for a
duwheitar ibenshorredet fumined predetednpretficveetiarla
skip count, which denotes the nunber of tines a song
weeIsichy édref spng datathanimher tlew sthahaamtial playback
predet erm ned one, fromthe nusic player to the
sVt @& Ahpl aghaciatd sharingor bagh sbig detmt as the
retained in the storage section;

song data to be deleted from the storage section.

According to a second aspect of the present
invention, there is provided a music data
transfer/recording method for transferring song data from
a server, which retains song data in a storage device, to
a music player, which plays back song data retained in a
storage section, and writing the transferred song data in
the storage section, the method comprising: |

a first step for transmitting a substantial
playback count, which denotes the number of times a song
was continuously played for a duration‘not shorter than a
predetermined one, or a skip count, which denotes the
number of times a song was played for a duration shorter
than a predetermined one, from the music'player to the
server as a playback history of each song data reétained

in the storage section;




5 a second step for causing the server to select the
song data to be transferred to the nusic player from
anong the song data that are retained in the storage
device and not retained in the storage section, and to
judge whether the free space in the storage section is
exceeded by the anobunt of song data to be transferred;
athird step for causing the server, when the free
space in the storage section is exceeded by the

amount of song data to be transferred, to select the
song dat @ tFIRGELEPHOF reanting dther agEvescEd oiglect
specify the song data to be deleted, and transfer the
sohg® d%?%g dalrydteqet bransfemind do tthet mashasplayer from
plg%er; and a fourth step for causing the nusic player
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section and wite the transferred song data into the
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wherein the hhird st ep causes ;the server to reference
the pl ayb&ckfFet 8FSP thioSavsied thenseremuyghen the

free space in the storage section is exceeded by the
amount of song data to be transferred, to select the song
data_to be deleted from the storage section, specify the
song data to be deleted, and transfer the song data
targeted for a transfer to the music player; and

a fourth step for causing the music player to
delete the specified song data from the storage section
and write the transferred song data into the storage
section,

wherein the second step causes the server to
preferentially select song data that has not been
transferred to the music player and has been most
recently registered in the server, as the song data to be
transferred to the music player; and

wherein the third step causes the server to
reference the playback history transmitted from the music

player and preferentially select the song data having a




pl ayer and preferentially select the song data having
a 6 | ow substantial playback count or the song data
having a high skip count as the song data to be

del eted fromthe storage section. In accordance with
a third aspect of the present invention, there is
provided a nusic player conprising: storage neans for
retai ning song data; playback nmeans for playing back

the song datg retained by the storage neans; _
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receilving song data that is transferred from the server;
and control means residing on the server that judges whether a free space
in the storage means is exceeded by the amount of song data to
- transferred from the server, and when the free space is
exceeded, selects the song data to be deleted from the
storage means, deletes the selected song data from the
storage means, and writes the song data transferred from
the server in the storage means, wherein the control
means references a substantial playback count of each
song data retained in the storage means, the substantial
playback count denoting the number of times a song was
~continuously played for a duration not shorter than a
predetermined one, or a skip count of each song data
retained in the storage means, the skip count denoting
the number of times a song was played for a duration

shorter than a predetermined one, and preferentially
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retained in the storage neans, the skip count denoting
the nunber of tinmes a song was played for a duration
shorter than a predeterm ned one, and preferentially 7
sel ects the song data having a | ow substanti a

pl ayback count or the song data having a high skip
count as the song data to be deleted fromthe storage
nmeans. Il n accordance with a fourth aspect of the
present invention, there is provided a nusic player

conprising, storage neans, for retaining song data;
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deleting the song data to be deleted

server, which retains song data in a storage device,
transmitting to the server a substantial playback
count, which denotes the number of times a song was
continuously played for a duration not shorter than a
predetermined one, or a skip count, which denotes the
number of times a song was played for a duration
sﬁorter than a predetermined one, as a playback
history of each song data retained in the storage
means, and receiving a signal indicating the song data
to be deleted, which is transmitted from the server,
and the song data transferred from the server; and
control means for deleting the song data to be deleted,
which is designated by the server, from the storage
means, and writing the song data transferred from the

server into the storage means.
In example embodiments, when the user mounts

Ta



whi ch is designated by the server, fromthe storage
means, and witing the song data transferred fromthe
server into the storage nmeans. | n exanple enbodi nments,
when the user nmounts 7a the nusic player on a cradle
that is connected to the server or otherw se connects
the nusic player to the server in a situation where
the nusic data transfer/recording nethod is used, the
server selects the song data to be transferred from
the server to the nmusic player. If the free space of
t FAesharbgeleveri on & rrcndsde hbst ciplayerctsd exe edred
by the amount of song data to be transferred, the
MPSTEEP| @y ertherwd e vepnnratectbet esisomd aydat o thebe
del eted fromthe storage section of the nusic player.
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r placgd the other songs in the server w thout
r E&GPF ?ﬂgp ’%/@Fr"é’rl‘j’ééﬂ et flor Msgds pkles sderyesceabpets the

CXehe| 38 ot L ot becore consgl ous o indlyiducl,

DiLELET LAl nsslast s onin el 1.2 Lonspstort ol

 upbe el LamLe Pl e PhaXer, Therelons, spn,

-aEgansferred, the music player or server selects the song
data to be deleted from the storage section of the music
player. Therefore, some songs in the music player are
replaced by the other songs in the server without
requiring the user to perform a special procedure,
exercise judgment, or become consciocus of individual
songs.

Further, the music player or server
preferentially selects songs having a low substantial
playback count or a high skip count as the song data to

-be deleted from the music player. Therefore, songs that

do not presumably match the user's preferences are

deleted from the music player, whereas songs that
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del eted fromthe nusic player, whereas songs that 7b
presumably match the user's preferences are retained
in the nusic player. Furthernore, the server
preferentially selects a song that has not been
transferred to the nusic player and has been nost
recently registered in the server, as the song data to
be transferred to the nusic player. Consequently, a
song that presumably match the user's preferences are
retained, |oaded into the nusic player. Brief

DeSEFPFIARIY BREDy mnlg%ertﬁgprqfelrﬁnw rEEesSHged
di f [ pl b k_syst
e“’i’ﬁ tﬁ@rﬁusq %atggé trans ?rmcgreo % aC S S emin

whi ch a nusi c ecord

aCﬁﬁéf@f&hﬂf&ﬂhQEseisgﬁgt?eé§¥f a%nhE% exsné%ed Fi g.

shows an exanple o FBn in a

e S Ie ttached
?nf%d?‘n%fﬁ@é%‘ﬂ E"ﬁﬁ%ﬁ?@%ﬁé@f@&r&% h:sh%s Mt of
a S r si server side
pr&%%§§¥§3§ggogF§%$&Ff% t%? %? thé°r ﬁ% APAY Part T be

trﬁkéﬂéf@ireﬁxégpﬁﬁeQ£u§fgaﬂﬂgyéi p|e¥§£e%ﬁg§éferversong

si de processing program

that presumably match the user’s preferences are retained

loaded into the music player.

Brief Description of Drawings

Fig. 1 illustrates one embodiment of a music
recording/playback system in which a music data
transfer/recording method according to the present
invention is executed.

Fig. 2 shows an example of file-attached
information in a server.

Fig. 3 shows an example of file-attached
information in a music player.

Fig. 4 éhows & part of a first example of a music
._player side/server side processing program.

Fig. 5 shows the remaining part of the first
example of the music player side/server side ﬁrocessing
program.

