- 1 505P0298 DESCRI PTI ON | NFORMATI ON PROCESSI NG
APPARATUS AND METHOD, PROGRAM RECORDI NG MEDI UM AND
PROGRAM Technical Field [0001] The present invention
relates to an information processing apparatus and

nmet hod, a programrecordi ng nmedium and a program

More specifically, the present invention relates to

an information processing apparatus and nethod, a
program recordi ng medi um _apd-a program whi ch al | ow,
when perform ng the processing of copying or nowoBs®0298
data between two recording nedia of different

recording formats, rec to be handl ed
wi t hout nuch concern f%?ggg%Pgﬁﬁference in recording

forﬁﬁﬁo ?ItO‘RI bRecALE F1ef 6e Rafuk e£RD AiioDTE BRYARAM
Background Art [0002] Recent years have seen

wi despread usermforpIR¢DMEDIYH} alND teosanil e Di sk)
recorder, a hard disk recorder incorporating a hard
di sk (rmagnetic disk) with a capacity greater than
that of a DVD, and the like, in particular, as
Tepparcatiudirdel recording AV data (data including image
ggt and sound data) such as television broadcast
[ %@r anms. 2 S05P0298

The present invention relates to an information
processing apparatus and method, a program recording medium,
aﬁd a program. More specifically, the present invention
relates to an information processing apparatus and method, a
program recording medium, and a program which allow, when
performing the processing of copying or moving data between
two recording media of different recording.formats, recorded
data to be handled without much concern for the difference
in recording format due to the difference in recording

medium.

Background Art
[0002]

Recent years have seen widespread use of a DVD (Digital
Versatile Disk) recorder, a hard disk recorder incorporating
a hard disk (magnetic disk) with a capacity greater than
that of a DVD, and fhe like, in particular, as apparatus for
- recording AV data (data including image data and sound data)

such as television broadcast programs.




[0003] In recent years, in particular, it has becone
comon to tenporarily record AV data such as

tel evi sion broadcast prograns onto a hard di sk and
then copy (or dub) or nove the AV data onto a DVD
[0004] In this case, there are sonme inconveni ences
resulting fromthe difference between a hard di sk and
a DVD as recording nedia. For exanple, when

perform ng dubbing of AV _data, since a hard di sk and

a DVD differ in recording capacity, if the sizesobpro29s8
the AV data recorded on the hard disk exceeds the

| rding capacity of the DVD, it is necessary, in
Ly

r to record the AV data onto the DVD, to divide

the 1AVrdatAc i (MO Si 38SpapBld€lad han hie Heesidlidigmon to
capacity of the DVD and then record the divided data

t@ndaraarilpl veabrd yawfddbdDsuchnas ht slaaisd ont heoadcast
processing of previously dividing one AV data into a
pptanaals rptef adared idisk eqdi Fhen Wt hiadetihet 8T fRYH the
ease of use. hOOOS] In view of this, there has been
A HIGs€4t8n2i Y Brmati on  recordi ng apparatus ai med at
[@ﬁgﬁcing the i nconveniences resulting fromthe
itTt'erence in recording capacity (see, for exanple,

Pat et +DOSUNRIY | Jhne rLOQ0B] sorh Pl RN vBRGUABES Adsulting
Japanese Unexani ned Patent 3 S05P0298

from the difference between a hard disk and a DVD as
recording media. For example, when performing dubbing of AV
data, since a hard disk and a DVD differ in recording
capacity, if the size of the AV data recorded on the hard
disk exceeds the recording capacity of the DVD, it is
necessary, in order to recoxrd the AV data onto the DVD, to
divide the AV data into sizes smaller than the recording
capacity of the DVD and then record the divided data onto a
plurality of DVDs. 1In this case, the processing of
previously dividing one AV data into a plurality of data is
réquired, which detracts from ease of use.

[0005]

In view of this, there has been propesed an information
recording apparatus aimed at reducing the inconveniences
resulting from the difference in recording capacity (see,
for example, Patent Document 1).

[0006]

[Patent Document 1] Japanese Unexamined Patent




Application Publication No. 2002-304822 Discl osure of

I nvention Problemto be Solved by the Invention

[0007] In addition to the difference in recording
capacity, a DVD and a hard disk differ in the
recording format itself. Accordingly, to dub or nove
AV data recorded on a hard disk onto a DVD, it is
necessary to performthe conversion processing from

the recording format of theszhard disk into the
‘recording format of the DVD. [0008] In view of thepo29s
above-descri bed circunstances, it is an object of the

resent. inyention.t ke,ht,D ipble to perform in

Aaplnlocragléjﬁi %%%%Ca%alﬁ%erﬁ%'tﬁgbﬁrggiés% ng of dubbing or

novi ng data recorded on a recordi ng nmedi um onto

anot her recording nmedi um of a recordi ng fornat
piidfenant off roveddiatm of the recordi ng nedium Means

for Solving the Problem [0009] A first information
Pyoiolces sionheapprvret by ¢het Reveresa@nt i nvention

i ncl udes: recording requesting neans for requesting
[¢0r di ng of recording data, which is data to be

r ecg%gggﬂl{%ﬁg%%g%g‘gn Je.f¥Vie1t: hncae plrne%%tc %g].rqucgcﬁoalrjér%%ty, a

ado ( or-a fitst recording ne
pud TaHa %%QE?' &‘%s}?‘?ﬂtﬁf@r MRaPRe Qo AR bkihhg itself.
g of the t he

recordin recordi ng data onto
Accordingly, to dub or move AV data recorded on a hard disk
onto a DVD, it is necessary to perform the conversion
processing from the recording format of the hard disk into
the recording format of the DVD.
[6008]

In view of the above-described circumstances, it is an
object of the present invention to make it possible to
‘perform, in a more suitable manner, the processing of
- dubbing or moving data recorded on a recording medium onto

another recording medium of a recording format different

from that of the recording medium.

Means for Solving the Problem
[0009]

A first information processing apparatus of the present
invention includes: recording requesting means for
requesting recording of recording data, which is data to be

recorded, in accordance with a predetermined format adopted




first data recording nmedium in response to the
request for recording the recording data nade by the
recordi ng requesting neans; and second recording
control neans for controlling recording of the
recording data onto a second recording nmedium in
accordance with the control of the first recording
control nmeans. [0010] The first infornmation
processi ng apparatus of the4 present invention may be
configured such that the first recording controlso5r0298
nmeans outputs the recording data together wth a
£&OHTBNG sEeAUESEI WY Rk Ng: Pt 1he J@gakdLpaL #8 Gneans
onto the first data recordi ng nmedium and the second
féecaindirbyl Cogt fedo rEians otaukesréder-dieodditagonad acia
be recorded onto the second data recordi ng nedi um by
fioriv eletienge co héino medidueut putedyonste thi the regersh rpr
control neans into, a command requesting recording of

reRAE oAt GhEhECSRETTY data merdedrdithy medrariand

out put.ting the co nd. POOll The first_inforpmation
L R e
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apparatus further 1 ncludes another” recording

rd@dasyl ngdMBaNsid Acdoequast i Mot et dongrol dhethe
recording data in accordance w th another format
fidiftf eeentdbng SOHRO2A8 mebnem t he predet erm ned format,
the other recording requesti ng neans requests
[4%&d&dr di ng of the recording data

The first information processing apparatus of the
present invention may be configured such that the first
recording control means outputs the recording data together
with a command requesting recording of the recording data
onto the first data recording medium, and the second
recording control means causes the recording data to be
.recorded onto the second data recording medium by converting
the command output by the first recording control means into
a command requesting recording of data onto the second data
recording medium and outputting the command.

[0011]

The first information processing apparatus of the
present invention may be configured such that the first
information processing apparatus fufther includes another
recording requesting means for requesting recording of the

recording data in accordance with another format different




output by the first recording control neans, in
accordance wth the other format, and that the second
recordi ng control rmeans causes the recording data to
be recorded onto the second data recording nedium in
response to the request for recording the recording
data made by the other recording requesting neans.
[0012] The first information processing apparatus of
the present invention may e configured such that the
first data recording nediumis an optical disk, sapH0298
the second data recording nediumis a hard disk

eAMOIBL pAALESEnd ULEBRREON PLOCRSRINGBBLAOE, of the

present” invention iIncludes: a recording requesting
réfeRtohg neguestdqigsteceedbh@ind deatkdragotaimy dstiach
is data to be recorded, in accordance with a
oytrredeber hhaeflifor netcoadopt edonfrl ancfansst inezordidagce
medium a first recording control step of controlling
wittde 0@ agheF fenatec ardi gaaaa‘%%? CTREENENECCPFITRT FangTol

recordi n dium in.response tq the request for
nSABo ATt N IESTAIRG dAta T HRCPRESHeChr i g
e A B s A e B { SRR G0 ORL LS Rl 2o

¥Ry EREOF &I IMRULHEL hidaHPlRNGehvk T ReddiRiing
control of the - 6 S05P0298 first recording contro

resfueptih@0h&dns .
[0012]

The first information processing apparatus of the
present invention may be configured such that the first data
recording medium is an optical disk, and the second data
recording medium is a hard disk.

[0013]

A first information processing method of the present
invention includes: a recording requesting step of
requesting recording of recording data, which is data to be
recorded, in accordance with a predetermined format adopted
for a first recording medium; a first recording control step
of controlling recording of the recording data onto the
first data recording medium, in response to the request for
recording the recording data made in the recording
requesting step; and a second recording control step of
controlling recording of the recording data onto a second

recording medium, in accordance with the control of the




A programin a first programrecordi ng medi um of the
present invention causes a conmputer to execute
processing including: a recording requesting step of
requesting recording of recording data, which is data
to be recorded, in accordance with a predeterm ned
format adopted for a first recording nedium a first
recordi ng control step of <controlling recording of
the recording data onto thegfirst data recording
medium in response to the request for recordi ngpthezos
recording data nade in the recording requesting step;
fgpq:a %gggnd rq&a&%ﬁp% %ontrol step of controlling
PetorE g oP t FE Fedordithg data onto a second
[6@cQr ding medium in accordance with the control of
the first recording control step. [0015] A first
progr pab@fart ey pr esest bAYERdM e RAadsas Bed DONp ehet 0
execut e processing including: a recording requesting
psdmtofinregtest | apaesc er dongubér riex ardichgedaracessich
is data to be recorded, in accordance with a .
inplegBngr nPnstcy BHingt TaAHSEE4NT oF teP 9T FLIFBEDTTYY ng

medium a_ first recordin ontrol step.of. . controlli
S § o F PTG dr NP AaR s bt a6 Py BrCaT
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recording the recording data nmade in the recording
f{epuesldordi sl eRediant & $8ee8drdcoRPnR0298trbeCot &l NEE

control step of controlling recording of the recording
celato1dihg aesecdirdy rodc ahei mgcoedingndata aotor tamceirst
data recording medium, in response to the request for
recording the recording data made in the recording
requesting step; and a second recording control step of
controlling recording of the recording data onto a second
recording medium, in accoxrdance with the control of the
-first recording control step.
{0015]

A first program of the present invention causes a
computer to execute processing including: a recording
requesting step of requesting recording of recording data,
which is data to be recorded, in accordance with a
predetermined format adopted for a first recording medium; a
first recording control step of controlling recording of the
recording data onto the first data recording medium, in
response to the request for recording the recording data

made in the recording requesting step; and a second




with the control of the first recording control step
[0016] A second information processing apparatus of
the present invention includes: reading requesting
means for requesting reading of record data, which is
previously recorded data, in accordance with a
predeterm ned format adopted for a first recording
medi um first reading control neans for controlling
readi ng of the record data fromthe first recording
medi um in response to the request by the readi B95P0298
requesti ng neans; and second readi ng control neans
tr ' [ -3
ro @3y EOhb P SR ) cBhe DR LR R O
r&EQMdi%ly ahthhéntd id HedoR@dirBEo QMUY AHedTR@NS in[ H8dAdance
The second i nformati on processing apparatus of the
wptiesenrt conveol i of thy fiesconécgudiedy suniirohastéhe
first reading control means outputs a conmand
[p@kplesting reading of the record data fromthe first

data recording nedium and the second readi contro
rears SESPRGS HHE TSGR IPHESE T BEPAEAHNF r tm T

p%&&gﬂg&%%%ﬁ%%§ggéﬁ%#ﬁ§e r?é Q&P%%%Qﬁﬁﬁk H% lmggﬁs for

omman readi ng” contr means 1 nto

r%]ué%@mngeBQﬁQ@S&f NG Jd8adbRga Of wit 8, riacordvdatar § rom
the second data recordi ng medi um and outputting the
r&&rIIad da8a SOMIP0ROR r Jae:8)ri Thea setend drafiacdatoamt
processi ng apparatus of the
adopted for a first recording medium; first reading control
means for controlling reading of‘the record data from the
first recording medium, in response to the request by the
reading requesting means; and second reading control means
for controlling reading of the record data from a second
recording medium, in accordance with the control of the
first reading control means.
[0017]

The second information processing apparatus of the
present invention may be configured such that the first
reading control means outputs a command requesting reading
of the record data from the first data recording medium, and
the second reading control means causes the record data to
be read from the second data recording medium by converting
the command output by the first reading control means into a

conmand requesting reading of the record data from the

- second data recording medium and outputting the command.




present invention may be configured such that the
second information processing apparatus further
i ncl udes another readi ng requesting neans for
requesting reading of the record data in accordance
with another format different from the predeterm ned
format, the other reading requesting neans requests,
in response to the command output by the first
readi ng control neans, readipng of the record data in
accordance with the other format, and that the segempd>os
readi ng control neans causes the record data to be
read from the second data recording nmedium in
[p@kPonse to the request for reading the record data
made by the_qt her reading '
TheTyﬁcéﬁﬁopﬁf%ﬁ ﬁW%%%OBr86é§§%$§?éua ra?ggso%§3%é§
pPL seesr‘?tf‘tjfd&e‘ﬁ%%hoﬁlawe fdddghreACk el QRrEMthieC attond
neans or conmunicating wi th an external device
+h BGEmel NG thecebbisy Adaratesorditge mediacimdes anapséer

the record data read fromthe second data recording
r 8B himM teopte iogt Beams Thevircgueshihadf eRf e Ofi £8F
data recording medium [0020] The sgcond [ f%%@%%LOProm
rpcocesdity iappararaanet Wid aprEsent PN ey be
configured such that the fir dat é§§¥% gﬁgiﬁga
ineg: al & t ns
the BFEUPITERRC RT3 e TBEoNE AAr o © LOSR0508
ré%&géé%fmkﬁn¥¥s%%hgé @or%ﬁéjéyﬁﬂénd[gggﬂ&t by the first
reading control means, reading of the record data in
accordance with the other format, and that the second
reading control means causes the record data to be read from
the second data recording medium, in response to the request
for reading the record data made by the other reading
requesting means.
[0019]
The second information processing apparatus of the
present invention may further include communication means
for communicating with an external device including the

first data recording medium to transfer the record data read <4

from the second data recording medium to the external device

including the first data recording medium.
[0020]

The second information processing apparatus of the

present invention may be configured such that the first data

recording medium is an optical disk, and the second data




A second information processing nethod includes: a
readi ng requesting step of requesting readi ng of
record data, which is previously recorded data, in
accordance with a predeterm ned fornat adopted for a
first recording nmedium a first reading control step
of controlling reading of the record data fromthe
first recording medium in response to the request
made in the reading requestyng step; and a second
readi ng control step of controlling reading of tkesp0298
record data froma second recording nedium in
accordance ..with th a%%hhggk of the first reading
TeEHT O EEgpum T%dﬁgﬂ progiamin a second program
[6§§irding medi um of the present invention causes a
conputer to execute processing including: a reading
r equestipgd stieforafatiequpsbiags irvpdiengodofne bobrsd dat a,
which is previously recorded data, in accordance wth
readired eteemrs hedg f otemto hdopueg tiioy acdding ofr gesodidngatar
medium a first reading control step of controlling
whehi g PaR Vi Bes b P IEREa IR FBm PheE TG Ee R ettb i hg
medi um .in response fo.the_request [ o
p?%é%ﬁ%ﬁ?lpéauggg$%b‘%"6?%a38raas€%%%%q§§§ F%gsc%%??%ﬁ' 2
£ EP r(f%fdiﬁgné&%iéln%&{egaa engoRE rb 18 dPGREMA 1 gt 8 f £108n @
secon recording medi um in accordarce with'the
rSOMd AatQf Firbg thd rsftrJreadicBgdentralived, epn 1@sponse to

SO05P0298 [0023] A second program of the present
thevendiean @adsesn ache reading requesting step; and a
second reading control step of controlling reading of the
. record data from a second recording medium, in-accordance
with the control of the first reading control step.

[0022]

A program in a second program recording medium of the
present invention causes a computer to execute processing
including: a reading requesting step of requesting reading
of record data, which is previously recorded data, in
accordance with a predetermined format adopted for a first
recording medium; a first reading control step of
controlling reading of the record data from the first
recording medium, in response to the request made in the
reading requesting step; and a second reading control step
of controlling reading of the record data from a second

recording medium, in accordance with the control of the

first reading contrel step.




conmputer to execute processing including: a reading
requesting step of requesting reading of record data,
which is previously recorded data, in accordance wth
a predeterm ned format adopted for a first recording
medium a first reading control step of controlling
reading of the record data fromthe first recording
medium in response to the request made in the
readi ng requesting step; -angd a second readi ng contro
step of controlling reading of the record data &oesoass
second recordi ng nedium in accordance wth the
[ rol of the first reading control step. [0024] A
third i nformati on processi ng apparatus of the present
i NVENkkednd ldides o@ tREOFEHNGY equestiog sanddson
requesting recording of recording data, which is data
cénpuiter tecexeed;e iprcaessidantecwdimaa pr edetdengri ned
format adopted for a first recording medium a first
re@estdnagseent 9l regeetiian sortiny I9thgeregdr drtry ofbich
.the recording data onto, the fir§} data,recording
=50 1) (11 yr%%% %6 tehe TP eYUERE A S W?Ego?ding t he

p IR0 J2k S RAe Dy chhe L eCOTAING L LeGUaSHL Medium; a
sectlon;_and a secon recordi ng control secti on

£ G RhhiAY ESCOFSll RG e@f ckhBok BENNGINRY rdatiangnd o tthe
second recording nmedium in accordance with the

reatdr abtaf fihe tHd rikirsteeordrdinhg oridiok, Séat response to

11 SO05P0298 [0025]
the request made in the reading requesting step; and a

second reading control step of controlling reading of the
record data from a second recording medium, in accordance
with the control of the first reading control step.

[0024]

A third information processing apparatus of the present
invention includes: a recording regquesting section
requesting recording of recording data, which is data to be
_recorded, in accordance with a predetermined format adopted
for a first recording medium; a first recording control
section controlling recording of the recording data onto the
first data recording medium, in response to the request for
recording the recording data made by the recording
requesting section; and a second recording control section
dontrolling recording of the recording data onto a second
recording medium, in accordance with the control of the

first recording control section.




A third information processing nmethod of the present
i nvention includes: requesting recording of recording
data, which is data to be recorded, in accordance
with a predetermned format adopted for a first
recording medium performng first recording contro
for recording the recording data onto the first data
recording medium in response to the request for
recording the recordi ng datia; - and perform ng second
recording control for recording the recording daapr0298
onto a second recording nmediumin accordance wth the
[5éj§f recording control. [0026] A fourth information
processi ng apparatus of the present invention
i NClau@8s rdai f Eadhdtg heguest & ith$ et ofegheSrndi@nt
readi ng of record data in accordance with a
ipreadeitoer fneéddéor netqueckaphgdréonrdig rst reecodingglata,
medium a first reading control section controlling
whicliifg deftat ke be¢ exssardgdy alnr earerdanqer stithedor di ng

medi um .in response to the request by the reading.
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A fourth information processing apparatus of the
reyEsert tonvaat requd iclivdesecoequestig reeadihgg odata;

record 12 SO5PC298 data in accordance with a
anpt aoetfonniingdséovnmhtreadogiad fonrtepel for recording the

recording data onto a second recording medium in accordance
with the first recording control.
[0026]

A fourth information processing apparatus of the
present invention includes: a reading requesting section
reguesting reading of record data in accordance with a
predetermined format adopted for a first recording medium; a
first reading control section controlling reading of the
record data from the first recording medium, in response to
the request by the feading requesting section; and a second
reading control section controlling reading of the record
data from a second recording medium in accordance with the
control of the first reading control section.

