Description FILE PROCESSING APPARATUS, FILE PROCESSING METHOD, PROGRAM AND
RECORDING MEDIUM Technical Field The present invention relates to a file processing apparatus,
a file processing method, a program and a recording medium recoding an index file which manages
contents files in a recording media, or playing the index file from the recording medium. More
particularly, the invention relates to the file processing apparatus and the like capable of easily and
rapidly executing processing such as relating to change of a hierarchical structure managed by the
index file, by providing index information indicating entries (management information areas) in a
lower hierarchy at corresponding entries in arPGppérHiéfFchy in a list form. Background Art
Conventionally, as a method of finding a desired file easily from a lot of files recorded in a large
capacity recording medium, a method of using an index file is proposed in Patent Document 1, Patent

Document 2, Patent Brantreentis andsa.00s T he indexdile-manages:eapecti eanierides, formed
1 or generated from a cluster of attribute information of respective contents files. As attribute

information of content files, for example, tRef®zra fisumbnailimage data,

Technical Field

The present inventicn relates to a file processing
apparatus, a file processing method, a program and a recording
medium recoding an index file which manages contents files in
a recording media, or playing the index file from the recording
medium. More particularly, the invention relates to the file
processing apparatus and the like capable of easily and rapidly
executing processing such as relating to change of a
hierarchical structure managed by the index file, by providing
index information indicating entries (management information
areas) ina lower hierarchy at corresponding entries in an upper

hierarchy in a list form.

Background Art

Conventionally, as a method of finding a desired file
easily from a lot of files recorded in a large capacity
recording medium, a method of using an index file is proposed
in Patent Document 1, Patent Document 2, Patent Document 3 and
SO On.

The index file manages respective content files, formed



text data of titles, imaging date and time, codec information, face detection information (detected face
size, detected face position and detected face score in which detected face is digitalized) and the
like. However, attribute information is not limited to the above. The attribute information of respective
content files includes management information of respective content files. The index file includes, for
example, a text file (or metadata file) FTX, a thumbnail image file FTH and a property file FP as
shown in Fig. 35. The attribute information of each content file is arranged separately in the text file

FTX, the thumbnail image file FTH, and the property file FP. According to the type of the content file,
there is a cas8Thd TR 50 dtfiffutd inforhRition 18 hedHangadtin thafexFRlleRX 8Ad the

thumbnail image fi e ETH, and no entry can be proviged. In Fig. 35, a case that there is attribute
information to be eg)rrané"eg in%ﬁzel%g(lt f)ﬁe Ig%‘%(?%ﬁe thursnbﬁé_iF%balé%eﬁle And the' prg%erty file FP

respectively ag-aftribitednismation.ofrespective gontentfiles i thisnease theJext file.F TX manages
text information (metadata in the case of metadata file) . The thumbnail image file FTH manages
image data of turnbiwik Tietproperty filma2 e managesiatiiilhute irfoematiofofhasic atiribute
information) other than attribute information concerning the text file FTX and the thumbnail image file
FTH, and alsoﬁﬂﬁﬁa‘b%%%tion information {(detected face size, detected face
position and detected face score in which detected face is
digitalized) and the like. However, attribute information is
not limited to the above. The attribute information of
respective content files includes management information of
respective content files.
The index file includes, for example, a text file (or
metadata file) FTX, a thumbnail image file FTH and a property
file FP as shown in Fig. 35. The attribute information of each
content file is arranged separately in the text file FTX, the
thumbnail image file FTH, and the property file FP.
According to the type of the content file, there is a
case that there is no attribute information te be arranged in
the text file FTX and the thumbnail image file FTH, and no entry
can be provided. In Fig. 35, a case that there is attribute
information to be arranged in the text file FTX, the thumbnail
image £file FTH and the property file FP respectively as
attribute information of respective content files.
In this case, the text file FTX manages text information

(metadata in the case of metadata file). The thumbnail image

file FTH manages image data of thumbnail. The property file



connection information between slots of other files. In the property file FP, a header showing an
attribute and the like is arranged at the head. Whereas in the text file FTX and the thumbnail image
file FTH, a header is not arranged at the head thereof. However, there is a case that a header
showing an attribute and the like is arranged at the head also in the text file FTX and the thumbnail
image file FTH. Following the header, entries including attribute information of respective content files
(a property entry #1, a property entry #2, ..., a thumbnail entry #1, a thumbnail entry #2, ..., atext
entry #l, a text entry #2, ...,) are continuously arranged. In each entry of the text file FTX, data
indicating chaf&cters¥igs of a disk tleairl a titlefeomtetiing eactbadhtent filetanidtheslike is
allocated. In each entry of the thumbnail image file FTH, thumbnail image data indicating a disk title

and the contertd STe%ch Cohtent ife id AR Ated Eathehity iR t58 fEETX AhRYntHE thumbnail
image file FT'T!é@@Lﬂefeﬂﬁ"?g'g?[lg%élOJE?JI?LEHSEHV%'&é@%i‘f@“??ﬁ,Ogﬁlé’tgllriggl%% d ingach entry is

one or plural slots according to the amount of data of afttribute information allocated to” each entry.
The types of agishute:-infermation are €ifferept mecordingdedhe type pE content data, therefore, there is

a 3 case that no entry is provided as described above. In each entry of the property file FP, data

indicating a disk title &nd@reattribpterofredch €orfentfilesisddlocatedhing an attribute
and the like is arranged at the head. Whereas in the text file
FTX and the thumbnail image file FTH, a header is not arranged
at the head therecf. However, there is a case that a header
showing an attribute and the like is arranged at the head also
in the text file FTX and the thumbnail image file FTH.
Following the header, entries including attribute information
of respective content files (a property entry #1, a property
entry #2, ..., a thumbnail entry #1, a thumbnail entry #2, ...,
a text entry #1, a text entry#2, ...,) are continuously arranged.
In each entry of the text file FTX, data indicating
character strings of a disk title and a title concerning each
content file and the like is allocated. 1In each entry of the
thumbnail image file FTH, thumbnail image data indicating a
disk title and the contents of each content file is allocated.
Each entry in the text file FTX and in the thumbnail image

file FTH includes fixed-length slots respectively. The number
of slots included in each entry is one oxr plural slots according
to the amount of data of attribute information allocated to
each entry. The types of attribute information are different

according to the type of content data, therefore, there is a



The property file FP includes fixed-length slots in the same way as the text file FTX and the thumbnail
image file FTH. In the property file FP, even when the types of content files are variously different, the
entry is always provided corresponding to each content file. In each entry of the property file FP,
management information which specifies corresponding entries in the text file FTX and the thumbnail
image file FTH is set as the management information indicating the relation with respect to the other
entries (relation information shown by arrows in Fig. 35) . In the entry of the property file FP including
plural slots, management information which specifies next slot is set in respective slots. Also in each
entry of the pr6péRy Hie FROiNtoFatiorF spEcifiAg & esrresportihg ontenitdile is set. The index file is
configured as described abO\{le. According% for example, titles of respective content files recorded in
[

: diEPiedih §HSt By BRIyiNg dats sfrimgs fdcbridlifthéR8xt file FTX.

a recording medium 2 ¢ar be

Also, for exargpe Jhubnal images, ot esnecive-content fies. fecprdedio the iecardipg medium 2

can be displayed in a list by playing data strings recorded in the thumbnail image file FTX. 4 It should

be noted that thesinslexfedl;y Gan define;npt; aalyssych existing sontenthilesibut-also-existing folders or
virtual folders by the files FTX, FTH, and FP. In each entry
way as the text file FTX and the thumbnail image file FTH. 1In
the property file FP, even when the types of content files are
variously different, the entry is always provided
corresponding to each content file.

In each entry of the property file FP, management
information which specifies corresponding entries in the text
file FTX and the thumbnail image file FTH is set as the
management information indicating the relation with respect
to the other entries (relation information shown by arrows in
Fig. 35). 1In the entry of the property file FP including plural
slots, management information which specifies next slot is set
in respective slots. Also in each entry of the property file
FP, information specifying a corresponding content file is set.

The index file 1is configured as described above.
Accordingly, for example, titles of respective content files
recorded in a recording medium 2 can be displayed in a list
by playing data strings recorded in the text file FTX. Also,
for example, thumbnail images of respective content files
recorded in the recording medium 2 can be displayed in a list
by playing data strings recorded in the thumbnail image file

FTX.



of the property file FP, management information indicating an entry of a folder in an upper hierarchy to
which a corresponding content file or folder belongs is set. The index file is generated so as to
improve user usability by managing content files by the hierarchical structure by the existing folder or
the virtual folder. Fig. 36 shows an example of correspondence between the property file and, content
files and virtual folders. In the example, a virtual file in which an imaging date is "x-day of y-month"
and a virtual file in which an imaging date is "z-day of y-month" exist on the same hierarchy, and a
content file "MPEG2PS-1" exists in a lower hierarchy of the virtual file of "x-day of y-month", and
content files "MPEG2P -2t "MPEGZERISE tadxish in thel fowét hfebrchyroftkéiviguabfile of "z-day

of y-month". In thle roperty file, as shown in Fig. 36, a file entry #1, a folder entry #4, a file entry #6, a
3 d}) S%ﬁeerxérﬁ}:)}% SrRFfoTmed CorEsPBhdig fb e abbiE AfrardicaFstructure. A

folder entry #8°ah

number of eachcatng s ANUBbETOf 7leqd siol iRSlpisayming ihg eniny. in g example in the

drawing, a number of each entry is the minimum number o ts which forms the enYry for
convenience. 5 fThe file entdes 15 #6; and #Q.espectivelyinanads: contentdiles IMREGRPS-1",

"MPEG2PS-2" and "MPEG2PS-3", and folder entries #4 and #8 respectively manage virtual folders
entry of a folder in an upper hierarchy to which a corresponding
content file or folder belongs is set. The index file is
generated so as to improve user usability by managing content
files by the hierarchical structure by the existing folder or
the virtual folder.

Fig. 36 shows an example of correspondence between the
property file and, content files and virtual felders. In the
example, a virtual file in which an imaging date is “x-day of
y-month” and a virtual file in which an imaging date is “z-day
of y-month” exist on the same hierarchy, and a content file
"MPEG2PS-1" exists in a lower hierarchy of the virtual file
of “x-day of y-month”, and content files “MPEG2PS~2” and
“"MPEG2PS-3” exist in the lower hierarchy of the virtual file
of “z-day of y-month”.

