DESCRI PTI ON RECORDI NG APPARATUS, RECORDI NG METHOD, PROGRAM AND

COVPUTER- READABLE RECORDI NG MEDI UM  Technical Field The present invention
relates to a recording apparatus which records target information and an
index file corresponding to the target information on a recordi ng nedi um
a recording nethod, a program and a conputer-readable recording nmedium
More specifically, the invention relates to a recording apparatus and so
on in which when an index file is updated, a predeterm ned nunber of
continuous slots in fixed length is secured in an index file, and
attribute information of target information is allocated to the slots so
as to register the target infornBEFSRIEN%he corresponding index file in
association with the recording of the target information, whereby the
occurrence of fragnents in the index file is suppressed. Background of the

| nvention Fbret%ngs g g%ﬁ§wﬂ9d %% %5| é finding a desired file anong a
lurality of files Pat 5 PAPAEYOR e EGPERAY ABRI um  net hods
p y
using an index file argoq§2p§§%%ﬁuﬂﬁ Eahggé ﬁﬁierenc% 1, Patent Reference
2, Patent Reference 3 & B éﬁ%& Mnd|V|duaI contents
files, and is configured of a set of itens of attribute information of the
Technical Field
The present invention relates to a recording apparatus
which records target information and an index file
corresponding to the target information on a recording medium,
a recording method, a program, and a computer-readable
recording medium. More specifically, the invention relates
to a recording apparatus and so on in which when an index file
is updated, a predetermined number of continuous slots in fixed
length is secured in an index file, and attribute information
of target information is allocated to the slots so as to
register the target information in the corresponding index file
in association with the recording of the target information,
whereby the occurrence of fragments in the index file is

suppressed.

Background of the Invention

Heretofore, as a method of easily finding a desired file
among a plurality of files recorded on a large capacity
recording medium, methods using an index file are proposed in

Patent Reference 1, Patent Reference 2, Patent Reference 3,
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i ndi vidual contents files or created therefrom For the attribute
information of the contents file, for exanple, there are thunbnail inmage
data, text data for titles, shot date and tinme, codec information, face
detection information (detected face size, a detected face position, a
face score that digitizes the detected face), and so on. For exanple, as
shown in Fig. 11, the index file is formed of a text file (or a netadata
file) FTX, a thunmbnail imge file FTH, and a property file FP. Attribute
information of each of the contents files is arranged as it is split into
t he text f|Ie FTX, the thunbnail inmage file FTH, and the property file

FP. Fbmeveﬁfcdependlng on the types of contents files, files mght not
have any attribute inforpmation to be arranged in the text file FTX and the
thumbnai | i mage PR I@IETH L 4hPaREI6AIMALRIGAL BRMATGE fédesi @oFi g8 11, this
case is shown in which as attribute information of each of contents flles

there is &YYrBUERYiNE &r ifFi Oh {6™SeChradiddn téatRiPFa HOn Oft the | e FTX,

t he thunbnai l e.file FTH, and the propert file FP. In addition,
partlcularﬁ?dﬁﬁn?ﬁ?% FﬂBF%ﬁE%tgff% ﬁre?ﬁﬁ%xtP?F%fﬁ%Wﬁlgﬂﬁ%dt%ﬁ a

file (or the netadata
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time, codec ihformation, face detection information (detected

face size, a detected face position, a face score that digitizes

the detected face), and so on.

For example, as shown in Fig. 11, the index file is formed
‘of a text file (or a metadata file) FTX, a thumbnail image file
FTH, and a property file FP. Attribute information of each
of the contents files is arranged as it is split into the text
file FTX, the thumbnail image file FTH, and the property file
FP.

However, depending on the types of contents files, files
might not have any attribute information to be arranged in the
text file FTX and the thumbnail image file FTH, and no entry
might be provided. In Fig. 11, this case is shown in which
as attribute information of each of contents files, there is
attribute information to be arranged each in the text file FTX,
the thumbnail image file FTH, and the property file FP.

In addition, particularly in this implementation , an
index file configured of a property file, a thumbnail image

file, and a text file (or the metadata file) is called an




imge file FTH manages i mage data of a thunbnail. The property file FP
manages attribute information (basic attribute information) except
attribute information related to the text file FTX or the thunbnail image
file FTH, and al so manages connection information between the slots of the
other files. In the file FP, a header that indicates an attribute, for
exanple, is arranged at the beginning thereof. On the other hand, in the
files FTX and FTH, no header is arranged at the beginning thereof.
However, as simlar to the file FP, also in the files FTX and FTH, a
header that indicates an attribute, for exanple, nmay be arranged at the
begi nni ng terl@eex fhi8. configuration is formed in which subsequently to
the header, entries formed of attribute information of each of the
contents files BREScdritd hestsfitarrEngaeaget dsaitt ynbermation (ghoperty
entry #2, and.,so on, thunbnail inmage entry #1, thunbnail inage entry #2,
and so on, fexf @nPeiadata tfdie entryapegeametesasn) - TdFheadhupbnehé entri es
of the text, file _FTXF data is allocated that indicates character strings
of a di sk P98 T FTHIPESIFB A TBgeH M PRS Elowirid -f i TR PTPBeEREN of the
entries of_.the %%unbnail image file FTF% t hunbnai |l inmage data is
al | ocated tHAE i i&?ﬁ@geﬁhe@%ﬂﬁfﬁﬁfs briemea ik (Peeec andtradeheof the
contents fﬁh %rmg qup ofethe ntg s of theiiext fjile FTX and the
thunbnai | “IhageH P8 BRSPS 34 'é‘gFean%?mf‘l g8 P 356elC I tA*t The
nunber Of tf@.%es %Q%Sogogé gt rdrr[l‘n%aelﬁcgmgget legn}']!:f'll,esanl a S%I Irtll Laeges
connection information between the slots of the other files.
In the file FP, a header that indicates an attribute,
for example, is arranged at the beginning thereof. On the other
hand, in the files FTX and FTH, no header is arranged at the
beginning therecf. However, as similar to the file FP, also
in the files FTX and FTH, a header that indicates an attribute,
for example, may be arranged at the beginning thereof. This
configuration is formed in which subsequently to the header,
entries formed of attribute information of each of the contents
files are continuously arranged (property entry #1, property
entry #2, and so on, thumbnail image entry #1, thumbnail image
entry #2, and so on, text entry #1, text entry #2,and so on).
To each of the entries of the text file FTX, data is
allocated that indicates character strings of a disk title and
titles for each of the contents files. To each of the entries
of the thumbnail image file FTH, thumbnail image data is
- allocated that indicates the contents of the disk title and

each of the contents files.




slot or a plurality of slots depending on the data volune of attribute
information allocated to each of the entries. In addition, since the types
of attribute information is varied depending on the types of contents
files, no entry mght be arranged as described above. To each of the
entries of the property file FP, data is allocated that indicates the disk
title and the attribute of each of the contents files. As simlar to the
text file FTX and the thunbnail inmage file FTH, the property file FP is
configured of the slots in fixed length. In the property file FP, entries
are al ways arranged as corresponding to each of the contents files even

t hough the typesEafh@snitenertiideesigthe tet fetedTXvard buslthumbnaghch of the
entries of the pro ert¥ file FP, as nmanagenent information that indicates
the rel ati dfagiet ALipel Tihtifeconfipiresd pharmlgdredn Ehked nioh.i sTeet t hat
identifies the corresponding entries to the text file FTX and the

t hunbnai | T¥RRGE 5 FRe PrAterernticbimporasht PéFhehartTseshovwnsbyoberows in
Fig. 11) Furthernore, in_ the entry configured of a plurality of slots of
‘the proper y°Fi PE FPLurahafendhtSIatss ePReRi b hathe ddftd fModgmehet
subsequent slot is arranged, in each of the slots. Furthernmore, in each of
t he entrie?tGFlet?hkpﬁﬂé%i§PP9 pliecEred ith Samht PENthe ehtdifged fhat

identifies_the.,correspondjn contegts file. The index file IF is
configuredagglgégﬁfi%ﬁﬁfea %%e_ypes of attribute information is wvaried

depending on the types of contents files, no entry might be

arranged as described above.

To each of the entries of the property file FP, data is
allocated that indicates the disk title and the attribute of
each of the contents files. As similar to the text file FTX
and the thumbnail image file FTH, the property file FP is
configured of the slots in fixed length. 1In the property file
FP, entries are always arranged as corresponding to each of
the contents files even though the types of contents files are
different variously. |

In each of the entries of the property file FP, as

management information that indicates the relation with the
other entries, management information is set that identifies
the corresponding entries to the text file FTX and the thumbnail
image file FTH (related information that is shown by arrows
in Fig. 11). Furthermore, in the entry configured of a
.plurality of slots of the property file FP, management
information that identifies the subsequent slot is arranged

in each of the slots. Furthermore, in each of the entries of




Therefore, for exanple, data strings recorded in the text file FTX can be
reproduced to display the titles of each of the contents files recorded on
the recording medium?2 in a list. Furthernore, for exanple, data strings
recorded in the thunbnail inmage file FTX can be reproduced to display the
t hunbnai |l images of each of the contents files recorded on the recording
medium2 in a list. In addition, the index file IF can be defined for not
only these real contents files but also a virtual folder by the files FTX,
FTH and FP. In each of the entries of the property file FP, information is
arranged that defines the hierarchical structure of a contents file and a
virtual fol'dérPreRertnfidpdi®y érépphation ébatimnudsetwendeheipteperty
file, the contents file and the virtual folder. In this exanple, the
virtual foldér cahbeePeMStnUA@tgRaEst fFakeis on "ith day/nonth" and the
virtual folder whose shot date and tine is on "jth day/nonth" exist in the
sane |ayer, the tontEpiexffie Bf lavPEogPguredesdsstidesicribrd pbwee- | ayer of
the virtual folder aon "ith day/nonth",' and the contents files

of " MPEG2PST2CT§AATE » NPECOPEIBIC 32 k7 SER1PAR nesRedetalethaftanteti}¢ t ual

f ol der on F‘"th day/ nmonth", In accordance with the hierarchical structure
like this, T? 580 RRWRSR TP RIS £2 diAPLAR Hhoperihes iafe earh| afehbey #1,

f ol der entcrO g4t fé'.le entré §6d f ol Ig‘er entry #8, and folder entry #9 are
formed. I n°SdarEEdnt* WifnB&rF8Tdrd (He thRdFSS ngpedige 2 in a list.

Furthermore, for example, data strings recorded in the

- thumbnail image file FTX can be reproduced to display the
thumbnail images of each of the contents files recorded on the
recording medium 2 in a list.

In addition, the index file IF can be defined for not
only these real contents files but also a virtual folder by
the files FTX, FTH and FP. 1In each of the entries of the
property file FP, information is arranged that defines the
hierarchical structure of a contents file and a virtual folder.

Fig. 12 shows exemplary relations between the property
file, the contents file and the virtual folder. In this example,
the virtual folder whose shot date and time is on “ith
day/month” and the virtual folder whose shot date and time is
on “jth day/month” exist in the same layer, the contents file
of “"MPEG2PS-1” exists in the lower layer of the virtual folder
on “ith day/month”,” and the contents files of”MPEG2PS-2” and
"MPEG2PS-3” exist in the lower layer of the virtual folder on
“jth day/month”.

In accordance with the hierarchical structure like this,




are each considered to be a nunber for the first slot of slots configuring
the entry. In the exanple shown in the drawing, for conveni ence sake,
nunbers of the individual entries are considered to be the m ni mum nunber
for the slots configuring the entry. File entries #1, #6 and #9 manage the
contents files of "MPERPS-1", "MPERPS-2", and "MPEXRPS-3", respectively,
and the folder entries #4 and #8 nmanage the virtual folders on "ith

day/ nmont h" and "jth day/nonth", respectively. Patent Reference 1:

JP- A-2004- 227630 Patent Reference 2: JP-A-2004-227633 Patent Reference 3:
JP- A-2005-115815 Disclosure of the Invention Problens that the Invention
is to Sol véSARNHEsERiTHEd Bbode, theerererty 6tlehdiskodrivst F.ofmbdein fi xed
length and a single or a plurality of slots is allocated to a single
contents fid&ryther Letlei AT vt Cpahatdere toivnt &r rradi Spldee coltang®d to vary
the nunber of the slots wvariously. In this manner, the nunber of the slots
can be vafFEdTOAPFOusIY, 2RAGEENY tHEHAgeREf Fhe i Weugpdarkaied as to

flexibly correspond to . the repetition of recording and _6 deletion of the
Sick o

contents fi*€ FEPFAEBFET g Red aHPahdathehe digd ateardedlPwe t he i ndex
file can be u§ed efficientl

I n_association with the deletion, of the

contents fFP@,lgPﬁén%S?FbgﬁﬁﬁHin&nsFBFse%ﬁmR%ﬁaspﬁﬂéxlﬁiqn§ dravied to free

spaces. . . - .
P for convenience sake, numbers of the individual entries are

considered to be the minimum number for the slots configuring
the entry.

File entries #1, #6 and #9 manage the contents files of
“"MPEGZPS-1", “MPEGZ2PS-2", and “MPEG2PS-3”, respectively, and
the folder entries #4 and #8 manage the virtual folders on “ith
day/month” and “jth day/month”, respectively.

Patent Reference 1: JP-A-2004-227630

Patent Reference 2: JP-A-2004-227633

Patent Reference 3: JP-A-2005-115815

Disclosure of the Invention
Problems that the Invention is to Solve
As described above, when each of the slots is formed in
fixed length and a single or a plurality of slots is allocated
to a single contents file, the settings of management
information are changed to vary the number of the slots
variously. In this manner, the number of the slots can be
varied variously, whereby the index file can be updated so as

to flexibly correspond to the repetition of recording and-




Furthernore, in association with the recording of the contents file,
attribute information is allocated to free space slots. In this case, when
the capacity of the free space is short in recording attribute information
inthe free space slots, the settings of nanagenent information are
changed to add slots to which the attribute information is all ocated.
However, when slots are added to allocate attribute information in this
manner, it is sonetinmes difficult to allocate attribute information to
continuous slots, causing a state that attribute information for a single
contents file is recorded in fragnented slots (hereinafter, called
"fr agment s'9eleadopedcFhpaprasdte, e anftheyreaesd e mediiumt ed Rldlex  fil e,
it correspondingly takes tinme to nmake access to the index file. For
exanpl e, it5iCiRedTErMEEd O itES aPdeheltbhtEtt Pef uped efEtwienidon t he
recording nediumin a list to cause deteriorated wuser usabili t,{ An obj ect
of the invention? LILLFHpPBE thdhscent peirie ofobhe rerjifamts £hlan i ndex
file. Means.for Solving.the Problens .7 The concept of the invention lies
in a recor diffg O HSTRPREGRY HCER Feblf dodeXifgde 35 BF it DFEQRBaETS i ndex
file on a_recording nedium the target information that contains at |east
a contents Erflirﬁg,erlﬁog?'r tlﬂaﬁSsroﬁllGEFOBr‘%t%th?ﬁfEﬁ?rﬁhﬂg fthEhs AEBkFFT e t hat

on and that

Manages tlq%i&%tg§§t£f%%%%”?ﬁ£orma ion i1s allocated to free space slots.
In this case, when the capacity of the free space is short in
recording attribute information in the free space slots, the
settings of management information are changed to add slots
to which the attribute information is allocated.