[0027]
A fourth information processing apparatus of the

present invention includes: requesting reading of record




first recording nmedium performng first reading

control for reading the record data fromthe first
recording mediumin response to the request; and
perform ng second reading control for reading the
record data froma second recording nediumin
accordance with the first reading control. [0028]
According to the first information processing

apparatus, information pyracessing nethod, program
recordi ng medium and programas well as the thigodpo298
i nformati on processing apparatus and information

d%fzgclqés;&grashbe%péh _tah%r@ﬁs%s%iné&VﬁMagﬂgdaﬁeeﬁ did\g 5

data is requested in accordance w
f predlaeteiordnad hodimt; AdorfihgSPONSe He@ding E6ftest ,for
the control for recording data onto the first
regtorgithg reedrdmiats ferchokthedfisnd fagorkdéng madium in
accordance with the control, the control for
eI f§ SRt arvMB W hérgeponfiorainy seseaddragdimdi um
IS % rf.ormed. %00%3? Accordin? to the secon di
CPh ProhS PP HREsEth g S pPafat aist T Thifo FirgPPgnt ecording
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program as we as the four I hf'or mat i"on processi ng
(@@pAr atus and i nformation processing nmethod of the
present invention, reading of data recorded on the
secandrdes®rth nigharetlitan iis foeadesbedpracacciorgdapparatus,
wWith the predeternmned format, and in response to the
inpkqueedtiont REcdSssigEsPE2O-d, cpReYBIN gfecoaddnagneldiem, and
fromthe first recording nmediumis, ,
program as well as the third information processing
apparatus and information processing method of the present
invention, recording of data is requested in accordance with
the predetermined format, and in response to the request,
the control for recording data onto the first recording
medium is performed, and further, in accordance with the
control, the control for recording data onto the second data
recording medium is performed.
[0029]

According to the second information processing
apparatus, information processing method, program recording
medium, and program as well as the fourth information
processing apparatus and information processing method of
the present invention, reading of data recorded on the

second recording medium is requested in accordance with the

predetermined format, and in response to the request, the




performed, and further, in accordance with the

control, the control of reading data fromthe second
recording mediumis perforned. Advantages [0030]
According to the present invention, information can be
recorded. Further, according to the present invention,
previously recorded data can be read. In particular,

i nformati on can be recorded onto a recordi ng nmedi um
that perforns recordi ng -ofid Af ormati on, in accordance
with a recording format of another recordi ng nmediosm298
which is different fromthe recording format of the

cERGU1AIR0 BB M dadanehy tﬁécﬂfg@tﬂe%ﬂa%%emgdgim is
data onto another recording nedium Brief scription

p&f £ dridDr antngsrthO3ln Gicgordahse avibloakedicagtam, the
showi ng a configuration exanple of an enbodi nent of a
cdsrambldioik reedbngledattzn fimwinc hhet hecprd semordivgninédinn sis
lied. Fig. 2 is a diagramshowi ng a configuration
eg-of the recording area of a DVD. Fig. 3 is a
dlagran1shomﬁng a configuration exanple of 14
SP0298 the recording area of a hard disk 18A of a
add dicgk recorder 1 shown in Fig. 1. Fig. 4is a
dlagr n1shomnng anot her confi guration

[0030]

According to the present invention, information can be
recorded. Further, according to the present invention,
previously recorded data can be read. 1In particular,
information can be recorded onto a recording medium that
performs recording of information, in accordance with a
recording format of another recording medium which is
different from the recording format of the recording medium,
thereby facilitating copying cf data onto another recording

medium.

Brief Descripticn of the Drawings
[0031]

Fig. 1 is a block diagram sﬁowing a configuration
example of an embodiment of a hard disk recorder to which
the present invention is applied.

Fig. 2 is a diagram showing a configuration example of
the recording area of a DVD.

Fig. 3 is a diagram showing a configuration example of




exanpl e of the recording area of the hard di sk 18A of
the hard disk recorder 1 shown in Fig. 1. Fig. 5is a
diagramillustrating each of read conmands

respectively used when readi ng data recorded on the

DVD and the HDD. Fig. 6 is a diagramillustrating

each of record commands respectively used when
recording data onto the DVvD and the HDD. Fig. 7 is a
diagramillustrating a SENDR4ORC | NFORVMATI ON command

as an ATAPT command. Fig. 8 is a flowchart S05P0298
illustrating the recording processing by the hard

tih ShedpC@hdehrda SHOW HaRkdFigskl18a FA0.a alrd @isk
flowhart illustrating the dubbing processing by the

rdrasiedi Sk sheenr therrFilg.shown in Fig. 1. Fig. 10 is a
di agram showi ng the configuration of a virtual DVD
ar edigrr 4ngech ol adrenhahdvih s lken@hegheanfigurigon 1,
Fig.. 11 is a flowhart illustrating the processing of

SHEIRIG iOfg thRer BT BMA PSR RAgEP Yt Dyl itke L Par ot gi%‘fk

recor.der 1 shown jn.Fig. .1. Fig..12 is a block diagram
h%ﬂ%ﬁ#ﬁ% 5988ﬁ$?ﬁdiakrgﬁ'lgxgﬁ%relbf anot her enbodi nent

of @iBard disk {:eCQLACE1{Qs o ¢ MPREABor WAL LD dRifrands

present 1nvention’is applied. Fig. 13 is a diagram
r &I A yCABEd Gl 1X@RJEXENPL €a OfecddiRdr ea0t Kl NEVIAraal

of the hard disk 18A of a hard disk
the HDD.

Fig. 6 is a diagram illustrating each of record
commands regpectively used when recording data onte the DVD
and the HDD.

Fig. 7 is a diagram illustrating a SEND OPC INFORMATION
command as an ATAPT command.

Fig. 8 is a flowchart illustrating the recording
processing by the hard disk recorder 1 shown in Fig. 1.

Fig. 9 is a flowchart illustrating the dubbing
processing by the hard disk recorder 1 shown in Fig. 1.

Fig. 10 is a diagram showing the configuration of a
virtual DVD area arranged on the hard disk 18A shown in Fig.
1.

Fig. 11 is a flowchart illustrating the processing of
detecting the end of disk image data by the hard disk
recorder 1 shown in Fig. 1.

Fig. 12 is a block diagram showing a configuration

example of another embodiment of a hard disk recorder to




recorder 40 shown in Fig. 12. Fig. 14 is a diagram
showi ng the configuration of an MBR (Master Boot
Record) 61 shown in Fig. 13. Fig. 15 is a diagram
showi ng the configuration of partition information
stored in a partition table 72 wwthin the MBR shown

in Fig. 14. Fig. 16 is a diagramshow ng a
configuration exanple of the recording area of the
hard di sk 18A of the hard dissk recorder 40 shown in
Fig. 12. Fig. 17 is a diagram show ng the S05P0298
configuration of a directory entry shown in Fig. 16.

widch tH8 bSededt OMEhati dnl L H%%ﬁii&ﬂ the recording
processing by the hard disk 40 shown in Fig. 12. Fig.

19 irsga i owvkhadhaghchusknaking 4 hendibbragi oprocegdiengt
in the hard disk 40 showmn in Fig. 12. Fig. 20 is a
the ookcodidagyaarshovii idiea heodf disk atdforrf exhapiiedbik an
enbodi mnent of a video canmera to which the present
reoRises R PROWPPIN dd9-Filg- 21 is a di agram show ng the

processi exec ted b DvD I corder
Iayé} by??ayer gra%ngbwﬁﬁglgla Pgb?%ﬁg%ﬁghfﬁbaphe

i © %%'ea?gs%@%&dmﬁy 61t BRoNAr g, dissk necorder 1 shown
. on a layer-by-layer - 16 "S05P0298 basis.

FI 9F1§3 15 B & agLamahoMbrthd RB1PoaesSHh Agr Bxe et ed

by the hard disk recorder 40 shown in Fig. 12 on a
pdmyigri-doyinformation stored in a partition table 72 within
the MBR shown in Fig. 14.

Fig. 16 is a diagram showing a configuration example of
the recording area of the hard disk 18A of the hard disk
recorder 40 shown in Fig. 12.

Fig. 17 is a diagram showing the configuration of a
directory entry shown in Fig. 16.

Fig. 18 is a flowchart illustrating the recording
processing by the hard disk 40 shown in Fig. 12Z.

Fig. 19 is a flowchart illustrating the dubbing
processing in the hard disk 40 shown in Fig. 12.

Fig. 20 is a block diagram showing a configuration
example of an embodiment of a wvideo camera to which the
present invention is applied.

Fig. 21 is a diagram showing the processing executed by
a DVD recorder on a layer-by-layer basis.

Fig. 22 is a diagram showing the processing executed by

the hard disk recorder 1 shown in Fig. 1 on a layer-by-layer




| ayer basis. Fig. 24 is a block diagramshow ng a

configuration exanple of a personal conputer.

Ref erence Numerals [0032] 1 hard disk recorder 11

i nput operation section 12 AV data input section 13

AV out put section 14 recordi ng/ reproduction section

15 UDF processing section 16 device control section

17 device control section 17A conmand conversion

section 18 HDD (Hard Di sk jlori-ve) 18A hard di sk 19

comuni cation section 31 lead-in area 32 nanagers®sBP0298

information 33 |ogical volune area 34 nanagenent
padformation 17 S05P0298 35 | ead-out area 40 hard

I sk recorder 41 FAT processing section 42 device
contigl s®Cid G0 diagram showing the processing executed by

the hard disk recorder 40 shown in Fig. 12 on a layer-by-
layer basis.
Figl 24 is a block diagram showing a configuration

example of a personal computer.

Reference Numerals
[0032]
1 hard disk recorder
11  input operation section
12 AV data input section
13 AV output section
14 recording/reproduction section
15 UDF processing section
le device control section
17 device control section
17A command conversion section
18 HDD {(Hard Disk Drive)
18A hard disk
19 communication section
31 lead-in area
32 management information
33 logical volume area

34 management information




51 begi nning sector 52 space area 53 data area 61 MBR

(master Boot Record) 61-1 start code 61-2 partition

table 62 first partition 63 second partition 64

third partition 65 fourth partition 71 start code 72

partition table 81 flag 82 start sector (CHS) 83

type 84 end sector (CHS) 85 start sector (LBA) 86

partition size 91 MBR 92 space area 93 partition - 18

S05P0298 101 FAT 102 FAT (backup) 103 file 104 file
S05pP0298

35 lead-out area

40 hard disk recorder

41 FAT processing section
42 device control section
51 beginning sector

52 space area

53 data area

61 MBR (master Boot Record)
61-1 start code

61-2 partition table

62 first partition

63 second partition

64 third partition

65 fourth partition

71 start code

72 partition table

81 flag

82 start sector (CHS)

83 type

84 end sector (CHS)

85 start sector (LBA)

86 partition size

91 MBR

92 Space area

93 partition




105 file 106 space area 121 nanme 122 extension nane
123 attributes 124 reserved 125 creation tine 126
creation date 127 |ast access date 128 begi nni ng
cluster nunber (High) 129 recording tinme 130

recordi ng date 131 begi nning cluster nunmber (Low) 132
file size 140 video canera 141 CPU 142 power source
143 ROM 144 RAM 145 canera function section 146 i nage
signal processing section 1% -S05P0298 147 optica

| ens section 148 photoel ectric conversion secti os0524998
i mage i nput/output section 150 liquid crystal display

101 FAT

102 FAT (backup}

103 file
104 file
105 file

106 space area

121 name

122 extension name

123 attributes

124 reserved

125 creation time

126 creation date

127 last access date

128 beginning cluster number (High)
129 recording time

130 recording date

131 beginning cluster number ({Low)
132 file size

140 video camera

141 CPU

142 power source

143 ROM

144 RAM

145 camera function section

146 image signal processing section




151 sound processing section 152 sound input section
153 operation i nput section 154 communi cation section
156 HDD 156A hard-di sk 200 personal conputer 201 CPU
202 ROM 203 RAM 204 internal bus 205 input/out put
interface 206 input section 207 output section 208
recordi ng section 209 conmuni cation section 210

drive 211 magnetic disk 212 optical disk 213

magnet o-opti cal disk 214 gem-conductor nenory 20
SO05P0298 Best Mdde for Carrying Qut the Inventi ¢G5rP0298
[0033] Fig. 1 is a block diagramshowi ng a

confipgurddia1 exagplec-©foan enbodi ment of a hard disk
recorder to which

148 photoelectric conversion section
149 image input/output section
150 1liguid crystal display
151 sound processing section -
152 sound input section

153 operation input section
154 communication section

156 HDD

156A hard disk

200 persconal computer

201 CPU

202 ROM

203 RaM

204 internal bus

205 input/output interface
206 input section

207 output section

208 recording section

209 communication section

210 drive

211 magnetic disk

212 optical disk

213 magneto-optical disk

214 semiconductor memory




the present invention is applied. [0034] A hard disk
recorder 1 includes an operation input section 11, an
AV data input section 12, an AV data output section
13, a recording/reproduction processing section 14, a
UDF (Uni versal Disk Format) processing section 15, a
device control section 16, a device control section
17, an HDD (Hard Di sk Drive) 18, and a contuni cati on
section 19. [0035] The opemati on input section 11 is
operated by the user when inputting various comsaB@Es298
to the hard disk recorder 1, and supplies a signa
i ndicating the execution of processing designated
t hrough user's operation, for exanple, a signa
Béet alddrg fo@ Cheryaoephitonhef IAVetladan to the AV data
i nput section 12. Further, the operation input
[&@&%&1)i on 11 supplies, for exanple, a signal indicating
the start or end of recording of AV data received
(ac&&ﬁreé)l%h%éﬂéﬁ*iHéa%&amd%ﬁ%W%qﬁp@tCgéé%g%ﬁﬁ?ﬁfn

d { t t duct f
IR £1 AR CHACTIERN 21 aly T ceoPUed S0 8 Hart Hhs
tk(é" re @A ebYhLEnd fbod NG E'PBlléd and the I|ke tO 21

P0298 ~the recordi ng/reproduction processing
{@ﬁgdpon 14. [0036] Further, the operation input
section 11 supplies a signal relating to dubbi ng of
dat & hecdrdisk orcolmdehal dimkikidesl 84, obhattisy ioggmt ng
of data onto another recording nmedi um
section 11, an AV data input section 12, an AV data output
section 13, a recording/reproduction processing section 14,
a UDF (Universal Disk Format) processing section 15, a
device control section 16, a device control section 17, an
HDD (Hard Disk Drive) 18, and a communication section 19.
[0035]

The operation input section 11 is operated by the user
when inputting various commands to the hard disk recorder 1,
and supplies a signal indicating the execution of processing
designated through user's operation, for example, a signal
relating to the reception of AV data, to the AV data input
section 12. Further, the operation input section 11
supplies, for example, a signal indicating the start or end
of recording of AV data received (acguired) through the AV
data input section 12, a signal indicating the start or end

of reproducticn of AV data that has been already recorded on

a hard disk (HD) 182 built in the HDD 18, and the like to




(for exanple, a DVD), to the UDF processing section
15. [0037] The AV data input section 12 acquires, for
exanpl e, AV data such as television program broadcast
data, and supplies the data to the
recordi ng/ reproducti on processing section 14. The AV
data input section 12 is conposed of, for exanple, a
tuner or an AV data input/output termnal. [0038] The
AV data out put section 13 @utputs AV data supplied
fromthe recordi ng/ reproduction processing secti m0524298
to an external device (for exanple, a display, a
£ 50 6k rdi 8 / Be MU SECRN g%);esmﬁg AL dala 9yt put
section 13 1s conposed of, for exanple, an AV data
[@dqjut termnal. [0039] |In accordance with a
designation fromthe operation input section 11, the
r ecdrdthey r eproodirettiaghopr berestsisegtisect i ovudpl per foor ns
recordi ng processing of AV data acquired by the AC |
Sy iTRpatisect? ot n@roﬁeB?BﬁLﬁﬁQQﬁ?eﬁr88e£§?n@ar%ﬁdlsk
V data recorded on t HDD 18. W\ the start of .
AT Sor TR R Uara AcRUT? ey e RV da S e
(fgk éﬂ%ﬁB@%?sa ﬁﬁﬁ&) QA %%e'§Dfeé%6%g§§1n%hggggboﬁhf5.
operation I nput section 11, the
[oeexcar di ng/ reproducti on processing section 14 creates
recording data in accordance with a predetermn ned
f or Bae. AV Tdedta iisputheeceton dithg/iogepreducfeoorexample, AV
processi ng section 14 creates recording data in
dadcc ighnéed WiV isiifepragypgdproadcast data, and supplies

the data to the recording/reproduction precessing section 14.
The AV data input section 12 is composed of, for example, a
‘tuner or an AV data input/output terminal.

[0038]

The AV data output section 13 outputs AV data supplied
from the recording/reproduction processing section 14 to an
external device (for example, a display, a speaker, or a DVD
recorder). The AV data output section 13 is composed of,
‘for example, an AV data output terminal.

[0039]

In accordance with a designation from the operation
input section 11, the recording/reproduction processing
section 14 performs recording processing of AV data acquired
by the AC data input section 12 or reproduction processing
of AV data recorded on the HDD 18. When the start of

recording of the AV data acquired by the AV data input




node (Video Format) or a VR node (Video Recording
Format), and supplies the data to the UDF processing
section 15 together with information requesting
recording. [0040] Further, when the start of
reproduction processing is requested through the
operation input section 11, the
recordi ng/ reproducti on processing section 14 requests
the UDF processing secti-orp2l5 to read the AV data
that is requested to be reproduced. Further, inso5p0298
response to this request, the UDF processing section
.he li,e r DF c I 5
e R Rl A R
182CtHON k3 rd Q943 prdducrGear ganess Ml sd@hicaxamptesates
UDF (Universal Disk Format) adopted for DVDs, the UDF
rec@ctiss hgteethi ancdiSlarcequeshsa t preedinamrénednfoohat.
section 16 to record the recording data supplied from
Thile rocdhgi AgLeept v IanreuChl ot BTGRP @6t peATtian 14
0042 Furt her, when requested by the . )
ij%ac‘bﬁ' iSeGPrEpPEdRtE orft -a%ﬁﬁrdé’é%‘?ﬂo”?ﬁ“ ProeEs i feo

no&s t ¢ Qie%d' Fggfnf[%@ %gﬁ:;ﬁ\ét ﬁ@{t %Bégp?glcﬁ&p rl?edc:léﬁ%q_ngl f‘oargat) ‘

accordance w cessing sectron

ah@ MBS o st BB AENE £ 0 £ ARl ObrSELsd L ikl seckead the AV
data to be reproduced, and supplies to the

to@etied Rg/ihephodteddiom reroeesshdgrasnidion .14 t he AV
data supplied fromthe device

[0040]
| Further, when the start of reproduction processing is
requested through the o¢peration input section 11, the
recording/reproduction processing section 14 requests the
UDF processing section 15 to read the AV data that is
requested to be reproduced. Further, in response to_this
request, the UDF processing section 15 reads the AV data
supplied from the UDF processing section 15, and supplies
the data to the data output section 13.

[0041]

| In accordance with, for example, UDF (Universal Disk
Format) adopted for DVDs, the UDF processing section 15
requests the device control section 16 to record the
recording data supplied from the recording/reproduction
processing section 14.

[0042]

Further, when requested by the recording/reproduction




control section 16 in response to the request. [0043]
Further, when the start of dubbing processing is
requested through the operation input section 11, the
UDF processing section 15 requests the device contro
section 16 to read the data to be dubbed

(hereinafter, referred to as the "dubbing data"), and
suppl i es the dubbing data supplied fromthe device
control section 16 in respawse to the request to the
comuni cation section 19. [0044] Wen perform ngo5pr0298
recordi ng of AV data the device control section 16

wpéggdl : %%tgeﬁ Q%auDﬁvfeg{z@tto Iﬂéclrgglresuced in

recor ata is supplied fromthe

a@é@ﬁcfaiﬁjenguﬁﬁﬁmﬂﬁ tllrﬁa U bhecdsyige gemtlbal 156§éd;[@e€lsts
17 together with, for exanple, a record command

theqglssidengontecdr sk aig,orf lémtanpagd ATAPIAV( ARtAL tacherent
Packet Interface) commands with respect to DVD drive.

rerFediaed whed speR¥ieriting thepreaetdingy repreAECR Rat a

recorded on the thd dl%k 18A, or uben%Fo% nng ng .
PEIC]I GataChntd HndthelV F&E8r a i FRaeTE
X%@Lif %%%'tggao 6 J%g &fé\é daka L:ozéla SP{{% recor ded

on the har 'S requeste evi ce contro
[®&cijion 16 supplies to the device control section 17

a read command (ATAPI command) requesting readi ng of

t he FAYthdaf ayhevhethebygtbhe AW dlatiairigs preads$irogmihe

hard di sk 18A vi a
requested through the operation input section 11, the UDF
processing section 15 requests the device control section 16
to read the data to be dubbed (hereinafter, referred to as
the "dubbing data"), and supplies the dubbing data supplied
from the device control section 16 in response to the
request to the communication section 19.