In the property file, as shown in Fig. 36, a file entry
#1, a folder entry #4, a file entry #6, a folder entry #8 and
a folder entry #9 are formed corresponding to the above
hierarchical structure. A number of each entry is a number
of a head slot in slots forming the entry. In the example in
the drawing, a number of each entry is the minimum number of

the slots which forms the entry for convenience.



of "x-day of y-month" and "z-day of y-month". [Patent Document 1] JP-A-2004-227630 [Patent
Document 2] JP-A-2004-227633 [Patent Document 3] JP-A-2005-115815 Disclosure of the Invention
As described above, when content files are set to be managed by the hierarchical structure by
existing folders or virtual folders, there is a case that a folder concerning to an upper hierarchy is
deleted. Specifically, when taken and acquired content files are managed by the hierarchical
structure by virtual folders such as an image taking date, or an image taking place, there is a case
that the user deletes the virtual folder. In this case, it is necessary to delete a corresponding entry
also on the index file ddvordingdo ¢t ditetiotlof thé , foldet. Hds alsemecessafytordelete=an entry
together, which is in the lower hierarchy of the entry to be deleted, or to_rearrange the entry in the
lower hierarch§ Ot H#ié& entri 1o be “0EEtEd 1o just ‘L‘J’ﬂ%@?%ﬁse"rﬁf'y ﬁPQn‘U‘ﬁ%@?W&“@%&’hy dlthe entry to

be deleted accgggﬂlng to the delet%:)lgf gw%oldgg. As in the conventional index file 'Eéh?: case that the

6 hierarchical Structure %?%%s‘atlsng ders and i %FFoﬁéi%rle i§' %Iréﬁﬁsd‘blyrr%%ar‘lagfe?neﬁt information

indicating entrigs inthg sypper E}l@ﬁg;g{}ynfrgm@ntgegg@,tryaflqwg{olgligﬁa:r_chy, it is necessary to detect
an entry which requires to be processed by

[Patent Document 1} JP-A-2004-227630

iPatent Document 2] JP-A-2004-227633

[Patent Document 3] JP-A-2005-115815

Disclosure of the Invention

As described above, when content files are set to be
managed by the hierarchical structure by existing felders orx
virtual folders, there is a case that a folder concerning to
an upper hierarchy is deleted. Specifically, when taken and
acquired content files are managed by the hierarchical
structure by virtual folders such as an image taking date, or
an image taking place, there is a case that the user deletes
the virtual folder.

In this case, it is necessary to delete a corresponding
entry also on the index file according to the deletion of the
folder. It isalsonecessarytodeleteanentry together, which
is in the lower hierarchy of the entry to bhe deleted, or to
rearrange the entry in the lower hierarchy of the entry to be
deleted to just under an entry in an upper hierarchy of the
entry to be deleted according to the deletion of the folder.

As in the conventional index file, in the case that the



searching all entries and to update management information set in the detected entry. In this case,
when only approximately several hundred_content files are recorded in a recording medium, it is

possible to 8&f6E HeCEsary ERfHesEnd ipdaid Mramsentert ShforAfation stffitientyapithfin actual

use. However, when several thousand content files are recorded in.a recording .medium and
13 de¢1r{% g.m&naﬁer%en\, JONTO Mg uLon.an lcatlg_%. Ei‘) Lles Ll o .
management target by the index filé becomes™ enormous, it becomes difficult fo ignore time required

for Sear@i}:l@%@”%%@%ﬂ%%“”%@ thisicases there is g prablem.thatusey usahility decreases.
When content files to be managed by the index file are a few in number, it becomes difficult to ignore
time requireck: forthe searcheard update«afsstgh eniries, thereforesthere iscaproblessthat user
usability decreases. The increase of time required for processing occurs not only in the case of
deleting thesfoldetag destrilsedabeve Bt also inrthé taseahvariausiy: changg e kierarehical
structure, which deteriorates user usability. Embodiments of the Invention execute processing and the
like relating to2hafi§é of tihigfarchical structure 7 managed by the index file easily and rapidly.

Disclosed hereitirgs aﬁ,@_grogessing apparatus recording._an indetx fille inare ggdjnghrplggiygb which

manages one or more content filds recorded in the rec rja?n}iglrnﬁ%dﬁjn{ which'is

content files are reccorded in a recording medium, it 1is
possible fTo detect necessary entries and update management
information sufficiently rapidly in actual use. However, when
several thousand content files are recorded in a recording
medium  and management target by the 1index file becomes
enormous, 1t becomes difficult to ignore time reguired Iforx
searching and updating entries. In this case, there 1s a
problem that user usabllity decreases,

When content files to be managed by the index file are a
few in number, it becomes difficult to ignore fims reguired
for the search and update of such entries, therefore, there is
a problem that user usabllity decreases.

The increase of time required for processing occurs not
only in the case of deleting the folder as described above but
also in the c¢ase of wvaricusly changing the hierarchical
structure, which deteriorates user usability.

Embodiments of the invention execute processing and the

like relating to change of the hierarchical structure



characterized by including an index file generation unit generating the index file based on attribute

informatign. of é@%cgg}teeﬁgleﬁ?@gqug%@ igglg.ghr&g @ﬁ&%&%cﬁ%ﬁ.} and a recording unit recording

the index file generated in the index file generation unit in the recofding medium, and the content files
and the folders farsradierarahy;structure in whichethe-felslerssaresinan-upper hierasehy: thedndex
generation unit provides the prescribed number of management information areas corresponding to
the content filesdand thelfelders aespectveiyin the didey file seconddndex imforneation indicating
second management_information areas corresponding to the folders or the content files positioned in
a lower HiéraréiyFof thefdfiers fit thel tppet hierafchy incLstForfiat BEfstifanagenient information
areas cogggsﬂgggr&digg_t%gée 11"_§)Ideirgci:r_1L the upper hierarchy, and first index information indicating the
first managemenF infofmation areas at thé Second management information areas. 8 In a first aspect

of the invention, there jsprovided.a file, processing apparatiis recording an index.file in a: yecording
medium, which manages one or more content files recordéd in the recording medium, comprising: an
index filepgeaeration unit-genasating themindexdite based-en attiibute-ontent files and
folders including the content files; and
a recording unit recording the index file generated 1in
the index file generation unit in the recording medium, and
the content files and the folders form a hierarchy
structure in which the fclders are in an upper hiserarchy,
the index generaticon unit provides
the prescribed number of management information areas
corresponding Lo the content files and the folders
respectively in the index file,
second index information indicating second management
information areas corresponding to the folders or the content
files positicned in a lower hierarchy of the fcliders in the
upper hierarchy in a list format at first management
infermation areas corresponding to the folders 1in the upper
hierarchy, and
first index information indicating the first management

information areas at the second management informaticon areas.



information of the content files and folders including the content files; and a recording unit recording

the index file_generatedin the index file generation.unitin the recording :mediuty, and ywherein the

content files and the folders form a hierarchy structure in which'the folders are in an upper hierarchy;
and wherein ¢he ndex-generationswiitprovides thecprescribed amber ek management information
areas corresponding to the content files and the folders respectively in the index file, second index
=informatiencindicating-setond manbgememanfopmationrareas corresponding: tettie fdldéessor the
content files positioned in a lower hierarchy of the folders in the upper hierarchy in a list format at first
managerhBREIATGhation areds EoFesortingts thefolderslR The tPpér Hérarchy Sandfirs€index

information indjc%tjnqathe figgﬁt management inf %rgatigrchgasf%ithe sgscggd g]nanagggrpen{[lgéormation
areas, WHEIETH the dex fite geheratiGi uhit, wheh a prescribed foldef & deléted fromt the hierarchy

structure, ypdates.the index file 50 as 1o, cofresnanpllo the-deleted prescribedfolder  detegis

management information areas in the upper hierarchy and the lower hierarchy based on index
informatien indieatingithe smanagementinfermation area:correspanrding to-the faldekia the 1% upper

hierarchy which is set at the first management information area corresponding to the prescribed
folder, arbthe seeondiindetimformadon fistlin thecopdate of thevindex in the recording
medium, and wherein the content files and the folders form a
hierarchy structure in which the £folders are 1in an upper
hierarchy; and wherein the index generation unit provides the
prescribed number of management information reas
corresponding to the content files and the folders
respectively 1in the index file, second index information
indicating second management information areas corresponding
to the folders or the content files positioned in a lower
hierarchy of the folders in the upper hierarchy in a List
format at first management information areas corresponding to
the folders in the upper hierarchy, and first index
information indicating the first management Information areas
at the second management information areas, wherein the index
file generation unit, when a prescribed folder 1s deleted from
the hierarchy structure, updates the 1index file so as to
correspond Lo the deleted prescribed folder, detects
management information areas 1in the upper hierarchy and the
lower hierarchy based on index information indicating the

management information area corresponding to the folder in the



file, and updates the second index information list set in the management information area in the

upper hierarchy ar}gi@@aﬁ@%(}ndemfgﬂnatw se in the fpanagementinformatipn areasdn the lower
hierarchy so as to correspond to the deletion of the folder. In a second aspect of the invention, there is
providedia file-pracessing methedhiecosdinganvindexfile in-a recording opedidym aich manages one
or more content files recorded in the recording medium, comprising: an index file generation step
generatingithesindex file vaded ohraitribute information ofithe benteptfiles and folders incldding the
content files; and a recording step recording the index file generated in the index file generation step
in the recordfg MBEIUAR SHoE Svhehéin 176 eBAteht et andtheaiderd fotmss hidtarchy stifcture in

which th%f%gersm%rg in an ygggr;h_ieéarch%;agd wheregin the index ggger}aggghstep%prgvidﬁ? the
prescribéd humber of management information areas corresponding to the "content fifes and the

folders respectivelyinthe index.file, secpnddpdex informaion indicafingesecond management

information areas corresponding to the folders or the content files positioned in a lower hierarchy of
the folders-indbhe uppethierarchyein a listfermatat first managersentdnfosnation areas corresponding
to the folders in the upper hierarchy, and first index information indicating the first 9a management
informatior aggasat the seconfaharagement
In a second aspect of the invention, there is provided a
file processing method recording an index file in a recording
medium, which manages one or more content files recorded in
the recording medium, comprising: an index £ile generation
step generating the index file based on attribute information
of the content files and folders including the ccentent fliles;
and a recording step recording the index file generated 1in the
index file generation step in the recording medium, and
wherein the content files and the folders form a hierarchy
structure in which the folders are in an upper hierarchy; and
wherein the index generation step provides the prescribed
number of management information areas corresponding to the
content files and the folders respectively in the index file,
sacond index information indicating second management
information areas corresponding to the folders or the content
files positioned in a lower hierarchy of the folders 1in the
upper hierarchy in & l1ist format at first management
information areas corresponding to the folders in the upper

hisrarchy, and first index information indicating the first

9a



information areas wherein the index file generation step, when a prescribed folder is deleted from the

hieramh%ﬁ;{% Ure. comptiges, the.steps of, ypdaling the index file S%é‘%é%aco”%%%oﬁge fie deleted
ed fo yandt

prescrib er, detecting management information areas in the upper hierarc e lower
hierarchy, hasgd.gn irdexinfermation jadigating:the, managemeny kfermationareagorrespending to
the folder in the upper hierarchy which is set at the first management information area corresponding
to the prescribed fotder; and dhdsecars indedantgimatiomlist nethé updatecdfithesindex tiilecand
updating the second index information list set in the management information area in the upper
hierarchy: &R e Sitst eex MFGHtatich set itFthe mafagément infdfTiation L &redsin the Iovier
hierarchy so as to correspond to the deletion of the folder. In a third asge.ct of thecgnventio,n, there is

provided & pr&GRM for aliGwing AcomPuter 16 exedlits dtfie Protessing bthod $5rfecordifg an
index file,in.a recording medjum,. which manages one PBQ‘O%‘%@”}H%%@&?{W%%th@héecording

medium, comprising: an index file generation step generating'the index file based on attribute
informationef thercontentfiles angddJelgders includingthe Gontent files;and; adeearding;steprecording

the index file generated in the index file generation step in the recording medium, and wherein the
content fitesianetie folderSdorm @lhierarchne structure rowhichothedolders drelidsan uppertderarchy;
and
upper hierarchy which is set at the first management
informaticon area corresponding to the prescribed folder, and
the second index information list in the update of the index
file, and updating the sgsecond 1lndex information 1ist set in
the management information area in the upper hierarchy and the
first index informaticn set 1n the management iInformation
areas in the lower hierarchy so as to correspond to the
deletion of the folder.