Fig. 6 shows a part of a second example of a



Fig. 6 shows a part of a second exanple of a 8 nusic
pl ayer side/server side processing program Fig. 7
shows the renmining part of the second exanple of the
musi ¢ pl ayer side/server side processing program

Best Mbde for Carrying out the Invention [One

enbodi nent of a nusic recordi ng/ pl ayback system

Figs. 1 to 3] Fig. 1 illustrates one enbodi nent of a
musi ¢ recordi ng/ pl ayback systemin which a nusic data
transfer/recordi ng nmethod according to the present
inWBﬁf?dﬂl?%e%%%%§V€GFV¢ﬁeSh®%iRIW@%ﬁﬁ@Qngrpgavback
systen1accordin9 to the present enbodi ment conprises
a server 10L9whi chows hhe premayi ina rarz0 o f whike hséeond
connected to the server 10; and a portable nusic

pl SSFPED ORNidIF (e LFUBI_YDF aiddeABHver mbdetmbarsting
cradle 20, the mnmusic player 30 is connected to the
sePVR¥* and a charger circuit 2 in the cradle 20
charges a battery 3 in the nusic player 30. (Typica
server) In the currently used exanple, the server 10

 Feshbrits doretathe o gyt groenskeeated by the
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Cx?éne embodiment of a music recording/playback system:
Figs. 1 to 3]

Fig. 1 illustrates one embodiment of a music
recording/playback system in which a music data
transfer/recording method according to the present
invention is executed.

The music recording/playback system according to

- the present embodiment comprises a server 10, which is a
PC; a cradle 20, which is connected to the server 10; and
a portable music player 30. When the music player 30 is
mounted on the cradle 20, the music player 30 is
connected to the server 10 and a charger circuit 2 in the
.cradle 20 charges a battery 3 in the music player 30.
(Typical server)

In the currently used example, the server 10
includes a CPU 11. Its bus 12 is connected to a memory
13, which stores the programs to be executed by the CPU

11 and various data; a HDD (hard disk drive) 15, which




11 and various data; a HDD (hard disk drive) 15, which

9 contains a hard disk 14; a nedia drive 16, which
drives a nusic CD (Conpact Disc) or other disk 1 that
is inserted into the server 10; a network interface
(network I/F) 17 for connecting to an externa

network such as the Internet; and a USB (Universa

Serial Bus) interface (USB 1/F) 19 for connecting to
the nusic player 30 via the cradle 20. The bus 12 is

al so_connected, for. instance, to a display such as an
LCEOPERLET &° G/t A1L585 3pF o) edi Bpdieationgwhbmt rdrives a
section con{ainin a,kezboard and a _nouse, and an
auBt8 1 out Put“TRATToRIBRE| e8I digher Dhek dDthptals tinserted
Anal q?nverter and an audio anplifier «circuit.
Hos'}vB‘gng ¢ HEE ConPon@nt et R K iditesews i(Retwerk I/F) 17
figure. The hard disk 14 not only stores grograns and
da?%‘? HORESFEES &CorBsCHIRTRA IS WeEsn§ught &5 it are

aCﬂ%%red froma disk 1 _or external network and
co

S @nchdedSBy (B vridiad Sscdalngumbt Hotrriade d¥SB
VP /é$ﬁ¥§if% Audi o Lg erﬁ%gj:% ATR@CS SAdg?tive ) '
Tramst o Ac GASTFE- i e SISt Blader t§Adefariee.
__gﬁég%ég%éﬁgfggeflayer) In the currently used exanpl e,

The bus 12 is also connected, for instance, to a
display such as an LCD (Liquid Crystal Display), an
operating control section containing a keyboard and a
mouse, and an audio output section including a DAC
(Digital to Analog Converter) and an audio amplifier
circuit. However, these components are not shown in the
figure.

The hard disk 14 not only stores programs and
data, but also.records music data (song data) that are
acquired from a disk 1 or external network and
compressed/encoded by an audio encoding method such as
MPB (MPEG-1 Audio Layer-3) or ATRAC3'(Adaptive Transform
'Acoustic Coding-3, registered: trademark).

(Typical music player)
In the currently used example, the music player

30 includes a CPU 31. Its bus 32 is connected to a

memoxry 33, which stores the programs to be executed by
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30 includes a CPU 31. Its bus 32 is connected to a
menory 33, which stores the prograns to be executed by
10 the CPU 31 and various data; a flash nenory 34,

which mainly stores conpressed/ encoded song data; a
decoder 35 for deconpressing/decodi ng the song dat a;
and a USB interface (USB) 39 for connecting to the
server 10 via the cradle 20. The output end of the
decoder 35 is connected to an earphone 38 via an

audi o out put section, which includes a DAC 36 and an
audts aFBPI $}iand ciardeie dataThe PlesiBaemoryl 84, which
connected, for instance, to an LCD for displaying,

f oRaLRdY afeeres foTRaAE Sl enordsd scagpddéd;i a déeoder 35
flash nenory 34 and an operating control section for
swEPEhfAgomR RS Singt daceditg orhomonmongtramend oa d7EA her
on_the LCD and selecting the song to be played.

HohBleF fa¢$ edtSBd oRPofieht sorrectiow $howhe aether f1Qurie.
(File attached information in the server: Fig. 2) As
shbh® Frrdig.202, The eakpbidiend bf ithet Hecoder Vi 110
records the song nanme, artist name, |length, size,
seFrRResieyl $or ahi sarphers t3fwiamgs sugiayentput section,
regi stration date/tine, and transfer-to-nusic-player
cotimhiingiddgst a| BACchpredsar avdio fanmliffdereadicuit 37.
song) that is recorded on the hard disk 14. The

server rediSt PHEi % HateE/ad mergenseds foe instance, to an

LCD for displaying, for instance, the names of songs
recorded in the flash memory 34 and an operating control
section for switching, for instance, from one song name
to another on the LCD and selecting the song to be played.
However, these components are not shown in the figure.
(File attached information in the server: Fig. 2)

As shown in Fig. 2, the hard disk 14 in the
server 10 kecords the song name, artist name, length,
éize, server registration date/time, music player
registration date/time, and transfer-to-music-player
count of every file (compressed data file for each song)

that is recorded on the hard disk 14.

The server registration date/time denotes the
-date/time at which a file was acquired from a disk 1 or
.external network, entered into the servér 10, and

- recorded on the hard disk 14.

11



date/tinme at which a file was acquired froma disk 1
or external network, entered into the server 10, and
recorded on the hard disk 14. 11 The nusic pl ayer

regi stration date/tine denotes the date/tinme at which
a file was transferred fromthe server 10 to the
musi ¢ player 30 and recorded in the flash nenory 34.
The transfer-to-mnusic-player count denotes the nunber
of tines a file was transferred from the server 10 to
the nusic player 30 and recorded in the flash nenory
34. Wen ahemusile blppetfiree Griatibngdat@)ytimse denotes
transferred to the nusic player 30, recorded in the

f1 BBp dafesydrijne3 4t whdched efisle fwesmtirhesEbaséd ninmn 14
as described later, the transfer-to-nusic-player
coBRFVer ekhhities theemused, plntten 13 musi cepbaged in the
registration date/tine is erased. If the sanme file is
| at £3sh memesieded The t frearmfsic tok-aye i c 30l ayel remortded
in the flash nenory 34, the transfer-to-nusic-player
cotgitotias thec nembAr eelf byimste aarfd lehwas et egi staratddif rom
date/tine is recorded as the nusic player

r i tSeatviesn 18ate/ therenus ithedeere 30t fied mesicrdeidayiar the
regi stration date/tinme constantly represents the |ast
r egicsty FEFeEYddée/ ti me and indicates that the

associated file is currently retained
When a certain file (file G in Fig..2) is

transferred to the music player 30, recorded in the flash
memory 34, and deleted from the flash memory 34 as
described later, the transfer—to—ﬁusic—player count
remains unerased, but the music player registration
~date/time is erased. If the same file is later
transferred to the music player 30 and recorded in the
flash memory 34, the transfer-to-music-player count is
incremented by one and the reregistration date/time is
recorded as the music player registrétion date/time.
Therefore, the music player registration date/time
constantly represents the last registration date/time and
indicates that the associated file is currently retained
in the music player 30.
Files A to F are currently retained in the music