[0044]

When performing recording of AV data, the device
control section 16 supplies the data of the UDF format
including recording data, which is supplied from the UDF
processing section 15, to the device control section 17
together with, for example, a record command requesting
recording, from among ATAPI (AT Attachment Packet Interface)
commands with respect to DVD drive. Further, when
performing reproduction of the AV data recorded on the hard

disk 18A, or dubbing or moving of the data onto another

recording medium, that is, when reading of the AV data




t he device control section 17. [0045] That is, with
the device control section 16 controlling the HDD 18
via the device control section 17, the hard disk 18A
is handled as a DVD. [0046] |In accordance with a
record conmand supplied fromthe device contro
section 16, the device control section 17 requests
the HDD 18 to record the data of the UDF format
i ncl udi ng recordi ng data -wgiach i s supplied fromthe
device control section 16. That is, the device S05pP0298
control section 17 has a conmand conversion section
rdddr R bh therelny dilg 158CeL5 d-LQEmng OknangdfAk
command supplied fromthe device control section 16
chBrean¥eet e6n i T s ipplaeer doCoRand idfe @dntAIA §dtion 17
Attachnment) command with respect to the HDD in the
a corRTAndmoend et ATART seomaod) 17équearnid rguppkidéedgt of ttHe AV
HDD 18 together with the data of the UDF format ,
ditol GHEHGPLY ekt dithglatdatid WARGHETER SlispPred o tHe via
tde%{ce contr ol fecthgn 1& Li kewi se, the device
RORGTSCesERPT O °F Coer?s, by the command
[ G4 ersion section 17A, a read conmand of an ATAPI
command supplied fromthe device control section 16

i nt @nat 2bs, SORF0298 qkeage cosAmd @bcaNoATle cyAtaRd ling
with respect to the HDD, and supplies it to the HDD

tH8.HOD0A4 7¥ia | thd hizwiermendtcohvarciiom p7ocebsimgrd disk
performed in the

18A is handled as a DVD.

[0046]

In accordance with a record command supplied from the
device control section 16, the device control section 17
requests the HDD 18 to record the data of the UDF format
including recording data which is supplied from the device
control section 16. That is, the device contrel section 17
has a command conversion section 17A built therein. The
record command of an ATAPI command supplied from the device
control section 16 is converted into a record command of an
ATA (AT Attachment) command with respect to the HDD in the
command conversion section 173, and supplied to the HDD 18
together with the data of the UDF format including recording
data which is supplied from the device control section 16.
Likewise, the device contrel section 17 converts, by the

command conversion section 17A, a read command of an ATAPT

command supplied from the device control section 16 into a




command conversion section 17A at this tinme, rather

than sinply issuing a correspondi ng ATA command

i nstead of the ATAPI conmmand supplied fromthe device
control section 16, adjustnent of the difference in
sector size is perforned between a DVD and a hard

disk. [0048] Wile data is handled on a per-sector
basis in the ATA conmand and ATAPI command, the size

of a sector differs betwees a DVD and a hard di sk
Specifically, one sector of a DVD equals 2048 byoegp298
and one sector of a hard disk equals 512 bytes. That

réfi ddmdaha8E S5 A tc%nﬁ%asmtthereéﬂgéétert%n@ﬁel @Dtsl Zhd
when 1 ssuing a conmand. Further, although detail

sipdlidee ideser thecapmtiar., the nunber of sectors that
can be handled itself differs between the ATA conmand
(@7 )t he ATAPI command; accordi ngly, depending on the
si ze (nunber of sectors) of the data to be handl ed
(reddr aba C@mebd:)onvwsm Rr@cr?es@é@ga??r?%rm%‘%&él éhe

TR 1ehBRa R e igg\a %ﬁstt 13 s FREREE AL
]H%ﬂgt A ANBA
%ﬁ?ﬁ %%sggggogsupp [ é%% e deV|cé£c§ﬁF§gl seg%r%n

AT RQUmre%aNBhSplidd a@&oman@@vﬂ&é he o t1r@8 Ok 8 c € DFaTarg)
that is an ATA command, the HDD 18 records data

adlippiniead witt hhé hei f Boendec onmeectonnticze He bar foxnesk
18A. In this case, in the HDD 18, a
between a DVD and a hard disk.

[0048]

While data is handled on a per-sector basis in the ATA
command and ATAPI command, the size of a sector differs
between a DVD and a hard disk. Specifically, one sector of
a DVD equals 2048 bytes, and one sector of a hard disk
equals 512 bytes. That is, it is necessary to adjust the
difference in size when issuing a command. Further,
although details will be described later, the number of
sectors that can be handled itself differs between the ATA
command and the ATAPI command; accordingly, depending on the
size (number of sectors) of the data to be handled (recorded
or read), it may be necessary to issue a plurality of the

same commands.

[0049]
The HDD 18, which has the hard disk 18A built therein,

‘executes processing corresponding to a command (ATA command)




plurality of areas to be handled as a single DVD
(hereinafter referred to as the "virtual DVD area",
details of which will be described |ater) are set on
the hard disk 18A, with recording being perforned
with respect to an area designated by the user. The
hard disk 18A is thus handled as a plurality of
virtual DVDs. [0050] Further, in accordance with the
read conmand for reading-data, the HDD 18 reads AV
data designated by the wuser fromthe hard di sk XAp0298
and supplies the data to the device control section
sdfpid dl tehBneNL CFe LN [DInesE! LOB AT 14,0080} Ihemp1e,
comuni cat1on section 19 transmts and suppl Ies the

1 Al Uk @i sGheaw s URPA | etk Jrdo BotrhenDFh 4 0GES8I AYASE6thid,
15 to an external device (not shown) (for exanple, a
t VDI ddr dcer:):rdsoalm@ctse@glc‘uetlheihlar‘dledi:selcon:écomjmnq
via a network. [0052] Next, prior to describi ng
ops@rigice hetrdt Heskekih di i@ thiFuSEEfe Bh e HRRr & dl%k

8A of the hard d h
p ‘élfaeflﬁyné’et 8%%?6 Jé‘gl%et ﬁ’@ogﬁﬁﬁc?ﬁr% %f%g&&?g%r ecor ded
@%ﬁ%&%&%@%vgeﬁgp é@ﬂ%ﬁg&lkkgah %@@hf&lthe Egab? ggfalls

_ descri as compare actual
of GROIH RE 13t Béc&éﬁcﬁcl}:@d aa@@; §B05H+ Jnl @he2nRr@vades
a sinple illustration of an exanpl e of

182, with recording being performed with respect to an area
designated by the user. The hard disk 18A is thus handled
as a plurality of wvirtual DVDs.

[0050]

Further, in accordance with the read comménd for
reading data, the HDD 18 reads AV data designated by the
user from the hard disk 184, and supplies the data to the
device control section 16 via the device control section 17.
[0051]

The communication section 19 transmits and supplies the
dubbing data supplied from the UDF processing section 15 to
an external device (not shown) (for example, a DVD recorder)
connected to the hard disk recorder 1, via a network.

[0052]

Next, prior to describing an example of the recording
structure on the hard disk 182 of the hard disk recorder 1
shown in Fig. 1, referring to Fig. 2, the structure of data

recorded on the above-mentioned wvirtual DVD area will be




the actual recording structure of a DVD. [0054]

First, the actual recording structure of a DVD is
described. A lead-in area 31 is arranged at the

begi nning (inner periphery), and then a managenent
information area 32, a logical volune area 33, a
managenent information area 34, and a | ead-out area

35 are arranged. [0055] The lead-in area 31 is an

area to be read during disk7 ~ecognition, and contains

i nformati on such as TOC (Table O Contents). [0G36p0298
The managenent information area 32 and the nmanagenent

abSEOTHmL | Q8 BbRBa 34 SAGH, 8RN §SERN1 A Y83 nWhEE Bucture
information for perform ng disc managenent “i n

oAcc@wance with UFD is set. [0057] The | ogical vol une
area 33 is an area in which actual data, that is, AV
[@3%H or the like is recorded in the file format.
[0058] The lead-out area 35 is an area representing

t he Féfd BfProvlessgspannge 1 hstd@signngtarRatnde of

DVD, .or .the eng.of a se si.on, [ 00 Si nply speaki ng,

t dctual ecor n ISU.C ure o al
?%e §irucfure ot"Uata recordeg inthe virtual DVD

(@¢£p is one fromwhich the lead-in area 31 and

First, the actual recording structure of a DVD is
described. A lead-in area 31 is arranged at the beginning
(inner periphery), and then a management information area 32,
a logical volume area 33, a management information area 34,
and a lead-out area 35 are arranged.

[0055]

The lead-in area 31 is an area to be read during disk
recognition, and contains information such as TOC (Table Of
Contents).

[0056]

The management information area 32 and the management
information area 34 each represent an area where information
for performing disc management in accordance with UFD is set.
[0057]

The logical volume area 33 is an area in which actual
data, that is, AV data or the like is recorded in the file
format.

[0058]

The lead-out area 35 is an area representing the end of




the | ead-out area 35 in the DVD shown in Fig. 2 are
omtted. That is, the structure is the sane as the
structure of the area of |ogical sector nunbers 0 to

N (N represents the maxinmum value (last |ogical

sector nunber) of the logical sector nunbers (LSNs)

al l ocated on a recording nedium (for exanple, a DVD)
and differs according to the recording capacity of

the recordi ng nedium or thegize of recorded

information (for exanple, AV data)) in UDF. [006@ospbnos
this specification, data recorded onto a recording

i ' tads ta.b e | cGQr dance
o Rl 20 s B5r Pahcthar T SeorarRg hedl um
[bdwd) differs fromthe recording mediumin recording
format is referred to as the disk inmge data. As an
exaigphelef spéekindj,skhemageudiatiss @f Sertkeseodrdiat an the
recorded in the area of the |ogical sector nunbers O
viotuel PVODRrEs bseenad nomewbisk theppadrdraarpaoshand
I ncidental ly, as_descri bed_above, the hard_di sk

theciidertt pEFfof " 1O BYRnPrev™ rEtdrding of ° ARF % -
B I ol 10 Ll TR RSt oo
at& diaRardidiskesLoRiEREs1ohapdl ety AdieEPRcd8cirs a
virtual DVD drive, and records the AV data onto the
mévadrelintlival uk8ALh sit acafrcddaneecubt hntidhe r A fexanpl egiofl
the recording structure on the hard disk 18A in this
segigey numbers (LSNs) allocated on a recording medium (for
example, a DVD), and differs according to the recording
‘capacity of the recording medium or the size of recorded
information (for example, AV data)) in UDF.
[0060]

In this specification, data recorded onto a recording
medium, on which data is to be recorded, in accordance with
the recording format of another recording medium that
differs from the recording medium in recording format is
referred to as the disk image data. As an example of the
disk image data, a series of data recorded in the area of
the logical sector numbers 0 to N in UDF is used as the disk
image data.

[0061]
Incidentally, as described above, the hard disk

recorder 1 performs, for example, recording of AV data onto

the hard disk 18A in the same manner as the recording of AV




will be described below [0062] Fig. 3 is a diagram
illustrating an exanple of the structure of the area
on the hard disk 18A of the hard disk recorder 1

shown in Fig. 1. [0063] 1In the hard disk 18A shown in
Fig. 3, managenent information relating to the area

on the hard disk 18A is arranged at the beginning,

and areas (virtual DVD areas) split in predeterm ned
sizes (for exanple, 4.7 GB)2gare provided subsequent

to the managenent information. [0064] In the ares®@5pr0298
corresponding to the one sector (512 bytes) | ocated

d% the Legbepi norpfe tihe hardygigky18A rBRAEEMEMandles

ormation relating to recording areas for recording

thY Hitati® @k hheitiks, pvibi ghidep 4docatedragbsrRgUENtddtR:
the area, 1is set. The nmanagenent information is

oxonpisetacfl dbslarke® iM2 abybedyncediidat UG -t han nesderle
of virtual DVD areas present on the hard disk 18A,

ohritharrese r8nGyI ERICHEG Oat thy kaved Eiskr (L 8AJUR eBREY GFS©
the virtual .DVD areas. The areas indicating the start

W_ﬂhr%%?&&%%b‘? %iFtual DVD areas 30 S05P0298 exi st
0%

orrespondence with the nunber of virtual DVD
areas. In Fig. 3, four virtual DVD areas are provided

on thg. hards skl iandseffasd RE eabhple fourerst art
addresses are provided in the nmanagenent i nfornmation.
structure of the area on the hard disk 18A of the hard disk
recorder 1 shown in Fig. 1.
[0063]

In the hard disk 18A shown in Fig. 3, management
information relating to the area on the hard disk 18A is
arranged at the beginning, and areas {(virtual DVD areas)
split in predetermined sizes (for example, 4.7 GB) are
provided subsequent to the management information.

[0064]

In the area corresponding to the one sector (512 bytes)
located at the beginning of the hard disk 18A, management
information relating to recording areas for recording AV
data or the like, which are located subsequent to the area,
is set. The management information is composed of an area
(2 bytes) indicating the number of virtual DVD areas present
on the hard disk 18&, and areas (8 bytes) indicating the

start addresses of the virtual DVD areas. The areas

indicating the start addresses of the virtual DVD areas




[ 0065] The above-described di sk i mage data, that is,
data configured in accordance with UDF, is recorded

in each of the virtual DVD areas. [0066] In this

way, the area on the hard disk 18A is split into

areas of predeterm ned sizes, and each of the split
areas is regarded as one DVD, thus all ow ng one hard
disk 18A to be handled as a plurality of DVDs.

Further, in the exanple of3gFig. 3, for exanple, the
area on the hard disk 18A can be split into areaoseh298
a size corresponding to one DVD, each of the split

e%{/&fﬁsinb%o@gegéggdéﬁ]c@(\&fﬂ{}g%%e Wb By éﬁgvi'f'tﬁﬁli Hendedas.

t he user. For exanple data can di vi ded by

196 e 3ndroaeotdedid Ntydiakbes eate 351998 deld006 7 he Ridka
4 is a diagramillustrating another exanple of the

dbdk udtayr endf atbes atred et inkie fhar dstigk ati8ikesbet herdar d

disk recorder 1 shown in Fig. 1. [0068] As in the

rrasideshdantha Faggagernty ipfernardenli sk 18A shown in
Fig.. 4 as well, managenent information relating to 31
0298 the area on the hard disk 18A is arranged at

the REOLAN Nse- ANDM HLUR! 1R Af-03S @astpfgvi
subsequen? To the managenen nfor mat i on. 06

configured in accordance with UDF, is recorded in each of

the wirtual DVD areas.

[0066]

In this way, the area on the hard disk 18A is split
into areas of predetermined sizes, and each of the split
areas is regarded as one DVD, thus allowing one hard disk
18A to be handled as a plurality of DVDs. Further, in the
example of Fig. 3, for example, the area on the hard disk
18A can be split into areas of a size corresponding to one
DVD, each of the split areas being used in accordance with
the uses intended by the user. For example, AV data can be
divided by genre and recorded intc different areas.

[0067]

Fig. 4 is a diagram illustrating another example of the
structure of the area on the hard disk 182 of the hard disk
recorder 1 shown in Fig. 1.

[0068]
As in the case shown in Fig. 3, in the hard disk 18A

shown in Fig. 4 as well, management information relating to




As in the case shown in Fig. 3, in the area
corresponding to the one sector (512 bytes) |ocated at
the beginning of the hard di sk 18A, nanagenent
information relating to recording areas for recording
AV data or the 1like, which are | ocated subsequent to
the area, is set. [0070] In Fig. 4, five virtual DVD
areas are provided on the hard disk 18A, and areas
indicating five start addregses are provided in the
managenent information. [0071] |In the exanple shkowpozos
in Fig. 4, the respective virtual DVD areas are not

lit b d ' [ [ N
tRE altreat iyoglllplq:%eeflaeu[_‘ﬁne esgcsﬁgie?m! Qr?%@érlggag gﬁ% Iﬁ%&lnnlng,

sequen y Crea atal1s rec

2§ GRndanae ot Bri e Sl @0k iheaosdssk fald. thhahel s,
recording is perforned in such a manner as to cl ose up

ndh@yenbnts ad rarpasiom. t he respective virtual DVD areas
shown in Fig. 3. [0072] As in the case of Fig. 3,
[@¢eP Jabove- menti oned disk inmage data is recorded in
each of the virtual DVD areas. _[0073] 32 S05P0298
In &4 dnwhhe e SPe¥NoARt hd hatd i Ske18A%Rs split

IS UGAHET Cas ahe VD Thls (AFT oW WG onGoREFA o
bé‘tﬁjﬁxr&i%gb%fhﬁﬂgl R @311 A RlgH! ahbhYgQfe VRS roFREL DES |

unl' i ke the case shown in Fig.
relating to recording areas for recording AV data or the
like, which are located subsequent to the area, is set.
[0070]

In Fig. 4, five virtual DVD areas are provided on the
hard disk 18A, and areas indicating five start addresses are
provided in the management information.

[0071]

In the example shown in Fig. 4, the respective virtual
DVD areas are not split by predetermined sizes in advance
but are sequentially created as data is recorded and in
accordance with the size of recorded data. That is,
recording is performed in such a manner as to close up the
unused areas in the respective virtual DVD areas shown in
Fig. 3.

[0072]
As in the case of Fig. 3, the above-mentioned disk

image data is recorded in each of the virtual DVD areas.

[0073]




3, no unused areas are produced, whereby the area on
the hard disk 18A can be used nore efficiently.

[0074] By splitting the recording area on the hard

di sk 18A as described above, information (AV data or
the like) can be recorded as if a plurality of DVDs
were stored in the HDD 18. In particular, in view of
the increasing capacity of the recent hard disks, it

IS possible to set the nwrer -of virtual DVD areas to
be greater than four in the case of Fig. 3 or figgeronss
the case of Fig. 4. [0075] To performthe recording

ﬁSEﬁi?%jarfb%% 29 ?Or{‘t‘?&%r ﬁﬁEQ geal s widd 5 tth%or

d|f erence 11 recording which results fromthe

e &b hrrgnagabeimeenddheabar drdisk &HA+ ardathes DMyasied
recordi ng nedia. Accordingly, the hard disk recorder

ad ey DODRSthes os didwg noy ofmat hhrdgiidie I8écopdbaghaddlaratas
for the information recorded onto the hard disk 18A

a\phuralhgyr e€obing fEmvlers opnthee DB, ceRgt shewn iy Flg.
accordance wth UDF. However, other than this, r%

3'haﬂcbl ungsel 3BRE KRS K OBYER Y ew%?%e&ydut%FeFéﬁ? A3 erb

ccor |ngﬁ§ Cé$rlVq%%cggggllng%%uﬁgagggagé to absorb

(6@ di fference in control nethod resulting from the
dlfference in device, that is, the difference in used
comgengplitriticewnef rebbsding descionbede abome, ditdke 182 as
processi ng of converting the ATAPI conmmand used in the
dédf¥ribed above, information {AV data or the like) can be
recorded as if a plurality of DVDs were stored in the HDD 18.
In particular, in view of the increasing capacity of the
recent hard disks, it is possible to set the number of
virtual DVD areas to be greater than four in the case of Fig.
3 or five in the case of Fig. 4.
[0075]
To perform the recording as described above, it is
- necessary to deal with the difference in recording format
which results from the difference between the hard disk 18A
and the DVD as recording media. Accordingly, the hard disk
recorder 1 performs recording by matching the recording
format for the information recorded onto the hard disk 18A
with the recording format for the DVD, that is, in
accordance with UDF. However, other than this, the hard

disk 182 and the DVD are also different as to the devices

(drives) handling these media. Accordingly, it is necessary




drive into the ATA command used in the HDD is
required. [0076] A specific exanple of the conversion
froman ATAPI conmmand into an ATA command wi ||l now be
described with reference to Figs. 5to 7. [0077]-
Fig. 5is a diagramillustrating a read conmand used
for reading data recorded on a DVD or a hard disk
during such processing as reproduction or dubbing.
[0078] The READ(10) commanyg on the left-hand side in
Fig. 5is an ATAPI command used when readi ng dat@sp0298
froma DVD, and the READ DVA conmmand on the
i.ght - hang . sj ' | 0. 5.l : n
0 Ao e S Pl 17 b B PO Sl R R

tIREADFR) ca0BMBA IO def)e thatt 1 Baneh&idle fierenBbgin Susdd |
be descri bed. [0080] Operation code indicates the

camamnd tTypeieandf ithiset asadeHx2Boavherbcane , ATAPI
command is the READ(10) conmmand. The nunerical val ue

pedeession p§ repyesieiits thehdXABEcremanfguged 3@ the DVD
S05P0298 the_sane appljes to. the fallow n ,

g st GhE POREITONCCERgH At UITE NinBgryired.