In a third aspect of the invention, there is provided =z
program fcor allowing & computer tTo execute a file processing
method for recording an index file 1in a recording medium,
which manages one or more content files recorded in the
recording medium, comprising: an index file generation step
generating the index file based on attribute information of
the content files and folders including the content files; and
a recording step recording the index file generated in the
index f£ile generation step 1in the recording medium, and

wherein the content files and the folders form a hierarchy

structure in which the folders are in an upper hierarchy; and

9b



9b wherein the index generation step provides the prescribed number of management information

areas corfesponding.tg the - gontent fles and.the folders fesnectively Jn the index e, secgnd index

information in icating second management |anormat|on reas correspondlng to the oﬁers or the

content filgsipositioned,in algwer hierarehy. ofthe:foldersdn the upperhigrareny i adist format at first
management information areas corresponding to the folders in the upper hierarchy, and first index

informationandicatingithe firstnthanagerfiehtiatormatiop areas atlthe secamnd mandgemeéent énformation
areas wherein the index file generation step, when a prescribed folder is deleted from. the hierarchy

structureS e6mpfises tHelsteps ofipdatigithe indéx fllecso-dsgitb cofre8pBAd to T deletEd prescribed
folder, detecting management information areas in the upper hierarch%/a and the lower hierarchy based

on index MFSFMAAdN ifdicaling thé thaRagementiffohfafioh ared Correspsriding o the tofder in the
upper higrarchy which is;set at the,first management, information.area, cortesponding 19 tl'é%@rescrit:jed
e secon

folder, and the second index information list in the update of the index file, and updating
index inferppation list setdn -the management infarmationagea inthe upperdierapchy-andnthe: first

index information set in the management information areas in the lower hierarchy so as to correspond

to the deletioneofthedolderreas corresponding to the folders in the upper

hierarchy, and first index 1information indicating the first

management information  areas  at the second management

information areas wherein the index file generation step, when

a prescribed folder is deleted from the hierarchy structure

comprises the steps of, updating the index file so as to

correspond to the deleted ©prescribed folder, detecting

management infeormation areas in the upper hierarchy and the

lower hierarchy based on index infeormaticn indicating the

management information area corresponding to the fclder in the

upper hierarchy which is set at the first management

informaticn area corresponding to the prescribed folder, and

the second index information list in the update of the index

file, and updating the second index information list set in

the management information area in the upper hierarchy and the

first index information set 1in the management Iinformation

areas 1in the lower hierarchy so¢ as to correspond to the
deletion cof the folder.

In a fourth aspect of the invention, there 1s provided a

recording medium which is readable by & computer, which

Sc



In a fourth aspect of the invention, there is provided a recording medium which is readable by a

computer, which 9c records.a program fangligwing a compyter, fo. execyte 3 file, procgssing method for

recording an index file in a recording medium, which manages one or more content files recorded in
the recorgling-medium, said fileprecessingdpethod.conprisingzandindex fila generation atep;
generating the index file based on attribute information of the content files and folders including the
content fites}iand, a recordingrstepgecording the index $ile geneeated inithesindexcfiles geferation step
in the recording medium, and wherein the content files and the folders form_a hierarchy structure in
which thé fslders &ré - Th disper HierathyCand-wherehP HeSiRdeR g&fRération S hrovidés the
prescribed number of management information areas_corresponding to the content files and the
folders réSpediively ir%n %t?ee index Tife, and second in%%%rrl%%rﬁ%ﬁor#qlgre\diégt%negxsegcb%% ng%gr?aeéjement

informatigp areas £opresponding, ta,the;folders or the content.files positioned in,aylovyer: higrarchy of

the folders in the upper hierarchy in a list format at first management information areas corresponding
to the folders insthequppeke hierarehy, and finst index rinformatiendrdicatingghe first swanagement
information areas at the second management information areas wherein the index file generation
step, wherma prestribed foldepisrdstieteddroim thé hickaréhy stricttiraeomprisésthessteps of updating
the the recording medium, and wherein the content files and the
folders form a hierarchy structure in which the folders are in
an upper hierarchy; and wherein the index generation step
provides the prescribed number of management information areas
corresponding To the content files and the folders
respectively in the index file, and second index information
indicating second management information areas corresponding
to the folders or the content files positioned in a lower
hierarchy of the folders in the upper hierarchy in a Iist
format at first management information areas corresponding to
the folders in the upper hierarchy, and first index
information indicating the first management information areas
at the second management information areas wherein the index
file generation step, when a prescribed folder is deleted from
the hierarchy structure comprises the steps of, updating the
index file so as to correspond to the deleted prescribed
folder, detecting management information areas 1n the upper
hierarchy and the lower hierarchy based on index information

indicating the management information area corresponding to
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index file so as to correspond to the deleted prescribed folder, detecting management information

areas in the upper fierarehy.and the Jower hjerarchy based onyjndex information.. indicating the

management information area corresponding to 9d the folder in the upper hierarchy which is set at the
first managementdnformation-areaicorrespandingdo the peeseribed folder,-and the secandindex

information list in the update of the index file, and updating the second index information list set in the
managerfehtimformationtarea frethendpperdsaerarchye andithe first imdexiinforhration $et in the
management information areas in the lower hierarchy so as to correspond to the deletion of the
. s on . i A . : . .4 i E .
folder. Inta fiftH adpect b #ie invedtiomRerd' s providéa aCtie protéssing appartdSplayiigan index
file from gerecgrdin meggjrg, sz%ieca:h%ma!r%1 jes one or. mggeeconjent jilees r_ecoerge inetbgrrggording
medium, co?np‘r%in &n Thdecfiie f)ll‘ayiﬁg unlfnﬁaylnd the index file Trom the recor ing medigm, and
wherein the preseribed number of management information areas gorresponding 1 fhe.centent files
and folders including the content files respectively are provided in the index file, wherein the content
files and the foldersiferm a-hierarchy structuresr whichdhe folderssare insarcuppes hierarehy wherein
second index information indicating second management information areas corresponding to the
folders ok thettentent! filesquositforigtkinfepfovger hierarchy of the folders in the
In a fifth aspect of the invention, there is provided a

file processing apparatus playing an index file from a

recording medium, which manages one or more content files

recorded in the recording medium, comprising: an index file

playing unit plaving the index file from the recording medium,

and wherein the prescribed number of management Iinformation

areas corresponding to the content f£iles and folders including

the content files respectively are provided in the index file,

wherein the content files and the folders form a hierarchy

structure 1in which the folders are in an upper hilerarchy,

wheresin second index information indicaeting seceond management

information areas corresponding to the folders or the content

files positioned in & lower hierarchy of the folders in the

upper hierarchy 1s provided in a list format at first

management information areas corresponding to the folders in

the upper hierarchy, as well as first index information

indicating the first management information areas i1s provided

at the second management information areas, and wherein the

index file plaving unit plays the second management

e



upper hierarchy is provided in a list format at first management information areas corresponding to the

folders in, he upper hierarchy, as.well as firstindex information jindicating the first management

information areas is provided at the second. management information areas, and wherein the index
file playing,unit glays the segaad snanagement 9e-infermation.areas basedon the second:index
information set at the first management information areas and the first management information.
areas based oyctherfirst indehe infeimation setsat the second maragerneat information areds: wherein
the index file generation unit, when a prescribed folder is deleted from the hierarchy structure,
updates tHe fdECHIE S0 8§ fo cdFrespohd RFtHe felefEd predtfibed foldétBetects maitatEement
information areas in tf}g upper hiera£chy and the lower hierarch}\é based on index inforrr%%tg)%n
indicating‘f {h@er%érﬁag%n%?ent izﬁ?ioer}r%atlolnLaereagggrEFé:gp“oln%i]ng 10 "thé folterin the Lffojf)%?ﬁlerarc%y which
is set at thg fifst, managementdnformation.grea epriesponding Lo the-prescribed, folder, ang the

second index information list in the update of the index file, and updates the second index information
list set in thesmanagemenidnformation area indthpedpperiierarehy and thesfirst indexdnfarawation set

in the management information areas in the lower hierarchy so as to correspond to the deletion of the

folder. Infagisthraspett of the invertiopistiens is providecha ion areas in the upper
hierarchy and the lower hierarchy based on index information
indicating the management information area corresponding to
the folder in the upper hierarchy which is set at the first
management information area corresponding to the prescribed
folder, and the second index information list in the update of
the index file, and updates the second index information Llist
set in the management information area in the upper hierarchy
and the first index information set 1n tThe managesment
information areas in the lower hierarchy so as to correspond
to the deletion cof the folder.

In a sixth aspect of the invention, there 1s provided a
file processing method playing an index file from a recording
medium, which manages one or more content files recorded in
the recording medium, comprising: an index file playing step
playving the index file from the recording medium, and wherein
the prescribed number of management information  areas
éorresponding to the content files and felders including the
content files respesctively are provided In the index file,

wherein the content files and the folders form a hilerarchy
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file processing method playing an -index f_le from a recording medium, which manages one or more

content files.reorded in, the, racording mediuy, comprising: an index file playing step, playing the

index file from the recording medium, and wherein the prescribed number of management information
areas cqresponding-tedhe contesntkfiles andalders, ingludingsthengonientdiles respegtivelyare
provided in the index file, wherein the content files and the folders form a hierarchy 9f structure in
which the faldersaéredin anngpper hierarchy o whergintsecond: intlex defosmationtindicating second
management information areas corresponding to the folders or the content files positioned in a lower
hierarchy 6f e folders inthecupider Riersréify is prévided ihva fist forrfat atfirSe Tfanagemefit
information areas corresponding to the folders ind th.e upper h'&erartchy, as WeJc[I as fjtrst index _
informatiBRFiAbicating thé first marageréht iiffermation areas i providsd &t the Secorid-management

informatign areas, And wherginthe ; index file playing stepplays the segond managerpeat information

areas based on the second index information set at the first management information areas and the
first managementjatormation areas ;pased onithe firstindex infermation set atithe.secandon

management information areas wherein the index file generation step, when a prescribed folder is

deleted figm the higrarchizstrdctuse comprsesithet stepSofrgpdating thie fridex filesoas ded

correspond to the
at the second management informaticn areas, and wherein the
index file playving step plays the second management
information aresas based on the second index information set at
the first management information areas and the first
management information areas based on the first index
information set at the second management information areas
wherein the index file generation step, when & prescribed
folder is deleted from the hierarchy structure comprises the
steps of, updating the index file sc¢ as to correspond to the
deleted prescribed folder, detecting management Information
areas in the upper hilerarchy and the lower hieraxchy based on
index information indicating the management information area
corresponding to the folder in the upper hierarchy which is
set at the first management information area corresponding to
the prescribed folder, and the second index informaticn list
in the update of the index file, and updating the second index
information list set in the management information area in the
upper hierarchy and the first index information set in the
management information areas in the lower hierarchy so as to

correspond to the deletion of the folder.
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deleted prescribed folder, detecting management information areas in the upper hierarchy and the