However, when slots are added to allocate attribute
information in this manner, it is sometimes difficult to
allocate attribute information to continuous slots, causing
a state that attribute information for a single contents file
is recorded in fragmented slots (hereinafter, <called
“fragments”) .

As described above, when fragments occur in the index
file, it correspondingly takes time to make access to the index
file. For example, it takes time to display the contents files

recorded on the recordingmediumin a list to cause deteriorated

user usability.

An object of the invention is to suppress the occurrence

of fragments in an index file.

Means for Solving the Problems




is created of a set of itenms of attribute information relating to the
target information, the recording apparatus including: a recording part
operable to record the target information on the recordi ng nmediunm and an
index file updating part operable to update the index file corresponding
to target information to be recorded so as to register the target
information when the target information is recorded on the recording
medi um by the recording part, wherein the index file is configured of a
plurality of slots in fixed I ength, and when the index file is updated,
the index file updating part secures a predetermnm ned nunmber of continuous
slots in fixed | enyt FOPAEPEhe S ek fpventiew afescdtresa aterpbdieg
information relating to the target information to be recorded by the
recor di ng FEPETERS tHEl Dedareadsrdstnirf e tiayerd am imdex fvbation, the
target information that contains at |east the contents file, virtual
fol der or CO&f BATA LR MERdUPndBRe fiaedr nfaEBRr bR dihatheorEe R i ng
medi um Thetdeext file nanaggs each itemof the target information, and is
created of*ta 82Tt &t PPERBTEF LBt iPhut EEPHF FrtelEroR* f e dehar t @ of  the
t ar get inf%%nati n.ﬁ{qshr cordin art records the target 8 information on
the recordiig MEEFom?* athBREAg gt thentar ARt HAT PG Edr d8d bRet he
recordi ng .nmedi um b he recording part tﬂf i ndex file recorded on the
recordi ng m8dium |e§iyﬁ%_c?a138g Qo{/l%ﬁ‘_gs io%@;(t’_f}r u_eteubﬂg‘f’Flﬁ?gt]p%ﬂ F.eia%n%escri bed
above, thetb@%ﬁ%tgkggtH%ﬂ%&%%%?gnlQJ£§§g§gPEh%Papparatusimcluding:

a recording part operable to record the target information on

the recording medium; and an index file updating part operable

to update the index file corresponding to target information

to be recorded so as to register the target information when

the target information is recorded on the recording medium by

the recording part, wherein the index file is configured of

a plurality of slots in fixed length, and when the index file

is wupdated, the dindex file updating part secures a

predetermined number of continuous slots in fixed length in

the index file, and allocates attribute information relating

to the target information to be recorded by the recording part

to the secured slots in fixed length.

In the invention, the target information that contains

at least the contents file, virtual foldexr or text data and

the index file are recorded on the recording medium. The index

file manages each item of the target information, and is created

of a set of items of attribute information for each item of

the target information. The recording part records the target




E
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with the recording of the target information, whereby matching between the
target information and the contents file recorded on the recording nedi um
is intended. The index file is configured to have a predeterm ned nunber
of continuous slots in fixed Iength. When the index file is updated so as
to register the target information by the index file updating part, a
predeterm ned nunber of continuous slots in fixed length are secured in
the index file, and the attribute information of the target information is
all ocated to a predeterm ned nunber of the continuous slots in fixed

| ength. As descri bed above, when the index file is updated in association
with the rédddmagion ehetharmgerrdhnernediwn, a predeternined nunber of
the continuous slots in fixed length are secured in the index file, and
the attribute inFBeRddicorrrasit imEctRatgem inftecrutrden shaltegeaténdto a
predeterm ned nunber of the continuous slots in fixed |ength. Thus, the
occur r ence WAiPPaBRES TRROAAL I RS i FBechirfeie fddppreceettd par thkanpl e, a
predeterm ned nunber is set to the maxi num_ nunber of the slots to be

expect ed fFFCRLELPH Bl 6 YRR PY Bhe Hddex dale| wdbtiag BATtwher eby
t he pcpurrencgeof Irqg_ nts in an index file can be surely prevented. Mre
speci fi cal Iy, 9°PfiE %%.I enurbier t6e* hele it spdehat in ¢spgepatset as a
et e el b S e o U DUTDRE o L 200 Snd P, G2DLR1S5 @ the
‘ between the target information and the contents file recordéd
on the recording medium is intended.
The index file is configured to have a predetermined
number of continuous slots in fixed length. When the index
file is updated so as to register the target information by
the index file updating part, a predetermined number of
continuous slots in fixed length are secured in the index file,
and the attribute information of the target information is
allocated to a predetermined number of the continuous slots
in fixed length.
As described above, when the index file is updated in
association with the recording of the target information, a
predetermined number of the continuous slots in fixed length
are secured in the index file, and the attribute information
of the target information is allocated to a predetermined
number of the continuous slots in fixed length. Thus, the
occurrence of fragments in an index file can be suppressed.

For example, a predetermined number is set to the maximum

number of the slots to be expected for use in order to register




is the greatest data for registration target (generally a folder), or the
m ni mum nunber of slots that can store data when the data volune for
registration is known in advance such as the contents file. On the other
hand, when the data volune is varied depending on the nunber of contents
files to be registered as a folder, a predeterm ned nunber is set to the
nunber of slots that can store the data vol unme when the maxi nrum nunber of
files to be possibly registered in a folder as a recording apparatus are
regi stered. Furthernore, for exanple, a predeterm ned nunber is set to the
average nunber of the slots to be expected for use in order to register
the target 5% 5RR8ET o fasmetapy  t Weer ekt heepeeunteieapfefragpantn i ndex
file can be reduced while the generation of free slots is suppressed. In
this case, & PelBRef ngh ki €27 $esEHEEI ERESHRIHeY.or regi stration of target
information. Wien a recording area is short as described above, the index
file updating paftrseReres G lpredetitt RPAEHROHBRSL obfthe vtatshthaked | ength

in addition tg %Fgredeternined nunber of the continuous slots in fixed
length in dPdEP 1D SP&gPEt2Predreerai et MHIRG afi e Mic iFy RBFABF e, for

exanple, a predetermned nunber is set .  to the average nunber of the slots
that have BBentEod Al THE STHAE The Trdar ™ dek b giodueE eh&atar gatch

i nformati on, ereb ccurrence of fragnents in an index file can be
g 4 Jg

h
reduced whiTe thrégﬁﬁgﬁt B of OF r 8T LI 08 $apPPEsSBANT Rt oF dance

Wi th folder), or the minimum number of slots that can store data
when the data volume for registration is known in advance such
as the contents file. On the other hand, when the data volume
is varied depending on the number of contents files to be
registered as a folder, a predetermined number is set to the
number of slots that can store the data volume when the maximum
number of files to be possibly registered in a folder as a
recording apparatus are registered.

Furthermore, for example, a predetermined number is set
to the average number of the slots to be expected for use in
order to register the target information, whereby the
occurrence of fragments in an index file can be reduced while
the generation of free slots is suppressed. In this case, a
recording area is sometimes short for registration of target
information. When a recording area is short as described above,
the index file updating part secures a predetermined number
of slots in fixed length in addition to a predetermined number
of the continuous slots in fixed length in order to register:

the target information,

10




user's use conditions. In this case, a recording area is sonetines shorted
for registration of target information. Wen a recording area is shorted
as descri bed above, the index file updating part secures a predeterm ned
nunber of the slots in fixed length in addition to a predeterm ned nunber
of the continuous slots in fixed length in order to register the target
information. Furthernore, for exanple, a predeterm ned nunber is set to

t he average nunber of the slots in fixed | ength that have been used in
order to register each itemof the target information and recorded in the
header of the index file, whereby the occurrence of fragnments in an index
file can be redHBEERSHIIES t RBT FHFEWAEY oh PEFIPERENSI®A SumBesFpFessed in
accordance W tﬂ user's use conditions. In the header of the index file, the
aver age nutfef6favV_IRISSPBTReT P tRES I gthat natvh dpenpeesd ddehen or der
to register the target information is recorded by the index file wupdating
part every R3Shet Mo ral gt IRE6F nts SATEST ridtipietddn, i WPy Rex fil e,
for exanple. The aver ¢ nunber i.s recorded_,in the header of the index
file as desoé:ﬁuﬁgﬁngﬁo%g, rﬁﬁ@?%{)ﬁ/ 10 In SRy Et L atuRBereBicahBhEt ot s t hat
have been u&leed iexl'l] tt;:e as% £gan Ee obt ai ned easi(%y,. For e argal e, Wwhen the
index file s tpdated €o°ast 1T SFELT st%efUPBFGRICT nfof et HHCe Keth ndex file

updating PalskyrSeGQLdRohAt PIORE! Oyl Al Pkt Lk Bal §8a RECE, T S

' sometimes shorted for registration of target information.
When & recording area is shorted as described above, the index
file updating part secures a predetermined number of the slots
in fixed length in addition to a predetermined number of the
continuous slots in fixed length in order to register the target
information.

Furthermore, for example, a predetermined number is set
to the average number of the slots in fixed length that have
been used in order to register each item of the target
information and recorded in the header of the index file,
whereby the occurrence of fragments in an index file can be
reduced while the generation of free slots is suppressed in
accordance with user’s use conditions.

In the header of the index file, the average number of
the slots in fixed length that have been used in order to
register the target information is recorded by the index file
updating part every time when target information is registered
in the index file, for example. The average number is recorded

in the header of the index file as described above, whereby

i1




in the beginning slot in fixed |length anong a predeterm ned nunber of the
continuous slots in fixed length. The information that can identify a free
space is recorded as described above, whereby the process can be
accelerated that confirns the data volume to be possibly added to a
predeterm ned nunber of the continuous slots in fixed |ength. Advantage of
the I nvention According to the invention, when the index file is updated
SO as to register target information in the index file in association with
the recording of the target information, a predeterm ned nunber of
continuous slots in fixed length are secured in the index file, and
attribute iFoPRREITNRUIPEROT the gePLRiFnhevekeics widdbentids Pash

predet ermi ned nunber of the continuous slot entries in fixed | ength, which
can suppreS8" PReCBERLRFRMRES Y fragments in an index file. Brief
Description of the Draw ngs Fi%. 1 shows a bl ock diagram depicting the
configuration of CAnSoPR G "848k tARpaRdetst 142 i gpdateHonR asdFagr am

depi cting the.cgnfigurat'on gf individyal slots of a property file; Fig. 3
shows a di &§Pam-8Epietfhly tRECTUHHICGur & "6e* ddtGalPdatinpoPefbns of
each of the _slots .of_ the oq:rty i shows a di agram

file, Fiqg.
illustrati \:fSCSFd?Hélf(?&ﬁ‘ta&Ei%g v f)?lb&glFPPI’cigtaa?r?? FPasesh bR Cardfdgr am

depi cting 34 %ﬁgngégﬁﬁgiﬁ%e%ﬁgkngn fixed length among a predetermined

number of the continuous slots in fixed length. The

information that can identify a free space is recorded as
described above, whereby the process can be accelerated that
confirms the data volume to be possibly added to a predetermined

number of the continuous slots in fixed length.

Advantage of the Invention

According to the invention, when the index file is
updated so as to register target information in the index file
in association with the recording of the target information,
a predetermined number of continuous slots in fixed length are
secured in the index file, and attribute information of the
target information is allocated to a predetermined number of
thecontinuousslotentriesiniﬁxedlength,whichcansuppress

the occurrence of fragments in an index file.

Brief Description of the Drawings
Fig. 1 shows a block diagram depicting the configuration

of an optical disk apparatus;
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sl ots when slots are secured based on the maxi num nunber of the slots to
be predicted for use in order to register a contents file; Fig. 6 shows a
flow chart depicting a series of process procedures perforned by a system
control mcroconputer to update an index file; Fig. 7 shows a diagram
depicting a series of process procedures perfornmed by the system control
m croconputer to update an index file; Fig. 8 shows a diagram depicting an
exanpl e of securing slots when slots are secured based on the average
nunber of the slots that have been used in the past in order to register
a contents file; Fig. 9 shows a flow chart depicting a series of process
procedures perfoFied byEhevsy st ehaeeit ripimtépacbhp et ionragpaat ef an i ndex
file; Fig. 10 shows_a diagramillustrative of recording the average nunber
and t he maxitfdmiAtAbe? Vs tHe SsPsPRerhut fhkRie 13 been actually used in the
past in the header of_a property file; Fig. 11 shows a diagram
g ;

illustrative of &*fext WWOWE,aad¥?QﬁﬁWuﬂqp% 8 e configusapieperty file
configurin n index file; and Fig. 12 shows a di agram depicting exenplary
corres pond%ﬁ%@?lbcgﬁ%g?\rﬁlod}soﬁgﬁif%f PT &hef 1A% BhItEoPEReENU T 1 A€ cont ent s
file. Fig. 4 shows a diagram illustrative of the contents of

property data;

Fig. 5 shows a diagram depicting an example of securing
slots when slots are secured based on the maximum number of
the slots tobe predicted for use in order to register a contents
file;

Fig. 6 shows a flow chart depicting a series of process
procedures performed by a system control microcomputer to
_update an index file;

Fig. 7 shows a diagram depicting a series of process
procedures performed by the system control microcomputer to
update an index file;

Fig. 8 shows a diagram depicting an example of securing
slots when slots are secured based on the average number of
the slots that have been used in the past in order to register
a contents file;

Fig. 9 shows a flow chart depicting a series of process
procedures performed by a system control microcomputer to
update an index file;

Fig. 10 shows a diagram illustrative of recording the

average number and the maximum number of the slots that have
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Description of Reference Nunerals and Signs 1 optical disk apparatus, 2
optical disk 11 video encoder 12 audio encoder 13 video decoder 14
audi o decoder 15 file generator 16 file decoder 17, 20 nenory 18 nenory
controller 19 systemcontrol mcroconputer 21 error correction
encoder/decoder 22 drive control mcroconputer 23 data nodul ator and
denodul ator 24 magnetic field nodul ation driver 26 manipulating part 14
Mode for Carrying out the Invention An enbodi nent of the invention will be
described. Fig. 1 shows the configuration of an optical disk apparatus 1
as an enbodinent. In the optical disk apparatus 1, video signals and audio
si gnal s of Pgegisjtectl lareset gnithedodyt anrbeneddnr shcopterpertfibe neans for
acquiring sound, not shown, and the shot result forned of the video
signal s and the Eifli d siF§AHPs2 dii@gredot Hugstrative of a text file, a

thumbnail image file, and a property file configuring an index
file; and

Fig. 12 shows a diagram depicting exemplary
correspondences between a property file, a virtual folder and

a contents file.