) ]esents the logical address of a physical or

virtual peripheral apparatus.

A specific example of the conversion from an ATAFPI
command into an ATA command will now be described with
reference to Figs. 5 to 7.

[0077]

Fig. 5 is a diagram illustrating a read command used
for reading data recorded cn a DVD or a hard disk during
such processing as reproduction or dubbing.

[0078]

The READ(10) comﬁand on the left-hand side in Fig. 5 is
an ATAPI command used when reading data from a DVD, and the
READ DMA command on the right-hand side in Fig. 5 is an ATA
command used when reading data from a hard disk.

[0079]

First, the READ{10) command on the left-hand side in
\.Fig. 5 will be described.

[0080]

Operation code indicates the command type, and is set
as 0x28 when an ATAPI command is the READ(10) command. The

numerical value after 0x is represents a hexadecimal value;




[0082] DPO (Disable Page Qut) is unused, and O is set

in the DPO area. [0083] FUA (Force Unit Access)
represents access destination accessed by a |ogica

unit due to the READ(10) comrand. For exanple, when
FUA is 1, this indicates that the |ogical unit

accesses a recording nedium (for exanple, a DVD) by
executing the READ(10) conmand; when FUA is 0, this

i ndicates that the | ogica 34ni-t accesses a cache

menory. The termlogical unit as used herein refa0$PD698
a physical or virtual peripheral apparatus. [0084]

tiRel Ll GBBhAELVEL Al 633 ) oliSny NSt i G0 1S set in
the Rel Adr area. [0085] Logical Bl ock Address

[oEgurlesents the recording start position. [0086]
Transfer Length represents the size of the data to be
readUN- (B591i&05RUAS8NupBE8Y | rafervdemt8pabeflegicalused
for purposes in accordance with the specifications of

a%ﬁﬁﬁﬁsd@ﬁdérthﬁﬁﬁﬁﬂ or virtual peripheral apparatus.

[o082]
DPO (Disable Page Cut) is unused, and 0 is set in the
DPO area.

[0083]

FUA (Force Unit Access) represents access destination
accessed by a logical unit dwvue to the READ(10) command. For
example, when FUA is 1, this indicates that the logical unit
accesses a recofding medium (for example, a DVD) by
executing the READ({10) command; when FUA is 0, this
indicates that the logical unit accesses a cache memory.

The term logical unit as used herein refers to a physical or
virtual peripheral apparatus.
[0084]

RelAdr (Relative Address) is unused, and 0 is set in
the RelAdr area.
[0085]

Logical Block Address represents the receording start
position.

[0086]
Transfer Length represents the size of the data to be

read.




NACA represents whether or not Normal ACA is

supported. [0089] Flag is used when maki ng

i nterruption between nmutually associated conmands.
[0090] Link indicates whether or not a conmand

I Ssui ng section requests automatic association to the
next conmmand in accordance wth the nornal

term nation of the command i ssued imediately before.
[0091] In Reserved, O is-s=t -to all the bits. [0092]
In PAD, O is set to all the bits. [0093] Next, tswepo29s
READ DVA command on the right-hand side of Fig. 5
[Wd-; be described. [0094] Features is unused in the
READ DVA command. [0095] Sector Count indicates the
sectvehdst zepdQiIfidatia neadi Atk pullRicResONR SE€EIMareGUalish
512 bytes corresponding to one 36 S05P0298 sector of
tlee hrgregbidiisRE1$0OIB] eadBAVERIOY, LBA (15:8), LBA
é23:16), and LBA (27:24) (Logical Block Address) each
[¢QiFflesent the data reading

NACA represents whether or not Normal ACA is supported.
[0089]

Flag is used when making interruption between mutually
associated commands.
f0020])

Link indicates whether or not a command issuing section
requests automatic asscociation to the next command in
accordance with the normal termination of the command issued
immediately before.

[0091]

In Reserved, 0 is set to all the bits.
[{0092]

In PAD, 0 is set to all the bits.
[0093]

Next, the READ DMA command on the right-hand side of
Fig. 5 will be described.

[0094]
Features is unused in the READ DMA command.
[0095]
Sector Count indicates the sector size for data reading.

Here, one sector equals 512 bytes corresponding to one




start position. LBA (7:0) represents the value of Oth
to 7th bits of the value indicating the data reading
start position, LBA (15:8) represents the val ue of
8th to 15th bits of the value indicating the data
readi ng start position, LBA (23:16) represents the
value of 16th to 23rd bits of the value indicating
the data reading start position, and LBA (27:24)
represents the val ue of 24tjy to 28th bits of the
val ue indicating the data reading start positionggsko29s
should be noted that O(th) bit represents LSB (Least
Se_gplflcanharglé% [0097] obs indicates that this
an"'Ghlse area [ 0098] LBA (Logical Block
]ess) i ndi cates whether or not an LBA address is
to be specified; when an LBA address is to be
specihi ed; 0) § 1A s@ts:89, 1L.BA 00991 6) DEMnbNOBE at &5: 23 )
speci fied device. [0100] Comrand Code represents the
(connerld Bllype; Addtess ) heaaTArepoanemd e dadaREADIDMA
command, OxC8 is set. 37 SCbP0298 [0101] Descri ption
SQﬁqqI%@%ﬁ%@nglv%%Aof7éBeEPPFES%%ﬁ%é#§16ﬁluﬁr83e%

»etyeen the, Lo pommnde, Lhe FEAD(10). SaTHgnd: . AN
position, LBA (15:8) represents the value of 8th to 15th
bits of the value indicating the data reading start position,
LBA (23:16) represents the value of 16th to 23rd bits of the
value indicating the data reading start position, and LBA
(27:24) represents the value of 24th to 28th bits of the
value indicating the data reading start position. It should
be noted that 0{(th) bit represents LSB (Least Significant
Bit).
[0097]

obs indicates that this area is an unused area.
f0098]

LBA (Logical Block Address) indicates whether or not an
LBA address is to be specified; when an LBA address is to be
specified, it is set to 1.
[0099]

DEV indicates a specified device.
{01001}

Command Code represents the command type; when the ATA

command is the READ DMA command, 0xC8 is set.




[0102] Wth the above-described two commands, that
is, the READ (10) command and the READ DVMA comrand,
when reading data froma DVD and a hard di sk
respectively, the size of the data to be read is
speci fied using the sector size. However, as

descri bed above, the size (byte count) of one sector
differs between a DVD and a hard di sk. Accordingly,
the hard disk recorder 1 s 1in Fig. 1 perforns
adjustnment on the size difference. [0103] That 4@po29s
when the hard di sk recorder 1 perforns recording of
data onto the hard di sk 18A, the device contro
[9%%%1on 16 supplies the READ(10) conmand as the ATAPI

nd. & tahﬁ dey 1 G 0" %ereﬁe&?' L% o 9&944r51w

deVI ce CO tro sec 1 on onverts y nmeans of

EQ@Q&%OQC PNELEHOPL S EGE UbmhAAdst hen REAR(EL0)1 06 OHHﬁﬁéind
supplle fromthe device control section 16 into a

aREADNONE A IC oA RErmddt dhownt he Edgrreahd conver si on
section 17A perfornms the processing of converting the
[pabaheters of the READ(10) conmand into the
paranmeters of the READ DVA command 38 Sg% 29 nd
set ity the pararetrTibre1o8p cEpEItic Fg P4 r’g}

~EShel SsoSRoE A 8 B9, S AT A e
data from a DVD and a hard disk, respectively, the size of
the data to be read is specified using the sector size.
However, as described above, the size (byte count) of one
sector differs between a DVD and a hard disk. Accordingly,
the hard disk recorder 1 shown in Fig. 1 performs adjustment
on the size difference.

{0103]

That is, when the hard disk recorder 1 performs
recording of data onto the hard disk 18A, the device control
section 16 supplies the READ{10) command as the ATAPI
command to the device control section 17.

[0104]

The device control section 17 converts, by means of the
command conversion section 17A, the READ(10) command
supplied from the device control section 16 into a READ DMA
command. That is, the command conversion section 17A
performs the processing of converting the parameters of the

READ(10) command into the parameters of the READ DMA command




Is set. In the exanple shown in Fig. 5, 0x28

(Operation Code) in the READ(10) conmand on the

| eft-hand side of Fig. 5 is converted into OxC8
(Command Code) in the READ DMA comand on the
right-hand side of Fig. 5. [0106] Further, Logica

Bl ock Address of the READ(10) command corresponds to
LBA (7:0), LBA (15:8), LBA (23:16), and LBA (27:24)

of the READ DVA conmand. Thg val ue of Logi cal Bl ock
Address of the READ(10) conmand is set to LBA (7:5Qkp0298
LBA (15:8), LBA (23:16), and LBA (27:24) of the READ

be noted, however, that since
a%%ﬁ}5|ze ogh?hégrinﬁlca Bl ock Address area in the

10) command is 32 bits, and the conbi ned size of

the areas of LBA (7:0), LBA (15:8), LBA (23:16), and
LBASp2éi2d¢alty t e rREADr B cigramd OpegaBoi ¢sde tdfe the

| oner 28 bits of Logical Block Address in the READ(10)
AThhirargrand , seemand Keodeespethe veoruraneggondi AGA command
positions of LBA (7:0), LBA (15;8), LBA %23 16%@ and
118#“1(2?“2&Y8|?ﬁ%@ﬁQQRE&BWBNAHCBH%aﬁH 6 Of?pe Fifrer,

OIS GrechinD B (RETREAD Bk E orandi=ro - S5EB0 B

5 ".'Eé"%’o‘?{ve r2bAcCent eo:&!az & c%m'éﬁﬁ §§&é 0 rlno‘%%@t RQAB am@zi

command is 8 bit as opposed to the size
c&hmd e ofr aﬁs_f ef ghi-angid saneacdf ride READ( 10) conmand
which is 16 bits, the range (maxi num val ue) of the
[VRbales (sizes) that can be

Further, Logical Block Address of the READ(10) command
corresponds to LBA (7:0}, LBA (15:8), LBA (23:16), and LBA
(27:24) of the READ DMA command. The value of Logical Block
Address of the READ(10)}) command is set to LBA (7:0), LBA
(15:8), LBA (23:16), and LBA (27:24) of the READ DMA command.
It should be noted, however, that since the size of the
'Logical Block Address area in the READ(10) command is 32
bits, and the combined size of the areas of LBA (7:0), LBA
(15:8), LBA (23:16), and LBA {27:24) in the READ DMA command
is 28 bits, the lower 28 bits of Logical Block Address in
the READ(10) command are set to the respective corresponding
positions of LBA (7:0), LBA (15:8), LBA (23:16), and LBA
(27:24) in the READ DMA command.

[0107]
Further, Transfer Length of the READ(10) command

corresponds to Sector Count of the READ DMA command.




specified is different. Further, considering the
difference in byte count per one sector between a DVD
and a hard disk (one sector of a DVD. 2048 bytes, one
sector of a hard disk: 512 bytes), the val ue of
Transfer Length of the READ(10) command that can be
served by one READ DVA command is only 64 or |ess.

That is, when a sector size indicating the value

(size) specified by Transfeys Length of the READ(10)
command is 65 (sectors) or nore, it is necessary 405p0298
issue a plurality of READ DVA conmands. [0108] For

HLRSTANC e npen,a READ(0) neoREBAG, Vi dith2 M2l USfOEhe READ

Transf'er Length indicating 128 sectors is supplied

DX Ofarir¥@d deveCBi €04d riposeat LeNtHS, s e GORRBNIransfer
conversion section 17A issues a READ DVA command in

Levgich dree vl tke OREBeCEWr coBoand wisidxGB (litnbSest othe
Count of the READ DVA command, OxA to OxFF represent
raqnge PEFimpEspettelely thengadxen ( ?Jeﬁﬁ%sé@% 288)b¢ o

PTTaPhien g bErbetrd cothRt SRR i e Iag%ﬁ?o?ﬁfﬁ ence
D8 e oA o) o netact ot (10 F2f) ShRad o
(Sle Hebto® okSat Bep ATARIg %gmndoﬁ@%dﬁw o bt haga datsk
onto a DVD, and the WRI TE DVA command on the

511 ghitdsandtiedeabie Fif). Tr@nisSert hendAPA cfomen#ENB €10 )
when witing data onto a hard disk.

command that can be served by one READ DMA command is only

64 or less. That is, when a sector size indicating the

value (size) specified by Transfer Length of the READ(10)

command is 65 (sectors) ox more, it is necessary to issue a

plurality of READ DMA commands.

[0108]

For instance, when a READ(10) command with a value of
Transfer Length indicating 128 sectors is supplied from the
device contrel section 16, the command conversion section
17A issues a READ DMA command in which the value of Sector
Count is 0x00 ({(in Sector Count of the READ DMA command, 0x01
to 0xFF represent 1 to 255, respectively, and 0X00
represents 256) to the HDD 18 twice.

[0109]

Fig. 6 is a diagram illustrating a record command used

when performing data recording onto a DVD or a hard disk.

[0110]




[0111] First, the WRITE(10) command on the |eft-hand
side of Fig. 6 wll be described. [0112] Command

Code represents the command type; when an ATAPI

command is the WRI TE(10) conmand, it is set to Ox2A
[0113] LUN (Logical Unit Nunber) represents the

| ogi cal address of a physi-cal or virtual peripheral
apparatus. [0114] DPO (D sable Page Qut) is unused,

and O is set in the DPO-arga- [0115] FUA (Force Unit
Access) represents access destination accessed Bys®0298
| ogical unit due to the WRI TE(10) conmand. For

fé;%'eem%ﬁmcﬁ%aﬁmh LRI Snd gflﬂ%eg@-thngg‘dt Q.@{l?té%? Fig. 6

i cal unit accesses a recor um or

i8XaPIxard BYRhaRy uRXEGHehngrtheny\Riak( Bakocememd;and
when FUA is 0, this indicates that the |ogical unit

t Ioe CERSISIES DAEAC aoheam@ mot \theThégherhahdgiickl ofinFigass used
herein refers to a physical or wvirtual periphera

prﬁﬁﬂaﬁmgmmnd_used_when”writinq dgps Pyggg a P9146?hEBP
[éfégse By-pass) is unused, and 0 is set in the EBP

First, the WRITE(10} command on the left-hand side of
Fig. & will be described.
(0112}

Command Code represents the command type; when an ATAPI
command is the WRITE{10) command, it is set to 0x2A.
[0113]

 LUN {Logical Unit Number) repreéents the logical

address of a physical or virtual peripheral apparatus.
[0114]

DPO (Disable Page Out) is unused, and 0 is set in the
DPO area.
[0115]

FUA (Force Unit Access) represents access destination
accessed by a logical unit due to the WRITE(10) command.
For example, when FUA is 1, this indicates that the logical
unit accesses a recording medium (for example, a DVD) by
executing the WRITE(10) command; when FUA is 0, this
indicates that the logical unit accesses a cache memory.
The term logical unit as used herein refers to a physical or

virtual peripheral apparatus.




[0117] Rel Adr (Rel ative Address) is unused, and O is
set in the Rel Adr area. [0118] Logical Block Address
represents the recording start position. [0119]
Transfer Length represents the size of the data to be
read. [0120] In Reversed, O is set to all the bits.
[0121] Vendor Specific, NACA, Flag, Link, and PAD
included in the tenth to twelfth bytes of the

VRI TE(10) command are the. gane as those in the tenth
to twelfth bytes of the READ(10) command shown igpspo29s
Fig. 5. [0122] Next, the WRITE DVA conmand on the
[éi9$ -hand side of Fig. 6 will be described. [0123]

eatures is unused in the WRITE DVA command. [ 0124]

42 FPRSRP298. BReGls)CauntinhpdicalRp ot he seet of @iz &re
for data reading. Here, one sector equals 512 bytes
ae@fresponding to one sector of a hard disk.

[0117]

Reladr (Relative Address) is unused, and 0 is set in
the RelAdr area.
[0118]

Logical Block Address represents the recording start

position.

[0119]

Transfer Length represents the size of the data to be

read.
[0120]

In Reversed, 0 1s set to all the bits.
[0121]

Vendor Specific, NACA, Flag, Link, and PAD included in
the tenth to twelfth bytes of the WRITE (10) command are the
same as those in the tenth to twelfth bytes of the READ{10)
command shown in Fig. 5.

[0122]
| Next, the WRITE DMA command on the right-hand side of
Fig. 6 will be described.
{0123]
Features is unused in the WRITE DMA command.

[0124]




[0125] LBA (7:0), LBA (15:8), LBA (23:16), and LBA
(27:24) (Logical Block Address) each represent the

data witing start position. LBA (7:0) represents the
value of Oth to 7th bits of the value indicating the
data witing start position, LBA (15:8) represents

the value of 8th to 15th bits of the value indicating
the data witing start position, LBA (23:16)

represents the value of 16t4p to 23rd bits of the

value indicating the data witing start position,sd2os
LBA (27:24) represents the value of 24th to 28th bits

of ééa%orvekpﬁgLgﬁ%%&h%%g&%?ggg%kgfm%%%%?g%fiégga reading.

position. tha

HEBP! estntseckSB £4€apd Hi0MvkkeaRbrr&idondin@l26] on&bs
indicates that this area i s an unused area. [0127]

seBfo o loyiacabkrBl @tkk Addr ess) i ndi cat es whet her or not
an LBA address is to be specified; when an LBA
[BHdrless is to be specified, it is set to 1. [0128]
DEV indicates a specified device. [0129] 43 K S05P0298
Comt@Ad (Eolibr rieift ederi®d / t HBA cbtiiarfd +t ¥PE; LRhelt hir ATA

(]ggc_rqrﬂ’?ar}l.d ]Jl%c‘j(hﬁdg\ﬁelzs-rsl;) %I\a/%hc %@g@ggénp(t%e idsat%eh'ril:grjréo]
start position. IBA (7:0) represents the value of 0Oth to
7th bits of the value indicating the data writing start
position, LBA (15:8) represents the value of 8th to 15th
bits of the value indicating the data writing start position,
LBA (23:16) represents the value of 16th to 23rd bits of the
value indicating the data writing start position, and LBA
(27:24) represents the value of 24th to 28th bits of the
value indicating the data writing start position. It should
be noted that 0(th) bit represents LSB (Least Significant
Bit).
[0126]

obs indicates that this area is an unused area.
[0127]

LBA (Logical Block Address) indicates whether or not an
LBA address is to be specified; when an LBA address is to be
specified, it is set to 1.
[0128]

DEV indicates a specified device.

[0129]




As for the conversion processing between the two
commands shown in Fig. 6, the WRITE(10) command and

the WRITE DVMA conmand, since only the val ue

i ndicating the conmmand type (Operation Code (ATAPI
conmmand) and Command Code (ATA command)) is

different, and the conversion processing is otherw se
the sane, description thereof is onmtted here. [0131]
Further, unlike the READ(410)3 conmand shown in Fig. 5

or the WRITE(10) command shown in Fig. 6, there sys0298
ATAPI  commands not supported by ATA commands (for

c AT t) 1321

P o Corin o EORMLNA B B NS BXPRY) unel i ara
cOfmSuUe N ATARI waonmemds . cdridbdd] ofbe SENRQPC

| NFORMATI ON conmand is a command used when

[8p2&e&] fying, with respect to a logical unit, the |lens

power calibration (OPC. Optinmum Power Callbratlon)
val &¢, fehi Ehe %@Weé@s@ﬁd§rpee&swa:éqemwwgnnéaeuw?for

exa e, . a D curren set _in he | ogi cal ynijt
PR f&owgo%%okz Eparth FEnTEDLY §nfpEhe
e UGN N e
command type (Operation Code (ATAPI command) and Command
Code (ATA command)) is different, and the conversion
processing is otherwise the same, description thereof is
omitted here.

[0131]

Further, unlike the READ(10) command shown in Fig. 5 or
the WRITE (10} command shown in Fig. 6, there are ATAPI
commands not supported by ATA commands {for which no
corresponding ATA commands exist).