lower hierarchy based an. index.informatien indicating the, managemept infformation-areadeq
corresponding to the folder in the upper hierarchy which is set at the first management information

area coreespondingitorthe preseritied;falderoapd the seeconskiadex infarniation list cindke update of the
index file, and updating the second index information list set in the management information area in
the uppeehietarchicand the first inde@xinforrAationiset tn tHe Managersarftinformatiohcdréds in the
lower hierarchy so as to correspond to the deletion of the folder. 9g In a seventh aspect of the

inventior! théte isTBAIRE aPtegrath folAiding A E6mputer to Bxechife s fifeProceSsing fethod for

playing an index file from a recording medium, which mana one ormor ent fileg recorded
_the rec%%“l%één%&%um%ec%%ﬁl&fsinggoamrP index file pla?/flng sltggéfflaying the ﬁﬁg%;}; file[gfrom thgj recording

medium Hr};cg/wﬁ%re&@leth%@a%%gri@@%uw of management informationareas, ¢oyyespending to the
content files and folders including the content files respectively are provided in the index file, wherein
the contentdiles mndtbe folders formradierarchy stracturesimewhich thefoldess arerin angpper
hierarchy, wherein second index information indicating second management information areas

correspondingctertheddlderstor thiéieortent: files pbiitiohediira I6%er hictarehy of tHe ildersin the
content files respectively are provided in the index file,
wherein the content files and the folders form a hilerarchy
structure in which the folders are in an upper hierarchy,
wherein gecond index information indicating second management
information areas corresponding to the folders or the content
files positioned in a lower hierarchy of the fcolders in the
upper hierarchy 1s provided in a list fermat at first
management information areas corresponding to the folders in
the upper hierarchy, as well as first index information
indicating the first management informaticn areas is provided
at the second management information areas, and whereln the
index file playing step plays the second management
information areas based on the second index information set at

the first management infermation areas and the first

|

managemant informaticn areas Dbased on  the first index

information set at the second management informaticon areas
wherein the index file generation step, when a prescribed
folder is deleted from the hierarchy structure comprises the

steps of, updating the index file so as to correspond to the



upper hierarchy is provided in a list format at first management information areas corresponding to the

folders in; the upper.hierarchy, as well as first index infermafion, ndicating: the first smanagerment
information areas is provided at the second management information areas, and wherein the index
file playiag step playsthe sesond management laformation ateasbasedrenrtheyseconddndex
information set at the first management information areas and the first management information
areas basedon the firsttindedoinforntbtiontset ait the sesdithmanagémentinformblion arcssawherein
the index file generation step, when a prescribed folder is deleted from the hierarchy structure

compris€¥the® SRPID dpdafing fHe i e sdas t0*6orrdEBERd to'thE>8h déletdd ffescribed

ettt R b Bl o ek Mo s i i

on index Information indica e management information area correspondirig to the

upper hieragchy which is, set atthg first mapagementinformatian, aeea correspepding-o ither
prescribed folder, and the second index information list in the update of the index file, and updating

the second index informatiorriistiset itrithe:maragementdnformatiom arezhia the cupper-hierarchy and

the first index information set in the management information areas in the lower hierarchy so as to

correspoht ¢ e déletioh of the folderh Intart et aSpect 'of #HeliMvaATIGHT théresis provided
upper hierarchy and the first index information set in the
management information areas in the lower hierarchy so as to
correspond te the deletion of the folder.

In an eighth aspect of the inventicn, there is provided

a recording medium which is readable by a computer, which
records a program for allewing a computer to execute a file
processing method for playing an index file from a recording
medium, which manages one or more content files recorded in
the recording medium, said file processing method comprising:
an index file plaving step playinh the index file from the
recording medium, and wherein the prescribed number of
management information areas corresponding tce the content
files and folders including the content files respectively are
provided in the index file, wherein the content files and the
folders form a hierarchy structure in which the folders are in
an upper hierarchy, whereiln second index information
indicating second management information areas corresponding
to the folders or the content £files positioned in a lower

hierarchy of the folders in the upper hierarchy is provided in



a recording medium which is readable by a computer, which records a program for allowing a

computef, to exgcute a file-procesging methad for playing andndex file rgm,a recqarding, ragdium,
which manages one or more content files recorded in the recording medium, said file processing

method cerpesingnanrindexfile playingistep playinh the index dile frare the cregording medium, and
wherein the prescribed number of management information areas corresponding to the content files
and folders inéludiny the:cement fifasrraspéctivelyade cprovided intthe index file iehe@iriie.content
files and the folders form a hierarchy structure in which the folders are in an upper hierarchy, wherein

second ikd@éXiTGrmation Ridféiing SEcomf Aahagemeftinforfhatiort 8FEAE CorfespdREMY to the
folders or the content files positioned. in a lower_ hierarchy of the foldets, in the upper hierarchy is
provided”"lﬁlhiesg)llralfn ﬁé?tTSPma?éf first mgﬁggevﬁgé% ?njfgrn?%%%)a Efr%fgxcorfréégongﬁln%y%ntﬁe %?fe%s in the

upper hieragchy, aswel as firshindex.| ion ingicating:the firsk management, information areas is
provided at the second management information areas, and wherein the index file playing step plays
the secord management informatienasedssbasedon the: secornd=indexiinformaticmset-atdhe first
management information areas and the first management information areas based on the first index
informatién et atthecsecend amardgenieht inforiaion aresgeRereinithé e filergeASREIBN

hased on the first index information set at the second
management information areas wherein the index file generation
step, when a prescribed folder 1s deleted from the hierarchy
structure comprises the steps of, updating the index file so
as to correspond to the deleted prescribed folder, detecting
management information areas in the upper hilerarchy and the
lower hierarchy based on index information indicating the
managsment infeormation area corresponding to the folder in the
upper  hierarchy which is set at the first management
informaticn area corresponding To The prescribed ifolder, and
the gecond index information list in the update of the index
file, and updating the second index informaticn list set in
the management information area in the upper hierarchy and the
first index information set 1in the management informaticn
areas in the lower hierarchy so as to correspond to the

deletion of the folder.
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step, when a prescribed folder is deleted from the hierarchy structure comprises the steps of, updating
the index file so_as to correspond to the deleted prescribed folder, detecting management information

areas in the up&é‘r hi%?arcmké?f&lfﬁ%nWefﬁi%ra&ﬁ?%seﬁi&r?ind]e§< inf&rﬁ?aﬁ%%qndftfét@nﬁjﬁe
managerpg%l%qrrrpgatloge%{%rgorr‘gfggnd@grt& Ihe folder.in the upper h@ﬁ%’%?y which.is jle§ at the

first managément "ifformation area corresponding to the prescribed folder, and the second index
informatign Jistin-the update,of thedadex: file, and-Lindating the second: index informationlistset in the
management information area in the upper hierarchy and the first index information set in the
managenmeftinformationodreasrin ¢he 'Lbinves hierarchycsodasto corraésponddo the: detetiomaof the
folder. 9j In an embodiment, the index file is recorded in the recording medium with content files. The
index filefis lgenerated inthe indeetile Yeneralion Uhitbased of b SnférmatiohisTEohtent files
and folders including_the content files. In thi gase, the hiergrchical structure is formed by _content

files and @& didiers inwhiich foifers-afe it fhie” GpPer HierdtERy Thé fndexfie thUS generated is
recorded jn, {he recorging.medium by ihe;(ecoding unit as well as played from the reggrding, medium
by the plaﬁﬁg unit. In the index file generated in the index file' generation unit, the prescribed number
of entries-(managementinfopationn by the recording unit as well as played

from the recording medium by the playing unit.

In the index file generated in the index file generation
unit, the prescribed number of entries (management information
areas) cofresponding to contents files and folders
respectively are provided. In first entries corresponding to
folders in the upper hierarchy, second index information
indicating second entries ccrresponding tc folders or content
files positioned in the lower hierarchy of the folders 1in the
upper hierarchy is provided in a 1ist form. In addition, Ifirst
index information indicating the first entries is provided in
the seccond entries.

According to second index information provided in first
entries and first index information provided 1n second
entries, it 1g possible to follow the hierarchical structure,
namely, from the upper hierarchy to the lower hierarchy or,
inversely, from the lower hierarchy to the upper hierarchy. As
a result, a desired entry can be detected without searching

all entries,

<>
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areas) corresponding to contents files and folders respectively are provided. In first entries

CorreSpQPﬁgpe@yf?&%qﬁ%'}m%ﬁpRﬂ@&%’Qé‘i‘!}}’gS%_‘?@P&lt"ﬂg@( ipformation. -indicating.second entries
corresponding to folders or content files positioned in the lower hierarchy of the folders in the upper
hierarchy isqprovided inea list foem.Jniaddition first dindex information indicating theifisst entties is
provided in the second entries. According to second index information provided in first entries and
first indexdnfotmationcprovided iy sedomel  entriesdt i$possiblentd folow thvehierarahical stedture,
namely, from the upLqur hierarchy to the lower hierarchy or, inversely, from the lower hierarchy to the
upper higfarchl}eAas hesultatdesired eftrycantbe detdétedWithout &édrehing FAIP&ERtTiBsEC thereby
performing pracessing relating to the change and the, like of the hierarchical structure managed by the
index file”&asify and" rébe"fdhg.l‘lg'r%e ééfco%]%\ﬁgaé‘il information is %?ov?c?e‘%t i the First gnt?ﬁnga%%st.
Therefore,; various processing can be simplified by devisal such as the sorting order of the list.
Additionally, in the index file playing unit, second entries are played based on the second index
information set fdadhe: fiest entries and firstrentries are: playeddasecken the firstindex saformation set

in the second entries. As a
entries are played based on the second index information set
in the first entries and first entries are played based on the
first index information sef in +the second entries. As a
result, the processing of playing the index file can be
performed easily and rapidly.

According to  embodiments of  the  invention, index
information indicating entries {(management information areas)
in the lower hierarchy are provided in corresponding entries
in the upper hierarchy in the list format, thereby performing

processing and the like relating to change of the hierarchical

structure managed by the index file easily and rapidly.

Brief Description of the Drawings

Fig. 1 is a block diagram showing a configuration of an
cptical disk apparatus.

Fig. 2 is block diagram showing a conilguration example

of an index file.

Fig. 3 1s a block diagram showing a configuration of



result, the processing of playing the index file can be performed easily and rapidly. According to
embodiments of the invention, index information indicating entries (management information areas) in
the lower hierarchy are provided in corresponding entries in the upper hierarchy in the list format,
thereby performing processing and the like relating to change of the hierarchical structure managed
by the index file easily and rapidly. Brief Description of the Drawings Fig. is a block diagram showing a
configuration of an optical disk apparatus. Fig. 2 is block diagram showing a configuration example of
an index file. Fig. 3 is a block diagram showing a configuration of respective slots of a property file.
Fig. 4 is a blockHi&grdm showing a ednflgurationofa faétmal) data portion of respective slots of the
property file. Fig. 5 is a table showing a configuration of a property data, Fig. 6 is a table showing a

configuration of basic 8ata relating 15 BOBfIErEFHTh A Bidiserdy SH e eyt s téble showing
management infpreation e e, ghjld.enty, Fig. 81a 2 block diaarar showing an example of a
hierarchical structure of folders. Fig. 9 is a block diagram showing an exgmpPe of 4

Fig. 5 is a table showing a configuraticn of a property
data.