playef 30. Files H, I, and J have not been transferred

to the music player 30 or recorded in the flash memory 34.
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in the nusic player 30. Files Ato F are currently
retained in the nusic player 30. Files H |, and J
have not been transferred to the nusic player 30 or
recorded in the flash nenory 34. .12 As descri bed
later, the CPU 11 of the server 10 references the
server registration date/tinme, nusic player
registration date/tine, and transfer-to-nusic- player
count to select the files (songs) to be downl oaded
into the nusic player 30. (File attached information
in the nudisc dgisgyabedrgted) thas CBHowh PB FHiheg.se3vetrhd 0
flash nenory 34 of the nusic player 30 records the
soRRf EaReesatbies sensne, redigigetiosi detedhing 1 innsiof

regi stration fromserver (nusic player registration

- dB NI RIListEat anhi dhte/Hlizmghackdcbonans Ker - tamuskicp
count Ks of every file that is recorded in the flash
nENANE 3 EoURRetpepil eqluidiendiilas prapBaLkto denctormlaaded
conti nuous pl ayback of a song for a duration not
shidttethet RiA18 preawer et ned one (e.g., for a
duragtion not  shorter than 10 seconds). The term
"sifige athethedalntpHiaider ép Bheomgsforpayeurafion 3)
shorter than a predetermned one (e.g., for a

dur ati on 8foFRe thafin 3setbadslasinguemenst 3dedtf the

earlier, _the tern1"skkf" does not
music player 30 records the song name, artist name,

length, size, date/time of registration from server
{(music player registration date/time), substantial
playback count Kp, and skip count Ks of every file that
is recorded in the flash memory 34.

The term "substantial playback" denotes a
continuous playback of a song for a duration not shorter
than a predetermiﬁed one (e.g., for a duration not
shorter than 10 seconds). The term "skip" denotes a
playback of a song for a duration shorter than a
predetermined one (e.g., for a duration shorter than 10
seconds). As described earlier, tﬁe term "skip" does not

‘refer to a switch from one song name to another on the
LCD of the music player 30, which is made to select the
.song to be plavyed.

However, the predetermined duration for a

substantial playback may be longer than the predetermined

13



refer to a switch fromone song nane to another on the
LCD of the nmusic player 30, which is made to sel ect
‘the .song to be played. However, the predeterm ned
duration for a substantial playback may be | onger
"than the predeterm ned 13 duration for a skip. For
exanpl e, the substantial playback may represent a
conti nuous pl ayback of a song for a duration not
shorter than 30 seconds, whereas the skip nay
regresent a_playback of _a song for a duration shorter
th Hr§51%%66%ﬂ§:5%ﬁ8n aFoEe?3dm ot ddressugstanpialed,
the. CPU 31 of the nusic player 30 judges whether the
pl ByBERE K oy ISPBEESAt al Coteimnaie iagkppk(af a song
ingernegéate,plaﬁback which is neither a substantia
pl B bat kANt Eons Reh, shaytepcdinn (30 sgsondscrvhegeas the
above, the predeterm ned duration for a substantia

pl RTHRAJIEY FPFRGERTt Rahl e¥ReHr Gife e FRPHeBOHUR ABWEH Hoay
a skip), termines the substantial playback count Kp
an%“?gt?epr g&?ﬁt TRs?eﬁﬂIadsr ecords the counts in the
flash nengé% 34 as a gla back history. The free space
of the fl &S BnBF§T 32+ SoPge 15 oblavednddra G 31
SO ata recordi ng area. excluding an area where the
i n?nigrt%aet &7 t5bButY Bn%% Juéigreécéﬂh&gﬁeﬁsthe playback is a

substantial playback or skip (an intermediate playback,

which is neither a substantial playback nor a skip, may

occur if, as described above, the predetermined duration
| for a substantial playback is longer than the
 predetermined duration for a skip), determines the
..substantial playback count Kp and skip count Ks, and

records the counts in the flash memory 34 as a playback

history.

' The free space of the flash memory 34 is the size

- of an unoccupied song data recording area excluding an

area where the information about songs is recordéd as

indicated in Fig. 3.

As described latexr, the CPU 31 of the music
plgyer 30 or the CPU 11 of the server 10 selects the
files to be deleted from the flash memory 34 of the music
player 30 in accordance with the above-mentioned

substantial playback count Kp and skip count Ks when
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indicated in Fig. 3. As described later, the CPU 31 of
the nmusic player 30 or the CPU 11 of the server 10
selects the files to be deleted fromthe flash nenory
34 of the nusic player 30 in accordance with the
above-nentioned substantial playback count Kp and
skip count Ks when 14 files selected by the server 10
are to be transferred. [One enbodi nent of a nusic
data transfer/recording nethod: Figs. 4 to 7] Wen
the nusic player 30 of the nmusic recording/playback
sy$§ites desbrdtizeld bgbotie ssrpéackl e tbheectagh €f&bred.
while the server 10 and nusic player 30 are running,

t héOnesércbqplianeart 8@ hsmeehneddted Hransergesyerdikp so
that the server 10 downl oads files (song data) to the
muséthepd ayRirgs30 4asod@scri bed bel ow. (Sel ecting the
song to be transferred) . The CPU 11 of the server 10
r ef er enceditiche ther mesic relpwtr B0 @f datehtsie, nusic
pl ayer registration date/tine, and

t regved edingphaybeckh| sysrerc alatcrdbeevabyve fid e ldirid ioh
recorded on the hard disk 14, and preferentially
setlertaragiliel P@ whale | the exorvded 10nahlemudiar pldiveke B, are
is not retained in the nusic player 30, has not been
t ransfiagr edheombhic rplsiyep|3dy és 30nnantedas hten server

10 so that the server 10 downloads files (song data) to
the music player 30 as described below.
(Selecting the song to be transferred)

The CPU 11 of the server 10 references the server
registration date/time, music player registration
date/time, and transfer-to-music-player count of every
file that is recorded on the hard disk 14, and
preferentially selects a file that is recorded on the
hard disk 14, is not retained in the music player 30, has
not been transferred to the music player 30, and has been
most recently registered in the server, as the file to be
transferred to the music player 30.

In the examples shown in Figs. 2 and 3, files H,
I, and J are retained in the server 10. However, files H,
I, and J are not retained in the music player 30 and have
not been transferred to the music player 30. Among files

H, I, and J, file J is most recently registered in the

15



nost recently registered in the server, as the file to
be transferred to the nusic player 30. In the
exanpl es shown in Figs. 2 and 3, files H |, and J are
retained in the server 10. However, files H I, and J
are not retained in the nusic player 30 and have not
been transferred to the nusic player 30. Anong files

H I, and J, file J is nost recently registered in the
15 server. File Gis not retained in the nusic player
30, but was previously transferred to the nusic

pl ®pave80, Filerdr dednon theaihadhinermer ywidd e ahdyer 30,
del eted fromthe flash nmenory 34 by performng a

pr bugswas pteviowdyctirbedfetrnd@rto RiHeesuAitopFapse 30,
currently retained in the nusic player 30.
Comseguead |in bhieerflekd nemdnyg 34, asd ndileatddfieom tHee
currently used exanple, file J is selected as the

fi féash mamamad4f byr pdrformhmy nmpogelsay ¢haB80is |deddeibed
exanpl e shown in Fig. 2, however, the server

r eghter at iRidedafetbi RFeané ¢utmertliys refteseetioit hiie nofsic
file J. Wen the difference between the server

r epiayemti®n dates/times of a plurality of files is

not greater than the predetermned time, such as one
hour, théogeedeentive whaocdds ngmpnggiamasmindiecated in
configured so that such plurality of files (files J
anthe qurremély used example, file J is selected as the

file to be transferred to the music player 30.

In the example shown in Fig. 2, however, the
server registration date/time of file I is close to that
of file J. When the difference between the server
registration dates/times of a plurality of files is not
greater than the predetermined time, such as one hour,
the server side processing program may be configured so
that such plurality of files (files J and I in the
example shown in Fig. 2} are selected as the files to be
transferred to the music player 30.