[0132]

Fig. 7 illustrates SEND OPC INFORMATION as an example
of such ATAPI commands.
[0133]

The SEND OPC INFCRMATION command is a command used when
specifying, with respect to a logical unit, the lens power
calibration (OPC: Optimum Power Calibration) wvalue, which
corresponds to a recording medium (for example, a DVD)
currently set in the logical unit. |

[0134]




[0135] DoOPC indicates whether or not the val ue of
OPCis to be changed. [0136] Paraneter List Length
indicates the byte size of a paranmeter relating to

the value of OPC, which is transferred after the SEND
OPC | NFORMATI ON conmand. [0137] In Reserved, O is set
to all the bits. [0138] Vendor Specific, NACA, Fl ag,

Li nk, and PAD included in the tenth to twelfth bytes

of the SEND OPC | NFORMATI-ON4 command are the same as
those in the tenth to twelfth bytes of the READE®P0298
command shown in Fig. 5. [0139] Wth regard to the

ATAR e?cQ'EIIBﬁdcé&’é’ Mhjichno tﬁ@rd:&&wit&% ATALgommang

exi sts, such as the SEND OPC | NFORNATI command, t he

a € OFRNG RN EI BTAPT SEGinae 14Athpestos r@mqwoammwg
and only perforns processing of returning a
cmmqﬂiﬂion notification to the device control section

[0140] 45 S05P0298 Next, referring to Figs. 8

{@&&5b description will be given of recording

processin d dISk recor der homnf|55éﬁé% é%

iRl B GLU SN N el L

be changed.
[0136]

Parameter List Length indicates the byte size of a
parameter relating to the wvalue of OPC, which is transferred
after the SEND OPC INFORMATION command.

[0137]

In Reserved, 0 is set to all the bits.
[0138]

Vendor Specific, NACA, Flag, Link, and PAD included in
the tenth to twelfth bytes of the SEND OPC INFORMATION
cormmand are the same as those in the tenth to twelfth bytes
of the READ(10) command shown in Fig. 5.

[0139]
| With regard to the ATAPI command for which no
_corresponding ATA command exists, such as the SEND OPC
INFORMATION ccommand, the command conversion section 17A
performs no processing and only performs processing of
returning a completion notification to the device control
section 16. |

[0140]




the hard disk recorder 1 onto an external device
connected to the hard disk recorder 1 via a network.
[0141] Fig. 8 is a flowhart illustrating the

recording processing by the hard disk recorder 1

shown in Fig. 1. [0142] In step S1, the AV data input
section 12 acquires AV data and supplies it to the
recordi ng/ reproducti on processing section 14. [0143]

In step S2, on the basis ofs4d he AV data supplied from
the AV data input section 12, the SO5P0298
recordi ng/ reproducti on processing section 14 creates

! _. | ¥ .
rec%’eqltr,]_gl_ﬁ(g?éﬁfsll:rﬂi ﬁcgac%ﬁg@r.‘cﬁ.%éég d) E?Q?%ﬁ&ﬁ”&@ﬂ be

format. recor di reproduct

g Py OC eSS iReosach Ofr dd SHi8Rt 89 theCd i RO sttatkrdcbhder
accordance with either a video node (Video Format) or

slaowR irodd g(. VIL deandRebistdinng poraas ng arfd dattpplkkesrdédieon
data to the UDF processing section 15 together with
theflorrtadich regeedey g andeordi agtefml4glevipg seapegad
i n accordance with UDF, the UDF processing section 15
tP eifife B AdSHets X Eontlr Sit2séchrBiP ™6 to record 46
[§9§ﬁ0298 the recording data supplied fromthe
recordi ng/ reproducti on processing section 14. [0145]

Fig. 8 is a flowchart illustrating the recording
processing by the hard disk recorder 1 shown in Fig. 1.
[0142]

In step 81, the AV data input section 12 acquires AV
data and supplies it to the recording/reproduction
processing section 14.

[0143]

In step S2, on the basis of the AV data supplied from
the AV data input section 12, the recording/reproduction
processing section 14 creates recording data in accordance
with a predetermined format. That is, the
recording/reproduction processing section 14 creates
recording data in accordance with either a video mode (Video
Format) or a VR moede (Video Recording Fermat), and supplies
the data to the UDF processing section 15 togethexr with
information requesting recording.

10144)
- In step 83, in accordance with UDF, the UDF processing

section 15 requests the device control section 16 to record




In step S4, in response to the request nmade by the UDF
processing section 15 to record recording data, the
device control section 16 supplies the data of the

UDF format including recording data, which is

supplied fromthe UDF processing section 15, to the
device control section 17 together with a record
command. The record command here is, for exanple, the
VRI TE(10) command of the ATAPI- command descri bed

above. [0146] |In step S5, the device control secgspaz9s
17 converts the WRITE(10) command of the ATAPI

\Whi S re [ :

R TRl Bl r op QR RE R ERRTEDS A BpE R0
p£ORBNG, Ofscbheo AT command, and supplies it to the

HDD 18 together with the data of the UDF fornat
[0ne3udi ng recording data, which is supplied fromthe
device control section 16. [0147] |In step S6, the

HDDIngskepoféls ihered@prasef to heheDrRgUegitnrade ney udindDF

recording data, which is supplied fromthe device .
PERTRIDINIs EEFFOAN 17° tiRy Storr@r dnF e RO HENF &t853d  EBRMARE: ©©

onto . the hard disk 18A [0148] 47 05P0 B
PR AR IE Phofidifhes Mathatd oSO eBnar, o

iMeHd M AGeeLdanse i Whkcnong 18 £33 che thanghed
as a D recorder |oaded wwth a plurality of DVDs,

pibesLyngmekcBgon 15, to the device control section 17

together with a record command. The record command here 1is,

for example, the WRITE(10) command of the ATAPI command

described abdve.

[0146]

In step 85, the device control section 17 converts the
WRITE (10} command of the ATAPI command, which is the record
command supplied from the device controel section 16, into a
WRITE DMA command of the ATA command, and supplies it to the
HDD 18 together with the data of the UDF format including
recording data, which is supplied from the device control
section 16.

[0147]

In step 86, the HDD 18 records the data of the UDF
format including recording data, which is supplied from the
device control section 17 together with the record command,
onto the hard disk 18A.

{0148]




It possible to save the trouble of replacing the DVD
which is required when a DVD recorder that can | oad
only one DVD is used. [0149] Further, for exanple,

it is possible to record AV data of many tel evision

br oadcast prograns on the HDD 18 in advance, and

easily dub onto a DVD only those AV data which are
truly desired to be saved. This can positively
contribute to maki ng effective use of a DVD. [0150]
Further, with regard to the access speed, the aceas$0298
speed to a hard disk is generally faster than the

ot £ oA T Re™ R sk aR ot (PR By i

waghievareahet Rase ir,Uste HODVES | &l &esSPe8dled as a
reproduction or editing of the AV data. [0151] Fig. 9

DVB meddmisahdptded | wistlr & iplgrdubbiy ngf phures shegeby nmd kieng
hard di sk recorder shown in Fig. 1. [0152] The ’
igeressigticofchepee wite Weugileenafofeprcidus &hghEVB, Wi

,inqg;,data g%ncluding AV data% recorded on the hard

1 SRR DI PR NAY Y TSR IFECHPAEr CAR i I fusBed ©ne DVD

14t mtted) 48 SO05PO298 onto an external device
connected to the hard disk recorder 1 via a network.

[0 Dol

Further, for example, it is possible to record AV data
of many television broadcast programs on the HDD 18 in
advance, and easily dub onto a DVD only those AV data which
are truly desired to be saved. This can positively
contribute to making effective use of a DVD.

[0150]

Further, with regard to the access speed, the access
speed to a hard disk is generally faster than the access
speed to a DVD. Accordingly, by recording AV data onto the
hard disk 18A, it 1s possible to achieve greater ease of use
in variable speed reproduction or editing of the AV data.
[0151]

Fig. 9 is a flowchart illustrating dubbing precessing
in the hard disk recorder shown in Fig. 1.

[0152]

The description here will be given of the case where

disk image data (including AV data) recorded on the hard

disk 18A of the hard disk recorder 1 is dubbed {transmitted)




Here, it is assuned that the disk inmage data recorded

on the hard disk 18A is dubbed onto a DVD

Accordingly, the device connected to the hard disk
recorder 1 in this exanple is a DVD recorder for
perform ng data recording onto the DVD. [0154] In

step S11, the UDF processing section 15 requests, in
accordance with UDF, reading of the disk inage data
recorded on the hard disk 48A That is, the UDF
processing section 15 requests the device contrad0o5pr0298
section 16 to read the disk imge data recorded in

oB@@ é’ﬂ réﬁ@rnQYDdé{rfée Scp@rﬁ’iefdt%g tBhEIQé'g[{hfdis%lr sk recorder
operation (all the data including managenent

1i wf oraratdte@drkwhi ch are recorded in the virtual DVD
area). [0155] In step S12, in response to the request
[6to® t he UDF processing section 15 to read the disk
i mage data, the device control section 16 supplies a
rea egmmhhdi® PEneddhrsethe it iyegei gata 7reerded

OB o 5t CORE AThPte HiRRET SHESCs | DUl - SQvETpgiLg) he

déﬂ ; &4 %n%%%ge&h{?o deyl ‘E—Fafz%P'aErsQ' !F&Edé)ﬂ“ L4 n \‘%ﬁ&@rééample

command t he ATAl connan
ishe m\aa%eco%%ers%Eog%foﬁ@m@mtau@@bbﬁ@hﬂig oAt &he DVD.

device control section 16, into a READ DVA command of
[0h®d4 JATA command and supplies it to the HDD 18.

In step S11, the UDF processing section 15 requests, in
accordance with UDF, reading of the disk image data recorded
on the hard disk 18A. That is, the UDF processing section
15 reguests the device control section 16 to read the disk
image data recorded in the wvirtuwal DVD area specified
through user’'s operation (all the data including management
information, which are recorded in the virtual DVD area).
[0155]

In step 812, 1in response to the request from the UDF
processing section 15 to read the disk image data, the
device control section 16 supplies a read command to the
device control section 17. Here, the read command is, for
example, the READ(10) command of the ATAPI command described
above.

[0156]
In step 513, the device contrcl section 17 converts the

READ{10) command of the ATAPI command, which is the read




[0157] In step S14, in accordance with the read

command supplied fromthe device control section 17,
the HDD 18 reads disk imge data fromthe hard disk
18A, and supplies it to the device control section

17. The disk imge data supplied to the device

control section 17 at this tine is further supplied

to the UDF processing section 15 via the device

control section 16. [0158] 44 n step S15, the UDF
processi ng section 15 supplies the disk inmage dajggpoz9s
supplied fromthe device control section 16 to the

comuni cation section 19. The co jcati.on _sectio
SR TP E O SRS g Caal 8 SpbI S S F ROkt heh The
RRAOGRAS AP SBAL bENCHD i RMPhg SE0 dRlpdiNGL £8 88 the

ext er nal evice as the dubbing destination, via a
ybetvor k. [0159] That is, when dubbing the disk imge
data recorded on the hard disk 18A onto a DVD, the
[(0Bsd di sk recorder 1 can supply the disk inage data

that is to be dubbed onto the DVD in a state where

t he T#apaePsStecortarcondpnee DUBD (g Tegd cHpniRd

keepi ng the data structure ot the UDF fornmat it,1s,
SRRy 500608, fgT SR F R TPLCOFaF Y flohnape 20D Lo
r&ﬁﬂy%f%&pq ?g d %Eﬁ%%gth@hhg dhgfspeﬁﬁh and supplies

convent i ona y perforned, can be omtted. Then, 1n the
1 OVR 180dek cot Bendada sudppbhed7 f r omd he hariflagdi akta

recorder 1 may sinply be witten in fromthe begi nning
supplied to the device control section 17 at this time is
further supplied to the UDF processing section 15 via the
device control section 16.

[0158]

In step S$15, the UDF processing section 15 supplies the
disk image data supplied from the device control section 16
to the communication section 19. The communication section
19 transmits the disk image data supplied from the UDF
processing section 15 to a DVD recorder that is an external
device as the dubbing destination, via a netwerk.

[0159]

That is, when dubbing the disk image data recorded on
the hard disk 1824 onto a DVD, the hard disk recorder 1 can
supply the disk image data that is to be dubbed onto the DVD
in a state where the data is recorded on the DVD, that is,
while keeping the data structure of the UDF format as it is,

whereby processing such as recording format conversion,




of the recording area of the DVD as it is, thereby
enabl ing snooth dubbing processing. [0160] Further,
since HDD enabl es hi gh-speed data reading, and is
capabl e of supplying different pieces of read data to
a plurality of different external devices in paralle
(simultaneously) via a network. Accordingly, when a
plurality of external devices capable of recognizing
UDF are connected via a nejgwark, different pieces of
di sk i mage data (including AV data) can be S05P0298
si mul taneously supplied to the respective externa
devices. .In this case, the hard disk recorder. n
e JE 2E%n ReReSTEinaly, gRtpTal seltBengi ddde
Tlg a {p ghgcgvgegeg&&gie, %@ddqlt§ksuﬂ1§ﬂé_d1 BR PREL thard
sk recorder 1, thereby naking it possible to
af erl i@ rdeadr gemypl sy I gRr diri@ten Wt Cfrdns tAB beginning
advantage of a hard disk recorder. Further, in the
ohathk dieslordeogrdesa df the DFOordi hy ot dhemebyt heakbiy
di sk 18A using the recording format for a DVD, the
sHeDB P PiegeBsPAeS Bd-he data fromthe hard di sk 18A
éf %Pe DVD can be facilitated. As a result, it is
(414 possible to realize "ease of distribution”

whi %J%]rlt?leén Qﬂ%/@e}qtfﬁﬂ)e\%ﬂgbﬁep\/@ ECYAR gabd rSOPRL98ng

[01 ncl dental I'y, en performng reproduction or
1 JUbbE N o REOSESSI PhMdilF fehenbapde i Skoff aHdaELd to a

shown in Fig. 1, AV
plurality of different external devices in parallel
(simultaneously) via a network. Accordingly, when a
plurality of external devices capable of recognizing UDF are
- connected via a network, different pieces of disk image data
(including AV data) can be simultaneously supplied to the
respective external devices. In this case, the hard disk
recorder 1 can be used as a home server.
[01l61]

As described above, data is recorded on the hard disk

182 in the hard disk recorder 1, thereby making it possible
. to realize "large volume recording", which is an advantage
6f a hard disk recorder. Further, in the hard disk recorder
1, by recording data onto the hard disk 18A using the
recording format for a DVD, the dubbing processing of the
data from the hard disk 18A to the DVD can be facilitated.

As a result, it is also possible to realize "ease of

distribution", which is an advantage of a DVD recorder.




data, for exanple, is read fromeach of the virtual

DVD areas arranged on the hard disk 18A. In this

case, to read data properly, it is necessary to

detect the end of effective data, that is, the end of
di sk i mage data. However, as described above, the

| ead-in area and the | ead- out area, which exist in
the actual DVD recording structure, do not exist in
each of the virtual DVD areas arranged on the hard

di sk 18A. Therefore, it is necessary to detect thespo29s
end of each disk inmage data by using other

[ nfglimati on. This processing will be described bel ow
(%Pl reference to Fi gs. 10 and 11. [0163] Fig. 10 is
a diggr; i, N R t Wil BuBbin
DVD %?%lgiy&r%gg%égw%%?t re e ggﬁﬁ%%ét{l%faq A
pFRRags BN tyivl @hBBLhLABA & £a AddrdEirgl dfbworivegngnds, AV
to the managenment information area 32 in Fig. 2, and
dRant i foonesiamplieg. 1d0read r &spordsht oft blee merdyede VD
information area 34 in Fig. 2. [0165] PD (Partition
apesger pprangedhoas Ehe W%%i‘%lf’t]hew nagenEhts Gaweer &t FHRY
area A includes information relating tgo 52 05P0298
dp4pt PEPRTE L o e SnPPESS P Y € 658 b v ¥

ormati on
e ool e Oha;beolamanaan oo
Bkl O described above, the lead-in area and the lead-
out area, which exist in the actual DVD recoxrding structure,
do not exist in each of the virtual DVD areas arranged on
‘the hard disk 18A. ' Therefore, it is necessary to detect the
end of each disk image data by using ofher information.
This processing will be described below with reference to
Figs. 10 and 11.
[0163]

Fig. 10 is a diagram showing the configuration of the
virtual DVD area arranged on the hard disk 10A.
[0164]

A management information area A in Fig. 10 corresponds

to the management information area 32 in Fig. 2, and

Partition in Fig. 10 corresponds to the management

information area 34 in Fig. 2.

[0165]

PD (Partition Descriptor) present within the management

information area A includes information relating to




[0166] It should be noted that PDis information set

i-n the area of 2048 bytes. Wth the start address

(1 ogi cal sector nunmber = 0) of each virtual DVD area

as the base point, this area is |ocated at the

69632nd byte. Wen indicated by the 1ogical sector
nunber in UDF, since one sector equals 2048 bytes in
UDF, this position corresponds to the 34 69632/2048)
(0x22)-th sector. Further, shen indicated by the

| ogi cal sector nunber in a hard disk, since one s€gimy293
equal s 512 bytes in the hard disk, this position

nds.,. .t 36, = L5 8) - t.h . :
BSOS ErP T oTen e plfrds ot LR o Ao MR g paring
theCot&ed ddireBar tihe Obeg{fhitd)] 104VERL (ANGHY nMabUR® of
Descriptor Pointer) present within a nmanagenent
Pentbtimt iconl aheasBzésof aramtioan i ndicating the end
of a volume, and the address (Il ogical sector nunber)
[L6@hich the AVDP is |located represents the end of

di sk inagﬁ data. Further, the | ogical sector nunber
in vt GROPAE PAVER9% Y8EaPBd T sTBRIMAG 10Re SGF ek the

oLTRSEAENEL ¢ RS CbAle IN0L0 ASh BN B
nfikBer K 0)S o0& ELeNCherdndil Ipyet hakk ngs the HQeessiAg, Ofnis
detecting the end of disk i mage data arranged on the
ahasidis located at the 69632nd byte. When indicated by the
‘logical sector number in UDF, since one sector equals 2048
bytes in UDF, this position corresponds to the 34 (=
69632/2048) (0x22)-th sector. Further, when indicated by
the logical sector number in a hard disk, since one sector
equals 512 bytes in the hard disk, this position corresponds
to the 136 (= 69632/512) (0x88)-th sector.
[0167]
For example, AV data or the like is recorded in
Partition.
[0168]
AVDP (Anchor Volume Descriptor Pointer) present within
a management information area B is information indicating
the end of a volume, and the address (logical sector number)
at which the AVDP is located represents the end of disk
~image data. Further, the logical sector number in which the

AVDP is located is set to the area (TagLocation) of 4 bytes

at the 13th to 16th bytes from the beginning of the AVDP.




di sk 18A. [0170] 1In the processing according to the
flowhart of Fig. 11, AVDP (the AVDP in Fig. 10)
| ocated at the last of data recorded in the virtua
DVD area is detected, and the end of disk inmge data
is detected fromthe position where the AVDP is
| ocated. [0171] That is, in step S21, the UDF
processing section 15 (Fig. 1) refers to PD, and
acquires partition informatgpn. That is, the UDF
processi ng section 15 detects PD included in thegspgzos
managenent i nformation A shown in Fig. 10, and
[ﬁfgyfres, frominformation included in the PD, the
ogical sector nunber at the beginning of Partition

(theiBartitiona fFibWRinGrtl0)1apd-ddigiSicae 9205’@&&{551 YE

[0172] In step S22, the UDF processing section 1
défegrinly) thehandesft tdiesidatmageeddt figa pagidddonn( khdi sated
by the logical sector nunber) to the |ogical sector

divkat®d next to the end of Partition. That is, the
gﬁr processing section 15 calculates, fromthe
[9htYr mati on acquired in step S21, the |ogical sector

ggggg%g'gngkgé%g%%n% Eagcc}og:giiti%gg t%eg{lgr fi O&c%ag%q: _oI:S%'ig . 11,

U3 nex ! gl cal secCtor
AvIes t {HeORvpaNgL St 5 t11f7v 3)]8 10agbgalt safd argrugkesags the

readi ng position.
recorded in the virtual DVD area is detected, and the end of
disk image data is detected from the position where the AVDP
is located.
[0171]

That is, in step 521, the UDF processing section 15
(Fig. 1) refers to PD, and acquires partition information.
That is, the UDF processing section 15 detects PD included
in the management information A shown in Fig. 10, and
acgquires, from information included in the PD, the logical
sector number at the beginning of Partition (the Partition
in Fig. 10) and the size of Partition.