Fig. 6 is a table showing a configuration of basic data
relating to a folder entry in the property entry file.

Fig. 7 is a table showing management information of a
child entry.

Fig. 8 is a block diagram showing an example of a
hierarchical structure of folders.

Fig. 9 is a block diagram showing an example of a
hierarchical structure of folders.

Fig. 10 is a flowchart showing processing procedures of
a system control micom relating to deletion of a folder.

Fig. 11 is a flowchart showing processing procedures of
a system control micom relating to deletion of a folder.

Fig. 12 is a flowchart showing processing procedures of
the system control micom when index information indicating the
child entry is not provided in a parent entry.

Fig. 13 is a flowchart showing processing procedures of
the system control micom when content files belonging to the
foider are displayed in a list.

Fig. 14 is a flowchart showing processing procedures of

the system control micom when content files belonging to the
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hierarchical structure of folders. Fig. 10 is a flowchart showing processing procedures of a system
control micom relating to deletion of a folder. Fig. 11 is a flowchart showing processing procedures of
a system control micom relating to deletion of a folder. Fig. 12 is a flowchart showing processing
procedures of the system control micom when index information indicating the child entry is not
provided in a parent entry. Fig. 13 is a flowchart showing processing procedures of the system control
micom when content files belonging to the folder are displayed in a list. Fig. 14 is a flowchart showing
processing procedures of the system control micom when content files belonging to the 12 folder are
displayed in afietdeig. 255s difidAelad (édmpatdtie-example) showing processing procedures of the
system control micom when %ontent files belonging to the folder are dis Iaﬁed in alist. Fig. 16 is a
I

&% e} EhBwing Frocedsing Precddtired or tHeWafen 28Rt ficom when

flowchart (comparative 'éka

content files helgnaing:tothe folday,ate displayed inadist Big A7, 2 bidsdiagram. shawing an
example of a hierarchical structure including folders and files. Fig. 18 is a block diagram showing a
display exampte 0é sconienhfjlesqpecording todhedierarehigakstruciaue im Fig.1 18« .

Fig. 16 is a flowchart (comparative example} showing
processing procedures of the system control micom when content
files belonging to the folder are displayed in a list.

Fig. 17 is a block diagram showing an example of a
hierarchical structure including folders and files.

Fig. 18 is a block diagram showing a display example of
content files according to the hierarchical structure in Fig.
17.

Fig. 19 is a block diagram showing an example of a
hierarchical structure including folders and files.

Fig. 20 is & block diagram showing a display example of
content files according to the hierarchical structure in Fig.
18.

Fig. 21 is a chart showing a configuration of an extension
data unit according to representative time information.

Fig. 22 is a flowchart showing processing procedures of
the system control micom relating to processing of
representative time information when deleting a content file.

¥ig. 23 is a flowchart showing processing procedures of
the system control micom relating to processing of

representative time information when deleting a content file.
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Fig. 19 is a block diagram showing an example of a hierarchical structure including folders and files.
Fig. 20 is a block diagram showing a display example of content files according to the hierarchical
structure in Fig. 19. Fig. 21 is a chart showing a configuration of an extension data unit according to
representative time information. Fig. 22 is a flowchart showing processing procedures of the system
control micom relating to processing of representative time information when deleting a content file.
Fig. 23 is a flowchart showing processing procedures of the system control micom relating to
processing of representative time information when deleting a content file. 13 Fig. 24 is a flowchart
showing processing pféeddred dfatHe Systent Eorudl HilGoRT RElafng 10 Froeessing BT Pdpresentative
time information when deleting a content file., Fég 25 is a flowchart showin% processing %rocedures of

ig.
the system conftdl micom Tolating 15 Proce S B réfresehbtivetfine RiBffiafioR Wheh deleting a
content file. Fig, 2645 & flawehartshowing-proeessing praseduresal, the sysiem,coptrol micom in sort

processing. Fig. 27 is a flowchart showing processing procedures of the system control micom in sort
processing. Fig. 28 is @ijowehad shewingproaessing preceduress of the systam candrel micom in sort

processing.
the system contrcl micom relating to processing of
representative time information when deleting a content file.

Fig. 26 is a flowchart showing processing procedures of
the system control micom in sort processing.

Fig. 27 is a flowchart showing processing procedures of
the system control micom in sort processing.

Fig. 28 1s a flow chart showing processing procedures
of the system control micom in sort processing.

Fig. 22 is a flowchart showing processing procedures of
the system control micom in comparison processing in the sort
processing.

Fig. 30 is a flowchart showing processing procedures of
the system contrel micom in acguiring processing of
representative time information in the sort processing.

Fig. 31 is a flowchart showing processing procedures of
the system control micom which acquires representative time
information when an extension data unit relating to
representative time information is not set.

Fig. 32 is a flowchart showing processing procedures of
the system control micom which acquires representative time

information when an extension data unit relating to
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Fig. 29 is a flowchart showing processing procedures of the system control micom in comparison
processing in the sort processing. Fig. 30 is a flowchart showing processing procedures of the
system control micom in acquiring processing of representative time information in the sort
processing. Fig. 31 is a flowchart showing processing procedures of the system control micom which
acquires representative time information when an extension data unit relating to representative time
information is not set. Fig. 32 is a flowchart showing processing procedures of the system control
micom which acquires representative time information when an extension data unit relating to 14
representativefiAsSaftitibYeis ot s et Nfigr 8314 entable skdwirrgta configuration of standard
management informatian. Fi% 34 is a table showing a configuration of individual management

information. Fig. 35 is & Block diagrant for expiaming & fxt ikt 19 trhbRRi e fikahth a property

file forming anniggg;éemgnlgigrrgpo%pgooqg(‘diagram showing an example of correspondence between
the property file and, virtual folders and content files. Description of the Reference Numerals and

Signs Fig. 34 is a table showing a configuration of individual
management information.
Fig. 35 is a block diagram for explaining a text file,
a thumbnail image file and a property file forming an index
file.
Fig. 3¢ is a block diagram showing an example of
correspondence between the property file and, virtual folderxrs

and content files.

Description of the Reference Numerals and Signs

1: optical disk apparatus, 2: optical disk, 11: video
encoder, 12: audio encoder, 13: wvideo decocder, 14: audio
decoder, 15: file generator, 16: file decoder, 17, 20: memory,
18: memory controller, 19: system control micem, 21: error
coxréction encoder/decoder, 22: drive control micom, 23: data

modulator/demodulator, 24: magnetic modulation driver, 26:

operation unit

Best Mode for Carrying the Invention
(1) Optical disk apparatus
Fig. 1 shows a configuration of an optical disk apparatus

1 according to an embodiment.
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1: optical disk apparatus, 2: optical disk, 11: video encoder, 12: audio encoder, 13: video decoder, 14:
audio decoder, 15: file generator, 16: file decoder, 17, 20: memory, 18: memory controller, 19:
system control micom, 21: error correction encoder/decoder, 22: drive control micom, 23: data
modulator/demodulator, 24: magnetic modulation driver, 26: operation unit Best Mode for Carrying the
Invention (1) Optical disk apparatus Fig. 1 shows a configuration of an optical disk apparatus 1
according to an embodiment. 15 The optical disk apparatus 1 acquires a video signal and an audio
signal of a subject by an imaging means and an audio acquisition means which are not shown, and
records the imaging re8EIOE tHeWidea Sigma st s dio afghbl 1§ arf opticap didle@asanéontent file.

The optical disgna%%%rfltug ;EL %Igf %@ys th?7 con;cer}?)t file recorded in the optical disk 2 to be outputted
using a display méans By a fiGdid &ytafdidpry panel Aand™ a8 AHiB GtRput Atb&ls BYH-Speaker, or to

be outputted tq, &xtetmal quiRmENt Ancfiher, the opligal disk apparals Leneqdes fhe video

signal and the audio signal by a format of MEPG (Moving Picture Experts Group), thén, records in the
optical disk 2 inssdesighateddileifosmats The opticakdisk appasatis 1ringludes ap-0pticaldisk 2, a
video encoder 11, an audio encoder 12, a video decoder
2 as a content file. The optical disk apparatus 1 alsc plays
the content file recorded in the optical disk 2 to be outputted
using a display means by a liquid crystal display panel and
an audio output means by a speaker, or to be outputted to
external equipment. And further, the optical disk apparatus
1 encodes the video signal and the audio signal by a format
of MEPG (Moving Picture Experts Group), then, records in the
optical disk 2 in a designated file format.
The optical disk apparatus 1 includes an optical disk
2, a video encoder 11, an audio encoder 12, a video decoder
13, an audio decoder 14, a file generator 15, a file deccder
16, a memory 17, a memory controller 18, a system control
microcomputer {hereinafter, referred to as a “system control
micom”) 19, a memory 20, an error correction encoder/decoder
- 21, a drive control microcomputer {(hereinafter, referred to
as a “drive control micom”) 22, a data modulator/demodulator
23, a magnetic modulation driver 24, an operation unit 26, a
servo circuit 30, a spindle motor 31, a magnetic-field head
32, an optical pickup 33. The optical disk 2 forms a recording

medium,.

The video encoder 11 generates video data by performing
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13, an audio decoder 14, a file generator 15, a file decoder 16, a memory 17, a memory controller 18,
a system control microcomputer (hereinafter, referred to as a "system control micom") 19, a memory
20, an error correction encoder/decoder 21, a drive control microcomputer (hereinafter, referred to as
a "drive control micom") 22, a data modulator/demodulator 23, a magnetic modulation driver 24, an
operation unit 26, a servo circuit 30, a spindle motor 31, a magnetic-field head 32, an optical pickup
33. The optical disk 2 forms a recording medium. The video encoder 11 generates video data by
performing 16 analog/digital conversion on the video signal as the imaging result and encodes the
video data accefdihgIGHHELVEE Gofaymat iterowtput bf sledrntangsréansby vidéodatadThe audio
encoder 12 generates audio data b rforming apalog/digital conversion on the audio signal as the
imaging result léen?juéntcgéllegs ?ﬁéx%%%/ogggté’ %%:corﬁ[:%%atoa%%eolﬁ% forni&td 6 atp AR fementary
stream by audig dafa, Jhg filegenerator, 15 mulliplexes e slementary, steams Quipiied from the

video encoder 11 and the audio encoder 12 at the time of recording and generates a content file in a

designated fileifpriaatdas eentel of shessysign eentselicpah 4.8, J/ae memoryLantialles 18 switches
operation at the time of recording and playing by the control of the system control
on the audio signal as the imaging result and encodes the audio

data according to the MPEG format to output an elementary stream
by audio data.

The file generator 15multiplexes the elementary streams
outputted from the video encoder 11 and the audioc encoder 12
at the time of recording and generates a content file in a
designated file format by control of the system control micom
19.