(Selecting the song to be deleted)

When the size {(download size) of the file to be
transferred from the server 10 to the music player 30
exceeds the free space of the flash memory 34, the CPU 31
of the music player 30 or the CPU 11 of the server 10

selects the file to be deleted from the flash memory 34
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exanpl e shown in Fig. 2) are selected as the files to
be transferred to the nusic player 30. (Selecting the
song to be del eted) Wen the size (downl oad size) of
the file to be transferred fromthe server 10 to the
nmusi c player 30 exceeds the free space of the flash
~menory 34, the CPU 31 of the nusic player 30 or the
CPU 11 of the server 10 selects the file to be

del eted fromthe flash nenory.34 16 of the nusic
player 30 in accordance with the substantial playback
co@it the mpeickilzysousl Ks showrdanveFiwgth3thbbeebstantial
specifically, a substantial playback is regarded as a
pl BdaEharkatownt faceod Bbipret@nikmg shiven assBtgatd
song, whereas a skip is regarded as a m nus

eval uat i ofMdzctspecidicdél gt i mgsulietanddedi ategbsohgis
When the values a and b are weighting coefficients,

t hEegeplledvashg edust eualist bin alawdr Kor aekakping kthe
Ks Equation (1) The above is handl ed as an eval uation
f UREsPRrRted Song, Whelregs sa syitld ievakgatried 4snetmiorus
(e.g., a mnus evaluation function) will be
preYeleticn [fpcserefosddetet ithe thengssochated| strerl. When
If, for instance, a = 2 and b = 1, the foll ow ng

eqthft i'GHUes gberfnkdare weighting coefficients, the

following equation is obtained:

K=2axKp - b x Kg -~ Equation (1)
The abové is handled as an evaluation function. A song
having a small evaluation function (e.g., a minus
evaluation function) will be preferentially selected as
"the song to be deleted.

If, for instance, a = 2 and b = 1, the following
equation is obtained: |

K = 2Kp - Ks ** Equation (2)

Further, when a song was frequently transferred

to the music player, its substantial play count Kp is low

ér its skip count Ks is high. It means that the song was
fregquently deieted from the music player 30. It can
therefore be estimated that the song does not match the
user’s preferences. Therefore, when the server 10
selects the song to be deleted from the music player 30,

the server side processing program may be configured so
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K = 2Kp - Ks Equation (2) Further, when a song was
frequently transferred to the nusic player, its
substantial play count Kp is low or its skip count Ks
is high. It neans that the song was frequently
del eted fromthe nusic player 30. It can therefore be
estimated that the song does not match the wuser's
preferences. Therefore, when the server 10 selects
the song to be deleted fromthe nusic player 30, the
server side Erocessing program may be configured so 17
as &S0 tRahanrelehehe rarmfsdertbormss tephanerr count Kt as a
a mnus evaluation factor for deleting the associ ated
sofgRugsevslupbl easkaatiorh fohedskepimpurite Kssobhaadee song
the value ¢ as a weighting coefficient, handle K = a
x R§ ispthekgase with Khe( Ejimt¢omy F9, demndde the value ¢
eval uation function, and preferentially select a song
hageng Wesghtinevadafdfticoant f umetidlon K e g x Bpm-mbisx Ks ~ ¢
eval uation function) as the song to be deleted. If,
i n*t K s(Bqistamoe, (331 =a8, ab evalluanenC fanériohheand
followi ng equation is obtained: K = 2Kp - Ks - 4Kt
EqBaef e a Mpe s eEgaht & oveiPR)hawings ed sme ldetea matsi on
the evaluation functions K for files Ato F, which

- ar BInGEeh nét 9-n ehainusievaglumidomRFuastingi cas ethd song

he
to be deleted.

If, in this instance, a = 2, b = 1, and C‘= 4,
‘the following equation is obtained:

K = 2Kp - Ks - 4Kt ** Equation (4)

When Equation (2) is used to determine the
evaluation functions K for files A to F, which are
retained in the music player 30 as indicated in the
examples shown in Figs. 2 and 3, the values outside the
parentheses are obtained as indicated in Fig. 3. Thus,
file C is selected as the file to be deleted. When
Equation (4) is used to determine the evaluatioﬁ
functions K, the parenthesized values shown in Fig. 3 are
obtained. Thus, file C is selectéd as the file to be
deleted.

However, if the size of the free space of the
flash memory 34 is added to the size of the file to be

preferentially deleted as described above and the
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exanpl es shown in Figs. 2 and 3, the val ues outside
the parentheses are obtained as indicated in Fig. 3.
Thus, file Cis selected as the file to be del eted.
When Equation (4) is used to determ ne the eval uation
functions K the parenthesized values shown in Fig. 3
are obtained. Thus, file Cis selected as the file to
be deleted. However, if the size of the free space of
the flash nenory 34 is added to the size of the file
to be referentially deleted as descri bed above and

t hE®FBITaRY|1ia% 1§ sBalies nihaerthehdowrieadodhtoatt he
siée the data size of the file to be transferred

fr BAFE hetSekfertherd)ilet ke hushanniaraedsifgenobhe earater
Sifﬁ processing programis configured so that the sum
of 1Phe T JU§iFe PERYEENEIES | & (P e TdSHecHrapes g ing
size of the free space of the flash nmenory 34 is not

snBFPEre® Hah R L1a8%RRA0SY Ghate, thegwym R4t the data size of

lower-priority files will be selected as the files to
hetRfe) Tk £O et A6 LPTPasend ¢ e Si@es efethedtees tdRace of

- songs to _be deleted while the exanpl es shown in Figs.
> e és’laagrhe PROLY, 3fi fEsTet afEP B oF et cdrdiomanad size,

Equation (2) is wused to calculate the eval uation
fﬂ-‘rfbci itgﬁtKiO}iﬁH‘Pﬁ-%Jél@ GrAgscralé 5l eeteetathas the

SR B I34pg 1o oal oulate

If two files are to be selected as the songs to
-be deleted while the examples shown in Figs. 2 and 3 are
used, files C and D are selected when Equation (2} is
used to calculate the evaluation function K, and files B
and C are selected when Equation (4) is used to calculate
the evaluation function K.

{Process performed when the song to be deleted is to be
selected on the music player side: Figs. 4 and 5)

Figs. 4 and 5 show examples of processing
programs that the CPU 31 of the music player 30 and the
CPU 11 of the server 10 execute for allowing the music
player 30 to select the song to be deleted.

Referring to Figs. 4 and 5, the processing
program 40 for the music player 30 first performs step 41

to Judge whether the music player 30 is placed on the

cradle 20. If the obtained judgment indicates that the
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t he eval uation function K (Process perfornmed when the
song to be deleted is to be selected on the nusic

pl ayer side: Figs. 4 and 5) Figs. 4 and 5 show

exanpl es of processing prograns that the CPU 31 of

the nusic player 30 and the CPU 11 of the server 10
execute for allowng the nusic player 30 to sel ect

the song to be deleted. Referring to Figs. 4 and 5,

the processing program40 for the nusic player 30
first performs step 41 to judge whether the nusic ,
pl &@PSE-c3plagep| M dd eiaded cor bldé ec2Biled 20, héhebt ai ned
judgnment indicates that the 19 nusic player 30 is

pl &EEFCHALRH P RIHEHTe 420 prokeedprioeesdzmd 2progdr ampdres of
proceeds to step 42 and inquires of the server 10
whétFeFerrer sk} védetherr dhei aereef 1% nedengs dafa)et hedng
is to be downl oaded. In response to the above inquiry,

t heappdcelal nif tor bgr dpwbdosdedt he server 10 perforns
step 51 in which the aforenentioned judgnent standard

i s used tol} wfg@ongkethethe habdvd € nguiby, dbival padedssing
into the nusic player 30 is retained in the server
10PEPErEme & ifog thepeervennl daraforssnstepobhdin rwiieh
server 10, the processing program50 proceeds to step
52thR e Hotarandd opre pudement| sfperda3d dihansedetsjwige

be downl oaded is not found.
whether the file to be downloaded into the music player

30 is retained in the server 10. If the file to be
downloaded is not found in the server 10, the procéssing
Pprogram 50 proceeds to step 52 and notifies the music
player 30 that the file to be downloaded is not found.
If, on the other hand, the file to be downloaded is found,
the processing program 50 proceeds to step 53 and
nétifies the music player 30 of a download size.