[0172]

In step 522, the UDF processing section 15 (Fig. 1)
changes the data reading position {indicated by the logical
sector number) to the logical sector located next to the end
of Partition. That is, the UDF processing section 15.
'calculates, from the information acquired in step S$21, the

logical sector number indicating the logical sector located




In step S23, the UDF processing section 15 stores the

| ogi cal sector nunber indicating the current data
reading position. That is, the UDF processing section
15 tenporarily stores the | ogical sector nunber read

in step S22. Then, the processing advances to step

S24. [0174] In step S24, the UDF processing section

15 reads data of 2048 bytes fromthe data readi ng
position thus changed, and4he processing advances to
step S25. [0175] In step S25, wth the begi nni nggefro2os
the data of 2048 bytes (1 sector) read in step S24 as

ey ! ! c _
nPe 0256, PeiAL, 15884 RPCEESHAG: C&d,g{%ﬁilit 851‘{%?%15

data set in the afea of 4 bytes at the 1

16yi&s de@d6] nulbér A HcesSirRgdagdyapses: fdrom step S25
to step S26, where the UDF processing section 15

[bdkEs a determ nation as to whether or not the val ue
of the stored l|ogical sector nunber and the val ue of
t he TaP&ePeddi st SPrSpEoRaEeH M tdrtieach>osheres (the

14y, LR pedhin otan Si6.hal Lhe valus, oL LAF,

PSAPGE, gLl SO QS P ese

tSfordMa yUBEoPEOCESS | NGi$QGt LeRtdp Ghangesebhein step

§22. Then, the processing advances to step S$524.

[0174]

In step S24, the UDF processing section 15 reads data
of 2048 bytes from the data reading position thus changed,
and the processing advances to step S$25.

[0175]

In step 825, with the beginning of the data of 2048
bytes (1 sector) read in step S24 as the base point, the UDF
processing section 15 reads data set in the area of 4 bytes
at the 13th to léth bytes.

[0176]

The processing advances from step S25 to step $S26,
where the UDF processing section 15 makes a determination as
to whether or not the wvalue of the stored logical sector
number and the value of the data read in step S25 match with
each other. If it is determined in step $26 that the value

of the stored logical sector number and the data read in

step 525 do no match with each other, the processing




data reading position to the next |ogical sector. That
is, the UDF processing section 15 changes the data
reading position to the |ogical sector |ocated next
to the logical sector at the current data reading
position. Then, the processing returns to step 523,
and the above-described processing is repeated.

[0178] On the other hand, if it is determned in step
S26 that the value of the logical sector nunber
stored in the UDF processing section 15 and the ygpos
of the data read in step S25 match with each other
the | ogical sector at the current data reading
agusnesdte $4@cghi zed as the end of disk image data,
and_t he processing ends. [0179] The series of

[ﬁﬂaz ssing fromsteps S24 to S26 is processing for

detef&' T%@%OC é(ﬁbélﬂyd@i%glha &VEBR.od N5 changes the

Tagloca the egl nning | ogical sector nunber where
d%Qg r@@@{hg\gu§y&lbﬁ 8ot age imedtidiogd cehf seatats .on That is,
thereof, is set; accordingly, if it is determned in
thheUdetpfﬁneHﬁun@nseptD@@sh5rgpanﬂe§tébeSQ%F§iﬁﬁaQ?ﬁ€

val ue of the stored |ogical sector nunber

pealitéonf te HehaldrgiFahdS Rt et el 535 ﬁﬁf‘Eht%aiq"i% &é)@ﬁcal
other, it can be |earned thq% t he %i%ﬁﬁgf SEé 505RQ298
SPEEETLHE NG ST TR TS HRPS ST RS [0 Next ,
pro%es%%mlgsre uJ.ln%Clﬁod's@Qfsagiihoé’ﬁd"g:h@ngta!?@é described
processing is repeated.

[0178]

On the other hand, if it is determined in step s26 that
the value of the logical sector number stored in the UDF
processing section 15 and the value of the data read in step
925 match with each other, the logical sector at the current
data reading position is recognized as the end of disk image
data, and the processing ends.

[0179]

The series of processing from steps S24 to S$26 is
processing for detecting TagLocation included in AVDP. In
Taglocation, the beginning logical sector number where the
AVDP, which is a tag including information thereof, is set;
accordingly, if it is determined in the determination
processing in step S26 that the value of the stored logical
sector number and the value of the data read in step 525

match with each other, it can be learned that the data of




enbodi nent of a hard di sk recorder to which the

present invention is applied. In Fig. 12, the
portions that are identical to those shown in Fig. 1
are denoted by the sane reference nunerals, and
detail ed description thereof will be omtted as
appropriate. [0181] 1In a hard disk recorder 40 shown
in Fig. 12, when requested to record data in the UDF
format including recordinggata supplied fromthe
device control section 16, an FAT processing secidd¥pho9s
41 creates disk inmage data by buffering the data of

he UDF faormat .incl udi r.ecor di data supplied from
2@%% %éﬁ%%x?%? ntfof ~Section®1 ?ea PFh  accordance with
(bhgoformat of FAT (File Allocation Table (for

exanpl e, FAT32), requests a device control section 42
to neGedrife th Sk iaragecdaldagtd 82owihyr bhethemhen
readi ng of AV data recorded on the hard disk 18A of
ethed HR I ®fi 8 hegdedidd facomdehetdewhiceh ddwet paksent
section 16, in accordance with the format of FAT (for

ipxemplt® iPATBRYiedhe FAT igr-odéssthy Rudtiions 4pat are

R e e . SRSl B
<PESEETSL B0 o) AN 5T (SOSPIASR, Sibigouin be

oﬁp@@@phﬂﬁgﬁﬁkgﬁrﬁg%én response to the request, the AV
data for ich the read request is nmade by the device
[ebh&tY ol

In a hard disk recorder 40 shown in Fig. 12, when

requested to record data in the UDF format including

recording data supplied from the device control section 16,

. an FAT processing section 41 creates disk image data by

buffering the data of the UDF format including recording
data supplied from the device control section 16, and in
accordance with the format of FAT (File Allocation Table
{for example, FAT32), requests a device control section 42
to record the disk image data.

[0182]

Further, when reading of AV data recorded on the hard
_disk 18A of the HDD 18 is requested from the device control
section 16, in accordance with the format of FAT (for
example, FAT32)}, the FAT processing section 41 requests the
device control section 42 to read disk image data including

the AV data to be read. The FAT processing section 41 then




section 16, and supplies it to the device contro

section 16. [0183] In accordance with a request from
the FAT processing section 41, using the ATA conmand,
the device control section 42 requests the HDD 18 to
record information (for exanple, AV data) onto the

hard di sk 18A or read information such as AV data
recorded on the hard disk 18A. Further, the device
control section 42 suppliessd nformation supplied from
the HDD 18 in response to the read request, to thgdpbos
processing section 41. [0184] Here, in the hard disk

18A sh [ 1g. .12, FAT FAT32) is. he fi |
exgr%cztrﬁqv?(flfgls]ghgl %1%Zlﬁi1ma Oen 8E?I %#f)%e;cf'ef%gxaﬁs theedexlrlcee

Sys S

cbhi Hst rles chhe, eRNfdQuall @B Pfe thg hand dhskad8A i
whi ch the FAT shown in~ Fig. 12 Is used. [0186] The

£barshiirsknk8Achackegless i iReghnbi BY Sectfviseebatrol
with LBA (Logical Block Addressing) = 0) 51 including

sd¢BR or{ N5t endBeopbpReenr of) 161, the spadecareat 52l section 16.
extending from imediately after (LBA = 1) the

[BE3hni ng sector 51 to the 58 SO6P0298 begi nni ng of

?od %fégégggéﬁﬁbggggégsﬁggﬂ?ﬁggg%m?%h%h%hTiSrogéggfﬁg

section 41, using the ATA command, the device control
section 42 requests the HDD 18 to record information (for
example, AV data) onto the hard disk 18A or read information
such as AV data recorded on the hard disk 18A. Further, the
device control section 42 supplies information supplied from
the HDD 18 in response to the read request, to the FAT

- processing section 41.

[0184]

Here, in the hard disk 18A shown in ¥Fig. 12, FAT
(FAT32) is used as the file system.

[0185]

In this connection, Fig. 13 illustrates the
configuration of the hard disk 18A in which the FAT shown in
Fig. 12 is used.

[0186]

The hard disk 18A includes a beginning sector (sector
with 1LBA (Logical Block Addressing) = 0} 51 including MBR
{(Master Boot Record) 61, a space area 52 extending from

immediately after (LBA = 1) the beginning sector_51 to the




The data area 53 can be divided into a maxi num of four
partitions. In Fig. 13, the data area 53 is divided
into four partitions including a first partition 62,
a second partition 63, a third partition 64, and a
fourth partition 65. [0188] The MBR 61 includes a
start code 61-1 and a partition table 61-2. O these,
the partition table 61-2 retains information such as
the start addresses (inforngéion such as those

i ndi cated by the arrows in g. 13) or sizes of S05P0298
partitions entered therein. The maxi mnum nunber of
partitions into which the data area 53 can be divided,
pebahning,of Gurdagar eirehohd, (ailtk thier §8tPar¥F i bh 2L the
second partition 63, the third partition 64, and the
stbieth tHafFiliv iSoFteD) PEARCHE Bt ered in the partition
table 61-2. [0189] Next, referring to Figs. 14 and
[P587¢ he configuration of the MBR 16 of the hard disk
18A i Fig. 533.44 | desciibech 04 oFi gour
14 iggﬁw%?%bfgﬁgsﬁ%mf%%1%%gﬁggnfiguration of the MBR
dlringbuded i #ike aonf tper@dtiomret bheihaddvidiek 118A
59 SO05P0298 shown in Fig. 13, and Fig. 15 is a
fdinagpant shomngitdleddopf &gt pat aeret tpapt fLi oh second
information included in the partition %ableh61-%.t.
reandtipnt fhg a HeigRpertition 64, and a fourth partition

65.
[0188]

The MBR 61 includes a start code 61-1 and a partition
table 61-2. Of these, the partition table 61-2 retains
information such as the start addresses (information such as
those indicated by the arrows in Fig. 13) or sizes of
partitions entered therein. The maximum number of
partitions into which the data area 53 can be divided, that
is, four partitions {the first partition 62, the second
partition 63, the third partition 64, and the fourth
partition 65} can be entered in the partition table 6l-2.
[0189]

Next, referring to Figs. 14 and 15, the configuration
of the MBR 16 of the hard disk 18A shown in Fig. 13 will be
described.

(01901}
Fig. 14 is a diagram showing the configuration of the

MBR 61 included in the configuration of_the hard disk 18a




[0191] As shown in Fig. 14, the MBR 61 is arranged in
the beginning cluster of 512 bytes of the hard disk
18A. The MBR 61 includes a start code 71 (the start
code 61-1 of Fig. 13) consisting of an area of 445
bytes starting fromthe first byte of the beginning
cluster, a partition table 72 (partition table 61-2
of Fig. 13) consisting of an area of 64 bytes
starting fromthe 446th byt 5 and information 73 of
the last 2 bytes. [0192] ~ descri bed above, theggsppzos
partition table 72 is an area in which partition
information (for exanple, the start address, siae,
stibgn bh Pagt i 13,0mpdcBigesPoridi g HEIEFRNSBT 1% E G to

GoREOBHAET LR W11 P56 oSt PPl OIS ha™
(SRR S A REAEEL LS ghatbe, \EREL, e
ﬁ&ﬁ*ﬁ 72. [0194] Fig. 15 is a diagramshow ng the
configuration of partition information stored in the
part hti Sodrallre F13. shownche MBR 61- is- arranged in ghe
SO05P0298 in Fig. 14. [0195] _

beginning cluster of 512 bytes of the hard disk 18A. The
MBR 61 includes a start code 71 (the start code 61-1 of Fig.
13) consisting of an area of 445 bytes starting from the
first byte of the beginning cluster, a partition table 72
(partition table 61-2 of Fig. 13) consisting of an area of
64 bytes starting from the 446th byte, and information 73 of
the last 2 bytes.

[0192]

As described above, the partition table 72 is an area
in which partition information (for example, the start
address, size, etc. of partition) corresponding to each of
the up to four partitions can be stored. The partition
information will be described later.

[0193]

The information 73 of the last 2 bytes of the MBR 6l
are "0x55" and "OxAA" indicating the end of the partition
table 72.

[0194]

Fig. 15 is a diagram showing the configuration of

partition information stored in the partition table 72 shown _




The partition information is 16-byte information and

i ncludes, in order fromthe beginning, a flag 81 of 1
byte, a CHS (Cylinder/Head/ Sector) start sector 82 of
3 bytes, a type 83 of 1 byte, a CHS end sector 84 of
3 bytes, an LBA start sector 85 of 4 bytes, and a
partition size 86 of 4 bytes. [0196] Fig. 16 is a
diagramillustrating an exanple of the configuration
of the recording area on the hard disk 18A of the
hard di sk recorder 40 shown®?r Fig. 12, and showsc @& pp208
nore detailed partition configuration than the one
shown in Fig. 13. [0197] It should be noted that
swhighg.inaFig. 13 four partitions, the first partition
62, the second partition 63, the third partition 64,
[@@50he fourth partition 65 are formed in the hard

A e iRt oS, B8 b o Shaston o
0S40 o0, TR iy g 4 e
Thedf ike1 103 - i d/isker 404, stand ddreoki B2 4053 dugies, a
InClude a directory entry and disk 61 S05P0298 i nmage
a2 83 BE99]byte, a CHS end sector 84 of 3 bytes, an L
start sector 85 of 4 bytes, and a partition size 86 of 4
bytes.

[0196]

Fig. 16 is a diagram illustrating an example of the
configuration of the recording area on the hard disk 18A of
the hard disk recorder 40 shown in Fig. 12, and shows a more
‘detailed partition configuration than the one shown in Fig.
13.

(01971

It should be noted that while in Fig. 13 four
partitions, the first partition 62, the second partition 63,
the third partition 64, and the fourth partition 65 are
formed in the hard disk 18A, in Fig. 16, only one partition
93 is formed.

[0198]

| The partition 93 includes an FAT (File Allocation
Table) 110, an FAT (backup) 102, a file 103, a file 104, a
file 106, and a space area 106. The file 103, the file 104,

"and the file 105 each include a directory.entry and disk




It should be noted that in Fig. 16, MBR 91 and the
space area 92 correspond to the begi nning sector 51
(MBR 61) and the space area 52 shown in Fig. 13,
respectively. [0200] Fig. 17 is a diagram show ng the
structure of each directory entry shown in Fig. 16.
[0201] The directory entry is information set in an
area of 4 bytes. The information includes: an area of
8 bits in which a name 121.q4 ndicating the file name
is recorded; an area of 3 bits in which an extengif¥yoos
name 122 indicating a file extension is recorded; an
carea of 1 bit in which an attributes 123 indicating
RS &3 butes of a file (for exanple, information
[§y§@]as witing prohibition) is recorded; an unused
area of 1 bit in which a reservation 124 is recorded,
an afieanghild Bétsoddn Whaehia eigation MPBrR™1126d the
indicating the creation time of a file is recorded; an
spied aifa B2bicbsrespwid civ aher bagionigateci26G 51 (MBR 61)
indicating the creation date of a file is recorded,
and thesrsice? appso? nshawl dit Fipasi s aceespetdvely?zy
indicating the date of the last access to a fileis
[PekdY ded; "an area of 2 bits in which a beginning
cl ust.er nber_(Hi 1 Lch ind t ue
Shers 2 i vk hevbieihe neERERe BEe

of tﬁg'upper 2" bi i Aning ¢ _ unber of
dir82toY0RRR298snbhe dat@ pongtlituting a file, is

recorded; an"area of 2 bits in which a recording tine
(42811 ndicating the recording tine
The directory entry is information set in an area of 4

bytes. The information includes: an area of 8 bits in which
a name 121 indicating the file name is recorded; an area of
3 bits in which an extension name 122 indicating a file
extension is recorded; an area of 1 bit in which an
attributes 123 indicating the attributes of a file {for
example, information such as writing prohibition) is
recorded; an unused area of 1 bit in which a reservation 124
is recorded; an area of 3 bits in which a creation time 125
indicating the creation time of a file is recorded; an area
of 2 bits in which a creation date 126 indicating the
| creation date of a file is recorded; an area of 2 bits in
.which a last access date 127 indicating the date of the last
access to a file is recorded; an area of 2 bits in which a
beginning cluster number (High) 128, which indicates the

value of the upper 2 bits of the beginning cluster number of




of a file is recorded; an area of 2 bits in which a
recording date 130 indicating the recording date of a
file is recorded; an area of 2 bits in which a

begi nni ng cluster nunber (Low) 131, which indicates
the value of the lower 2 bits of the beginning
cluster nunber of the data constituting a file, is
recorded; and an area of 4 bits in which a file size
132 indicating the file size is recorded. [0202] Fig.
18 is a flowhart illustratgmg-the recording
processing by the hard di sk recorder 40 shown in d&gpp2os
12. [0203] In step 541, the AV data input section 12

tggqga €S A“/tf%aggh agd ng”ﬂls relt &gdflon %E?a F6264T1ts

recor |ng repro 1 on prOCESSI ng sec

ihnwRiep éygécdyalhﬁetbﬁé'f@gﬁlﬂdT%aBYnQaﬁﬁbSﬁHHHﬂd@ﬁngQHé
the AV data input "section 12, the

ofegof i 109 aprcadueti On fraressi2npissecih ormikh areates
recording data in accordance wth a predeterm ned
reopnding Thedte 180 thdicationr diheglreeprdduetdagre of a file
_processing section 14 creates recording data in
lécé%?%%ﬁﬁég\ﬁqlﬁr?ﬁeoél%éﬁﬂﬁ%dé‘&PlVR ﬂnE&anQ%%§ cluster

| h
nBRE | B iton At GRS e e R id o trendBke s
pE 0205 iy Sbte(?ﬁnﬁé?lg L acsordanee Wftt‘héJQFata he UDF

processi ng
constituting a file, is recorded; and an area of 4 bits in

which a file size 132 indicating the file size is recorded.
[0202]

Fig. 18 is a flowchart illustrating the recording
processing by the hard disk recorder 40 shown in Fig. 12.
[0203]

In step 841, the AV data‘input section 12 acquires AV
data, and supplies it to the recording/reproduction
processing section 14.