Description of Reference Numerals and Signs
1 optical disk apparatus,

2 optical disk

11 wvideo encoder

12 audio encoder

13 wvideo decoder

14 audio decoder

15 file generator

16 file decoder

17, 20 memory

18 memory controller

19 system control microcomputer

21 error correction encoder/decoder
22 drive control microcomputer

23 data modulator and demodulator
24 magnetic field modulation driver

26 manipulating part
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Furt her nore,
opti cal

disk 2 as a contents file.

on an optical
the contents file recorded on the

apparatus 1,
reproduced and outputted by a means for

in the
disk 2 is
di splay formed of a liquid crystal

optical dis

di spl ay panel and a neans for outputting sound fornmed of a speaker, and
al so outputted to an external device. Furthernore, in the optical disk
apparatus 1, the video signals and the audio signals are encoded in an

MPEG (Moving Picture Experts Goup) format, and then

predetermned file format on the optical

disk 2. The optical

recorded in a

di sk

apparatus 1 has the optical disk 2, a video encoder 11, an audi o encoder
12, a video decoder 13, an audio decoder 14, a file generator 15, a file
decoder 16, a menory 17, a nenory controller 18, a system control

nlcroconpu#@ﬁe(ﬁ@Fe?%%ﬁX%ﬂg o¥4l FBE Bnvesist@m cont r ol
nmenory 20, an erro 15 encoder/ decoder

m cr ocomput er

data nodul gto and genn%glator 23, a magnetic field nmodul ation_ driver 24,
a mani pul at’i b Bartheee l§8F@Bl%?r%%F¥l§@t15a%pgﬁﬁf€PPﬁEF5P531 4% magnetic
field head_32, PE %}an optlcal pi ckup 33. The video encoder 11 applies the
vi deo si gnéfs 8 shot result to anal og-to-digital conversion to
generate video a cod S e video, data in, accordance th.the MPEG
Pormmt. < and:out Dt be SPGRATe At IF pPeArasie v YHeSs Faane taent FHe Gud o

21, a drive contro

t
bR o PRl PRt R e d T SAbohay oh oo A BB o1 ") 22,

signals of a subject are acquired by a means for shooting and

a means for acquiring sound, not shown, and the shot result
formed of the video signals and the audio signals are recorded
on an optical disk 2 as a contents file. Furthermore, in the
optical disk apparatﬁs 1, the contents file recorded oﬁ the
optical disk 2 is reproduced and outputted by a means for
display formed of a liquid crystal display panel and a means
for outputting sound formed of a speaker, and also outputted
to an external device. Furthermore, in the optical disk
apparatus 1, the video signals and the audio signals are encoded
in an MPEG (Moving Picture Experts Group) format, and then
recorded.in a predetermined file format on the optical disk
2,

The optical disk apparatus 1 has the optical disk 2, a
video encoder 11, an audio encoder 12, a video decoder 13, an
a file decoder 16, a

audio decoder 14, a file generator 15,

memcery 17, a memory controller 18, a system control
microcomputer {hereinafter, called a “system control
microcomputer”) 19, a memory 20, an error correction
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m croconputer™) 19, a
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encoder 12 applies the audio signals fromthe shot result to

anal og-to-digital conversion to generate audio data, encodes the audio
data in accordance with the MPEG format, and outputs an elenentary stream
of the audio data. In recording, the file generator 15 nultipl exes the

el ementary streans outputted fromthe video encoder 11 and the audio
encoder 12, and creates a contents file in a predetermned file formt
under control by the systemcontrol mcroconputer 19. In recording and
reproduction, the nenory controller 18 sw tches the operations under
control by the systemcontrol mcroconputer 19. In recording, the nenory
control | er ®P§odsE(dereded | y 2lecor@s aHieenpepREFPY stgicaocgarutetrings of
the contents file outputted fromthe file generator 15 and various itens
of data outPEtEeH2EFem 197 1 8FsfenfEbR Nt el chbespgrrRytery )i A2t he menory
17, and ou%&gﬁs(%?e stored data_ 16 in_accordance with the subsequent
process pefPORTEF Y PR EAPBPIRR Y ICE R ot BRI e bdgrdaiatipr t her nor e,
in reproduction,. the menory controller 18 sequentially records _and
tenporariIfI§F8Fé§’dﬁPﬁBFpH§?%ﬁqqBﬁfPﬁé'é?FSFV%GFF€E%F§H'5%ﬁ868%¥?decoder

21 in the nmenory, 17, outputs the ta strin of the contents file to the
file decod&pt%,?’%’n& Baehute \?é?ilgiéeac?ts’ r'rxs‘%ﬁ)ci1 3FaPBE162t &8t &9n cont r ol

m croconput er 19 n.recording a g repr.oduction, the.error correction
encoder / decoder F‘Ellé iR e?’pa@iloer‘?sg%?\d’elrdeé’oﬁ%?%?ffbfrom the

shot result to analog-to-digital conversion to generate video

data, encodes the video data in accordance with the MPEG format,
and outputs an elementary stream of the video data. The audio
encoder 12 applies the audio signals from the shot result to
analog-to-digital conversion to generate audio data, encodes
the audio data in accordance with the MPEG format, and outputs ‘
an elementary stream of the audio data.

In recording, the file generator 15 multiplexes the
elementary streams outputted from the video encoder 11 and the
audio encoder 12, and creates a contents file in a predetermined
file format under control by the system contrecl microcomputer
19.

In recording and reproduction, the memory controller 18

switches the operations under control by the system control

microcomputer 19. In recording, the memory controller 18

sequentially records and temporarily stores data strings of
the contents file outputted from the file generator 15 and
various items of data outputted from the system control

microcomputer 19 in the memory 17, and outputs the stored data
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the systemcontrol mcroconputer 19. In recording, the error correction
encoder/decoder 21 tenporarily records output data fromthe nenory
controller 18 in the nenory 20, and adds error correcting code.
Furthernore, in recording, the error correction encoder/decoder 21 reads
data stored in the nenory 20 in a predeterm ned order, and outputs

interl eaved data to the data nodul ator and denodul ator 23. Furthernore, in
reproduction, the error correction encoder/decoder 21 tenporarily records
data outputted fromthe data nodul ator and denodul ator 23 in the nmenory 20
in a predetermned order to interleave the data as well as corrects error
i n accor dande 3fFPRIRRES et ot o sebERAYeRbdRr 2R Harformedr BY nighe
Furthernore, in reproduction, the error correction encoder/decoder 21
reads dat a SEHAS s?&”’e%crrlrimc hERCRERDF §e 2T e sanBidh@Emeas i niR ecor di ng,
and outputs the date to the nmenory controller 18. 17 In _recording and

r epr oduct i GFPTPHECHRR Y iFuFSTEFY afP t PG dul &t 799N Al gh B8 CPHES

operations _u dgr cont r.al bg the s stﬁg1control m croconputer 19. In
recordi ng, 3fle %‘&Q%ra]??ﬁﬁuis PHPFS PN BAET dttoi™ 55e comiRd C8TB8ERLR™ data from

t he errorecoraec}ion ncherA code& ZlﬁL to a serial data stringz and

t hen nndulapgg 3ﬁdd%ﬁﬁ Ut €4 70} AE fradr i €UPEg ?WﬁxﬂﬁFétFBﬁFﬁﬁlver 24
o o P i P 25 LGB o o af ROUNEL 00D, ot o
fromthe items of data to the system control microcomputer 19.

In recording and reproduction, the error correction
encoder/decoder 21 switches the operations under control by
the system control microcomputer 19. In recording, the error
correction encoder/decoder 21 temporarily records cutput data
from the memory controller 18 in the memory 20, and adds error
correcting code. Furthermore, in recording, the error
correction encoder/decoder 21 reads data stored in the memory
20 in a predetermined order, and outputs interleaved data to
the data modulator and demodulator 23.

Furthermore, in repreduction, the error correctiocn

encoder/decoder 21 temporarily records data outputted from the

data modulator and demodulator 23 in the memory 20 in a
predetermined order to interleave the data as well as corrects
error in accordance with the error correcting code added in
recording. Furthermore, in reproduction, the error
correction encoder/decoder 21 reads data thus stored in the
memory 20 in the same order as in recording, and outputs the

date to the memory controller 18.
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optical pickup 33, and identifies the reproduction signals in binary form
with reference to the clocks for denodul ati on, whereby it obtains
reproduction data corresponding to the serial data string generated in
recording, and outputs the reproduction data to the error correction
encoder/decoder 21. In recording, the magnetic field nodul ation driver 24
drives the magnetic field head 32 in response to the output signal from

t he data nodul at or and denodul at or 23 under control by the systemcontro
m croconputer 19 when the optical disk 2 is a magneto-optical disk. The
magnetic field head 32 is held in such a way that it faces the optical

pi ckup 33 as thetRofRTUAINGi 8R4 2R 9Hsdthien thande e praded agoroand at ed
magneti c fielg t the position onto which the optical pickup 33 applies a
| aser beam°A©° B@BFHE WERDBEt Pk WRH Hram Pﬁ%e’éidftodltrr‘?édgh’aﬁ%? and
denodul at or 2%. Accordi?glg)l/8 the optical disk apparatus 1 records a

contents fi & &Rd PRETPLKELEROTHIPEMRE chf- 18 dFskROIAa thehdttRie of
thernn-naggpth giptigg m@g lthe gptical disk 2 is a magneto-optica
disk. The GBERCAFOH S FTOULAERF| (AnFE BT K Sslientaen e
ragneto-9LLeRl SR MR, Bt Rk Yl a8, phase, chagae ok
el ecrs"ce 5 kR ROl WheeROR A o5 LA MGRSEOTBLEDL Vo
velocity &é%ﬂti%%@e@g2&)%§ I‘tl,get gg@ical pickup 33. Furthermore,
in reproduction, the data modulator and demodulator 23
reproduces clocks from reproduction signals outputted from the
optical pickup 33, and identifies the reproduction signals in
binary form with reference to the clocks for demodulation,
whereby it obtains reproduction data corresponding to the
serial data string generated in recording, and outputs the
reproduction data to the error correction encoder/decoder 21.

In recording, the magnetic field modulation driver 24
drives the magnetic field head 32 in response to the output
signal from the data modulator and demodulator 23 under control
by the system control microcomputer 19 when the optical disk
2 is a magneto-optical disk. The magnetic field head 32 is
held in such a way that it faces the optical pickup 33 as the
optical disk 2 is inbetween, and applies a modulated magnetic
field at the position onto which the optical pickup 33 applies
a laser beam in accordance with output data from the data

modulator and demodulator 23. Accordingly, the optical disk

apparatus 1 reccrds a contents file and the like on the optical
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The servo circuit 30 controls the operation of the spindle notor 31 based
on various signals outputted fromthe optical pickup 33. Furthernore, the
servo circuit 30 perforns tracking control and focus control over the
optical pickup 33 based on various signals outputted fromthe opti cal

pi ckup 33, perforns seek control over the optical pickup 33 and the
magnetic field head 32, and perforns process for focus search, etc. The
drive control mcroconputer 22 controls the operation of the servo circuit
30 such as seeks in accordance wth an instruction fromthe system control
m croconputer 19. The optical pickup 33 applies a | aser beamonto the
optical di $&s¥ 2r B¥ef veechieyetafr thegrbrghgndyia drigttingr ebenvihg el ement,
and conputes the result of the received I|ight by the Iight receiving

el ement, wWeetebli ¢igererist &s mgaaetouepiie v atisdus control signals, or
outputs reproduction 19 signals that vary the signal |evel depending on
pit strings and'marRtdeat ¥ or e ? gRVERBaRPR oA calskizk spght #er nor e,

t he optical pickup 33 switches the operations under control bg the system
control m GrBREHHRERPTIES] Stk (HO: dEGIA iryOPF £ neei { Heh ! FhBBOLS 1 he
light quantity of %he | aser beamto be applied onto the optical_ disk 2
when t he oﬁ%ﬁEé?ddF kR FPRAETLCrRghE BY S5pEisCEN Ofiidievif P Grntlee spargle t he

opti cal d!sktagpgiatu é records the contents file  and the |like on the

optical di §R-2%] a58g? iﬁcﬁnﬂngﬁl§e§o§ 4l PRgteal disk 2 under the
conditions including constant linear velocity (CLV), constant
angular velocity (CAV), and zone constant linear velocity
(ZCLV}, depending on the type.

The servo circuit 30 controls the operation of the
spindle motor 31 based on various signals outputted from the
optical pickup 33. Furthermore, the servo circuit 30 performs
tracking control and focus control over the optical pickup 33
based on various signals outputted from the optical pickup 33,
performs seek control over the optical pickup 33 and the
magnetic field head 32, and performs process for focus search,
etc.

The drive control microcomputer 22 controls the
operation of the servo circuit 30 such as seeks in accordance
with an instruction from the system control microcomputer 19.

The optical pickup 33 applies a laser beam onto the
optical disk 2, receives the returning light by a light
receiving element, and computes the result of the received
light by the light receiving eiement, whereby it generates and

outputs various control signals, or outputs reproduction
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pul se train node. Furthernore, the optical pickup 33 boots the Iight
quantity of the |aser beamto be applied onto the optical disk 2 fromthe
light quantity in reproduction to the Ilight quantity in wite in
accordance with output data from the data nodul ator and denodul ator 23
when the optical disk 2 is a phase change disk and the like. In this case,
the optical disk apparatus 1 records the contents file and the |Iike on the
optical disk 2 in application of a technique of thermal printing. The file
decoder 16 receives data in the contents file outputted fromthe nmenory
controller 18, and breaks the data into the elenmentary streans of video
data and afdid9®adat hebrvamutthet siThel vidded depeddindonavidnptesses data in
the elenentary stream of video data outputted fromthe file decoder 16,
and out put €1% Magkashehngs fisremgids prayhaneptebaadr wdiskd@vi ces, not shown. The
audi o decoder 14 deconpresses data in the 20 elenentary stream of audio
data outputted fFoRri4ieFi9-e §BEodeptices, aAgksnt pdds Switchea nebdms for
outputting sound.and external devices, not shown. The manipul ating part 26
i s confi guPBETEF103P iBWeT AERFPUt &Y he el eihem soBErehdvisprreaPulrEk

appar at us ég a touch anel disposed on a |iquid crystal display panel, and

so on, an serfds vt i 68SOREHul Bt ORECHBHE B o 30T ot hhelsytem

O poommukAR IRy Y ca21alls BYSR YT SOUhT1eT SreS URGSs b afs?
2 when the optical disk 2 is a magneto-optical disk. In this
case, the optical disk apparatus 1 records the contents file
and the like on the optical disk 2 in accordance with a so-called
pulse train mode. Furthermore, the optical pickup 33 boots
the light quantity of the laser beam to be applied onto the
optical disk 2 from the light quantity in reproduction to the
light quantity in write in accordance with output data from
the data modulator and demodulator 23 when the optical disk
2 is a phase change disk and the 1like. In this case, the optical
disk apparatus 1 records the contents file and the like on the
optical disk 2 in application of a technique of thermal
printing.