The memory controller 18 switches operation at the time
of recording and playing by the control of the system control
micom 18. The memory controller 18, at the time of recording,
sequentially records data strings of the content file outputted
from the file generator 15 and varicus data outputted from the
system control micom 19 in the memory 17 and stores them
temporarily, then, outputs the stored data according to
sequential processing of the error correctiocon encoder/decoder
21. The memocry controller 18, at the time of playing,
sequentially records output data of the error correction
encoder/decoder 21 in the memory 17 and stores it temporarily,
outputs data strings of content file to the file decoder 16

and outputs varjous data toc the system control micom 19.
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micom 19. The memory controller 18, at the time of recording, sequentially records data strings of the
content file outputted from the file generator 15 and various data outputted from the system control
micom 19 in the memory 17 and stores them temporarily, then, outputs the stored data according to
sequential processing of the error correction encoder/decoder 21. The memory controller 18, at the
time of playing, sequentially records output data of the error correction encoder/decoder 21 in the
memory 17 and stores it temporarily, outputs data strings of content file to the file decoder 16 and
outputs various data to the system control micom 19. 17 The error correction encoder/decoder 21
switches operation atthe tinge vf recordirg ahd playing byccorttebokithe sydtensedhtrokmicom 109.
The error correction encoder/decoder 21, at the time of recording, records output data of the memory

controller 18 SRR Th e TMEMoR 2@ arks 988 5% 78 cBrrBEiaT cdleS The &rrof Eorrection
encoder/decodgy 21, af {he time.gf recording, regds oyt the dafa stored i the. memeoy. 20 as the

above in a prescribed order and outputs the interleaved data to the data modulator/demodulator 23.
The error corregfianiengadergdesosier 21, atile time of splaying, secrrds.data.ouipytied from data

modulator/demodulator 23 temporarily in the memory 20 to perform interleave processing as well as
to perform errgtata of the memory controller 18 temporarily in the memory 20
and adds an error correction code. The error correction
encoder/decoder 21, at the time of recording, reads out the
data stored in the memory 20 as the above in a prescribed order
and outputs the interleaved data to the data
medulator/demodulator 23.

The error correction encoder/decoder 21, at the time of
playing, records data outputted from data
modulator/demodulator 23 temporarily in the memory 20 to
perform interleave processing as well as to perform error
cerrection processing by the error correction coded added at
the time of recording. The error correction encoder/decoder
21, at the time of playing, alsc outputs the data stored in
the memory 20 as the above in the same order as recorded and
output it to the memory controller 18.

The data modulator/demodulator 23 switches operation at
the time of recording and playing by control of the system
control micom 19. The data modulator/demodulator 23, at the
time of recording, converts output data of the error correction
encoder/decoder 21 into serial data strings, then, modulates

them to be outputted te the magnetic modulation driver 24 or
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correction processing by the error correction coded added at the time of recording. The error
correction encoder/decoder 21, at the time of playing, also outputs the data stored in the memory 20
as the above in the same order as recorded and output it to the memory controller 18. The data
modulator/demodulator 23 switches operation at the time of recording and playing by control of the
system control micom 19. The data modulator/demodulator 23, at the time of recording, converts
output data of the error correction encoder/decoder 21 into serial data strings, then, modulates them
to be outputted to the magnetic modulation driver 24 or 18 the optical pickup 33. The data
modulator/dentddulpériza lap v titnd df plahingladbtaimsiplagbacktatacdiokrdsporidingatd the serial

data strings getq‘Lerate.d at thfe tirlne of recorging‘by playing a clock from a playback ,s{ir%nal outputted
from the optical picktip 33 anB 'derhBdulating thEpRYBEER Signaf tiging” bivak BeAfificdtion, taking the

clock as a refetggog. aad, outpus he plawback dta 1g te efr cayection, encederfdegader 21

When the optical disk 2 is an optical magneto-optical disk, the magnetic modulation drivéer 24 drives
the magnetic-fieldyhead 32 acserding éa an qutpytsignakafdhe 1dataupadutadorfdemodylator 23 by

control of the system control micom 19 at the time of recording. The magnetic-field head 32 is held so
as to face the optiéalggickiup 88, sahdwidhilsgrodulating the playback signal using
binary identification, taking the clock as a reference, and
outputs the playback data to the error correction
encoder/decoder 21.

When the optical disk 2 is an optical magneto-cptical
disk, the magnetic modulation driver 24 drives the
magnetic-field head 32 according to an cutput signal of the
data modulator/demodulator 23 by control of the system control
micom 1% at the time of reccrding. The magnetic-field head
32 is held so as to face the optical pickup 33, sandwiching
the optical disk 2 in between, applying mecdulated magnetic
field according to the output data of the data
modulator/demodulator 23 at a position of a laser beam
irradiation by the optical pickup 33. Therefore, when the
optical disk 2 is the magneto-optical disk, the optical disk
apparatus 1 records a content file and the like by a magneto
thermal recording method.

The optical disk 2 is an optical disk which is rewritable
such as a magneto-optical disk {MO: Magneto Optical disk) and
a phase~change disk. The spindle motor 31 rotationally drives

the optical disk 2 by control of the servo circuit 30 in a
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the optical disk 2 in between, applying modulated magnetic field according to the output data of the
data modulator/demodulator 23 at a position of a laser beam irradiation by the optical pickup 33.
Therefore, when the optical disk 2 is the magneto-optical disk, the optical disk apparatus 1 records a
content file and the like by a magneto thermal recording method. The optical disk 2 is an optical disk
which is rewritable such as a magneto-optical disk (MO: Magneto Optical disk) and a phase-change
disk. The spindle motor 31 rotationally drives the optical disk 2 by control of the servo circuit 30 in a
19 condition such as a CLV (Constant linear Velocity), a CAV (Constant Angle Velocity) or a zone
CLV (Zone CoFRE&HtIH&ar SVEBcity), eferding Trstetypé Bt offfdal Hisk 2 The SBKvo circuit 30

controls operatign of the spindl otor 31 based on various _signals outputted from the optical pickup
33. The servo i?r%ﬂﬁ glgénﬁefﬁor(r}rﬁé?%cw g%]6na{rglmé%dcf%\(]:u§zé’onn“:irgl%o ha Spttedl Pidkup 33,

performs seek, copirol gf the,apiical pickup, 33,and the magnefpsoplical head, 82, and further,

executes processing such as a focus search based on various signals outputted from the optical
pickup 33. The drive crndraldricon: 22.c0n11rals these opesatipas of isaeking and the lilka in the servo
circuit 30 according to instructions from the system control micom 19. The optical pickup 33 irradiates
a laser beam 8gtothe31 based on various signals outputted from the optical

-pickup 33. The servocircuit 30 also performs tracking controel

and focus control of the optical pickup 33, performs seek

control of the optical pickup 33 and the magneto-optical head

32, and further, executes processing such as a focus search

based on various signals outputted from the optical pickup 33.

The drive control micom 22 controls these operations of
seeking and the like in the servo circuit 30 accoerding to
instructions from the system control micom 19.

The optical pickup 33 irradiates a laser beam onto the
optical disk 2 and receives the returning light by a light
receiving element, and generates and outputs various signals
for contrel by calculating the result of receiving light by
the light receiving element, then, outputs a playback signal
whose signal level varies according to pit strings and mark
strings formed on the optical disk 2.

The optical pickup 33 switches operation by control of
the system control micom 19, and when the optical disk 2 is
a magneto-optical disk, alliows the amount of light of the laser

beam irradiated on the optical disk 2 to rise intermittently

at the time of recording. In this case, the optical disk
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optical disk 2 and receives the returning light by a light receiving element, and generates and outputs
various signals for control by calculating the result of receiving light by the light receiving element,
then, outputs a playback signal whose signal level varies according to pit strings and mark strings
formed on the optical disk 2. The optical pickup 33 switches operation by control of the system control
micom 19, and when the optical disk 2 is a magneto-optical disk, allows the amount of light of the
laser beam irradiated on the optical disk 2 to rise intermittently at the time of recording. In this case,
the optical disk 20 apparatus 1 records a content file and the like in the optical disk 2 by a so-called
pulse train mefitE WhEA the BpREals disk isehphisbechangeidisk iihe dptichkpickuip=33 also allows
the amount of(I:{ h&(li)f%the laser beam irradiated on the optical disk 2 to rise from the amount of light at
ac

the time of playBack 1o the®aRBuRFof fightAt A& tinié Bt i dcco g td BEtAR T d5tlof the data
modulator/demgdylatar 23. gatgig_%saen Qedgg ica,cllgésléa(p arﬁtus %krec dqs content file and the like
I R £QFhep|e deco e?%

. . 7 L Qa OW,
in the optical disk 2 by applying a thermal recording metho B Inputs {ata of the
content file outputtedsfiem Hre memerycentollgsd8 9@@@%@@%&1@@%%%%?@9@1}% streams

of video data and audio data to be outputted. The video decoder 13 extends the elementary stream
of video data clitpbtted fromsheffilerdétademb6rand Outpytst at the time of playback

to the amount of light at the time of writing according to output

data of the data modulator/demodulator 23. In this case, the

optical disk apparatus 1 records a content file and the like

in the optical disk 2 by applying a thermal recording method.

The file decoder 16 inputs data of the content file
outputted from the memory controller 18 and separates the data
into elementary streams of video data and audio data to be
ocutputted. The video decoder 13 extends the elementary stream
of video data outputted from the file decoder 16 and outputs
it fo a not-shown display means or external equipment. The
audioc decoder 14 extends the elementary stream of audio data
outputted from the file decoder 16 and outputs it to a not~shown
audio outpu‘{: means or external equipment.

The operation unit 26 includes various operation
elements, a touch panel disposed at the ligquid crystal display
panel and the like of the optical disk apparatus 1, and which
notify various operations by the user to the system control
micom 19.

The system control micom 19 is a microcomputer

controlling the whole operation of the optical disk apparatus
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it to a not-shown display means or external equipment. The audio decoder 14 extends the elementary
stream of audio data outputted from the file decoder 16 and outputs it to a not-shown audio output
means or external equipment. The operation unit 26 includes various operation elements, a touch
panel disposed at the liquid crystal display panel and the like of the optical disk apparatus 1, and
which notify various operations by the user to the system control micom 19. The system control
micom 19 is a microcomputer controlling the whole operation of the optical disk apparatus 21 1,
which controls the whole operation by execution of a designated processing program recorded in a
not-shown merhory*Nihihe @PRbEdikfent the phodessivresragian chrcernfrethecsystdm acontrol
micom 19 is prgviétled gyégrevious%installed in the optical disk apparatus 1. However, it is also

preferable that“fhe- Brocessing Programm fs P89, SRSRAAS te Pravivus MEsRsnh /by being
downloaded thrQugh NeworKS.s4Gh %%é'ﬁ%@@ésg&R&C?%ié‘gJS&OJQSQéQﬁ’iaﬂié"é%e§9%§% media such

as the optical disk, the magnetic disk or a‘ memory card. According to the exécution of the processing

program, the sysitemoonirelomicom 19 allews e oplicakrickup S58,10; seek 19 dhe mostianer
circumference of the optical disk 2 and plays management information of a file management system
relating to the epticaladisitiz whenor bxample, theemeunting is alsc preferable that

the processing program is provided, instead of the previous
installation, by being downloaded through networks such as
Internet, or by being recorded in various recording media such
as the optical disk, the magnetic disk or a memory card.

According to the execution of the processing program,
the system control micom 19 allows the optical pickup 33 to
seek to the most inner circumference of the optical disk 2 and
plays management information of a file management system
relating to the optical disk 2 when, for example, the mounting
of the optical disk 2 is detected. The system control micom
19 acquires the played management information from the memory
controllier 18 and stores it in an internal memory.