[{0204]

In step S42, on the basis of the AV data supplied from
the AV daté input section 12, the recording/reproduction
processing section 14 creates recording data in accordance
with a predetermined format. That is, the
recording/reproduction processing section 14 creates
recording data in accordance with the video mode or VR mode,
and supplies it to the UDF processing section 15 teogether

with information indicating recording.




section 15 requests the device control section 16 to
record the recording data supplied fromthe
recordi ng/ reproducti on processing section 14. [0206]
In step 544, the device control section 16 supplies
the data in the UDF format including recording data,
which is supplied fromthe UDF processing section 15,
to the FAT processing section 41 together with a
record conmand. [0207] In step 545, the FAT
processing section 41 creatgs disk imge data by
~buffering the data in the UDF format including gg5po2o9s
recordlng data, which is supplied fromthe device

[ 8@5% section 16 together with the record comrmand.
F Further, in step 545, the FAT processing

SeCtirP%t%}n s@@ndiz?saéélﬁrc%r eat gd.di gie | Qe ygat ﬁr@ée%g
file data in accordance with the FAT (for exanpl e,

sEAE32) IDrd@fues@Bdthé edpiesdss dohe réevi€er Lamtioleo record
section 42 to record the data as the data of a file
thﬁthe@mmhumedstenSUPDli@&ahmethé rsodrdinwrepmafitietion
referred to as the "iso file" as appropriate). [0209]
PFRCeE Y SAECERR Ybvice control section 42 supplies
{ng di sk i mage data (data of the iso file) supplied
ﬁ]the FAT - 64 S05P0298 processing section 41 to

the ﬁDgtggr g@??{% : ex%ﬁpﬁé’ﬁepﬁﬁ ?/{Wn% AT B LeTe

data in the UDF format including recording data, which is
supplied from the UDF processing section 15, to the FAT
processing section 41 together with a record command.
[0207]

In step 545, the FAT processing section 41 creates disk
- image data by buffering the data in the UDF format including
recording data, which is supplied from the device control
sectlion 16 together with the record command.
[0208]

Further, in step 845, the FAT processing section 41
handles the created disk image data as one file data in
accordance with the FAT {for example, FAT32} format, and

requests the device control section 42 to record the data as

L1 mw

the data of a file with an extension, for example, ".iso
(hereinafter, referred to as the "iso file" as appropriate).
[0209]

In step 546, the device control section 42 supplies the

disk image data (data of the iso file) supplied from the FAT




DMA command of the ATA command descri bed above. [0210]
In step 547, the HDD 18 records the disk i nage data,
which is supplied fromthe device control section 42
together with the record command, onto the hard disk
18A. [0211) Fig. 19 is a flowhart illustrating the
dubbi ng processing in the hard disk recorder 40 shown
in Fig. 12. [0212] In the follow ng, description wll
be given of the case in which disk inmage data
(including AV data) recorded,on the hard disk 18A of
the hard disk recorder 40 is dubbed (transmtted)sQpd g
an external device connected to the hard disk
recorder 40 vi,a a network. [0213) 1In step 551, the
POPRS P e st Tig %t bR 1%° rPLQﬁJéé*t §O9PERGT - Y ddB6PRY

Sahdnhn aggordance with Ubk  That i or.éﬁghl¥%f the WRITE
processi ng section requests thé device cont'ro

DRBCELRRa D d10 dheadrhheofthaly iJTRge  dalaagdesd gnat ed
through wuser's operation. [0214] |In step S52, the
[deyote control section 16 supplies a read command for
readi ng disk imge data to the FAT - 65 S05PO298
processiteg §4cti bire 410D e reecadds obtpardi skerigmaigs, Ao,
exanpl e, the READ(10) command of the ATAPI conmand
whdehripetppplied from the device control section 42
together with the record command, onto the hard disk 18A.
[0211]

Fig. 19 is a flowchart illustrating the dubbing
processing in the hard disk recorder 40 shown in Fig. 12.
[0212]

In the following, description will be given of the case
in which disk image -data (including AV data) recorded on the
‘hard disk 18A of the hard disk recorder 40 is dubbed
{transmitted) onto an external device connected to the hard
disk recorder 40 via a network.

[0213]

In step 551, the UDF processing section 15 requests
reading of dubbing data in accordance with UDF. That is,
the UDF processing section 15 requests the device control
section 16 to read the disk image data designated through
user's operation.

[0214]

In step 552, the device control section 16 supplies a

read command for reading disk image data to the FAT




above. [0215] In step 553, in response to the read
command fromthe [ device control section 16, the FAT
processi ng section 41 requests the device contro

section 42 to read the disk inmge data (data of the

iso file), in accordance with the FAT format. [0216]

In step 554, in response to the request fromthe FAT
processi ng section, the device control section 42
supplies a read command, for exanple, the READ DVA
conmand of the ATA connand to the HDD 18. [0217] In
step 555, the HDD 18 r eads glsk i mge data recordeg:pgoqg
on the hard disk 18A, and supplies it to the device
control section 42. [02181 The di sk jmge, data read
prﬁC§F§bn%5%e‘?“sw§hﬁﬂxl i eﬁh? 0Fqatk COERPMEr BRES sirg T&ct i on
Ahmih 8, | D ARG o8 OBLE Bl 06! 10 42npr A0S BEL 2 Do
FéSponse t o e read conma supplle Fr % evi ce
a$eRLrol section 16, is supplied fromthe FAT

processi ng section 41 to the UDF processing section 15
[wkas]the device control section 16. 66 S05P0298

[ 0219]
In step $53, in response to the read command from the

device control section 16, the FAT processing section 41
requests the device control section 42 to read the disk
image data (data of the iso file), in accordance with the
FAT format.

[0216]

In step 854, in_response to the request from the FAT
processing section, the device control section 42 supplies a
read command, for example, the READ DMA command of the ATA
command, to the HDD 18.

[0217]

In step 855, the HDD 18 reads disk image data recorded
on the hard disk 184, and supplies it to the device control
section 42.

[0218]

The disk image data read in step S£55 is supplied to the
" FAT processing section 41 via the device control section 42,
and further, in response to the read command supplied from
the device control section 16, is supplied from the FAT
processing section 41 to the UDF processing section 15 via

the device control section 16.




In step S56, the UDF processing section 15 supplies to
t he communi cation section 19 the disk i mage data
supplied fromthe device control section 16. The
communi cation section 19 transmts via a network the
di sk i mage data supplied fromthe UDF processing
section 15 to a DVD recorder as an external device
onto which the disk image data is to be dubbed.
[0220] As descri bed above, although different from
the hard disk recorder 1_sg wn in Fig. 1 in that disk
i mge nmanagenent is perforned using FAT as the f%é§¥0298
system the hard disk recorder 40 shown in Fig.
ﬁzn frovide the sane _effect as that of the hard disk
¢dtder 1 shown in Fig. 1. [0221] Flg 20 is a block

di agy ghiss O%Eg A& YU g)%%‘e' Sing 5 %’?ﬁoﬁl %preg%ljfes to

enbo i Vi deo canmera

thevs&ammaah%aplsbsgwi 022 2he hasﬁ YhARO LARELApE4Ded
shown in Fig. 20, the processing of disk inmge data

feamnr tied duiti dey cbherbarsediisia necor tes dommﬂmmmatunnFlg
1 or the hard disk recorder 40 shown in Fig. 12 is
seehiprzed Byramsanssofisof tvedmerk] 0R@31isH nnelge vabdeo
canera_ 140, a power source 142, a ROM- 67 S05P0298
SPP@%&PQ)ﬁSmeﬁﬁﬁr9?Flﬂﬁpc%ﬁﬁ}W5 RﬂﬁF{?&uﬂﬁnﬁ?A@c§¥§

recorégg as an external device onto which the disk image
data is to be dubbed.
[02201

As described above, although different from the hard
disk recorder 1 shown in Fig. 1 in that disk image
management is performed using FAT as the file system, the
hard disk recorder 40 shown in Fig. 12 can provide the same
effect as that of the hard disk recorder 1 shown in Fig. 1.
[0221]

Fig. 20 is a block diagram showing a configuration
example of an embodiment of a video camera to which the
present invention is applied.

[0222]

In a video camera 140 shown in Fig. 20, the processing
of disk image data carried out by the hard disk recoxder 1
shown in Fig. 1 or the hard disk recorder 40 shown in Fig.
12 is realized by means of software.

{0223]

In the video camera 140, a power source 142, a ROM




are connected to a CPU (Central Processing Unit) 141.
The CPU 141 is driven by the power source 142, and
controls the overall operation of the video canera
140 in accordance with a programstored in the ROM
143. Data necessary for the CPU 141 to execute
various processing and the like is stored in the RAM
144 as appropriate. The power source 142 supplies
el ectric power to necessary blocks in addition to the
CPU 141. [0224] The CPU.141 controls a canera
function section 145, an inmage signal proceSS|rth5P0298
section 146, and a sound signal processing section
control

S cdnly RS 1A% 19 i e Oratlen GidrY HefBey 144
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[0224]

The CPU 141 controls a camera function section 145, an
image signal processing section 146, and a sound signal
processing section 151. The camera function section 145
controls an optical lens section 147 in accordance with the
control of the CPU 141, thereby adjusting the zoom ratio,
aperture, and the like as appropriate.

[0225]

A photo-conversion section 148 is composed of, for
_example, a CMOS (Complementary Metal Oxide Semiconductor)
imager or CCDs (Charge Coupled Devices). The photo-
conversion section 148 converts the light of a subject 160
or the like entering through the optical lens section 147
into an electrical signal (electrical signal correéponding
to the image of the subject 160), and supplies the

electrical signal to the image signal processing section 146.




processi ng section 146 converts the electrical signa
corresponding to the inage of the subject 160, which
is supplied fromthe photoel ectric conversion section
148, into image data in a predeterm ned format, and
supplies the inmage data to the CPU 141 and a liquid
crystal display 150. The 1liquid crystal display 150

di spl ays an i mage on the basis of the inmage data from
the i mage signal processing section 146. [0226]
Further, on the basis of thggcontrol of the CPU 141,
the image signal processing section 146 converts d 98
data supplied froman image input/output section 149

to data of det d forpmt, and th
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the sound data supplied from

[0226]

Further, on the basis of the control of the CPU 141,
the image signal processing section 146 converts image data
supplied from an image input/output section 149 into data of
a predetermined format, and supplies the daﬁa to the CPU 141
and the liquid crystal display 150.

[0227]

In accordance with the control of the CPU 141, a scund
signal processing section 151 controls a sound input/output
section 152 so as to collect sound. The sound input/output
section 152 is composed of, for example, a microphone, a
speaker, or a sound input/output terminal. On the basis of
the control of the CPU 141, the sound signal processing
section 151 converts the electrical ‘signal corresponding to
the sound collected by the sound input/cutput section 152
into sound data of a predetermined format, and supplies the

sound data to the CPU 141.  Further, the sound processing




151 to the sound input/output section 152. [0228] The
CPU 141 converts the inmage data and sound data
supplied fromthe i mage signal processing section 146
into recording data in accordance with the video node
or VR node, supplies the recording data to an HDD 156
together with a record conmand i n accordance wth
UDF, and controls the recording of the recordi ng data
onto a hard disk 156A in the sane mannes as the hard
di sk recorder 1 shown in Eig 1 and the hard disk
recorder 40 shown in Fig. 127 [0229] An operati %b 20298
i nput portion 153 is conposed of a button, a swi é%
or a renpte controller, and supplies, mhen an | nput
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(hheg; CPU 141 executes processing correspondlng to the
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the control of the CPU 141, a comrunication section
suppléxecinoes thenimageat iomlprooesss by swaticandtikeinto

i nformati on processing device (not shown). That is,
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'r§@8£ﬁogbﬁH%£d QL accordance with UDF, and controls the
recording of the recoxding data onto a hard disk 156A in the
same manner as the hard disk recorder 1 shown in Fig. 1 and
the hard disk recorder 40 shown in Fig. 12,

[0229]

An operation input portien 153 is composed of a button,
a switch, or a remote controller, and supplies, when an
input operation corresponding to a predetermined command is
performed by the use, an operation command signal
corresponding to the input operation to the CPU 141. The
CPU 141 executes processing correqunding to the operation
.command signal supplied from the operation input section 153.
[02301]

Further, on the basis of the control of the CPU 141, a
communication section 154 executes communication processing
with another information processing device (not shown).
That is, -the communication section 154 transmits image data

or sound data output from the image signal processing




data recorded on the hard di sk 156A, to anot her
informati on processing device, and receives various

i nformati on such as inage data, sound data, and a
programtransmtted fromthe other information
processi ng device. For exanple, when the

comruni cati on section 154 has received i nage data, the
CPU 141 causes the imge data to be stored onto the
RAM 144 or the hard di sk 156A. Further, for exanple,
when the communi cation sect40on 154 has received a
program the CPU 141 |oads the programinto the RAMgogg
144. [0231] It should be noted that the comrunication

section 154 y be one that perforns wreless
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71 SO6P0298 Wil e the above-described series of
cPheeeBSd i SledtiBf 154 has received a program, the CPU

141 loads the program into the RAM 144.
[0231]

It should be noted that the communication section 154
may be one that performs wireless communication or one that
performs wired communication, or one capable of performing
both wired and wireless communications. Further, there are
no particular limitations on the communication system. In
the case of wireless communication, for example, there may
be used various wireless communication systems such as a
wireless LAN (Local Area Network) with IEEE (The Institute
of Electrical and Electronic Engineers, Inc.) 802.1la or
802.11b, or the Bluetooth. ILikewise, in the case of wired
communication, there may be used various wired communication
.systems such as the Ethernet (registered trademark) or USB,
or IEEE 1394. |

[0232]




to disk image data can be executed by dedi cated
hardware as described above, it nay be executed by
neans of software as well. [0233] 1In this
connection, when the series of processing relating to
di sk image data is to be realized by neans of

software, as shown on the |eft-hand side of Fig. 21
(Figs. 22, 23), the processing can be divided into
four hierarchical |ayers consisting of an application
layer, a file format |ayeryi;a file systemlayer, and
a device driver layer. [0234] In the applicati &dhspg29s
| ayer, access is nmade to the file format |ayer at the

fil I d the fil t
L codul rn%hﬁdgg{?%ét ikl Setief | of S Bpob S feiaring
tbegfék i ata' Ea{njh@e fé}l u%%\s.it B?] Jiﬁa/q{ate@c% §§w5§e as

e tO eVI ce driver ayer a ogl cal sector

dke¥elped %&Q)vler)_ thengdeWe e xdidutet bayRdanAGFesSrifafBdes
to the recording nmediumat the physical level via a

wphysical layer, that is, via a device such as a
driver. [0235] Here, the right-hand side of Fig. 21
[8h3%k the processing executed by a DVD recorder on a
Iayer-%xlgagonneba3|s E? SO05P0298 [0236

ction, en the series of processing
relating to disk image data is to be realized by means of
software, as shown on the left-hand side of Fig. 21 (Figs.
22, 23), the processing can be divided into four
hierarchical layers consisting of an application layer, a
file format laver, a file system layer, and a device driver
layer.
[0234]

In the application layer, access is made to the file
format layer at the file format level, and in the file
format layer, access 1s made to the file system layer at the
file level. Further, in the file system layer, access is
made to the device driver layer at the logical sector level,
and in the device driver layer, access is made to the
recording medium at the physical level via a physical layer,
that is, via a device such as a driver.

[0235]

Here, the right-hand side of Fig. 21 shows the

processing executed by a DVD recorder on a layer-by-layer

basis.




An application for perform ng processing such as
recordi ng or reproduction corresponds to the
application layer. [0237] The video node (VF. Video
Format) or the VR node (Video Recording Format), for
exanpl e, corresponds to the file format |ayer. The
file format | ayer perforns creation of data in the
vi deo node or VR nobde, or recognition of data
supplied fromthe file system|ayer as a | ower |ayer.
[0238] The file system|ayges requests, in accordance
with UDF, recording of data onto a DVD or readi nggfgogp
data recorded on a DvD. [0239] A DVD device driver
[g? Esponds to the device driver layer. The device

| ayer requests a DVD drive to record data onto

a D%91%T ﬁgggtg?%aféfﬁﬁﬁgﬁgﬂgﬂga?gég%séfhg %%FHVQQ”CG

quest om t e syste ayer. 0240] The

r@bebailk@n-_d_» YiegeoaficFign 2 &h@wndbheo PFosagsiingation
executed by the hard disk recorder 1 shown in Fig. 1
legea. | ayer-by-layer basis. Note that the |eft-hand
side of Fig. 22 is the sane as the | eft-hand side of
[REg7]121. [0241] 73 S05P0298 In Fig. 22, since the

application | a the file
PP The wvideo mgge (VF': Vldeo Format) or the VR mode (Video

Recording Format), for example, corresponds to the file
format layer. The file format layer performs creation of
data in the videc mode or VR mode, or récognition of data
supplied from the file system layer as a lower layer.
[0238]

The file system layer requests, in accordance with UDF,
recording of data onto a DVD or reading of data recorded on
a DVD.

[0239]

A DVD device driver corresponds to the device driver
layer. The device driver layer requests a DVD drive to
record data onto a DVD or read data recorded on a DVD, in
accordance with a request from the file system layer.

[0240]

The right-hand side of Fig. 22 shows the processing
executed by the hard disk recorder 1 shown in ¥Fig. 1 on a
layer-by~layer basis. Note that the left-hand side of Fig.
22 is the same as the left-hand side of Fig. 21.

f0241} -




format |layer, and the file systemlayer are the sane
as those shown in Fig. 21, description thereof is
omtted. [0242] Since the hard disk recorder 1 makes
access to the hard disk 18A by enpl oying the sane
processing as those executed by the DVD recorder
described in Fig. 21 with respect to the processing
in the application layer, the file format |ayer, and
the file systemlayer, it is necessary to convert a
command i ssued for neking_aggess to a DVDinto a
command for nmaking access to a hard disk. [0243]gg5pp298
Accordi ngly, the ATAPI command is converted into the

ATA d,i,n the deyi dei. A . [0244] .. 1t
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system yer. Further, evice contr section 16
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correspond to the device driver |layer. [0245] Fig.
[2342F a di agram showi ng the processing executed by

the hard di sk recorder 40 shown in Fig. 12 on a

| ayerinse- theybprgabisk rpgeagpr- 1 makepspeegs tontimg qrard

dggk féimg§tggilgegkéctté(ggdéa %%cgggiggeagigﬁ%se executed
by the DVD recorder described in Fig. 21 with respect to the
processing in the application layer, the file format layer,
and the file system layer, it is necessary to convert a
command issued for making access to a DVD into a command for
making access to a hard disk.

[0243]

Accordingly, the ATAPI command is converted into the
ATA command in the device driver layer.

[0244]

It should be noted that in Fig. 22, the UDF processing
section 15 shown in Fig. 1 corresponds to the file system
layer. Further, the device contrcl section 16 and the
device control secticn 17 shown in Fig. 1 correspond to the
device driver layer.

[0245]

Fig. 23 is a diagram showing the processing executed by
the hard disk recorder 40 shown in Fig. 12 on a layer-by-
layer basis.

[0246]




format | ayer are the sanme as those in Fig. 21
description thereof is omtted. [0247] The hard disk
recorder 40 uses both UDF used for a DVD and FAT32
used for an HDD in the file system|ayer. [0248] For
this reason, in the file systemlayer, disk inmage

data is created in accordance wth UDF. Specifically,
using a DVD device driver, disk imge data is created
in avirtual recording area (for exanple, a RAM (for
exanpl e, the FAT processing,section 41 shown in Fig.
12) built in the apparatus?. This disk image dat@,dsogg
managed as an FAT32 file and recorded on the hard

di sk 18A. [0249%, Accqrdi ngly, an HDD device driver.is
used ™ fit%he 2devi €2 dii& éPPLagarLoT 0BG 2Pt Eﬁﬁufﬂl%e

ié‘fetr iarJ]:eFitgF %%EL?F he t%g:sepg.oc f_é' s Sd%%tciﬁgtlrén

fnoteg
Oﬁma a
t'he devite contr i on an processi ng

tp8eLiLoN Ll shewa in Fig. 12 correspond to UDF, the
DVD device driver, and FAT32 in the file system| ayer,

[oegpectively. Further, the device control section 42
shown in Fig. 12 corresponds to the HDD device driver
~in tHe hdedi désdrrseardeaydd. ugss SOBPOPIBuspd264}t a DVD

and FAT32 used for an HDD in the file system layer.
[0248]

For this reason, in the file system layer, disk image
data is created in accordance with UDF. Specifically, using
a DVD device driver, disk image data is created in a virtual
recording area (for example, a RAM (for example, the FAT
processing section 41 shown in Fig. 12) built in the
apparatus). This disk image data is managed as an FAT32
file and recorded on the hard disk 18A.

[0249]

Accordingly, an HDD device driver is used in the device
driver layer.
[0250]

It should be noted that in Fig. 23, the UDF processing
‘section 15, the device control section 16, and the FAT
processing section 41 shown in Fig. 12 correspond to UDF,
the DVD device driver, and FAT32 in the file system layer,

- respectively. Furthexr, the device control section 42 shown
in Fig. 12 corresponds to the HDD device driver in the

device driver layer.