The file decoder 16 receives data in the contents file
outputted from the memory controller 18, and breaks the data
into the elementary streams of video data and audio data for
output. The video decoder 13 decompresses data in the
elementary stream of video data outputted from the file decoder
16, and outputs it to a means for display and external devices;

not shown. The audio decoder 14 decompresses data in the
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whi ch controls the overall operation of the optical disk apparatus 1, and
controls the overall operation by executing a predeterm ned process
program recorded on a nenory, not shown. In the enbodi nent, a process
program for the systemcontrol microconputer 19 is provided by installing
it beforehand in the optical disk apparatus 1. However, instead of the
installation beforehand in this manner, the process program nay be

provi ded by downl oad via a network such as the Internet, or by being
recorded in various recording nedia such as an optical disk, a nagnetic

di sk and a nennr¥ card. For exanple, when the system control m croconputer
19 execut E3°PRBTRFBEETSaPrdgreth @ 8ate vasPuthed [fganithy Hfle Hecodpri cal di sk
2, it allow the optical pickup 33 to seek the inner nost track of the |
optical di $#r22ndRELPEEF dduER S Neifafe Rt NELdRadouss asbertarral e
managenment system of the optical disk 2. Furthernore, the systemcontro
nicroconqu@%lcgi'19°%dﬂUPFbs t he reproduced managenent information from
the nmenory controller 18, and stores it in the incorporated nenory. The
system control nteF oBBRPELE? C Y sPoF s 2Randyenthtt 945sCortat FOR1PES t he

i ncor por at ed nenﬁ%ggi his manner, whereby it detects the addresses of

n ,
t he indivi JG8FPPTPEEARAPRBET P eth%B%éCPiéﬂdF&e%PWatw optd EAFCRi sk 2.
Furthernore,_ the syste contr.ol .nmicroc ut.er .19 reproduces the index file
recor ded gﬁnteged%%‘?cfscea O 3K %Xﬁgggn%@%a@’hp? Bl s SR AoreRul t of

the nanagegggtség Qﬂ%&&b%g’méﬁﬁﬁl%Sﬂk%svgéhg%%r%°Q§3P3§>Eh£e§ystem

control microcomputer 19.

The system control microcomputer 19 is a microcomputer
which controls the overall operation of the optical disk
apparatus 1, and controls the overall operation by executing
a predetermined process program recorded on a memory, not shown.
In the embodiment, a process program for the system control
microcomputer 19 is provided by installing it beforehand in
the optical disk apparatus 1. However, instead of the
installation beforehand in this manner, the process program
may be provided by download via a network such as the Internet,

or by being recorded in various recording media such as an

optical disk, a magnetic disk and a memory card.

For example, when the system control microcomputer 19

executes the process program to detect the loading of the
optical disk 2, it allows the optical pickup 33 to seek the
inner most track of the optical disk 2, and reproduces
management information about a file management system of the

optical disk 2. Furthermore, the systemcontrol microcomputer
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recorded on the optical disk 2 for a user, and accepts manipul ati ons done
by the user. In addition, the index file thus reproduced fromthe optical
disk 2 is stored in the nmenory incorporated in the system control

m croconputer 1, or in the menory 17. In the enbodinent, the index file is
stored in the incorporated nenory. Furthernore, when a user mani pul ation
instructs that the shot result should be recorded, the system control

m croconputer 19 detects free space in accordance with rmanagenent
information stored in the incorporated nenory, allows the optical pickup
33 to seek the free space, and records a contents file as the shot result
on the optil¢aRc@rikes. tikrieraasced rhRagyBERn Guiemsit iphc Foennpe er 19
updates managenent information stored in the incorporated nenory so as to
cor r espond "EFFHEFEEEL P Rid fofatchELe bRt éhitis Fi¢ dncapporafrRmresoRBnagenent
information recorded on the optical disk 22 2 in accordance with the

updat ed nanagerreTtlteistﬁs&eF?aFPB ot RHEFOMRELRAeh® tHO Gt PeBRITTSRE 2 | s

ej ected, far exa In update of the managenent information, the system
control  ni‘GrGEB h?%rmfélepétl‘?%m%r%tte%lpewmeﬁw PRRN G SRR Rk

infornmation _store n ted in the |ncor orated nenory to the error
correcti oné&nd® CL/ 5@80‘%? 2P ey Bt i ﬁ‘g%?i/l f&&ﬁ?r%‘l‘“ll ghejfree

FurthernDre the s st.e 0 M Cr.oco ter_19 records another contents
file on th&PHEIE Or&lgk’ Q&ﬁéﬁnﬁcﬁ ‘f sB7. “'rurtnernore; the systen

control microcomputer 19 reproduces the index file recorded
on the optical disk 2 in accordance with the search result of
the management information, represents various contents files
recorded on the optical disk 2 for a user, and accepts
manipulations done by the user. In addition, the index file
thus reproduced from the optical disk 2 is stored in the memory
incorporated in the system control microcomputer 1, or in the
memory 17. In the embodiment, the index file is stored in the
incorporated memory.

Furthermore, when a user manipulation instructs that the
shot result should be recorded, the system control
microcomputer 19 detects free space in accordance with
management information stored in the incorporated memory,
allows the optical pickup 33 to seek the free space, and records
a contents file as the shot result on the optical disk 2.

Furthermore, the systemcontrol microcomputer 19 updates
management information stored in the incorporated memory so
as to correspond to the recording of the contents file, and:

updates management information recorded on the optical disk
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mani pul ation instructs that the contents file should be edited and
instructs that another contents file should be recorded as the edit

result. Wien the systemcontrol mcroconputer 19 records the contents file
on the optical disk 2 as described above, it outputs various itens of

i nformati on necessary to generate the contents file to the file generator
15. Furthernore, the systemcontrol mcroconputer 19 acquires information
necessary to generate the index file through the video encoder 11, the
audi o encoder 12 and the file generator 15. Then, the system control

m croconputer 19 updates the index file stored in the incorporated nmenory
i n accor darfc& BCCRTERBCAGH Y B AR bEAMEnegeaAdt i infformation atotbe
outputted to the file generator 15 so as to correspond to the recording of
the contefti®efyhen the cREL6pt iddak disrIoctand fopdataa®lithe Tmuegats | e
recorded on the optical disk 2 in accordance with data in the 23 updated

i ndex filelfln thfi s BARRISHIR sy3REMR GO0l nfRe ocodnpEe®r TONtHEAHI tional Iy
registers the entry corresponding to the contents file recorded on the
optical di REEFR™ %Ee¥nﬁéxp?¥¢?£mﬁMﬁé%éB@ YPuiidafedheh&enadeRetf | e so as
to correspond to the recordin of the contents file stored in the
incorporatéﬁ%ﬁﬁﬁﬁ ﬁ?nfﬂﬁnﬁ%%?g?ﬂﬁﬁkﬁﬁdtﬁ%{351FBSPIBPE%tﬁﬁﬁﬁpﬁfﬁshi shown in
Fig. 1 will  be described £¥£é§'é%onQEPdé£§Eé¥“éf*%héﬁdzﬁ %hls | oaded after

t he power 5 etﬁéror corre e memory
controller 18,

Furthermore, the systemcontrol microcomputer 19 records
another contents file on the optical disk 2 when a user
manipulation instructs that the contents file should be edited
and instructs that another contents file should be recorded
as the edit result.

When the system control microcomputer 19 records the
contents file on the optical disk 2 as described above, it
outputs various items of information necessary to generate the
contents file to the file generator 15. Furthermore, the
system control microcomputer 19 acquirés information
necessary to generate the index file through the video encoder
11, the audio encoder 12 and the file generator 15. Then, the
system control microcomputer 19 updates the index file stored
in the incorporated memory in accordance with the acquired
information and information to be outputted to the file
generator 15 so as to correspond to the recording of the

contents file on the optical disk 2, and updates the index file

recorded on the optical disk 2 in accordance with data in the
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apparatus main body is turned on, or when the power is turned on with the
optical disk 2 |oaded, the optical pickup 33 is controlled so as to seek
the inner nost track of the optical disk 2, and managenent infornmation
about the file managenent systemis reproduced. The managenent i nfornmation
is stored in the nenory incorporated in the systemcontrol m croconputer
19 through the nenory controller 18. In the systemcontrol m croconputer
19, the addresses of the individual files, the free space and the like
recorded on the optical disk 2 are detected in accordance wth nmanagenent
information thus stored in the incorporated nenory. Furthernore, after
managenent ubdatedndpden fisle.-hus acquired, the index file is reproduced from
the optical disk 2 based on the search result of the managenent

i nformation. ThelRndéisfidageis Wicoravstiem t Aenheebr pickaewrporeat eddin t he
system control mcroconputer 19. The operation in recording in which the
contents fidddit2anahby rpyieher nEhASLItEY ehinSnegdiadritecoreieanbanthe opti cal
disk 2 will be described. Video data and audi o data acquired by the neans

for shoot ifAgeafRFIEheaider eptiejuittsky? doublee dndesntiddedvherehe  vi deo
encoder 11 and éhe audi o, encoder 12, respectively, and_ then they are
suppl i ed t &'t HRAFTI%e RN OF 1 1% 59 7S (TR CPFFRSPYEhEPTY 250910 and
audi o el ene tgkéustreans 3p ained by  the video encoder 11 and the audio
encoder 12°ar FORpiesced t 1o hRh%TY ate ' oMCOAPETRFER TSTF Yor edet er mi ned
file format. .
The operation of the optical disk apparatus 1 shown in
Fig. 1 will be described briefly.
When the optical disk 2 is loaded after the power of the

apparatus main body is turned on, or when the power is turned

on with the optical disk 2 loaded, the optical pickup 33 is

controlled so as to seek the inner most track of the optical

disk 2, and management information about the file management

system is reproduced. The management information is stored

in the memory incorporated in the system control microcomputer

19 through the memory controller 18. 1In the system control

microcomputer 19, the addresses of the individual files, the

free space and the like recorded on the optical disk 2 are

detected in accordance with management information thus stored

in the incorporated memory. Furthermore, after management

information is thus acquired, the index file is reproduced from

the optical disk 2 based on the search result of the management

information. The index file 1is stored in the memory

incorporated in the system control microcomputer 19.

The operation in recording in which the contents file
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The contents file is recorded in a predeterm ned free space in the optical
disk 2 through the recording systemforned of the nmenory controller 18,
the error correction encoder/decoder 21, the data nodul ator and

denodul ator 23, the magnetic field nodulation driver 24, and the optical
pickup 33. In parallel with processing the recording of the contents

file, thunbnail inage data is created fromvideo data. The systemcontro
m croconputer 19 updates data in the index file stored in the incorporated
menory in accordance with the thunbnail inmage data, the file name of the

contents file and so on that are attribute information of the contents
file to bé&MECRY §88 mrnYESE it iasove regprdedidie thomminianlf ek s
recorded on the optical disk 2, the index file recorded on the optical
di sk 2 is dpHatédopadetrdireche data in the index file which 25 is updated
so as to correspond to_the recording of the contents file and stored in
the menory i ncor htiel 5o anse alfkdce fakantrarired chycbhpubeang ofor
Furt hernore, mana enggt information stored in the menory _incorporated in
the system COREFBY INCFBE MRARTF X PGB IFIAGt 3ePnk G T8se RGPS PEsPdMd to t he
recordi ng of the con enﬁ file, and_  managenent information_recorded on the
optical di 898° €CUsda Zda% 8¢ BHU RS b2 merRRRSFE T S HF o Mt i on
after the .jodexfile.l s, yndated, Qf. Wnge Lhe optd.cql disk g lp; glected,
generator 15, video and audio elementary streams obtained by
the video encoder 11 and the audio encoder 12 are multiplexed
to generate a contents file in a predetermined file format.
The contents file is recorded in a predetermined free
space in the optical disk 2 through the recording system formed
of the memory controllexr 18, the error correction
encoder/decoder 21, the data modulator and demodulator 23, the
magnetic field modulation driver 24, and the optical pickup
33.
Inparallel with processing the recording of the contents
file, thumbnail image data is created from video data. The
-system control microcomputer 19 updates data in the index file
stored in the incorporated memory in accordance with the
thumbnail image data, the file name of the contents file and
50 on that are attribute information of the contents file to
be recorded.
As described above, after the contents file is recorded

on the optical disk 2, the index file recorded on the optical

disk 2 is updated based on the data in the index file which
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etc. Next, the operation in reproduction in which a predeterm ned contents
file is reproduced with reference to the display of the contents file
recorded on the optical disk 2 in alist will be described. Wen a user
instructs that the contents file should be displayed in a list, thunbnai

i mge data corresponding to each of the contents files is sequentially
acquired fromdata in the index file stored in the nmenory incorporated in
the system control mcroconputer 19, sub-nail inmage data for listing is
supplied fromthe systemcontrol mcroconputer 19 to the nmeans for

di splay, not shown, through the file decoder 16 and the video decoder 13,
and sub- naill® PRgfed FerasegEt?%ﬁetsﬁ@n‘é(Fﬁ’t Bt secpriény cdcbrelegnsanthe opti cal
di sk 2 areH%H%yn in alist on the neans for display. As described above,
when a use AT BT oh 1R dhedianory D qirsdetefmmeRe EHaRBREPItFohge t o
instruct reproduction in the state that the thunbnail inmages are displayed
inalist ERECMHRETE ¥Dr display, the contents file corresponding to a

pr edet er mi ned thHWQQ%%% inaqg sel ect ed, H{onlthe optical disk 2 is
reproduced based dh- Y&t 55 THEIFHES, 18 &hd ChartagEferit ths BEBPRAL i on of

t he management _system stored in_the incorparated nenory under control b
o CSRE PO FEE ABCUMDEY RF S 6N AL FHicE OF QBB P R U bBARET i [0

the system™con ( . . | . .
DT oo s ENNEo PP SR o HE FebBr OGNS WoUAN LR A ER! PIckup
management information recorded on the optical disk 2 is
updated based on the updated management information after the
index file is updated, or when the optical disk 2 is ejected, -
etc.
Next, the operation in reproduction in which a
predetermined contents file is reproduced with reference to
the display of the contents file recorded on the optical disk
2 in a list will be described.
When a user instructs that the contents file should be
displayed in a list, thumbnail image data corresponding to each
of the contents files is sequentially acquired from data in
the index file stored in the memory incorporated in the system
control microcomputer 19, sub-nail image data for listing is
supplied from the system control microcomputer 19 to the means
for display, not shown, through the file decoder 16 and the
video decoder 13, and sub-nail images for each of the contents
files recorded on the optical disk 2 are shown in a list on

the means for display.

+ As described above, when a user manipulation selects a
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nodul at or and denodul ator 23, the error correction encoder/decoder 21, and
the nmenory controller 18. Then, the reproduced contents file is broken
into the elenentary streans of video data and audio data by the file
decoder 16, and then each of the elenentary streans is decoded and
outputted by the video decoder 13 and the audi o decoder 14. Next, the
operation in deletion in which a predeterm ned contents file is deleted
with reference to the list of the contents files recorded on the recording
medium 2 will be described. As described above, when a user mani pul ation
selects a predeterm ned thunbnail image and instructs that it should be
del et ed i n RAfdeSeapéned dhurheai himsws Fo ilma§eschrrentiosiscayed in fha |ist on
the nmeans for display, the contents file corresponding to a predeterm ned
thunbnai | iTh8GE SRt edtedtiydnaidntnegrs ear Hhaplayadsine eiet Baskd on data
in the index file 27 and managenent information of the managenent system
stored in TRES &G prshiéy yeMMfET coht kol cpyreRensigderi T ofit r ol

m cr oconput er 1%{ I n $€r@#$@l m%th processing the deletion of the contents
file, the SYSFERTEBRETDICRPELLMNA%T Se9cthehtidO b IRF M divlex file
stored in the incorporated nenory, Then, as, described above, after the
contents fitzl ésirsep(fé’ggfga I35 PhE2EGpt P dRe 4RLRE Z11enPd HABRIFRPLRE r ecor ded
on the opt&%%gr%g§k ZfQ%eu dat ed b%sed on data 'Qngge.index filedmhich is

updated ion o anagement system store e 1ncorporate

memory under control by the system control microcomputer 19.
In this case, the contents file reproduced from the optical
disk 2 is obtained through the optical pickup 33, the data
modulator and demodulater 23, the error correction
encoder/decoder 21, and the memory controller 18. Then, the
reproduced contents file is broken into the elementary streams
of video data and audio data by the file decoder 16, and then
each of the elementary streams is decoded and outputted by the
video decoder 13 and the audio decoder 14.