After completion of step 42, the music player 30
proceeds to step 43. In step 43, the music player 30
notes the notification from the server 10 to judge
whether the file to be recorded in the flash memory 34 is
available. If the file to be recorded is not available,
the music player 30 immediately terminates the process.
If, on the other hand, the file to be recorded is
available, the music player 30 proceeds to step 44 and

detects the free space of the flash memory 34. The music
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[f, on the other hand, the file to be downl oaded is
found, the processing program 50 proceeds to step 53
and notifies the nusic player 30 of a downl oad si ze.
After conpletion of step 42, the nusic player 30
proceeds to step 43. In step 43, the nusic player 30
notes the notification fromthe server 10 to judge
whether the file to be recorded in the flash nenory 34
is available. If the file to be recorded is not
avai l able, the nusic player 30 i mediately term nates
t helpyere eXs funtheroprohecds ey dtand 45 hedf jhégé® deether
recorded is available, the nmusic player 30 proceeds
t othe eframt spade det sotsshhbldr ethapabe dbwhhead | siste.
menory 34. The nusic 20 player 30 further proceeds to
step 45 anrd juhé¢gdésemhephee is hendlilee spaneths dwinload
smal | er than the downl oad size. If the free space is
snélier theamushe pdamepadld miasedshdromsstepl 45 ero Htep
proceeds fromstep 45 to step 46, selects the file to
bet @el setled tisn thenfhher taldserddied edean| bemanmed dked etided
the file fromthe flash nenory 34. The nusic player
30ca e pr 68dedslebestidpe 44 1d ffroonthheflatthererttand 34.
the free space is not smaller than the downl oad si ze,
t heanigisd cppagger 380 j thess Huoomesisepo4stem 45t edH7 on the
wi t hout deleting any file fromthe flash nenory 34.
other hand, the free space is not smaller than the

download size, the music player 30 jumps from step 45 to
step 47 without deleting any file from the flash memory
34,

In step 47, the music player 30 sends a file
transfer request to the server 10. In response to the
request, the server 10 performs step 54, which follows
step 53, to transfer the file selected in step 51 to the
music player 30. The music player 30 then performs step
48, which follows step 47, to record the transferred file
in the flash memory 34.

The music player 30 further proceeds to step 49.

If a file was deleted in step 46, the music player 30
sends a notification and the file identification
information about the deleted file to the server 10 to
indicate that the file was deleted. If no file was

deleted in step 46, on the other hand, the music player
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In step 47, the nusic player 30 sends a file transfer
request to the server 10. In response to the

request,, the server 10 perfornms step 54, which

follows step 53, to transfer the file selected in

step 51 to the nmusic player 30. The nusic player 30
then perforns step 48, which follows step 47, to

record the transferred file in the flash nenory 34.

The nusic player 30 further proceeds to step 49. |If a
file was deleted in step 46, the nusic player 30

serfds Sgnfotd fedfiismtand thethé | seriwtentlif itoatthdhcate that
i nformati on about the deleted file to the server 10 to

i n@Pcaite it dHetid-e Ths deretedO Ithemopibkeedasto step
deleted in step 46, on the other hand, the nusic

pl ayer WBichfaldsie stast Pfi cand grenformise asproeesd0in o
indicate that no file was deleted. The server 10 then
pr BEERHIRRGE Jiidh Wwm ngtiidhcebiopwEran ephs musind player 30.
perfornms a process in accordance with the

noti fi cat il & féfet he Anseeedlaydhelpusit nléyvée 3& the
del eted by the nusic player 30, the server 10 del etes

t hEeRYRY L hidsyetepelhet masiopleyes rrabstoatite date/tine
deleted fjle. This_causes the server 10 to recognize

t hat i daledepsthbet onfeks reaugeseihenseheer it
plqger 30. {Egtagggefffgqple indicates that a song in

thE cognize 8 no longer retained in the
music player 30.

The above example indicates that a song in the
music player 30 can be naturally replaced by another song
in the server 10 in accordance with the user’s estimated
preferences and wishes and without requiring the user. to
perfqrm a special procedure, exercise judgment, or become
conscious of individual songs.

The example shown in Figs. 4 and 5 relates to a
case where the file to be downloaded is available and the
server 10 transfers the file to the music player 30 in
compliance with a request from the music player 30 after

‘notifying the music player 30 of the download size. The
processing program may be configured so that the server
10 transfers the file to the music player 30 at the time

of downlcad size notification, and that the music player

30 temporarily stores the file in the memory 33, and
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|

nmusi ¢ player 30 can be naturally replaced by another
song in the server 10 in accordance with the user's.
esti mted preferences and wi shes and wi t hout
requiring the user to performa special procedure,
exerci se judgnment, or become conscious of individua
songs. The exanple shown in Figs. 4 and 5 relates to a
case where the file to be downl oaded is avail abl e and
the server 10 transfers the file to the nusic player

i n ompliance with a request fromthe nusic player
30 félrrttélrer RBEFf yihgmhdingsie ppaperdgirteld tfwem the flash
downl oad size. The _processing program nmay be
coﬁﬁ“@&ﬁe&%otbﬁafllt%ée@epverllyost%@efm $hehwefpky 33
to.the nusic player 30 at the time of downl oad size
noﬂFfF@&PFGﬁd Shd-heh flashempuary Pt ayfdrer g@letion of the

Epﬁrarllé stores the file in the nenory 33, and 22
thér tPhEe, d¢¥etad)y file is to be deleted fromthe

flzéh menory 34, the file tenporarily stored in the
Fgcess P%r$%ﬁ%¥Hé@epntﬁﬁes$m%sM3dﬁhﬁk@egﬂda$$et0 be
deleilon f the file to be deleted. (Process
pePFOFEEA VIR FRehSes8Ry Ebipe %%weqéaamé o be

sel ected on, the server side: Figs. 6 and 7) Figs. 6
and 7 shovf%ﬂ@mnﬁ &gdof %@%%e%%ﬁmﬁﬂeﬁaﬁégpaﬁﬁeﬁﬁh@gthe
CPU 31 of t musi ¢ _player 30 and the CPU 11 of the
sePTeyrams ¢ frderf GEUagjrd%T Mg ABlsder pépyer 30 and the

CPU 11 of the server 10 execute for allowing the server
10 to select the song to be deleted.
Referring to Figs. 6 and 7, the processing
program 60 for the music player 30 first performs step 61
to judge whether the music player 30 is placed on the
cradle 20. If the obtained judgment indicates that the
music player 30 is blaced on the cradle 20, the
‘processing program 60 proceeds to step 62 and detects the
free space of the flash memory 34. Further, the
processing program 60 proceeds to step 63, indicates the
free space and the playback history (substantial playback
count Kp and skip count Ks) of every file that is
recorded in the flash memory 34, and inquires of the
server 10 whether the server 10 retains a file that is to
be downloaded.