When executing the above-described series of
processing by neans of software, a program
constituting the software is installed froma
recording mediuminto a conputer incorporated in

dedi cated hardware, or, for exanple, into a
gener al - pur pose personal conputer 200 shown in Fig. 25
that can be caused to execute various functions by
installing various prograns into the persona

computer 200. [0252] As shown in Fig. 24, this
recording nediumis constituted by not onIy a pagkadRog
medi um recording a program and distributed to the
ﬁﬁer separately fromthe personal conputer 200 to
[§¢ettibute the program such as a nagnetlc di sk 211

(in ) ISk 2
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As shown in Fig. 24, this recording medium is
constituted by not only a package medium recording a program
and distributed to the user separately from the persocnal
computer 200 to distribute the program, such as a magnetic
disk 211 (including a flexible disk), an optical disk 212
{including CD-ROM (Compact Disc-Read Only Memory) and a DVD
(Digital Versatile Disk)), a magneto-optical disk 213
{including MD (Mini-Disc) (Trademark)}, or a semiconductor
memory 214, but also by a ROM 202 recording the program,
which is provided to the user in a state previocusly |
incorporated in the personal computer 200, a hard disk
included in a recording section 208, or the like.
[0253]

A CPU 201 of the personal computer 200 controls the
overall operation of the personal computer. Further, when a

command is input from the user through an input section 206




i nput/out put interface 205, the CPU 201 executes, in
response to this command, a program stored in the ROV
(Read Only Menory) 202. Alternatively, the CPU 201

|l oads into a RAM (Random Access Menory) 203 a program
that is read from the magnetic disk 211, the optica

di sk 112, the magneto- optical disk 113, and the

sem conductor nenory 214, which are connected to a
drive 210, and is installed into the recording
section 208, and executes_the program Further, the
CPU 201 outputs the data obtained by executing thecpgogs
programto an output section 207 having a displ ay,

speaker, r printer, a printer or_ plotter, or _the
hEPRES USRI B PP DEE diGunikR T & FFGNZPAeand an
Ny j e f n .

thPB ol ABePRLLOMESTY £ob 2680 aftes, in
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external, thereby executing the exchange of data.
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systens such as a wreless LAN (Local Area Network)
rtdPdidFEectien! peg ) taHe ckbcub@5POROG rfranl.ectuttiadr,
~and El ectronic Engineers, Inc.) 802.11a or
the CPU 201 outputs the data obtained by executing the
program to an output secticon 207 having a display, a speaker,
or printer, a printer or plotter, or the like. Further, the
CPU 201 acquires data from the input section 206 composed of
a scanner or microphone. Further, the CPU 201 controls a
communication section 209 to communicate with the external,
thereby executing the exchange of data.

[0254]

It should be noted that the communication section 209
may be one that performs wireless communication or one that
- performs wired communication, or one capable of performing
both wired and wireless communications. Further, there are
no particular limitations on the communication system. In
the case of wireless communication, for example, there may

be used various wireless communication systems such as a

wireless LAN {(Local Area Network) with IEEE (The Institute




802. 11b, or the Bluetooth. Likew se, in the case of

W red comunication, there may be used various wred
comuni cation systens such as the Ethernet
(registered trademark) or USB, or |EEE 1394. [0255]

It should be noted that the program for executing the
series of processing described above may be install ed
into a conputer via a wired or wireless comruni cation
medi um such as the Local Area Network, Internet, or
digital satellite broadcas},through the
internediation of an interface such as a router Qfspgogg
nodem as required. [0256] Further, in this

pecificati.on, .t step of describing _the progtam
o Bt T PogoP B RLF TN GG REP Loba oy Gy 118 or
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to the order given but also processes that are not
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executed in parallel or individually. [0257] It

sghbehgl dehnasetiht hBthewndte (regtihtsredbodideertck) her USB,

description is directed to the case in which a hard

ogi §kE% sl3%sed as an exanple of a recording medi um

[bgggiding di sk inmage data, the recordi ng nmedium for
ding disk image data nay be a recordi ng nmedi um

Ch eI 60 IR oo SRRy R
series of processing described above may be installed into a
computer via a wired or wireless communication medium such
as the Local Area Network, Internet, or digital satellite
broadcast through the intermediation of an interface such as
a reuter or modem as required.

[0256]

Further, in this specification, the step of describing
the program stored in a recording medium includes not only
processes executed in a time series manner according to the
order given but also processes that are not necessarily
executed in a time series manner but executed in parallel or
individually.

{0257]

It should be noted that while in this embodiment the
description is directed to the case in which a hard disk is
used as an example of a recording medium recording disk
image data, the recording medium for recording disk image

data may be a recording medium on a disk which allows random




change rewitable Disk), a Zi p disk, or SuperD sk

whi ch adopts the ZCAV (Zone Constant Angul ar

Vel ocity) system [0258] Further, the file system
used is not limted to FAT32 but other file systens
may be used. [0259] Further, the above-described disk
image data is not |imted to the contents (series of
information arranged in the area of the |ogica

sector nunmbers O to N (last logical sector nunber) in
the UDF) defined in this spgeification. [0260]
Further, the data recorded on the hard di sk 18A P0298
not be AV data but nay be sone other data. [OZG%?%

Furt her, the HDD not, be a bujlt-int one _but
i85 b Lo ATaPFy ol 0 DBSL S FV L HEr, 4 KB APRRee
ch A NG 5B, NG feaotedopr, 2 DD Theofll ok

I'mage data nay alternativery be, for ~exanpl e, dafa

ali860s datk oy \(dge ERJiGenPashubhscleticialy) aydionChD.
[0263] Further, while in this enbodinent data is

[6pptd onto a DVD player fromthe hard di sk recorder
1 or the hard disk 79 S05P0298 recorder 4, data may
be riwédeirpsteadiiie eishigncepe@dis not limited to FAT32

but other file systems may be used.
[0259]

Further, the above-described disk image data is not
limited to the contents (series of information arranged in
the area of the logical sector numbers 0 to N (last logical
sector number) in the UDF) defined in this specification.
[0260]

Further, the data recorded on the hard disk 182 may not
be AV data but may be some other data.

[0261]

Further, the HDD 18 may not be a bﬁilt—in type one but
may be externally mounted,
[0262]

Further, the disk image data may not be one recorded on
a DVD. The disk image data may alternatively be, for
example, data recorded on a video CD (Compact Disc) or an
éudio CD.

[0263]
Further, while in this embodiment data is copied onto a

DVD player from the hard disk recorder 1 or the hard disk




- 80 S05P0298 CLAIM5S 1. An information processing
apparatus conprising: recording requesting neans for
requesting recording of recording data, which is data
to be recorded, in accordance wth a predeterm ned
format adopted for a first recording nedium first
recording control neans for controlling recording of
the recording data onto the first data recording
medium in response to the request for recording the
recordi ng data nmade by the,fecording requesting
nmeans; and second recordi ng tontrol neans for S05p0298
controlling recording of the recording data onto a
second recording nmedium in accordance with the
IEEREFRF bf dat@ fpysPe PRt dinvge@8nef dpearePisd- The
i nformati on processi ng apparatus according to Caim
1, wherein: the first recording control neans outputs
the recording data together with a conmand requesting
recording of the recording data onto the first data
recordi ng nediunm and the second recording contro
nmeans causes the recording data to be recorded onto
the second data recordi ng nedium by converting the
command output by the first recording control neans
into a conmand requesting recording of data onto the -
81 S05P0298




second data recordi ng nedium and outputting the
command. 3. The informati on processing apparat us
according to Caim1, further conprising another
recordi ng requesting mneans for requesting recording
of the recording data in accordance wth another
format different fromthe predeterm ned format,
wherein: the other recordi ng requesting neans
requests recording of the recording data output by the
first recording control negns, in accordance with the
other format; and the second recording control MEQNS, (5 gg
causes the recordlng data to be recorded onto the
second data recording nediu in response to the
request for recording t he® P&%%ﬁding data nmade by the
ot her recordi ng requesting neans. 4. The information
processi ng apparatus according to Caim1, wherein:
the fafsinAabd i8a0HdLA0s SEH Uhoh 2ails 0phSals 1digs K
and the second data recording mediumis a hard di sk.
5. Afeddtdangbikgle Pt DCLIGMNG MBENPe Gy IS iragora@ing of
recordi ng requesting step of requesting recordi ng of
reeoodthngladat,awhikhchs i datthatta e becordeddedy sicgordance
accordance wth a predeterm ned fornmat adopted for a
withsg PRRGYETHGrEd fS@B@@Z@E**ﬁédﬁ9ﬁ1aaf¥¥§%nrecord1ng
ﬁcordlng control step of controlling recording of
"FR&"Pecording data onto the first data recording

nEd'fMBst recording control means for contrelling recording
of the recording data ontoc the first data recording medium,
in response to the reguest for recording the recording data
made by the recording requesting means; and
second recording contrel means for controlling
recording of the recording data onto a second recording
medium, in accordance with the control of the first

recording control means.

2. The information processing apparatus according to

Claim 1, wherein:

the firgst recording control means outputs the recording
data together with a command requesting recording of the
recording data onto the first data recording medium; and

the second recording control means causes the recording
data to be recorded onto the second data recording medium by
converting the command output by the first recording contrel

means into a command requesting recording of data onto the




in response to the request for recording the recording
data made in the recording requesting step; and a
second recording control step of controlling

recording of the recording data onto a second
recording nedium in accordance with the control of
the first recording control step. 6. A program
recording mediumin which a programis witten, the
program causi ng a conputer to execute processing
conprising: a recording reqgesting step of requesting
recording of recording data, which is data to beyycpgrgg
recorded, in accordance wth a predeterm ned format

adopted for a first recordin medi un _a first
SFSBEﬁ%o‘?ﬁ;ﬂ CSHOFGI- g L B BT €6‘r%t COPRRG PR i ™2 B -
the recording data onto the first data recording
medium in response to the request for recording the

r ecor G kafrgha tiBACHFHed 18 N GRpdi-Agu S eRIRSHIRG sbep;
and a second recording control step of controlling
Ctetwr 1) nfhfhetrheompe D thd Girdath@ rork 6o &d 8L Adjuesting
recording nedium in accordance with the control of
nepes f festrequessidongeecording oft §pe 88coSHZIRO2ZGEa ¥n A
ogram f or, causingﬂa conmputer. to execute processing

ag% TIRFHGL R PBEBRGT P T GuELETRGeRE eb- Bt Hequest i ng

resording of . recording data, which is data to be
Precorded, 1 n accortance

wherein:

the other recording requesting means requests recording
of the recording data output by the first recording control
means, in accordance with the other format; and

the second recording control means causes the recording
data to be recorded onto the second data recording medium,
in response to the request for recording the recording data

made by the other recording reguesting means.

4. The information processing apparatus according to
Claim 1, wherein:
the first data recording medium is an optical disk; and

the second data recording medium is a hard disk.

5. An information processing method comprising:
a recording requesting step of requesting recording of
recording data, which is data to be recorded, in accordance

with a predetermined format adopted for a first recording




with a predeterm ned format adopted for a first
recording nedium a first recording control step of
controlling recording of the recording data onto the
first data recording nmedium in response to the
request for recording the recording data nade in the
recordi ng requesting step; and a second recording
control step of controlling recording of the
recording data onto a second recording mnedium in
accordance with the control of the first recording
control step. 8. An inforna§|on processing apparaltssgogg
conprising: reading requesting neans for requesting
rgading of record data, which is previously recorded
"§8t87 in accordance with a predeterm ned fornmat

adop r ' Qrdi ng_nediu first readi .
cont%gﬂiﬁgaﬁgc%%éf%%ﬁ%gbngnag?%a%#H%LgFOlﬁﬁ%grgggr +ng
o%atBef FOMANGSf bhSL ELCONANGiFBYI UMt a | AL dHIRABSRed i G,
the request by the reading requesting neans; and
iseeesponsadiongheonéqod s tTERNS reebra0nd rtld imgordadgngata
of 84 S05P0298 the record data froma second
made ot di e medicuming nregeortdacetabt hande control of

the first reading control nmeans. 9. The information

pr oceSERGapparHiRY &oasratngted cocanhrslliver ei n:

rE08- 4L o f S8 DY SO P0 TR 05 QUL PUL S GRUNRAG g

medium, in accordance with the control of the first

recording control step.

6. A program recording medium in which a program is
written, the program causing a computer to execute
processing comprising:

a recording requesting step of requesting recording of
recording data, which is data to be recorded, in accordance
with a predetermined format adopted for a first recording
medium;

a first recording control step of controlling recording
of the recording data onto the first data recording medium,
in response to the request for recording the recording data
made in the recording requesting step; and

a second recording control step of contrelling
recording of the recording data onto a second recording
medium, in accordance with the control of the first

recording control step.




requesting reading of the record data fromthe first
data recording nedium and the second reading contro
nmeans causes the record data to be read fromthe
second data recording nedium by converting the
command output by the first reading control neans

into a conmand requesting reading of the record data
fromthe second data recordi ng medi um and out putting
the command. 10. The information processing apparatus
according to Caim8, further_ conprising another
readi ng requesting means for requesting reading Ofspgo9g
the record data in accordance with another form
different fromthe predeternmined format, wherein: the
ot her readi ng requesting neans requests, in response

to t co d tput_by the first readin nt.rol .
moanct HORTeRy oF Phes Pl ot GosbE s nEE AR o ppin
cbhgrififter format; and 85 SO6P0298 the second
readi ng control neans causes the record data to be
reach foe@artihagseeqist daiga stepos fli ngyuediivm reBording of
response to the request for reading the record data
readediyg date,ovhérhreadiatg teqbestéperamhnsin atcoT@ance
i,nformati on processing apparatus according to C aim

- WBEh frRARSe CeaFpPPY | FEESmANIPESL BRF s o ecording

mcgqyunicating with an external device including the
Fir¥t’ data recording nediumto transfer the record

dat%.&%%@tf288$rding control step of controlling recording
of the recording data onto the first data recording medium,
in response to the request for recording the recording data
made in the recording requesting step; and
a second recording control step of controiling
recording of the recording data onto a second recording
medium, in accordance with the control of the first

recording control step.

8. An information processing apparatus comprising:
reading requesting means for requesting reading of
record data, which is previously recorded data, in
accordance with a predetermined format adopted for a firét
recording medium;
first reading control means for controlling reading of
the record data from the first recording medium, in response
to the request by the reading requesting means; and

second reading control means for controlling reading of




the second data recording nediumto the externa
device including the first data recordi ng nedium 12.
The information processi ng apparatus according to
Caim8, wherein: the first data recording nmediumis
an optical disk; and the second data recordi ng nedi um
is a hard disk. 13. An information processing nethod
conprising: a reading requesting step of requesting
readi ng of record data, which is previously recorded
data, in accordance mﬁth_aBQrgdeternined f or mat
adopted for a first recording nedium a first reggingqgq
control step of controlling reading of the record

ata fromthe first recording nedium in response to

fer FEgtRstatfademnat ﬁ%c‘?réjag‘ieﬁé’rrdéﬁge%?‘iiﬂlj“'stlé’p; and -
a8 §Q$$Q2x918ch qg%eggggrgfaodf.%ecggtrragl rétc?ipnr%"fcontrol

controlTing reading O he recor ata from a second
meggording medium in accordance with the control of
the first reading control step. 14. A program
recording nediumin which a programis witten, the
program causi ng a conmputer to execute processing
cBnapr The MghLarmagadh npr ¢ CTRAESIY ByPetrapudfacanpdésui hg
reading of record data, which is previously recorded
Cdaty, 8 i*hefeddrdance with a predeterni ned for mat

adog&%gf&%%targgéfﬁg JS% %% i%gaggdé&gguts a command
requesting reading of the record data from the first data
recording medium; and

the second reading control means causes the record data

to be read from the second data recording medium by
converting the command ocutput by the first reading control
means into a command requesting reading of the record data
from the second data recording medium and outputting the

command .

10. The information processing apparatus accoxrding to
Claim 8, further comprising another reading requesting means
for requesting reading of the record data in accordance with
ancther format different from the predetermined format,

wherein:

the other reading requesting means requests, in
response to the command output by the first reading control
means, reading of the record data in accordance withwthe

other format; and




a first reading control step of controlling readi ng of
the record data fromthe first recording nedium in
response to the request made in the reading
requesting step; and a second reading control step of
controlling reading of the record data froma second
recording nedium in accordance with the control of
the first reading control step. 15. A program for
causing a computer to execute processing conprising:
a readi ng requesting step_of-requesting reading of
record data, which is previously recorded data, idyspgogg
accordance with a predeterm ned format adopted for a

first - 87 05PC298 recording nedium a first
r eadtiHy S@&ﬁ?ﬁoFe% B Stod¢dhtr BERPRCTESH ﬁ&eore%% data

t%eBSrQeQ&‘t%an{ QML DELL S%aaé G itrﬁgn?‘gxg%ilﬁ%,i Hn

response he reques e’in

re8AUARSL I 1Y HeLReqaBt ar SL£CANN1MRAdhBIr£QMd Rlatst BRA8T by
controlling reading of the record data froma second

thecothléngramtdindNMrefiesanomaéameze W th the control of
the first reading control step. 16. An information
processi ng apparatus conprising: a recording
requesting section requestin recording of recording
data, Wi ciformghian tRr e TEAGr ABRATR WIH &S Pdaned to

C%%&Q & pf&%#ﬂg%?%bHSQiéfﬁgngoﬁ%$%ﬁkggi£€rmégég %%E
recor di ng™ medi um

communicating with an external device including the first
data recording medium to transfer the record data read from

the second data recording medium to the external device

-including the first data recording medium.

12. The information processing apparatus according to
Claim 8, wherein:
the first data recording medium is an optical disk; and

the second data recording medium is a hard disk.

13. An information processing method comprising:

a reading requesting step of requesting reading of
record data, which is previously recorded data, in
accordance with a predetermined format adopted for a first
recording medium;

a first reading control step of controlling reading of
the record data from the first recording medium, in response

to the request made in the reading requesting step; and




a first recording control section controlling
recording of the recording data onto the first data
recording medium in response to the request for
recording the recording data nade by the recording
requesting section; and a second recording contro
section controlling recording of the recordi ng data
onto a second recording nedium in accordance with
the control of the first recording control section.
17. An information processigg method conprising:
requesting recording of recording data, which is §%§§b298
88 805P0298 to be recorded, in accordance with
predet erm ted for_a first r.ecor

.
o e PT OF MR 97t He GGPBI RG EOHTILLPéT .
heCodL Ag &a!"tg f&s‘raogdgggor&ﬂ&txaec%@'a@{lhhﬁeéimt at a

recordlng nme In response to e request

alc@60nghed it® K8eOEShPEoTal@ theaRd rper F UMY c%el@@e@
recording control for recording the recording data

saprpo a second recording nmediumin accordance wth the
first recording control. 18. An infornmation processing
appar at us conprising a reading requesting section

r?guestl readi n record data jn accordance with

 edRtRAGHTABI TP phind mﬁ% Lpokhicl i3 R 49EeBr dFng
RO, 8 R0 0T by SERL 20 GERL L0
pEBQéggﬂnd'bdﬁ%§@QB§§:

a reading requesting step of requesting reading of
record data, which is previously recorded data, in
accordance with a predetermined format adopted for a first
recording medium;

a first reading control step of controlling reading of
the record data from the first recording medium, in response
to the request made in the reading requesting step; and

a second reading control step of controlling reading of
the record data from a second recording medium, in

accordance with the control of the first reading control

step.

15. A program for causing a computer to execute
processing comprising:
a reading requesting step of requesting reading of
record data, which is previously recorded data, in

accordance with a predetermined format adopted for a first




to the request by the readi ng requesting section; and
a second readi ng control section controlling reading
of the record data froma second recordi ng nmedium in
accordance with the control of the first reading
control section. 19. An information processing nethod
conprising: requesting reading of record data in
accordance with a predeternm ned fornat adopted for a
first recording nmedium 89 S05P0O298 performng first
readi ng control for readngB$h§ record data fromthe
first recording mediumin response to the requestg @ihgg
| perform ng second reading control for reading %%e
record data froma second recording nmediumin

TEECOT RN AW ™h the first reading control.

a first reading control step of controlling reading of
the record data from the first recording medium, in response
to the request made in the reading requesting step; and

a second reading control step of controlling reading of
the record data from a second recording medium, in
accordance with the control of the first reading control

step.

16. An information processing apparatus comprising:

a recording requesting section requesting recording of
recording data, which is data to be recorded, in accordance
with a predetermined format adopted for a first recording
medium;

a first recording contxol section controlling recording
of the recording data onte the first data recording medium,
in response to the request for recording the recording data
made by the recording requesting section; and

a second recording control section controlliing
recording of the recording data onto a second recording
medium, in accordance with the control of the first

recording control section.

17. BAn information processing method comprising:

requesting recording of recording data, which is data
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to be recorded, in accordance with a predetermined format
adopted for a first recording medium;

performing first recording control for recording the
recording data onto the first data recording medium, in
response to the request for recording the recording data;
and

performing second recording control for recording the
recording data onto a second recording medium in accordance

with the first recording control.

18. An information processing apparatus comprising:

a reading requesting section requesting reading of
record data in acceordance with a predetermined format
adopted for a first recording medium;

a first reading control section controlling reading of
the record data from the first recording medium, in response
to the request by the reading requesting section; and

a second reading control section controlling reading of
the record data from a second recording medium, in
accordance with the control of the first reading control

section.

19. An information processing method comprising:
requesting reading of record data in accerdance with a

predetermined format adopted for a first recording medium;
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performing first reading control for reading the record
data from the first recording medium in response to the
request; and

performing second reading control for reading the
record data from a second recording medium in accordance

with the first reading control.