Next, the operationjdldeletionjJ1Whicheapredetermined
contents file is deleted with reference to the list of the
contents files recorded on the recording medium 2 will be
described.

As described above, when a user manipulation selects a
predetermined thumbnail image and instructs that it should be
deleted in the state that the thumbnail images are displayed
in a list on the means for display, the contents file
corresponding to a predetermined thumbnail image selected from

the optical disk 2 is deleted based on data in the index file
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so as to correspond to the recording of the contents file and stored in
the nmenory incorporated in the systemcontrol mcroconputer 19.
Furt hernore, nmanagenent information stored in the nmenory incorporated in
the system control mcroconputer 19 is updated so as to correspond to the
del etion of the contents file, and nanagenent information recorded on the
optical disk 2 is wupdated in accordance with the updated nanagenent
information after the index file is updated, or when the optical disk 2
is ejected, etc. Next, the update process for the index file performed by
the system control microconputer 19 described above will be further
expl ai ned. 3RS PRRAFSIEF ABEVENaHEn o4 Prepenersmentd syshermered &n i s
recorded on the optical disk 2, the systemcontrol mcroconputer 19
updat es t héTendBROFRI RIS HEmEgYaBRdes siplitirpl bB heyisstsden Fpgtrol
predetermned contents file. In this case, the system control
ni cr oconputBrreP6°8RRt%es % predet ermi ned number of continuous slots in
fixed length in %he ingfx fil gl and allocates attribute information of a
redet erm ned cont @AC&+1FT Ve LR THET bR debe bl pf detit FPREE Finber of
Itoh ti lots in fixed | th. A d 1 hed nunb f the slot
e conti us ots in fix en . r edet er m ned nunber, o e slots
in fixed | gﬁg?h abeegé'#f)%ocoég:d’\?& f“gcﬁ%‘fonﬁ tteﬁeiﬁd‘rm@rteéfdﬁ%ﬂ? EB%formed to
the Spec'&h%%%'%Q§eo%t%Q%d0%E{C@Aedkggoﬁggggégdﬁké%oggltr%%en, as
described above, after the contents file is deleted from the
optical disk 2, the index file recorded on the optical disk
2 is updated based on data in the index file which is updated
50 as to correspond to the recording of the contents file and
stored in the memory incorporated in the system control
microcomputer 19.
Furthermore, management information stored in the memory
incorporated in the system control microcomputer 19 is updated
80 as to correspond to the deletion of the contents file, and
management information recorded on the optical disk 2 is
updated in accordance with the updated management information
after the index file is updated, or when the optical disk 2
is ejected, etc.
Next, the update process for the index file performed
by the system control microcomputer 19 described above will
be further explained.
As described above, when a predetermined contents file

is recorded on the optical disk 2, the system control

microcomputer 19 updates the index file so as to additionally
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enbodiment, it is considered that this predeterm ned nunber is the maxi num
nunber of slots to be predicted for use in order to register the contents
file in the index file. More specifically, "the maxi mum nunber of slots”
to be set as a predeterm ned nunber is the m ni num nunber of slots that

can store the maxi mum data volune of data having the |l argest data of a
target for registration (generally a folder), or the m ninmum nunber of
slots that can store data when the data volunme to be registered is known
in advance as a contents file. On the other hand, in the case in which the
data volunme is varied depending on the nunber of contents files to be |
regi st er ed ¥§géAteALHIA BEpdeteimined; penriie£ 1P - st shipaaseantBt ore t he
data volunme when the maxi mum nunber of files to be registered in a folder 7
as a recor FYAGCRPTRACHS M FACOFPYt eF dd. S tsisnd PR debe FRENehB RS cr i bed
with Fig. 11, the index file in the enbodinment is configured of a text
file El, a®f2§°PhifBags |SiHeyd s ift&etolengih al hridiferinger féles. ad tri but e
information_of each of the contents files is split into a text file, a

t hunbnai | ia&gﬁga ??eﬁtEﬁﬁ?W§epF8§%¥T%ﬁ¥qq et anar%??%ﬁﬁﬂﬁfeq RORRE"Thdi vi dual
files. Furtherno &8 cg of the files is _configured in which entries
formed of ALLFI BIRSSTRES RTEh B baBACOTCTHE-RASht BHFRET] Pds Bt

cont i nuousl rranged.. Each f the.entries is configured of slots in fixed
c%n%1 loe%rﬁ [ neglé?g

| ength. To 8ACH O T he A the'$roperty file E3, data is allocated

that indicates pﬁepfgéﬁ%ééﬁfﬁ%da%%mgg% g%t%hgu%?ogg in fixed length
described above is set to the number of slots conformed to the
specifications of the optical disk apparatus 1. In the
embodiment, it is considered that this predetermined number
is the maximum number of slots to be predicted for use in order
to register the contents file in the index file. More
specifically, “the maximum number of slots” to be set as a
predetermined number is the minimum number of slots that can
store the maximum data volume of data having the largest data
of a target for registration (generally a folder), or the
minimum number of slots that can store data when the data volume
to be registered is known in advance as a contents file. On
the other hand, in the case in which the data volume is varied
depending on the number of contenté files to be registered such
as folders, it is the number of slots that can store the data

volume when the maximum number of files to be registered in

a folder as a recording apparatus is registered.
As similar to the case described with Fig. 11, the index

file in the embodiment is configured of a text file El1, a
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each of the contents files. Furthernore, in each of the entries of the
property file E3, managenent information that identifies the corresponding
entries of the text file El and the thunbnail image file E2 is arranged as
managenent information that indicates the relation with the other entries.
Furthernore, when an entry is configured of a plurality of slots of the
property file E3, managenent information that identifies the subsequent
slot is arranged in each of the slots. Furthernore, in each of the entries
of the property file E3 (parity entry) , information is arranged that
identifies the corresponding contents file. Mreover, in each of the
~entries of HHEPBRrRbpettsOe fiille EZ; and o mutdrsAtiysfate digedAthaibdesi nes the
hierarchical _structure of the contents file and the virtual folder. Fig. 2
shows the dOAPFRAEAPT Gf B1Ch KE thRiicpngaatssiides ipfsnlié prepertg=tile. In
each of theiﬁlots of the,proper%y file, a headerd%froperty Sl ot Header) is
arranged aftitfie 2 8BUBRRA 1IN ROt Kert&ofand A nuv@eREiddl e ANd ABEXNTRAL
i ndi cates the corrggﬁgpdin%_slot of the thunbnail inage file (thunbnai
picture sl ot FhBexY RAFRT TAdBR - t HAF hsdreaeeseife Olcshredpbhsi hy sl ot of
the text file éN@ta dat a_sl ot index% re arranged as managenent
i nf or mat i of°FH 9ufﬁﬁfﬂhﬁ@§cgh%n§¥%ﬁ éaﬂmﬂgh8fo? EﬁquqeeéanFﬁ?FH@“to t he
sanme contents fi,le. Furthernore .ﬁhen a plurality of slots are_allocated to
2 S ngl o COMEHTLORI TS CPRLUNGS Bf P alITEy O (e St At EREh ta |
slot, an | g?_{e%hé hgxtltzlﬁinedsl %ast %%n%ggugggsgtqusﬁrgtss li?].t f.(L}Iyeec)i(tlength.
To each of the entries of the property file E3, data is

allocated that indicates the disk title and the attribute of

each of the contents files. Furthermore, ineach of the entries

of the property file E3, management information that identifies

the corresponding entries of the text file E1 and the thumbnail

image file E2 1s arranged as management information that

indicates the relation with the other entries. Furthermore,

when an entry is configured of & plurality of slots of the

property file E3, management information that identifies the

subsequent slot is arranged in each of the slots. Furthermore,

in each of the entries of the property file E3 (parity entry),

information is arranged that identifies the corresponding

contents file. Moreover, ineach of the entries of the property
file E3, information is arranged that defines the hierarchical
structure of the contents file and the virtual folder.

Fig. 2 shows the configuration of the individual slots

of the property file. In each of the slots of the property

file, a header (Property Slot Header) is arranged at the

30




extends slot index) is arranged in the subsequent header (Valid Property
Sl ot Header) The index configures nmanagenent information that defines the
relation with the other slots of the property file relating to the sane
contents file. For exanple, when attribute information relating to a
single contents file is allocated in three slots of the thunbnail inmage
file, an index that indicates the slot of the corresponding thunbnai
image file (thumbnail picture slot 1index) is each arranged in the three
slots arranged in the property file. Furthernore, in the three slots of
the property file, an index that indicates the subsequent slot (Next

extends sHESUippdag)thegeats angeth MeaRe Is| 3t $ndpx the thbyl iRy Shide, and
the relation of the three slots is showm. Fig. 3 shows the configuration of
(actual ) d&CXTEEPPTIOHEI f(wibﬁéﬁt@qaa%falrﬁaw%adyﬂa@ﬁ dadeR dfhemeraibts of the
property file. Wien an area subsequent to the two headers described 31
above is aPPGE3Fed ?%PQhénéﬁﬁﬂua??ddd¥h ﬁ@ﬁﬁ?ontQ¢FoﬁéFFfa fa Pyl oad) of
t he proper%y entrﬁ in each of the slots and a pIuralltﬁ of slots are

al | ocat ed 0 &°SPRGFEESnPEMStRPIext hibpeMeyadiats pppP eﬁ‘ Daf%) formed
of attribute |nfornat|on relath? to the co tents file i q$ent|ally

al | ocat ed PG RRESI R FEPAGETE"hot 1T OHE 0 a BFErJaEP‘i“t‘if‘tcﬁs FH& 59

Furt her nore, ert data (Pro q? t he overgé size (Property
Dot o ar 62 626)°6F CBile {AECUAR) BAEE CBorT] GRUEPPOBERYS CHIE Pay oad) of 4
plurality of theFuréhefmore, when a plurality of slots are allocated to
a single contents file, in the plurality of the slots except
the tail slot, an index that indicates the subsequent slot (Next
extends slot index} is arranged in the subsequent header (Valid
Property Slot Header). The index configures management
information that defines the relation with the other slots of
the property file relating to the same contents file.

For example, when attribute information relating to a
single contents file is allocated in three slots of the
thumbnail image file, an index that indicates the slot of the
corresponding thumbnail image file {thumbnail picture slot
index) is each arranged in the three slots arranged in the
property file. Furthermore, in the three slots of the property
file, an index that indicates the subsequent slot (Next extends
slot index) is arranged in two slots on the beginning side,
and the relation of the three slots is shown.

Fig. 3 shows the configuration of (actual) data portions

(Property Data Payload) of each of the slots of the property

file. When an area subseguent to the two headers described
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the size of property data allocated to the (actual) data portion (Property
Data Payl oad) of a plurality of the slots (Property Data Size), and basic
data of the property entry configured of a plurality of the slots (Basic
Property Data) are arranged as well as a group of extension data (Property
Extension Data Unit) is added one by one in accordance with the extension
of the function of the property entry. Here, the overall size (Property
Data Area Size) and the size of property data (Property Data Size) are
recorded in the (actual) data portion of the beginning slot of the
property entry, and the free space of the property entry can be
identifiedabavedionlipeakid ss. thea (arhenrl wdrds patid ogi fRxoPIGHf Pgig e
information that can identify the free space of the property entry. In
addi tion, Fayloadyepf ctie t hecrriahehtdesdni pecbnosf thpr apers yartata
(Property Data) shown in Fig. 3. 32 The group of extension data described
above has ®lufrahety orf tHattsderpnebletrt acefer entengt atandrerbet feddr t he
contents files on the index file, for instance. For exanple, when a single
contents fPFEPRELY dRdpehRERPemyY Rapt LfRrEMe] Of 2aEbriBwES fPEBatioyr oup of
extension data  (Property Extension Data Unit) is_ arranged by the nunber of
t he pIuralFFQann?HQ'@%ﬁF@HF§nFFI§%%e3Béﬁ§ﬁ&?ﬁ€1%%ﬁ¥ﬁ%lBFégéﬂéé’%%% t he

nunmber of the extension functiaons, the data volune of the property entr
is Varied_actua{ gata porficons o% a piurality of the slots. prop y y

Furthermore, 1in property data (Property Data), the
overall size (Property Data Area Size) of the (actual) data
portion (Property Data Payload) of a plurality of the slots,
the size of property data allocated to the {actual) data poxrtion
{(Property Data Payload) of a plurality of the slots {Property
Data Size), and basic data of the property entry configured
of a plurality of the slots (Basic Property Data) are arranged
as well as a group of extension data (Property Extension Data
Unit) is added one by one in accordance with the extension of
the function of the property entry.

Here, the overall size {Property Data Area Size) and the
size of property data (Property Data Size) are recorded in the
(actual}) data portion of the beginning slot of the property
entry, and the free space of the property entry can be
identified based on the sizes. In other words, the sizes
configure information that can identify the free space of the
property entry.

In addition, Fig. 4 depicts the renewed description of

property data (Property Data) shown in Fig. 3.
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Therefore, the nunber of the slots for the property file is to be varied,
which is required to record a single contents file. Furthernore, also for
basic data (Basic Property Data), the data volunme is varied dependi ng on
the contents file. As described above, the property entry is forned of

vari ous data volunes. In the enbodi nent, the system control m croconputer
19 accepts a user manipulation to add a group of extension data (Property
Extension Data Unit) according to a certain restriction. For exanple, this
certain restriction is a restriction of the nunber of contents files to
reference to a single contents file. As described above, in the

enbodi nent, the Syst gnrepnfolextgngionodaliterdesribedr eéboyeprhedetar m ned
nunber of continuous slots (the maxi mnum nunber of the slots to be

predi cted ffgnctisen ithadr definesréfesireferhpceoncdatson i between hethe ndex
file) in 33 the index file when a predeterm ned contents file is to be
regi st er ed ORtERES| hkses a0 dheFdpdexafipl®, fidfe ImgXRpREM number of the slots
to be expected for use is the nmaxi num nunber of the slots to be predicted
based on a certa?%rﬁ%§WKﬂ@t|€#?nﬁbﬁéﬂgh@fFﬁ“FW@SaGHF?HéhrGfeée@? p of

ext ensi on data described above. Fig. 5 shows an exanple of securing slots

when sl ot sPyr 8 Peedfdd lﬁ’éséﬂnﬁﬂn"fiﬁef%ﬁ nmanfRERBe?E cﬁXtteﬁlélgPo@%tél o be

predicted for use in order to reqéster .a contents file. Hereg, E maxi num
. (Property Extension Data Unit)} is arranged by the number 0

the plurality of the contents files.

Depending on the presence and the nulmber of the extension
functions, the data volume of the property entry is varied.
Therefore, the number of the slots for the propefty file is
to be varied, which is required to record a single contents
file. Furthermore, also for basic data (Basic Property Data),
the data volume is varied depending on the contents file. BAs
described above, the property entry is formed of various data
volumes.

In the embodiment, the system contreol microcomputer 19
accepts a user manipulation to add a group of extension data
{Property Extension Data Unit) according to a certain
restriction. For example, this certain restriction is a
restriction of the number of contents files to reference to
a single contents file.