In response to the above inquiry, the processing
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10 to select the song to be deleted. Referring to
Figs. 6 and 7, the processing program60 for the
nmusi c player 30 first perfornms step 61 to judge

whet her the mnusic player 30 is placed on the cradle
20. If the obtained judgnment indicates that the nusic
pl ayer 30 is placed on the cradle 20, the processing
program 60 proceeds to step 62 and detects the free
space of the flash nmenory 34. Further, the processing
program 60 Eroceeds to step 63, indicates the free
spdeERD ¥ Hefpr ditracienviest dPypéshibsranttied 73 apbabkch
count Kp and skip count Ks) of every file that is

r eddied édorameniel qriegs b udsmeny  8#andaid i mjuigesk tof jutige
server 10 whether the server 10 retains a file that is
t o Whsdhgswhheabiee tion heesipondeaded t hretabthee musdoi pYayer
the processing 23 program 70 for the server 10
perffolfs reEapned iim tiei skrveheldf orbfraritd diide fadgeent
standard is used to judge whether the file to be
doWRIBateded rto nate feusdcipl Byersedel s, etthenpdocassing
the server_10. If the file to be downloaded is not

f oBRBIFAMt He ecpeds160 shep pfdcusdinwfifiesgthen @@sic
proceeds to step 72 and notifies the nusic player 30
t hRdayee 39 |Hdatothe déhal bades daymdsadesund. not , famd.

the other hand, the file to be downl oaded is found,
If, on the other hand, the file to be downloaded is found,

the processing program 70 proceeds to step 73 and judges
whether the free space indicated by the music player 30
is not smaller than the download size.

If the free space is not smaller than the
download size, the server 10 proceeds from step 73 to
step 74 and transfers the file to be recorded, which was
selected in step 71, to the music player 30.
| If, on the other hand, the free space is smaller
than the download size, the server 10 proceeds from step
73 to step 75, uses Equation (2) or (4) to calculate the
revaluation function K for every file recording in the
flash memory 34 of the music player 30 in accordance with
the substantial playback count Kp and skip count Ks
indicated by the music player 30, and selects the file to

‘be deleted in a manner described earlier. Further, the

server 10 proceeds to step 76, notifies the music player
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the processing program 70 proceeds to step 73 and
judges whether the free space indicated by the nusic
pl ayer 30 is not smaller than the downl oad size. If
the free space is not smaller than the download size,
the server 10 proceeds fromstep 73 to step 74 and
transfers the file to be recorded, which was selected
in step 71, to the nmusic player 30. If, on the other
hand, the free space is smaller than the downl oad
size, the server 10 proceeds fromstep 73 to step 75,
use® Bduaheonil)tworbd deletedal endl at@artdfersevakbudiionto
function K for every file recording in the flash
nmefper ye8drdedi hehinisiwasplsayectd@ im segordance with
the substantial playback count Kp and skip count Ks
i ndi cat ed BYtehecamgsliet iphagérs8p @31d t3rl etiss ct heafét 30
to be deleted in a manner described earlier. Further,
t heproseedertd Csimmcdedndt gudyep Wistheot ishive£iflbeisusd e
pl ayer 24 30 of the file to be deleted, and transfers
t heefprded oin behe ddastietemohy cdv wasI fseliecksedpi N2 stEpe
71. After conpletion of step 63, the mnusic player 30
proeeddsplayst 649 64 antifidgeshaihetcheiilanysfibebés to
be recorded in the flash menory 34. If, in step 72,
t hdowndsadedp| fnpoy tBe ssrveti 0 edhehatronessi termsndteede
downl oaded fromthe server 10, the process term nates
immediately.

If, in step 74 or 76, the file to be recorded is
transferred from the server 10, the music player 30
proceeds from step 64 to step 65 and judges whether any
file is to be deleted from the flash memory 34.

If, in step 76, the file to be deleted is
specified by the server 10, the music player 30 proceeds
from step 65 to step 66, deletes the specified file from
the flash memory 34, and then proceeds to step 67. 1If,

- in step 74, the server 10 did not specify the file to be
deleted, the music player 30 jumps from step 65 to step
67 without deleting a.file from the flash memory 34.

In step 67, the music player 30 records in the
flash memory 34 the file transferred from the server 10
in step 74 or 76. Meanwhile, the server 10 proceeds to
step 77 after completion of step 76. In step 77, the

server 10 deletes the music player registration date/time
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i medi ately. If, in step 74 or 76, the file to be
recorded is transferred fromthe server 10, the nusic
pl ayer 30 proceeds fromstep 64 to step 65 and judges
whether any file is to be deleted fromthe flash
menory 34. If, in step 76, the file to be deleted is
specified by the server 10, the nusic player 30
proceeds fromstep 65 to step 66, deletes the
specified file from the flash nenory 34, and then
proceeds to step 67. If, in step 74, the server 10

di 8¥nble siieks fip tise dpilpbed of han e etvedc pheyeusde.

pl ayer 30 junps fromstep 65 to step 67 wthout

del eti ng afnf ithe mBbeivet Arampleh trmory s34y in shepusyic
the_nusic player 30 records in the flash nenory 34

t heldyse %CF &7t &er ggripoed the awther 30ngi hnstlee Setcmr
76. Meanwhile, the server 10 proceeds to step 77

af +&rin @fscadesseorish ephe G154 sstes iMatedhpre Serarares
10 del etes the nusic player registration date/tine 25
of 2rhe&vifshes pgdprighpet etpquigimnohéheuyser ptaykeerB3om |an
the above exanple, too, a song in the nmusic player 30
c P ale pIracedups - apkrkrelrses oNgloment heos ebgeome Prsgious
accordance with the user's estimated preferences and
wi Shdaddnd et n8aEIF equiring the user to perform a

speci al procedure, exercise judgnent, or becone
consci ous The example shown in Figs. 6 and 7 relates to a

case where the music player 30 indicates the free space
of the flash memory 34 to the server 10, However, the
server 10 can determine the total.data size of the song
data.recorded in the flash memory 34. Therefore, if the
total size of the song data recording area of the flash
memory 34 is known, the server 10 can calculate the free
space of the flash memory 34. Thus, the music player 30
does not have to indicate the free space of the flash
memory 34 to the server 10.

The example shown in Figs. 6 and 7 relates to a
case where the music player 30 initially indicates the
playback history (substantial playback count Kp and skip
cdunt Ks) of every file recording in the flash memory 34
to the server 10. However, the processing progrém may
alternatively be configured so that the playback history

of every file recording in the flash memory 34 is
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of individual songs. The exanple shown in Figs. 6 and
7 relates to a case where the nusic player 30
indicates the free space of the flash nmenory 34 to
the server 10. However, the server 10 can determ ne
the total data size of the song data recorded in the
flash nmenory 34. Therefore, if the total size of the
song data recording area of the flash nenory 34 is
known, the server 10 can calculate the free space of
the flash nmenory 34. Thus, the nusic player 30 does
notrhaseitied riticvatdet hestceplspacsoftot hief kaser 10 in
menory 34 to the server 10. The exanple shown in Figs.
6 apdryizndatdsh @ aequast fher ecltchesenwercl1pl wlyes 3G
initially indicates the playback history (substantia
pl agbEek tbumddes &hdtskhe fiomurdpaks) off theefyadh Inemory
recording in the flash menmory 34 to the server 10.
Howéves  smedd ey sbessihg googlaad rsdype.al ternativel y be
conflgured so that the playback history of every file
re&@ﬁhﬁ#ufmh¢dﬂmentbésh menory 34 is 26 transmitted
fromthe nusic player 30 to the server 10 in
conpl i anc@bgint Federcbiuesthd raomat te ber detetddd wher t he
server 10 Jﬁ@ges that the free space of the flash
mebrsgoizy sfbneet cdrgiders dowhl bhe silzstaftGrler

enbodi ment s]
playback count Kp and skip count Ks. Alternatively,

however, the song to be deleted may be selected while
considering either the substantial playback count Kp or
the skip count Ks.

The foregoing embodiment is configured so that a
‘download is performed when the music player 30 is placed
on the cradle 20, Alternatively, however, a download may
be performed when, for instance, the schedules of the
music player 30 and server 10 are synchronized with each
other.

The storage section of the music player does not
~always have to be a flash memory. The-storage device of

the server does not always have to be a hard disk.