The system control micom 19 detects addresses of
respective files recorded in the optical disk 2 and available
space by storing management information in the internal memory
as described above. The system control micom 19 also plays
the index file recorded in the optical disk 2 according to the
search result of the management information, providing various
content files recorded in the optical disk 2 to the user to

receive operations by the user. The index file played from
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of the optical disk 2 is detected. The system control micom 19 acquires the played management
information from the memory controller 18 and stores it in an internal memory. The system control
micom 19 detects addresses of respective files recorded in the optical disk 2 and available space by
storing management information in the internal memory as described above. The system control
micom 19 also plays the index file recorded in the optical disk 2 according to the search result of the
management information, providing various content files recorded in the optical disk 2 to the user to
receive operations by the user. The index file played from 22 the optical disk 2 is stored in the internal
memory of the 'SyRERT }GHdt Aficoms156CFRIMentd§ 17t privelansbedimeRtt e diigéeile is stored

in the internal memary, When recording of an imaging result is instructed by the user, the system
qogrding of an magin

control micom i@ngeﬁé%tlsn the avaitable SpacaCAdcdiding 1 MEhSJEREHEfitbrmdtion Bibiéd in the

internal memogyy; allowing the_eptical pickup, 33 Rggeﬁgg&%qvailable space and records a content
file as the imaging result in the optical disk 2. The system control micom 19 also updates

management informatinnrstosed iri ihey interaal RAMDRY S0=a%: 16: cosrespand,de dheygcard of the
content file, and for example, at the time of ejecting the optical disk 2, the management information

recorded in thé'Bptical8isleZ 3¢ eipdated setordingitoltheletects the available space

according to management information stored in the internal
memory, allowing the optical pickup 33 to seek to the available
space and records a content file as the imaging result in the
optical disk 2.

The system control micom 19 also updates management
information stored in the internal memory so as to correspond
to the record of the content file, and for example, at the time
of ejecting the optical disk 2, the management information
recorded in the optical disk 2 is updated according to the
updated management information. In the update of the
management information, the system control micom 19 executes
the update by outputting the updated management information
stored in the internal memory to the error correction
encoder/decoder 21 through the memory controller 18.

Furthermore, when an edit of the content file is
instructed by the user operation and recording of another
content file as the edited result is instructed, the system
control micom 19 records another content file in the optical
disk 2.

The system control micom 19, when recording the content
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updated management information. In the update of the management information, the system control
micom 19 executes the update by outputting the updated management information stored in the
internal memory to the error correction encoder/decoder 21 through the memory controller 18.
Furthermore, when an edit of the content file is instructed by the user operation and recording of
another content file as the edited result is instructed, the system control micom 19 records another
content file in the optical disk 2. The system control micom 19, when recording the content 23 file in
the optical disk 2 as described above, outputs various information necessary for generating the
content file to thel filé yereratprt 16aThéi system=cortsalmisamddalsp acquites indarteation

necessary for generating the index file through the video encoder 11, the audio encoder 12 and the
file generator 18I PRBATHHIS)SERT BB Of AicBRt 89 iptites Hte SrriERTile Sidred M tHesinternal
memory So as %gfgrreeslpondtéo tlfg req%g of the conten;tfile in the optical disk 2 accarding to the

acquired information and the information outpltted to” tHe fife JBhePatarLs, ‘4 ipHatéS the index file
recorded in  the,optical disk-2 by tbedipdated index, file.data, In this Gase, the sysiam sqpjrol micom 19

updates the index file so as to correspond to thé record of the content file stored in the internal
memory by additienaliyiregisiedndger 11, the audio encoder 12 and the file

generator 15. Then, the system control micom 19 updates the
index file stored in the internal memory so as to correspond
to the record of the content file in the optical disk 2 according
to the acquired information and the information outputted to
the file generator 15, and updates the index file recorded in
the optical disk 2 by the updated index file data.

In this case, the system control micom 19 updates the
index file so as to correspond to the record of the content
file stored in the internal memory by additionally registering
an entry in the index file, which corresponds to the content
file recorded in the optical disk 2.

Operation of the optical disk apparatus 1 shown in Fig.
1 will be briefly explained.

When the optical disk 2 is mounted after the main unit
of equipment is turned on, or when the power is turned on in
a state that the optical disk 2 is mounted, the optical pickup
33 is controlled so as to seek to the most inner circumference
of the optical disk 2, and management informatiocn of the file
management system is played from the optical disk 2. The

management information is stored in the internal memory in the
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an entry in the index file, which corresponds to the content file recorded in the optical disk 2.
Operation of the optical disk apparatus 1 shown in Fig. 1 will be briefly explained. When the optical
disk 2 is mounted after the main unit of equipment is turned on, or when the power is turned on in a
state that the optical disk 2 is mounted, the optical pickup 33 is controlled so as to seek to the most
inner circumference of the optical disk 2, and management information of the file management
system is played from the optical disk 2. The management information is stored in the internal
memory in the 24 system control micom 19 through the memory controller 18. In the system control
micom 19, addsessesrof respectiveifies récordssligithehepticaldigkband @avadables space and the like
are detected according to the management information stored in the internal memory. After the
management iffoPmaYidhY theR tdctfuifsts te thtlexdie ¢ prERdTforiaRBTptitardisk 2 based on the

search result of é%%g’ erilg ement (i‘_)nfgg..mgtlio(g;g.i 'g(hg ind$x ﬁl%\j/:il st%[red in the internal memory of the
system control micom 10. Operation when & dontertHieds Which haGes §ra18kER® bl &% imaging

means is recorged i dbe apsial k.2 il e, cxplained ideo,ata A audio datg.yhigh have been

acquired by the imaging means and the audio acquisition means are encode
in the internal memory. After the management information is

- thus acquired, the index file is played from the optical disk
2 based on the search result of the management information.
The index file is stored in the internal memory of the system
control micom 19,

Operation when a content file in which images are taken
by an imaging means is recorded in the optical disk 2 will be
explained.

Video data gnd audio data which have been acquired by
the imaging means and the audio acquisition means are encoded
at the video encoder 11 and the audio encoder 12 respectively,
then, supplied to the file generator 15. In the file generator
15, elementary streams of videc and audio obtained at the video
encoder 11 and the audio encoder 12 are multiplexed and a
content file of a designated file format is generated.

The content file is recorded in designated available
space of the optical disk 2 through a recording system including
the memory controller 18, the error correction encoder/decoder
21, data modulator/demodulator 23, a magneticmodulation driver
24, and the optical pick up 33.

In parallel to the recording processing of the content
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at the video encoder 11 and the audio encoder 12 respectively, then, supplied to the file generator 15.
In the file generator 15, elementary streams of video and audio obtained at the video encoder 11 and
the audio encoder 12 are multiplexed and a content file of a designated file format is generated. The
content file is recorded in designated available space of the optical disk 2 through a recording system
including the memory controller 18, the error correction encoder/decoder 21, data
modulator/demodulator 23, a magnetic modulation driver 24, and the optical pick up 33. In parallel to
the recording processing of the content 25 file, thumbnail image data is generated from video data.
According to tHe titmbBraiitkiege datas acfilelatimeiof thie roonentild aou the dike witidteare attribute
information of the content file to be recorded, data of the index file stored in the internal memory is

updated by thé'SySERTESntrS Miiednt NS ddscritiratiie? aftdr e Gomahefirefs Fétorded 'in the
optical disk 2, the index file recorded in the Qgti&ak&sgg?{s g@%ﬂ ?ﬁ?ésfﬁf%%aa 3 of the index file
9, whic

held in the internal memory of the system control micom as beén up atéd so as to

correspond to the:recerekofithe centent.file: Aftardbe managesmephinformagion storedin the internal
memory of the system control micom 19 is updated and the index file is updated so as to correspond

to the record of théleententernal memory is updated by the system control micom
19.

As described above, after the content file is recorded
in the optical disk 2, the index file recorded in the optical
disk 2 is updated based on data of the index file held in the
internal memory of the system control micom 19, which has been
updated so as to correspond to the record of the content file.

After the management information stored in the internal
memory of the system control micom 19 is updated and the index
file is updated so as to correspond to the record of the content
file, or for example, when the optical disk 2 is ejected, the
management information recorded in the optical disk 2 is
updated based on the updated management information.

Next, operation at the time of playback, in which a
designated content file is played with reference to the list
display of content files recorded in the optical disk 2 will
be explained.

When the list display of content files is instructed by
the user, thumbnail image data corresponding to respective
content files are sequentially acquired from data of the index

file stored in the internal memory of the system control micomn
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file, or for example, when the optical disk 2 is ejected, the management information recorded in the
optical disk 2 is updated based on the updated management information. Next, operation at the time
of playback, in which a designated content file is played with reference to the list display of content
files recorded in the optical disk 2 will be explained. When the list display of content files is instructed
by the user, thumbnail image data corresponding to respective content files are sequentially acquired
from data of the index file stored in the internal memory of the system control micom 26 19, and
thumbnail image data relating to the list display is supplied to a not-shown display means from the
system control LAicemdl 9 tlwoughitheifilecdecder 16 andithe Videaldechder 18, sas ayresult, thumbnail
images relating to respective content files recorded in the optical disk 2 are displayed in a list on the

display means SBBEGrtfitgiy° if LefateIRANHISIMmBRAY ifRYRSs drEcnishiayRdineaizpBh1Ae display
means, a desi r}natgrgl1 rrlgillli ei B le teeéi d playback thereaf js instructed by user
pobec tq;#“gg %m%(%ﬁg?'ﬁto t%g I%%c%erd % 7 8§ thtATs §ffﬁﬁgﬁ§ i5Hlayed from

operation, the content file correspon e Se e§‘igna1ie n

the optical disk.2 Ry.control Of thesystern confrl micom 19, hased oo data,of the index file and

management information of the management system stored in the internal memory. In this case, the
contentfile  files recorded in the optical disk 2 are displayed in a list

on the display means.

Accordingly, in a state that thumbnail images are
displayed in a list on the display means, a designated thumbnail
image is selected and playback thereof is instructed by user
operation, the content file corresponding to the selected
designated thumbnail image is played from the optical disk 2
by control of the system control micom 19 based on data of the
index file and management information of the management system
stored in the internal memory. In this case, the content file
played from the optical disk 2 is obtained through the optical
pickup 33, the data modulator/demodulator 23, the error
correction encoder/decoder 21, an the memory controller 18.
Then, after the played content file is separated into
elementary streams of video data and audio data at the file
decoder 16, the respective elementary streams are decoded by
the video decoder 13 and the audio decoder 14 to be outputted.

Next, operation at the time of editing will be explained,
in which delete, movement and £Lhe like of the designated content
file, or setting, movement, delete and the like of a folder

are performed.
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played from the optical disk 2 is obtained through the optical pickup 33, the data
modulator/demodulator 23, the error correction encoder/decoder 21, an the memory controller 18.
Then, after the played content file is separated into elementary streams of video data and audio data
at the file decoder 16, the respective elementary streams are decoded by the video decoder 13 and
the audio decoder 14 to be outputted. Next, operation at the time of editing will be explained, in which
delete, movement and the like of the designated content file, or setting, movement, delete and the like
of a folder are performed. 27 As described above, for example, when setting, movement, delete and
the like of the file or thefslaéFisiinstdted chyfthe esempperatitrs in sestaie thantsmbnail images
(content files,(\l({iarilé@cl files gre displaéged in_the hierarchical structure) are displayed in a list on the

display means” processg of Kettind Smdtehtént” dbfet@anththelikk srintid ot e fdtder is
performed by gonirpl.af the sysiem,conirel, micom 19 based,on data.qf the index file and management

information of the management system stored in the internal memory. Inmﬁgr%ﬁe 0 the processing of
setting, moventenk sgelefe ang-the likg ethe file oritbgfaldes data of the index fileistered in the

internal memory is updated by the system control micom 19. Then, after the processing of the above
structure) are displayed in a list on the display means,
processing ofsetting, movement, delete and the 1ike of the file
or the folder is performed by control of the system control
micom 19 based on data of the index file and management
information of the management system stored in the internal
memory.