As described above, in the embodiment, the system control
microcomputer 19 secures a predetermined nunmber of continuous
slots (the maximum number of the slots to be predicted for use

in order to register the contents file in the index file)} in
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nunber of the slots is considered to be two. In this case, the system
control mcroconputer 19 sequentially separates the continuous slots two
by two to formthe property entry. Then, in each of the property entries,
an i ndex (Next extends slot index) is arranged in the slot on the

begi nning side so as to indicate the subsequent slot fromthe slot on the
beginning side. In this case, even though two slots are not required to
regi ster the contents file, two continuous slots are secured when the
contents file is registered. A flow chart shown in Fig. 6 depicts a series
of the process procedures performed by the systemcontrol m croconputer
19 to updattécafpndagekii¢ |wherFor pardepreninyd | gettAntsngilheiaptpche di sk 2,
the system control mcroconputer 19 goes from Step SP1 to Step SP2. At
Step SP2, tKgisgsremiconte dndakdridconplieecxaorie qiibeesatem nHEeRefil e
recorded on the optical disk 2, and stores it in 34 the nmenory

i ncor por at &F therelets thehe atPSitest Ep3, use 1 E5poRzelE AvrEesr of ng
instruction_done by a user manjpulation, the systemcontrol m croconputer
19 recor ds e SdGhFertCs be IRFeddfteRePapErcaP G slerFaiBupseqaeRtiy™ at Step
SP4, the system control mcroconputer 19 adds the entry (property entry)
configuredre&ﬁténﬁﬁéﬁ%T%Fﬂﬁhéﬂo%ﬁﬁﬁ%HrBFpéHh?¥HﬂHU§”%@%?%dFﬁCFFR%% | engt h
(the maxi mum nunber of the slots to be expected for use) in the tail of

t he properfy°FFfle of the index file stored in the

Fig. 5 shows an example of securing slots when slots are
secured based on the maximum number of the slots to be predicted
for use in order to register a contents file. Here, the maximum
number of the slots is considered to be two. In this case,
the system control microcomputer 19 sequentially separates the
continuous slots two by twoe to form the property eﬁtry. Then,
in each of the property entries, an index (Next extends siot
index) is arranged in the slot on the beginning side so as to
indicate the subsequent slot from the slot on the beginning
side. In this case, even though two slots are not required
to register the contents file, two continuous slots are secured
when the contents file 1s registered.

A flow chart shown in Fig. 6 depicts a series of the
process procedures performed by the system control
microcomputer 19 to update an index file.

For example, by installing the optical disk 2, the system
control microcomputer 19 goes from Step SP1 to Step SP2. At
Step SP2, the system control microcomputer 19 acguires the

index file recorded on the optical disk 2, and stores it in
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i ncorporated nenory. In addition, at this tine, also in the other files,
the required nunber of continuous slots in fixed length is each added.
Then, at Step ST5, as described above, the systemcontrol mcroconputer 19
all ocates the attribute information of the contents file recorded on the
optical disk 2 to the added slots, and registers the recorded contents
file in the index file stored in the incorporated nenory. Furthernore, the
system control mcroconputer 19 updates the index file recorded on the
optical disk 2 in accordance with data in the index file stored in the

i ncorporated nmenory. Wen a user mani pul ation further instructs that the
contents fithe gsiravlry beracepordedd tthersyst enfTbentr @it Jtegr oTOhputer 19
returns to Step SP3 to repeat the process. The system control

m cr oconputiEsprifsedor ssceoninpdoasretoien dpye blyer pagi mamipuhbeioms t he
slots to be expected for use, and 35 - - -- ---- ---------- registers the
contents fithe svefgm cpnerohad crkeowpntentld feé¢erdy sheeeonrtdads fhbh a user
mani pul ation instructs that the contents files should be displayed in a
list, the $pstem eBht¢d! difikcPoconputer 19 displays the contents files
recorded on the optical disk 2 inalist with the thunbnail imge, the
title and so onSWeEREHeHtlihe iddeX Pl e S§tor e§lPn BHELERcOFPBERT R

menory. Furthernore, in _the disglayed list, when a user ]
microcomputer 19 adds the entry (property entry) configured

of a predetermined number of continuous slots in fixed length
{the maximum number of the slots to be expected for use} in
the tail of the property file of the index file stored in the
incorporated memory. In addition, at this time, alsoc in the
other files, the required number of continuous slots in fixed
length is each added.

Then, at Step ST5, as described above, the system control
microcomputer 19 allocates the attribute information of the
contents file recorded on the optical disk 2 to the added slots,
and registers the recorded contents file in the index file
stored in the incorporated memory. Furthermore, the system
control microcomputer 19 updates the index file recorded on
the optical disk 2 in accordance with data in the index file
stored in the incorporated memory.

When a user manipulation further instructs that the
contents file should be recorded, the system control
micfocomputer 19 returns to Step SP3 to repeat the process.
The system control microcomputer 19 secures continuous slots

by the maximum number of the slots to be expected for use, and
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mani pul ation sel ects a predeterm ned contents file and instructs that it
shoul d be del eted, the systemcontrol mcroconputer 19 deletes this
predeterm ned contents file from the optical disk 2, and sets the slots of
the index file for a predetermined contents file to the free space.

Furt hernore, when the systemcontrol mcroconputer 19 perforns the process
of Step SP4 described above, it determ nes whether there is a free space.
When there is a free space, it registers the entry of the contents file
recorded in the free space w thout adding any new slots. In this case, the
slots are continued by the maxi mum nunber of the slots to be expected for
use in the fegdetspackhe andtant$ fadeeensrioddoe vien tthe ¢omesatfs Fele
Furthernore, in the displayed |ist described above, when a user
mani pul ati d¥ gekcecdsda predetermined contents file and instructs that it
shoul d be reproduced, the systemcontrol mcroconputer 19 reproduces this
predet er m. ned cofbentd §3¢% maggrulation. instructs filerh tthe epnitenrsdi sk 2,
and presents it to a user. At this tinme, when a user manipulation instructs
that the cdidéft shle hollPilseeddiired {hetsyshemsysheRolLoRTERPbCcoNMut er
19 searches  the property entry corresponding to the contents file, and
detects t h@lﬁ%éFaWPug‘?%ew( #ﬁéﬁi@f@ that sonreat siFdrsore¢predeq 8t tA¢) data
portion (Property Data Payload) and the size _(Property Data Size) of
(actual) d&P& &FLcLEted €8 fhki{adtsll jhe thumbnail image, the title

and so on based on the index file stored in the incorporated
memory. Furthermore, in the displayed l1ist, when a user
manipulation selects a predetermined contents file and
instructs that it should bhe deleted, the system control
microcomputer 19 deletes this predetermined contents file from
the optical disk 2, and sets the slots of the index file for
a predetermined contents file to the free space.

Furthermore, when the system control microcomputer 19
performs the process of Step SP4 described above, it determines
whether there is a free space. When there is a free space,
it registers the entry of the contenfs file recorded in the
free space without adding any new slots. In this case, the
slots are continued by the maximum number of the slots to be
expected for use in the free space, and no fragments occur in
the index file.

Furthermore, in the displayed list described above, when
a user manipulation selects a predetermined contents file and
instructs that it should be reproduced, the system control

microcomputer 19 reproduces this predetermined contents file
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data portion (Property Data Payl oad) recorded in the property entry.
Furthernore, the systemcontrol m croconputer 19 subtracts the size
(Property Data Size) of (actual) data from the overall size (Property Data
Area Size), and detects the free space of the property entry. \Wen there

i s enough free space, the systemcontrol mcroconputer 19 accepts the
editing operation by a user nmanipulation. Furthernore, the system control
m croconputer 19 records the edited contents file on the optical disk 2 in
the formthat external reference is nade to the original contents file.
Furthernore, the systemcontrol mcroconputer 19 registers the contents
file in th&nomdekefontdwd dsskol, cord pspendtsoitt He reewrdi ndtothise edited
contents file. In this case, for the original contents file, a group of
ext ensi on tdaea WRropesey 'BuiendrohoDdngtunrty thetaduedonientrefptoperty
entry to register that the edited contents file is made to external

ref erence, s&sdleHe sfi¥eeqd PEDP EMefeDat e Bideni of ccqupittel )° dapaches updat ed
so as to correspond to this 37 registration. Wen there is no enough free
space descii5e8TaBovEY $He ¥\ ERTEORELBY P chhr otifieats15isRowRRd nessage
that the edit result cannot_ be stored. Then, by user's consent, the
editing of&t&FEdntRy avesetl i sizgcEpameriruleker Asre, Sthe) edf t FRy process

is ended in response to a user nani pul ation without recaording any edit
resul t {actual} data portion (Property Data Payload) and the sizé

(Property Data Size) of {actual) data allocated to the (actual)
data portion (Property Data Payleoad) reccorded in the property
entry, Furthermore, the system control microcomputer 18
subtracts the size (Property Data Size) of (actual) data from
the overall size (Property Data Area Size), and detects the
free space of the property entry.

When there is enough free space, the system control
microcomputer 19 accepts the editing operation by a user
manipulation. Furthermore, the system control microcomputer
19 records the edited contents file on the optical disk 2 in
the form that external reference is made to the original
contents file. Furthermore, the system control microcomputer
19 registers the contents file in the index file sc as to
correspond to the recording of the edited contents file. In
this case, for the original contents file, a group of extension
data (Property Extension Data Unit) is added to the property
entry to register that the edited contents file is made to
external reference, and the size (Property Data Size) of

{actual) data is updated so as to correspond to this
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In the optical disk apparatus 1 shown in Fig. 1, when the index file is
updated in association with recording a predetermned contents file, the
entry configured of the continuous slots in fixed |Iength by the nmaxi num
nunber of the slots to be expected for use in order to register the
contents file is secured, and attribute information of a predeterm ned
contents file is allocated to the entry. Therefore, according to the
optical disk apparatus 1, the occurrence of fragnments in an index file can
be surely prevented. For exanple, the tinme can be shortened for acquiring
attribute information of a single contents file froma plurality of the
slots of thegiphdekiénle. Atine increase that is needed to display the
contents files in alist is prevented to inprove user usability.
Furt hernore, in Vien gpeireal s dicsknapparfacessdashasnciipbedighove, the overal |
size (Property Data Area Size) of actual data portions (Property Data
Payl oad) f G¥vAEEmoFoRtgoiluRaETesompitarhéd sihmws egreSsqaie Rigat Hdiepedplerty entry
and the size &Property Data Si ze) of (actual) data allocated to the
(actual ) Jgsult_cannot he stoggea [Fdranory UPESperaopsBata Py PEaBInT or ned of
a plurality of the slots are recorded in the (actual) data portion of the
begi nni ng SPEE2BEORNRY p? It Vi SerGSEPtafAd thHert oFBacEhsf i henPr operty
entry can be identjfied based on these two sizes. .  Therefore, according to
t he opticaPrHFgﬁsaﬁbé¥5Fﬁ%lT SRR IS COFPRgUSET BB PGSR PhERO%onf i rms
the data volune to be added

recording any edit result.

In the optical disk apparatus 1 shown in Fig. 1, when

the index file is updated in association with recording a

predetermined contents file, the entry configured of the

continuous slots in fixed length by the maximum number of the

slots to be expected for use in order to register the contents

file is secured, and attribute information of a predetermined

contents file is allocated to the entry. Therefore, according

to the optical disk apparatus 1, the occurrence of fragments

in an index file can be surely prevented. For example, the

time can be shortened for acquiring attribute information of

a single contents file from a plurality of the slots of the

index file. A time increase that is needed to display the

contents files ina list is prevented to improve user usability.

Furthermore, in the optical disk apparatus 1 shown in
Fig. 1, the overall size (Property Data Area Size} of actual
data portions (Property Data Payload) formed of a plurality

of the slots configuring the property entry and the size

(Property Data Size) of (actual) data allocated to the (actual)
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to the property entry can be perforned easily at high speed. In addition,
in the enbodi nent descri bed above, for the slots securing the entry forned
of predeterm ned nunber of the continuous slots in fixed length in the
index file when a predetermned contents file is registered in the index
file, it is shown that a predeterm ned nunber thereof is the maxi num
nunber of the slots to be expected for use in order to register the
contents file. However, this predeterm ned nunber may be set to the
average nunber of the slots to be expected for use in order to register
the contents file. Wien a predeterm ned nunber is set to the maxi num nunber
of the sl otdsteopdetiexpdetredefoy Dase Payloraddr foomedgifSeagrlunaditgomt ents file
as in the enbodi nent descri bed above, a |large nunber of slots are
gener at ed fidve pdobseaid revordiidhgrathei baceual nfaatmtbiootivo phcrtlease free
slots, and many slots are wasted. On the other hand, a predeterm ned
nunber is egisnérgdsier tdfe thaveraper tiueydrvof anfetké oineet srbecexbect ed for
use in order to register the contents file, whereby free slots can be
reduced, &h¢ MEERETYsEBELEY can P ideptéhbed basgdi on $heasdwa pezaver age 39
nunber of the slots as a predeterm ned nunber can be set in_ the_ optical

di sk appar aPgseiorer aprarcénIHondteroPfer dishraftdticnedtRURbEY is set
to the average nunber of the slots to be expected for use in order to

regi ster tRKeé%coht éResPEFPFess ithathrenimtethe et grding & &8 fddedmet i mes

short for registration of the contents file. In this case, the system
to the property entry can be performed easily at high speed:

In addition, in the embodiment described above, for the
slots securing the entry formed of predetermined number of the
continuous slots in fixed length in the index file when a
predetermined contents f£ile is registered in the index file,
it is shown that a predetermined number therecf is the maximum
number of the slots to be expected for use in order to register
the contents file. However, this predetermined number may be
set to the average number of the slots to be expected for use
in order to register the contents file,

When a predetermined number is set to the maximum number
of the slots to be expected for use in order to register the

. contents file as in the embodiment described above, a large
number of slots are generated for no use in recording attribute
_information to increase free slots, and many slots are wasted.
On the other hand, a predetermined number is registered to the
average number of the slots to be expected for use in order
to register the contents file, whereby free slots can be reduced,

and wasted slots can be decreased. In this case, the average
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control mcroconputer 19 additionally registers a predeterm ned nunber of
the slots in the index file as well as arranges an index that indicates

t he subsequent sl ot (Next extends slot index) so as to indicate the slots
additionally registered. As described above, when a recording area is
short for registration of the contents file, fragnents sonetines occur in
the index file because a predeterm ned nunber of the slots are
additionally registered in the index file. However, even though fragnents
occur as described above, the contents file is registered to have
continuous slots by the average nunber of the slots to be expected for use
in order taumbgirstértiiheloteontem phddeterfiordf nueheasacoirpaset Wit h t he
case in which entries are not secured by a predeterm ned nunber of

cont i nuous thel esiaslbéf ok eappdrr tore Ur riencedwnder.agieneseranviben r@duced.
Furthernore, in the enbodi nent described above, for the slots securing the
entry conf Pgedeteohinepnudbeeris ped tourheraveshoehudmn PAUdEsS P8I s in
fixed length in the index file when a predeterm ned contents file is

regi st er ed tienbe lRxpasded fo¥ ese 40 qudsrs tgherdii 3Ueat the praadenéenf 1edl nunber
is the maxi mum nunber of the slots to be expected for use for registration
of the codfertlsistjnanneppnwey efecr Ped et & hedsSAndbEte esh e sé®fto  the
average nunber of the slots that have been used in the past for

regi strati 6RISPLERBIRDMTeRPE. COnFaTiss £da8e, IhéhdystRIR coher BYSten

m croconputer 19 ) o ,
. control microcomputer 19 additionally registers a

predetermined number of the slots in the index file as well
as arranges an index that indicates the subsequent slot (Next
extends slot index)} so as to indicate the slots additionally
registered.