Industrial Applicability
As described above, the present invention makes

it possible to replace a song in the music player 30 by
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When sel ecting the song to be deleted, the foregoing
enbodi nent considers both the substantial playback
count Kp and skip count Ks. Alternatively, however,
the song to be deleted may be sel ected while

consi dering either the substantial playback count Kp
or the skip count Ks. The foregoing enbodi nent is
configured so that a download is perfornmed when the
nmusi c player 30 is placed on the cradle 20.

Al ternatively, however, a downl oad may be perforned
whenether saist dncehet bersehetulreswohithein nausderlayer
30 and server 10 are synchronized with each other.
Theithotlgeissedti oatdfatdd phsiareplcayeandoedsigd and
al ways have to be a flash nenory. The storage device
of witheuts eramrirdogsthet nakways haveoitmw desprediarid pdicskdure,
I ndustrial Applicability As described above, the
prexentide exignent jrade sheddmep assiskli eus oo £ eidicel duadong
in the nusic player 30 by 27 another song in the
sesyegs.10 naturally in accordance wth the user's
esti mated preferences and wi shes and without
requiring the user to performa special procedure,
exerci se judgnment, or becone conscious of individua
songs. .
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28 CLAIM5 1. A nusic data transfer/recordi ng nethod

for transferring song data froma server, which

retains song data in a storage device, to a nusic

pl ayer, which plays back song data retained in a
storage section, and witing the transferred song

data in the storage section, the nethod conprising: a
first step for causing the server to select the song
data to be transferred to the nusic player from anong
the song data that are retained in the storage device
and not retained in the stOLAE section; a second step
for causing the nusic player to judge whether the

free spaceli B theist dréget s&rs farny niesoreiogedethdy fdwe
anmount of song data to be transferred; and a third

- st Epangfergug senohdatasfropl aysrvashewhitherétains song
space in the storage section is exceeded by the

andeght Bf sehgrdgeadevibe, ttansimraiedplogesel drich helays
song data to be deleted fromthe storage section,
dePetle 39n9 degkeretdinedginat &tfnmpet Becsiomagend writing
section, and wite. the song data transferred from

t hehe dyipas fiepredt Rengstatadge Sdet istnraghesediidmhe the

first step causes the server to
method comprising:

a first step for causing the server to select the
song data to be transferred to the music player from
among the song data that are retained in the storage
device and not retained in the storage section;

a second step for causing the music player to
judge whether the free space in the storage section is
exceeded by the amount of song data to be transferred;
and

a third step for causing the music player, when
the free space in the storage section is exceeded by the
amount of song data to be transferred, to selecﬁ the song
data to be deleted from the storage section, delete the
selected song data from the storage section, and write.
the song data transferred from the server into the
storage section,

wherein the first step causes the server to

preferentially select song data that has not been
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preferentially select song data that has not been 29
transferred to the nusic player and has been nost
recently registered in the server, as the song data to
be transferred to the nusic player; and wherein the
third step causes the nusic player to reference a
subst anti al playback count of each song data retained
in the storage section, the substantial playback
count denoting the nunber of tinmes a song was
continuqusly played for a duration not shorter than a
pr &dGOSIREREE bhethomusisk PharstintndihandipesoRgstat a
retained_in the storage section, the skip count
dedGEERG LYt REIRRRSS df° thReSeEVEBN P SddIsepeddpb? & be
duratio% shgrter than a predeterm ned one, and

Fraf

pr &8P ytO et dsiRePLBYEF dARE havi ng a | ow
subst anti al gla,ba%¥ %gugt or the son%rdata havi ng a
hi gh skip EBThtthdihEnisgngter s hederdsdg PEAYRT to

the storage section. 2. A rusic data
tr5ﬁ§?§??g%c%r%HQﬁf%¥§Eﬁ&dpi%Yba?¥zﬂﬁﬁ%ﬁwqfh§a§8n§°%ﬁu%?ta

froma,server, which retains song .data in a storage

dee?g_t%,ln?ﬁa s Shorager Seqht ¥ty mhfyé?béaevatgaﬁgpfﬁtbéck

LT BRUFEr vt G YA BuRRe 1ok s Grannd S6EE GRS | he

TELORE SO PNl BOL5E SLSR A PRI " o

Su
predetermined one, or a skip count of each song data
retained in the storage section, the skip count denoting
the number of times a song was played for a duration
.shorter than a predetermined one, and preferentially
select the song data having a low substantial playback
céunt or the song data having a high skip count as the
song data to be deleted from the storage section.

2. A music data transfer/recording method for
transferring song data from a server, which retains song
data in a storage deviée, to a music player, which plays

. back song data retained in a storage section, and writing-
the transferred song data in the storage section, the
method comprising: .

a first step for transmitting a substantial

playback count, which denotes the number of times a song

was continuously played for a duration not shorter than a
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pl ayback count, which denotes the nunber of tines a
song was continuously played for a duration not
shorter than a 30 predeterm ned one, or a skip count,
whi ch denotes the nunber of tinmes a song was pl ayed
for a duration shorter than a predeterm ned one, from
the nusic player to the server as a playback history
of each song data retained in the storage section; a
second step for causing the server to select the song
data to be transferred to the nusic player from anong
t hpredagedaiwed hate, abe &elal meatbunt ,t hdishosagetedentice
and not retained in the storage section, and to judge
whatheer the fimees spacegiwad hel Sial age seatik@Pién shorter
exceeded by the anmobunt of song data to be transferred,
a thanda shepidtenrndaedi age f heraerater mushienpl bger freehe
space in the storage section is exceeded by the
ampervenfas angldybackohher diransf evacdd sohg S&t€ctetidited
song data to be deleted fromthe storage section,
speei fhe tdmragengedaiant o be del eted, and transfer the
song data targeted for a transfer to the nusic
pl ayer; ard secoodr shepstp: faausdagsithg thevarisicc sallayer
to delete the specified song data fromthe storage
sedie grencamich bar itbebt hierdnrsdrsfrerdr ¢d shagmdsia@ platyert Heom
storage section,

among the song data that are retained in the storage

device and not retained in the storage section, and to
judge whether the free space in the storage section is
exceeded by the amount of song data to be transferred;

a third step for causing the server, when the
free space in the storage section is exceeded by the
amount of song data to be transferred, to select the song
data to be deleted from the storage section, specify the
song data to be deleted, and transfer the song data
targeted for a transfer to the music player; and

a fourth step for causing the music player to
delete the specified song data from the storage section
and write the transferred song data into the storage
section,

wherein the second step causes the server to
preferentially select song data that has not been

transferred to the music prlayer and has been most
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wherein the second step causes the server to
preferentially select song data that has not been
transferred to the nusic player and has been nost 31
recently registered in the server, as the song data to
be transferred to the nusic player; and wherein the
third step causes the server to reference the

pl ayback history transmtted fromthe nusic player

and preferentially select the song data having a |ow
substanti al playback count or the song data having a

hi JIFSSRIEAY chem Strechd nsbhg slateet,o dse thel ebrg dsito be

tth storage section. 3. A nusic player conprising:
st OT4GETRRERS Fortheettsacnglaony datda; pl ayback neans

for playing back the song data retained by the
st or age né§ﬁ§?l@oﬁﬁﬁana¥ﬁoﬂxneaWQSEsrtbenn@mM£ﬁnhﬂg

with_a server that retains song data in a storage

deVFEETHHE thecBilavhgcs onis datva tiraasmii s téd afisdre rhed music

fromthe server; and control neans residing on the

sef vereh iRC pag§esenhict Ner seleceetbpasend atah@aving a
neans i s exceeded by the anmbunt of song data

stfragg .
t 0 TY ZHEPERRERT kA Rcks epuat , oanthehemd hiathr teving a
sg$c$ Ls exceeded, selects the song data to be