As described above, when a recording area is short for
registration of the contents file, fragments sometimes occur
in the index file because a predetermined number of the slots
are additionally registered in the index file. However, even
though fragments occur as described above, the contents file
is registered to have continuous slots by the average number

of the slots to be expected for use in order to register the

contents file. Therefore, as compared with the case in which

" entries are not secured by a predetermined number of continuous
slots as before, the occurrence of fragments can be reduced.
Furthermore, in the embodiment described above, for the

slots securing the entry configured of a predetermined number

- of the continuous slots in fixed length in the index file when

a predetermined contents file is registered in the index file,
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properly conputes the average nunber of the slots that have been used in

t he past, and changes the nunber of the slots to be secured dependi ng on
the conputed result. As in the enbodi nent descri bed above, when a
predet erm ned nunber is set to the maxi mum nunber of the slots to be
expected for use in order to register the contents file, a |arge nunber of
slots are generated that are not for use in recording attribute
information to increase free slots, and wasted slots are increased.
Furthernore, a user may frequently edit the contents file forned of the
shot result and record the edit result, or in reverse, a user may not edit
t he shot resuis stowal thater prhdetememashouhbequenthy ngeriftormeueidét s t o
record the edit result, the data volune to be allocated to the property
entry is iofckbasethtsTher bkoerpevbeh prusdefer memidstnatieon p€ skt to the
average nunber of the slots to be expected for use in order to register

t he contentcontihes fidsy fHewgiean s aapeedaragadoed nuybegvepydce ¢ethf®, when no
edit is perforned at all, the data volunme to be allocated to the property
entry i s néhe aveyager pamesr ofhdretdpes tidénhavppedetisad hedheupdet is set
to the average nunber of the slots to be expected for use in order to
regi ster tHercsnvbMtBFiqre ofndbeedorERRtS] ots are increased. A
predeterm ned nunber is set to the average nunber of the slots that have
been actual Iy usBd FR1fhé&aggst e of ¥Ry t OBl st B CE¥PPMIHENt 521 i | e,

wher eby the occurrence of
properly computes the average number of the slots that have

been used in the past, and changes the number of the slots to
be secured depending on the computed result.

As in the embodiment described above, when a
predetermined number is set to the maximum number of the slots
to be expected for use in order to register the contents file,
a large number of slots are generated that are not for use in
recorxding attribute information to increase free slots, and
wasted slots are increased.

Furthermore, a user may frequently edit the contents file
formed of the shot result and record the edit result, or in
reverse, a user may not edit the shot result at all. For the
user who frequently performs edits to record the edit result,
the data volume to be allocated to the property entry is
increased. Therefore, when a predetermined number is set to
the average number of the slots to be expected for use in order
to register the contents file, many fragments are to occur.

In reverse to this, when no edit is performed at all,

the data volume to be allocated to the property entry is not
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fragments in an index file can be decreased while the generation of free
slots is suppressed in accordance with user's use conditions. At first,
the system control mcroconputer 19 sets a predeterm ned nunber to the
average nunber of the slots to be expected for use, and starts recording
the contents file. After that, the systemcontrol mcroconputer 19
properly conputes the average nunber of the slots to be actually used in
association with recording the contents file, and properly changes the
nunber of the slots to be secured depending on the conputed result. A flow
chart shown in Fig. 7 depicts a series of the process procedures perforned
by the systiawreenedol Theirefotenpidtar alfr¢de upddiredanuinheex s iske. tdor
exanple, by installing the optical disk 2, the system control

m cr oconputtéye A9 rpmssnfuploey SifephaSPlots doShepxeRrE2edfor SsepnSPI®er t he
system control mcroconputer 19 acquires the index file recorded on the
optical di $l xyipi¢rstir esntenihiilne vasheffnascokPplor aredncherdeth. Then, at
Step SP13, the 42 systemcontrol mcroconputer 19 conputes the average
number of the shALIRFETHAGE BERPLEEUdtT USEE RHC¥IEe padPeropf
registration of _the contents file in accordance with data in the index
file storedbenstals it povat BECHeMDYR L Uvn uagdi iR oRle Ridite 10t ABY®nber of
the slots that have been actuallz used is _the nunber of the slots to which
act ual dat§°i§e§PF685t§H? éﬁaten s file, whereby the occurrence of

fragments in an index file can be decreased while the generation
of free slots is suppressed in accordance with user’s use
conditions.

At first, the system control microcomputer 19 sets a
predetermined number to the average number of the slots to be
expected for use, and starts recording the contents file.
After that, the system control microcomputer 1% properly
computes the average number of the slots to be actually used
in association with recording the contents file, and properly
changes the number of the slots to be secured depending on the
computed.result.

A flow chart shown in Fig. 7 depicts a series of the

process procedures performed by the system control

microcomputer 19 to update an index file.

For example, by installing the optical disk 2, the system
control microcomputer 19 goes from Step SP11l to Step SP12. At
Step 5P1l2, the system control microcomputer 19 acquires the
index file recorded on the optical disk 2, and stores it in

" the memory incorporated therein. Then, at Step SP13, the
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is determned by the size (Property Data Size) of (actual) data allocated
to the (actual) data portion (Property Data Payl oad) of the slot of the
property entry (see Fig. 3). Subsequently, at Step SP14, the system control
m croconputer 19 records the contents file on the optical disk 2 in
response to the recording instruction done by the user manipulation. Then,
at Step SP15, the systemcontrol mcroconputer 19 adds continuous slots by
t he average nunber of the slots determned at Step SP13 in the tail of the
property file of the index file stored in the incorporated nenory. In
addition, at this time, also to the other files, slots are each added by

t he requir edstembeent fle micgocSinppt &T 167 ddmpusyst bing cortiagle Mwbetonput er
19 allocates attribute information of the contents file recorded on the
optical di 9 Zheostlhésadtlet! bhvt sbegn deyurdlded ualedvén thadprpehi §eers the
recorded contents file in the index file stored in the incorporated
menory. Fureldépppbion nd st epntardmt follenierascorparer Widhusdaeesnt he i ndex
file recorded on the optical disk 2 in accordance with data in the index
file 43 - the.index file s§ppp@ddnita HeCeTRUMAIGCITH Trenofy 2I¢REACEnhen a
user mani pulation further instructs that the contents file should be
recorded, tR&esySheuEbserof thei gtotdihdtehay9 haanupAtua bl BueFISPis to

repeat the %rocess. The system control_ m croconputer 19 deternineg t he
the number of theé slots to which actual data is allocated, an

is determined by the size (Property Data Size) of {actual) data
allocated to the (actual) data portion (Property Data Paylecad)
of the slot of the property entry (see Fig. 3).
Subsequently, at Step 8SPl4, the system control
microcomputer 19 records the contents file on the optical disk
2 in response to the recording instruction done by the user
manipulation. Then, at Step 8P15, the system control
microcomputer 19 adds continuous slots by the average number
of the slots determined at Step SP13 in the tail of the property
file of the index file stored in the incorporated memory. In

addition, at this time, also to the other files, slots are each

added by the required number.

Then, at Step 3T16, the system control microcomputer 19

allocates attribute information of the contents file recorded
on the optical disk 2 to the added slots as described above,
and registers the recorded contents file in the index file
stored in the incorporated memory. Furthermore, the system
control microcomputer 19 updates the index file recorded on

the optical disk 2 in accordance with data in the index file
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average nunber of the slots that have been actually used every time when
the contents file is recorded, and secures the continuous slots by the
average nunber of the slots to register the contents file. Fig. 8 shows an
exanpl e of securing slots when slots are secured based on the average
nunber of the slots that have been wused in the past in order to register a
contents file. For exanple, in the case in which an entry is newy added
at time tl, when three property entries of slot #1, slots #2 and #4, and
slot #3 are registered, the average nunber of slots is 1.33. Thus, the
contents file is registered with two slots of slots #5 and #6. However,
when a predebeerdi nedchinbeorpsrsebdt metdwey . aver age nunber of the slots that
have been used in the past in order to register the contents file as
descri bed above, Teny ebendingsar eenigwwarebnnbsrighor tinfsgrucegi sttatat i on of
the contents file. In this case, the systemcontrol mcroconputer 19

addi ti onal Ither egingears dipeedbbutdi hed regnbdedof théosystem chetindex file
as well as arranges an index that indicates the subsequent slot (Next

ext ends sl sicirpgexputeyr d9 retunes dat EtephePlhdldiot repeat yrheegrstesed sl ot s.
44 - -------- R R As described above, when a recording area
is short for relhstpasivun epnthel cBACEREIWYYeE, 1T aghearsingnethre occur
in the index file because a predeterm ned nunber of slots are additionally
regi st er ed aVATEAR TURHEX 9% FBe Hovley Ehat dpgie been actually used every

time when the contents file is recorded, and secures the
continuous slots by the average number of the slots to register
the contents file.

Fig. 8 shows an example of securing slots when slots are
secured based on the average number of the slots that have been
used in the past in order to register a contents file. For
example, in the case in which an entry is newly added at time
t1l, when three property entries of slot #1, slots #2 and #4,
and slot #3 are registered, the average number of slots is 1. 33.
Thus, the contents file is registered with two slots of slots
#5 and #6. However, when a predetermined number is set to the
average number of the slots that have been used in the past

in order to register the contents file as described above, a

recording area is sometimes short for registration of the
contents file. In this case, the system control microcomputer

19 additionally registers a predetermined number of slots in

the index file as well as arranges an index that indicates the
subsequent slot (Next extends slot index) so as to indicate

the additionally registered slots.
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t hough fragments occur as descri bed above, the contents file 1is registered
with continuous slots by the average nunber of the slots that have been
actually used in the past. Thus, as conpared with the case in which a
predet er mi ned nunber of continuous slots are not secured as before, the
occurrence of fragnments can be reduced. As described above, in the case in
whi ch the average nunber of the slots that have been actually used in the
past is determ ned to update the nunber of the slots to be secured in the
index file when the contents file is registered, instead of the process
performed every tine when the contents file is recorded, the process may
be perforned eveky ddsmerilkenabovey ethehea nerad-dimgbercaficommoetit Ecfil es are
recorded. In addition, as described above, instead of determning the

aver age numieeisbtfathen sibttdiet hantéralive fiden fctoadhys usewtijmg eheubhast in
accordance with the size (Property Data Size) of (actual) data allocated
to the (actidatlhe dadgxpbdii¢ decaiiPeopereyebaral ey nyaderoff tsHets| ate of the
property entry, the average nunber of the slots that have been used in the
past nay Beditierablly i Fegheaiesden dhet Hadsroddrey f HPECEGEr yeYe¢he when
the contents file is registered, and the records may be 45 utilized. In
thi s case, thRBIBVETREReIHENBEFUBIAS ﬁé%Fb‘?%dthP&tverhEg% Boerrnfsediit the past
can be easily obtained fromthe  records in the header. A flow chart shown
in Fig. 9 dépp%ggggggﬁgfMé§h0$oqqﬁ9uous slots by the average number of

the slots that have been actually used in the past. Thus, as
compared with the case in which a predetermined number of
continuous slots are not secured as before, the occurrence of
fragments can be reduced.

As described above, in the case in which the average
number of the slots that have been actually used in the past
is determined to update the number of the slots to be secured
in the index file when the contents file is registered, instead
of the process performed every time when the contents file is
recorded, the process may be performed every time when a
predetermined numbexr of contents files are recorded.

In addition, as described above, instead of determining
the average number of the slots that have been actually used
in the past in accordance with the size (Property Data Size)
of (actual) data allocated to the (actual) data portion
{Property Data Payload} of the slot of the property entry, the
average number of the slots that have been used in the past
may be recorded in the header of the property file every time

when the contents file is registered, and the records may be
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process procedures perforned by the systemcontrol mcroconputer 19 to
update an index file. For exanple, by installing they optical disk 2, the
system control mcroconputer 19 goes from Step SP21 to Step SP22. At Step
SP22, the systemcontrol mcroconputer 19 acquires the index file recorded
on the optical disk 2, and stores it in the nmenory incorporated therein.
Then, at Step SP23, the systemcontrol m croconputer 19 detects the
average and nmaxi num nunbers of the slots that have been actually used in
the past and recorded in the header of the property file in order to

regi ster the contents file. Here, as shown in Fig. 10, the average nunber
of the slotgiliaed. Sligt tBbsimadseanthe fev ammdgienummipernivdr tiod stliegsstiods ( Max
Slot Count) that have been actually used in the past are recorded in the
header of thagepkeperuyediire thikh@asystem bontawlly mhdredaedpiliren 1% det ects

t he average nunmber (Ave Slot Count) of the slots and the maxi num nunber of
the slots (®ERrSpoinComtheadegcorded in the header. Subsequently, at Step
SP24, the systemcontrol microconputer 19 records the contents file on the
optical disk 2 Rnflespdiigd sborReireEdvdi hgsmistitauct iseniadnef bha user 46
I R ---- mani pul ation. Then, at Step SP25, the
syst em conPFEFSSHi cPEEERPETRT 10°hERIE ehe YNt FRBoUsYEFSRs FANETRXEd | engt h

by the average nunber of the slots detected at Step SP23 in the
mic¥ocomputer 192 to update an index file.

For example, by installing theé optical disk 2, the system
control microcomputer 19 goes from Step $SP21 to Step SP22. At
Step S5P22, the system control microcomputer 19 acgquires the
index file recorded on the optical disk 2, and stores it in
the memory incorporated therein. Then, at Step SP23, the
system control microcomputer 19 detects the average and maximum
numbers of the slots that have been actually used in the past
and recorded in the header of the property file in order to
register the contents file.

Here, as shown in Fig. 10, the average number of the slots
(Ave Slot Count) and the maximum number of the slots (Max Slot
Count) that have been actually used in the past are recorxded
in the header of the property file. The system control
microcomputer 19 detects the average number {(Ave Slot Count)
of the slots and the maximum number of the slots {Max Slot Count)
recorded in the header.

Subsequently, at Step SP24, the system control
microcomputer 19 records the contents file on the optical disk

2 in response to the recording instruction done by a user

46




tail of the property file of the index file stored in the incorporated
menory. In addition, at this tinme, also to the other files, slots are each
added by the required nunber. Then, at Step SP26, the system control

m croconputer 19 allocates attribute information of the contents file
recorded on the optical disk 2 to the added slots as descri bed above, and
regi sters the recorded contents file in the index file stored in the

i ncorporated nmenory. Subsequently, at Step SP27, the system contr ol

m croconputer 19 corrects the average nunber of the slots (Ave Slot Count) -
and the maxi num nunber of the slots (Max Sl ot Count) detected at Step SP23
i n accor dameeipiit&tidre. nuiben,of at hétspot P23 hathhaveyfeen acttedly used in
order to register the contents file at Step SP26. Furthernore, the system
control niécocomperiesr 19 agptatés ¢t hnmder sbéts he Fhdek lfenlggbridcorded in
the incorporated nenory in accordance with the corrected value, and
updat es t h&hengexrddd aumbesreed-hensthes ofrtiastieddpskStep iSP28cénrdemce with
data of the index file thus updated. Then, when a user mani pul ation further
instructs tRal ofheheoprerrety ifidsswdultdebdndegofded, staeedyst efieont rol

m croconputer 19 returns to Step SP23 to repeat the process. The system
control ni dPEEERPIATERC I9TgEYectld PHE1ATeRag thEsnbiiRr 05 ke Ehdts that
have been actually used fromthe records in the header every tine when the
contents fPFReFstiietordeds ara sachuraddach®yarbrageanimtfe mBieethe

cont i nuous .
Then, at Step SP26, the system control microcomputer 19

allocates attribute information of the contents file recorded
on the optical disk 2 to the added slots as described above,
and registers the recorded contents file in the index file
stored in the incorporated memory.

Subsequently, at Step SP27, the system control
microcomputer 19 corrects the average number of the slots (Ave
Slot Count) and the maximum number of the slots (Max Slot Count}
detected at Step SPZ23 in accordance with the number of the slots
that have been actually used in order to register the contents
file at Step SP26. Furthermore, the system control
microcomputer 19 updates the header of the index file recorded
in the incorporated memory in accordance with the corrected
value, and updates the index file recorded on the optical disk
2 in accordance with data of the index file thus updated.

Then, when a user manipulation further instructs that
the contents file should be recorded, the system control
microcomputer 19 returns to Step SP23 to repeat the process.

The system control microcomputer 19 detects the average
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slots to register the contents file. In addition, in the update process for
t he average nunber of the slots recorded in the header of the property
file, instead of the process performed every tine when the contents file
is recorded, the process may be perforned every tinme when a predeterm ned
nunber of the contents files are recorded. In addition, in the enbodi ment
descri bed above, in the case in which a predeterm ned nunber is the
average nunber of the slots that have been used in the past in order to
register the contents, instead of this, it nmay be also considered that a
predet ermi ned nunber is the maxi mum nunber of the slots that have been
used in theypdst P chdeslobsregasteave Heeagormamad lyFusedefmomethén t he
enbodi nent descri bed above, the case is described in which the invention

i s adapt ed Hegopracenstimg hedmempraysant Fifg| ehemoves erontiengsi Aféatisn i s not
limted thereto, which can be wi dely adapted as well to processing other
files such mgsogdedxtanq | eureaddie oNerage heuphopert ythfe Icentoreher nore, in
t he enbodi nent described above, the case is described in which the free
space of a SgP&FalPtyeD¥stde dicorcententy Sikfyl e entry is recorded in

accordance wth the overall size (Property Data Area Size) of the (actual)
data portion (PFHopERLyipat 47PhRA BEG-ARICERRS SioFeENPPHPERIS NEBPAL Si ze) of
48 ------m - o actual data allocated to the (actual) data portion

(Property B4t &M'Payjiohd) TRFPRIS pturls thrasen 1/ dh6t STroR6hkveftlthe

instead of the process performed every time when the contents
file is recorded, the process may be performed every time when
a predetermined number of the contents files are recorded.

In addition, in the embodiment described above, in the
case in which a predetermined number is the average number of
the slots that have been used in the past in order to register
‘the contents, instead of this, it may be also considered that
a predetermined number is the maximum number of the slots that
have been used in the past in order to register the contents.

Furthermore, in the embodiment described above, the case
is described in which the invention is adapted to processing
the property file. However, the invention is not limited
thereto, which can be widely adapted as well to processing other
files such as a text file in addition to the property file.

Furthermore, in the embodiment described above, the case
is described in which the free space of a plurality of the slots
of a single entry is recorded in accordance with the overall
size (Property Data Area Size} of the (éctual) data portion

(Property Data Payload) and the size (Property Data Size) of
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invention is not limted thereto. The size of the free space nmay be
directly recorded. Furthernore, in the enbodi nent descri bed above, the case
is described in which the invention is adapted to the optical disk
apparatus. However, the invention is not limted thereto, which can be

wi dely adapted to recording data on various recording nedia such as a hard
disk and a nenory card. Furthernore, in the enbodi nent descri bed above, the
case is described in which a coder and a decoder, which are an encoder

and a decoder, are formed in one piece. However, the invention 1is not
limted thereto, which can be widely adapted as well to the case in which
t he encodercandltdetdedddertad ewcohki gartwdhl)odapropessiany (Byoseftwar e, and
to the case in which the encoder and the decoder are provided in external
devi ces i nDattecRavheadexwitinal rdevdadésycofipresssiats. t dofevervi ded® data and
audio data for inputting and recording data. Industrial Field of

Appl i cat i oAnYRatipyert noh buppredstherete. ofbarsercefothd fagrespacén the
index file that nanages individual contents files recorded on the
recordi ng medi b divecleloamsicerd@i ch can be adapted to an optical disk
apparatus which records the shot result. 49 CLAIM5S 1. A recording
appar at us whi ch Fegergnargr gt thatabrainont ssg caabradeR Vel 1112 r ecor di ng

medium the target, information that contains at |east a contents file, a
virtual is described in which the invention is adapted to the optical

disk apparatus. However, the invention is not limited thereto,
which can be widely adapted to recording data on various
recording media such as a hard disk and a memory card.
Furthermore, in the embodiment described above, the case
is described in which a coder and a decoder, which are an encoder
and a decoder, are formed in one piece. However, the invention
is not limited thereto, which can be widely adapted as well
to the case in which the encoder and the decoder are configured
of processing by software, and to the case in which the encoder
and the decoder are provided in external devices in which the
external devices compress data to form video data and audio

data for inputting and recording data.

Industrial Field of Application

The invention suppresses the occurrence of fragments in
the index file that manages individual contents files recorded
on the recording medium, for example, which can be adapted to

an optical disk apparatus which records the shot result.
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folder or text data, and the index file that nanages the target
information and that is created of a set of itens of attribute information
relating to the target information, the recording apparatus conprising: a
recording part operable to record the target information on the recording
medi um and an index file updating part operable to update the index file
corresponding to target information to be recorded so as to register the
target information when the target information is recorded on the
recordi ng medium by the recording part, wherein the index file is
configured of a plurality of slots in fixed |ength, and when the index
file is updated, the index file upd&LAOYS part secures a predeterm ned
nunber of continuous slots in fixed length in the index file, and
al l ocates attribute information relating to the target information to be
recorded by the recording part to the secured slots in fixed Iength. 2.
The recordi ng appar ak usreeeotidiong anpadiagivmh 1 whikbr eracoréie predetler mi ned
number is a maxi mum nunber of slots to be 50 expected for use in order to
regi ster tHafpangeion pheramaindex £ide orhe nesesddnagedppay dthestaggdrding to
claim1, wherein the predeterm ned nunber is an average nunber of slots to
be expect édfpsRatsen thagreitais s afi tamt emeentargst T ornitFewel and when
a recordin% area is short for registration of the
older or text data, and €the index file that manages the target
information and that is created of a set of items of attribute
information relating to the target information, the recording
dpparatus comprising:
a recording part operable to record the target
information on the recording medium; and
an index file updating part operable to update the index
file corresponding to target information to be recorded so as
to register the target information when the target information
is recorded on the recording medium by the recording part,
wherein the index file is configured of a plurality of
slots in fixed length, and
when the index file is updated, the index file updating
part secures a predetermined number of continucus slots in
fixed length in the index file, and allocates attribute

information relating to the target information to be recorded

by the recording part to the secured slots in fixed length.

2. The recording apparatus according to claim 1, wherein

the predetermined number is a maximum number of slects to be
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target informati on dependi ng on the predeterm ned nunber of continuous
slots in fixed length, the index file updating part secures a
predet er mi ned nunber of slots in fixed length in addition to the
predet er mi ned nunber of continuous slots in fixed length in order to

regi ster the target information. 4. The recording apparatus according to
claim1, wherein the predeterm ned nunber is the average nunber of slots
that have been used in past in order to register the target information,
and when a recording area is short for registration of the target

i nformati on dependi ng on the predeterm ned nunber of continuous slots in
fi xed | engebpethed ifivdensé iilneocugenttiongepaster sbeutasget pnédenarivmed nunber
of slots in fixed length in addition to the predeterm ned nunber of
continuous slots in fixed length in order to register the target
information. 5. The recordi ng apparatus according to claim1l, wherein 51 -
S t he3 i Rex<ddrdinpdaiarg tparacomsdndst aglavmriagehensder of the
slots in fixed length for use in order to register the target information
i n a headethefpienetioragdretl nanksmpedy annevelnse nHEberapHEt ataf BPm& i on i s
registered in the index file, the predeterm ned nunber is the average
nunber rec@kEedted Forheshdaderder toheegiriese threta2grt WREATA2FE¥Dr di ng ar ea
.is short for registration of the target information depending on the
predet er ni #88 nunber of

when a recording area is short for registration of the
target information depending on the predetermined number of
continucus slots in fixed length, the index file updating part
secures a predetermined number of slots in fixed length in
addition to the predetermined number of continuous slots in

fixed length in order to register the target information.

4. The recording apparatus according to claim 1, wherein
the predetermined number is the average number of slots that
have been used in past in order to register the target
information, and

when a recording area is short for registration of the
target information depending on the predetermined number of
continuous slots in f£ixed length, the index file updating part
secures a predetermined number of slots in fixed ‘length in
addition to the predetermined number of continuous slots in

fixed length in order to register the target information.

5. The recording apparatus according to claim 1, wherein
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continuous slots in fixed length, the index file updating part secures a
predeterm ned nunber of slots in fixed length in addition to the
predet er mi ned nunber of continuous slots in fixed length in order to
register the target information. 6. The recordi ng apparatus according to
claim1l1, wherein when the index file is updated so as to register the
target information, the index file updating part records information that
can identify a free space in a beginning slot in fixed |ength anong the
predet erm ned nunber of continuous slots in fixed length. 7. A recording
met hod which records target information and an index file on a recording
medi um t héhearmgsix ifnflerympdatdmg phat memtraisnan @veregstnwneonvéntise fil e, a
virtual folder or text data, and the index file that nanages the target

i nf or mat i oslahd irthdtixed bemgittedoofuse sot cofler ttansepfistan thigute@rgehf or nati on
relating to the target information, the recording 52 nethod conprising the
steps of : Aeferdanien Ha adigpsten af dimtindaxohi kshevese dridisnghepeieim and an
index file updating part operable to update the index file corresponding
to target rAreehairbrnasise Aecordbitsoechsin tther égistefithe target
informati on when the target information is recorded on the recording

medi um by t he r ettt BrRgeEEEPLnstherBPAT tifethadde RPN TOREFYINRY of a

plurality of slots in fixed Iength, and
in the header of the index file, and

when a recording area is short for registration of the
target information depending on the predetermined number of
continuous slots in fixed length, the index file updating part
secures a predetermined number of slots in fixed length in
addition to the predetermined number of continuous slots in

fixed length in order to register the target information.

6. The recording apparatus according to claim 1, wherein
when the index file is updated so as to register the target
information, the index file updating part records information
that can identify a free space in a beginning slot in fixed

length among the predetermined number of continuous slots in

fixed length.

7. A recording method which records target information
and an index file on a recording medium, the target information
that contains at least a contents file, a virtual folder or
text data, and the index file that manages the target
information and that is created of a set of items of attribute

information relating to the target information, the recording
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at the index file updating step, when the index file is updated, securing
a predeterm ned nunber of continuous slots in fixed length in the index
file, and allocating attribute information relating to the target
information to be recorded by the recording part to the secured slots in
fixed length. 8. A programwhich allows a conputer to run a recording
nmethod to record target information and an index file on a recording
medium the target infornmation that contains at |least a contents file, a
virtual folder or text data, and the index file that nanages the target
information and that is created of a set of itens of attribute information
rel ating toethed tamgeisingf gheaskeps ¢he recordi ng net hod conprising the
steps of: recording the target information on the recording nedium and
53 an index fil eregriatingg pagt tepeehblimfogmagpiiar e onhethiedercofding
corresponding to target information to be recorded so as to register the
target inf &efationamthen the target information is recorded on the
recordi ng medium by the recording step, wherein the index file is
configured of a ptdrapKtiiist updroing PATEioRarabdagthurdnte dthet hedehdex file
updating step, when the index file is updated, securing a_ predeterm ned
nunber of &BREI FRIGIESPENGLRY tth thrgeld IbfyrmrtilAnt e PenlReXC¥49% Soand

allocating attribute information relating to the target infornation to be
recorded t© register the target information when the target information

is recorded on the recording medium by the recording step,
wherein the index file is configured of a plurality of
slots in fixed length, and
at the index file updating step, when the index file is
updated, securing a predetermined number of continuous slots
in fixed length in the index file, and allocating attribute
information relating to the target information to be recorded

by the recording part to the secured slots in fixed length.

8. A program which allows a computer to run a recording
method to record target information and an index file on a
recording medium, the target information that contains at least
a contents file, a virtual folder or text data, and the index
file that manages the target information and that is created
of a set of items of attribute information relating to the
target information, the recording method comprising the steps
of:

recording the target information on the recording

medium; and
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by the recording part to the secured slots in fixed length. 9. A
conput er -readabl e recordi ng medi um on which a programis recorded which
allows a conmputer to run a recording nethod to record target information
and an index file on a recording nedium the target information that
contains at least a contents file, a virtual folder or text data, and the
index file that manages the target information and that is created of a
set of itens of attribute information relating to the target infornmation,
the recording method conprising the steps of: recording the target
information on the recording nedium and an index file updating part

oper abl e t o updaime inkexi fiidexupfiat engprrespendivlg to updngettHenfiodemti on to
be recorded so as 54 to register the target information when the target

i nf or mat i ofilescomcordedion theargeorh figrmedionntdypet hecoedat diongs st ep,
wherein the index file is configured of a plurality of slots in fixed

| engt h, andoategirgeamilex thirbet updatrinagist epenvfentahget nddrrhpteon s

updat ed, securing a predeterm ned nunber of continuous slots in fixed

| engt h in tiserpadesed idre thendegblrdéng imgdiam bivbirhe readbdimg ikierel ating to
the target information to be recorded by the recording part to the secured
slots in fixed |@h@ﬁqin thg index file is configured of a plurality of

slots in fixed length, and

at the index file updating step, when the index file is
updated, securing a predetermined number of continuous slots
in fixed length in the index file, and allocating attribute
information relating to the target information to be recorded

by the recording part to the secured slots in fixed length.

9. A computer-readable recording medium on which a
program is recorded which allows a computer to run a recording
-method to record target information and an index file on a
recording medium, the target information that contains at least
a contents file, a virtual folder or text data, and the index

file that manages the target information and that is created

of a set of items of attribute information relating to the

target information, the recording method comprising the steps
of:

recording the target information on the recording
medium; and

an index file updating part. operable to update the index

file corresponding to target information to be recorded so as
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to register the target information when the target infeormation
is recorded on the recording medium by the recording step,

wherein the index file is configured of a plurality of
slots in fixed length, and

at the index file updating step, when the index file is
updated, securing a predetermined number of continuous slots
in fixed length in the index file, and allocating attribute
information relating to the target information to be recorded

by the recording part to the secured slots in fixed length.
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