delr&fe 5P of?WHe @5 the song data to be deleted from the

storage section.
3. A music player comprising:
storage means for retaining song data;
playback means for playing back the song data
retained by the storage means;
communication means for communicating with a
server that retaiﬁs song data in a storage device and
. Yeceiving song data that is transferred from the server;
and
control means residing on the server that judges whether a free space in
‘the storage means is exceeded by the amount of song data
to transferred from the server, and when the free space
is exceeded, selects the song data to be deleted from the
- 8torage means, deletes the selected song data from the
storage means, and writes the song data transferred from
the server in the storage means,

wherein the control means references a
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storage neans, deletes the selected song data fromthe
storage neans, and wites the song data transferred
from the server in the storage neans, wherein the
control neans references a 32 substantial playback
count of each song data retained in the storage
nmeans, the substantial playback count denoting the
nunber of times a song was continuously played for a
duration not shorter than a predetermined one, or a
ski p. count of each song data retained in the storage
ne&RBstenblalkind aybask gewdtipf edmw sonbedabd refabeed in
song was played for a duration shorter than a

pr EBet BFPFARR MSRES . aflie ppelbetatiadl byagbaektsounie song
data having a | ow substantial playback count or the
sofgROHHA NHELarnphtErep T ammg west hen sbrigpwla
to be deleted fromthe storage neans. 4. A nusic

pl BYayed it ifsidigat sepragle Fhaiter shanes abyedrft sorigied
data; playback neans for playing back the song data

r ePBE & By Stk sprbgel mams saaeniahi ceetavnetbans ther
conmuni cating with a _server, which retains song data
i S HPA% AGeTdeviRe, skin HruRT dengting t Hee sumiar ®f
substanti al playback count, which denotes the nunber
of FiRGFe S £o8anyefakl e ifRfogsdiration shorter than a

predetermined one, and preferentially selects the song
data having a low substantial playback count or the song
data having a high skip count as the song data to be
deleted from the storage means.

4. A music player comprising:

storage means for retaining song data;

playback means for playing back the song data
retained by the storage means;

communication means for communicating with a

. server, which retains song data in a storage device,

fransmitting to the server a substantial playback count,
which denotes the number of times a song.was continuously
played for a duration not shorter than a predetermined
one, or a skip count, which denotes the number of times a
song was‘played for a duration shorter than a
predetermined one, as a playback history of each song

data retained in the storage means, and receiving a
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pl ayed for a duration not shorter than a predetermnm ned
one, or a skip count, which denotes the nunber of
times a song was played for a duration shorter than a
predet erm ned one, as a playback history of each song
data retained in the storage neans, and receiving a 33
signal indicating the song data to be del eted, which
is transmtted fromthe server, and the song data
transferred fromthe server; and control neans for

del eting the song data to be deleted, which is
desiignhal ethdicattiencs dheespnfir data hieo Isd aldge edeanki clanics
witing the song data transferred from the server

i ntyanbeisted dymedmres se3te ABAIRAGhe As@ngata a nusic
pl ayer is replaced by another song in a server in
-actopdaberrad thirartheheserrseestanht ed preferences and
wi shes and without requiring the user to becone
consci ous @intinedi wiednal fepndsletArgPUNe3)sony thta tMUSHeC
player (30) or a CPU (11) in a server (10) detects or
r edel seed t héhigihz @ soHeaifnae=d dac ehen serfeas hf nenorhe
(34) and a playback history (a substantial playback
cofiheradp mesmisc hatddnerésindechrmurdoery dlthi tesnafaongl from
was continuously played for a duration not shorter

't hige s8erver into the storage means.
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predeterm ned one, or a skip count Ks, which denotes
the nunber of tines a song was played for a duration
shorter than a predeterm ned one) of every song
recording in the flash nmenory (34), and judges _
whet her any song should be deleted fromthe flash
menory (34) to permt a song to be downl oaded into

the nusic player (30) fromthe server (10). If any
song shoul d be deleted, the CPU selects a song having
a small (mnus) evaluation function K (e.g., K =2Kp -
Ks) as the song to be del etAd$TR3ETFi g. 1 14: Hard di sk
13: Menory _16: Media drive 19: USB I/F 17: Network

|/F 2: Chr§8RrJcircuinusiznplesBri nteréptacedd :byBairiothyr
33: Mempry 34: Flash nenory 35: Decoder Fig. 2 File

i dETEF LRafi SATYRF ok reagamrdance with the user’s estimated

pPreferences and wishes and without requiring the user to
become conscious of individual songs. A CPU (3) in the
music player (30) or a CPU (11) in a server (10) detects
or receives the size of a free space in a flash memory
(34) and a playback history (a substantial playback count
Kp, which denotes the number of times a song was
continuously played for a duration not shorter than a

- predetermined one, or a skip count Ks, which denotes the
number of times a song was played for a duration shorter
than a predetermined one) of every song recording in the
flash memory (34), and judges whether any song should be
deleted from the flash memory (34) to permit a song to be

. downloaded into the music player (30) from the server
{10}. 1If any song should be deleted; the CPU selects a’
song having a small (minus) evaluétion function K (e.g.,

K = 2Kp - Ks) as the song to be deleted.
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Song name Artist name Length Size Server
registration date/tinme Misic player registration
date/time Transfer-to-nusic-player count Fig. 3 36
File identification informati on Song nane Artist namne

Length Size Date/time of registration fromserver

Subst anti al playback count Kp Skip count Ks
Eval uation function K Fig. 4 40. START 50: START 41:

Pl aced on cradl e? 42: Send inquiry to server 51: File
to be downl oaded found?

Fig. 1

14: Hard disk

13: Memory

16: Media drive

18: USB I/F

17: Network I/F

2: Charger circuit

39: USB interface

3: Battery

33: Memory

34: Flash memory

35: Decoder

Fig. 2

File identification information
Song name

Artist name

Length

Size

Server registration date/time

Music player registration date/time

Transfer-to-music-player count

Fig. 3
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52: Notify that no file is to be downl oaded END 53:
Notify of download size 43: Any file to be recorded?
END Fig. 5 44: Detect free space 37 45. Free space ?
downl oad size? 46: Delete file 47: Request file
transfer 54: Transfer file 48: Record file 49:
Notify 55: Perform process in accordance with
notification END END Fig. 6 60: START 70: START
61: Placed on cradle? 62: Detect free space 63:

Indi cate free space and pl ayback history of each file
anBikenddmidfiicpttionsénfermation

Song name

Artist name -

'Length

Size

Date/time of registration from server
Substantial playback count Kp

Skip count Ks

Evaluation function K

Fig. 4
40: START
50: START

41: Placed on cradle?

42: Send inguiry to server

51: File to be downloaded found?

-52: Notify that no file is to be downloaded
END

53: Notify of download size

43: Any file to be recorded?

END

Fig. 5

44: Detect free space
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71: Any file to be downl oaded? 72: Notify that no file
is to be downl oaded END Fig. 7 73: Free space ?

downl oad size? 74: Transfer file 38 END 75: Sel ect
file to be deleted 76: Indicate file to be del eted and
transfer file to be recorded 64: Any file to be
recorded? 65: Any file to be deleted? 77: Perform
process. for file deletion 66: Delete file 67: Record

file END END 39
45: Free space = download size?
46: Delete file
47: Request file transfer
54: Transfer file
48: Record file
49: Notify
55: Perform process in accordance with notification
END

END

Fig. 6

60: START

70: START

61l: Placed on cradle?

62: Detect free space

63: Indicate free space and playback history of eachrfile
and send inquiry to sexrver

71: Any file to be downloaded?

72: Notify that no file is to be downloaded

. END

Fig. 7
73: Free space = download size?

74: Transfer file
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END

75: Select file to be deleted

76: Indicate file to be deleted and transfer file to be
recorded

64: Any file to be recorded?

65: Any file to be deleted?

77: Perform process for file deletion

66: Delete file

67: Record file

END

END
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