In parallel to the processing of setting, movement,
delete and the like of the file or the folder, data of the index
file stored in the internal memory is updated by the system
control micom 19. Then, after the processing of the above
setting, movement, delete and the like of the folider is finished
by control of the system control micom 19, the index file
recorded in the optical disk 2 is updated based on data of the
updated index file in the internal memory. In addition, update
of management information recorded in the optical disk 2 is
performed by control of the system control micom 19.

(2) Index file

The details of the index file will be explained. The
index file includes a text file FTX, a thumbnail image file
FTH, and a property file FP in the same way as described above

with reference to Fig. 35. In the embodiment, the index file

28



setting, movement, delete and the like of the folder is finished by control of the system control micom
19, the index file recorded in the optical disk 2 is updated based on data of the updated index file in
the internal memory. In addition, update of management information recorded in the optical disk 2 is
performed by control of the system control micom 19. (2) Index file The details of the index file will be
explained. The index file includes a text file FTX, a thumbnail image file FTH, and a property file FP in
the same way as described above with reference to Fig. 35. In the embodiment, the index file 28
including the property file FP, the thumbnail image file FTH and the text file (or metadata file) FTX is
especially calléd:casiAisinddefiter #tribtive frifoentdtiort bé cohtenib filesland{oleefs irelating to the
content files are disposed separately in the text file FTX, the thumbnail image file FTH, and the

property file FRPES fife RasT sfubfieTRtRARFRehtried) adddrdiity caraiBityintedaaton of content

files or folders are,seque tially. rranged, respectively. Each entry is formed by connecting one or
. s, AV-Index file. . . .
plural fixed-length slots. Each entry’has a management information area, respectively. The content

files and the folders form.a higraechicakstmgiure:n which, fhe.flders are indhg uppeghigrarchy. In
each entry (parity entry) of the property file FP,

relating to the content files are disposed separately in the
text file FTX, the thumbnail image file FTH, and the property
file FP. Each file has a structure in which entries according
to attribute information of content files or folders are
sequentially arranged, respectively. Each entry is formed by
connecting one or plural fixed-length slots. Each entry has
a management information area, respectively. The content
files and the folders form a hierarchical structure in which
the folders are in the upper hierarchy.

In each entry (parity entry) of the property file FP,
data indicating a disk title, attributes of a content file and
a folder is allocated. In each entry of the property file FP,
management information which specifies corresponding entries
in the text file FTX and the thumbnail image file FTH is set.
In the entry of the property file FP which includes plural slots,
management information specifying a next slot of the slot is
set in each slot. Also in each entry of the property file FP,
information which specifies a corresponding content file or
a folder is set. Further, in each entry of the property file
FP, information which defines a hierarchical structure of

content files, existing folders and virtual folders is set.
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data indicating a disk title, attributes of a content file and a folder is allocated. In each entry of the
property file FP, management information which specifies corresponding entries in the text file FTX
and the thumbnail image file FTH is set. In the entry of the property file FP which includes plural slots,
management information specifying a next slot of the slot is set in each slot. Also in each entry of the
property file FP, information which specifies a corresponding content file or a folder is set. Further, in
each entry of the property file FP, information which defines a hierarchical structure of content files,
existing folders and virtual folders is set. 29 The respective files have a structure in which fixed-lengt
slots which are managéttby zesipeatmter ihtleingtieenumbes of siots from &fileigachare =
connected. Th]_gslo number forms index information indicating the order of arrangement of the

fixed-length SISt RETUEREThthe 8" In HBYAGexFIE, aBrResfed Humber Df ehtritdhedhagement
information areas) iilggsgliﬁg QRe I plural f!g(gd-i% th §:I011ﬂs are connect d are resgecttiv y provided.
fsheg% o% the fix (%[—J‘[:engtefwag‘l9 Te conne

Each entry is identified by the slot number o e ot” fn fiie connécted one or
plural fixed-lengif satst In eashentarinsthe.Reaperty a5 R the nHmber of slots, which are allocated

to corresponding entries of other files is provided at the minimum. For example, when an entry
including two sidts: concarmieg toadné tenténtfilelisprotidedts included in the file.

In the index file, a prescribed number of entries {(management
information areas) in which one or plural fixed-length slots
are connected are respectively provided. Each entry is
identified by the slot number of head of the fixed-length slot
in the connected one or plural fixed-length slots.

Ineachentry in the property file FP, the number of slots
which are allocated to corresponding entries of other files
is provided at the minimum. For example, when an entry
including two slots concerning to one content file is provided
in the thumbnail image file FTH and the text file FTX, at least
two slots are allocated in the corresponding entry in the
property file FP.

Fig. 2 shows a configuration example of the index file.
The index file includes a text file FTX, a thumbnail image file
FTH and a property file FP. The files FTX, FTH and FP in Fig,
2 are examples in which each entry includes four fixed-length
slots respectively.

A header of the thumbnail image file FTH is omitted, which
is formed by fixed-length slots #1, #2, #3, ... connected from

the file head. A header of the text file FTX is also omitted
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in the thumbnail image file FTH and the text file FTX, at least two slots are allocated in the
corresponding entry in the property file FP. Fig. 2 shows a configuration example of the index file.

The index file includes a text file FTX, a thumbnail image file FTH and a property file FP. The files
FTX, FTH and FP in Fig. 2 are examples in which each entry includes four fixed-length slots
respectively. A header of the thumbnail image file FTH is omitted, which is formed by fixed-length
slots #1, #2, #3, ... connected from the file head. A header of the text file FTX is also omitted 30 in the
same way, which is formed by fixed-length slots #1, #2, #3, ... connected from the file head. On the
other hand, a Headiée isgrevided attthefile heboofth e prapenty filseRBrwhith tis forméd by
fixed-length slots #1, #2, #3, ...connected from the header. In the header of the property file FP,
information oftie thurRBRET iRdderfie BRE Fidmiation-of (e toet fild eFd a8 rechrdsiE With

information of the ng(gpir%gle J hC %trlfrit%e Lne\évgich thc%thumbnail 'ma(_}e Iile E;J)'H aHd We text file
el inh “the BropersHie Fb s alsofprefc

FTX have headers respectively in the same way as the prop%?t P is"ao préferanTe. In that

case, informatian of thmbaailimage file.is arranged.aythe heades of the thumbnal image file FTH,
and information of the text file is arranged at the header of the text file FTX. In the text file FTX, the
thumbnail imadgééiledEldand In the header of the property file FP, information

of the thumbnail image file and information of the text file

are also recorded with information of the property file.

The structure in which the thumbnail image file FTH and
the text file FTX have headers respectively in the same way
as the preperty file FP is also preferable. In that case,
information of thumbnail image file is arranged at the header
of the thumbnail image file FTH, and information of the text
file is arranged at the header of the text file FTX.

In the text file FTX, the thumbnail image file FTH and
the property file FP, entries are sequentially set respectively
such as slots #1, #2, #3, ...from the file head. As described
above, each entry in the text file FTX, the thumbnail image
file FTH and the property file FP is identified by the slot
number of the slot which is the head of slots included in the
entry. In order to associate an entry in the property file
FP with entries in the thumbnail image file FTH and the text
file FTX (as shown by arrows in Fig. 2), a slot number for
identifying a corresponding entry in the thumbnail image file
FTH and the text file FTX is registered in each entry in the

property file FP. For example, in the example of Fig. 2, in
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the property file FP, entries are sequentially set respectively such as slots #1, #2, #3, ...from the file
head. As described above, each entry in the text file FTX, the thumbnail image file FTH and the
property file FP is identified by the slot number of the slot which is the head of slots included in the
entry. In order to associate an entry in the property file FP with entries in the thumbnail image file FTH
and the text file FTX (as shown by arrows in Fig. 2), a slot number for identifying a corresponding
entry in the thumbnail image file FTH and the text file FTX is registered in each entry in the property
file FP. For example, in the example of Fig. 2, in 31 an entry #5 of the property file FP, a slot number
indicating the ehtes#3 otHel thnbmedneege fleleTRPand théasxn i &7 X isiretfstenad. Fig. 3
shows a configuration of each slot of the property file FP. In each slot of the property filetFP, a header

(property slot heXHeH] s provided Ht thd heEd THRRS I tHE hebtks, &R ind@d the tex

(thumbnail_piciure, slefyindex) ipdicating a corresponding slot in the thumbnail image file, an index
(Meta-data-slot-index) indicating a corresponding slot in the text file are provided as management

information indicatingsiets 8f:0tbes flessoncgniing the same eantent: file. Whepplyral:sjots are
allocated to one content file, an index indicating a next slot (Next-extends-slot-index) is
file FP. In each slot of the property file FP, a header
{property slot header) is provided at the head thereof. In
the header, an index (thumbrail picture_slot index)
indicating a corresponding slot in the thumbnail image file,
an index (Meta_data_slot_index) indicating a corresponding
slot in the text file are provided as management information
indicating slots of other files concerning the same content
file.

When plural slots are allocated to one content file, an
index indicating a next slot (Next extends slot index) is
provided at a next header (Valid Property Slot Header) in the
plural slots other than a tail slot. The index forms management
information which defines the relation to other slots in the
property file concerning the same content file.

For example, when attribute information concerning one
content file is allocated to three slots in the thumbnail image
file, indexes (thumbnail_picture_slot_index) indicating
respective corresponding slots in the thumbnail image file are
provided in three slots provided in the property file. 1In the

three slots in the property file, indexes

(Next_extends_slot_index) indicating a next slot are set at
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provided at a next header (Valid Property Slot Header) in the plural slots other than a tail slot. The
index forms management information which defines the relation to other slots in the property file
concerning the same content file. For example, when attribute information concerning one content file
is allocated to three slots in the thumbnail image file, indexes (thumbnail_picture_slot_index)
indicating respective corresponding slots in the thumbnail image file are provided in three slots
provided in the property file. In the three slots in the property file, indexes (Next_extends_slot_index)
indicating a next slot are set at 32 two slots of the header side, which show the relation of these three
slots. Fig. 4 shbi §drfiqlirativn BraAackisls datk bertish oppidierty balta Payisatl of @ach slot in
the property fil%hlrne eea%&lot, space following the above two headers is allocated as the (actual) data
ay

portion (Property Data géd) of the property entry, and when one content file is allocated to plural

slots, property data (Praperty Rata)sincluding, attribute, infosmation copgesningthe.contegt file is

sequentially allocated in the actual data portions of plural slots. In the property data (Property Data),
the whole size ((RropertyyDasa AreaySize} ofdbe(actual) slatarporions (Preperty:Data Payload) in

plural slots, the size of property data (Property Data Size) allocated to the actual data portion
each slot, space following the above two headers is allocated
as the (actual) data portion (Property Data Payload) of the
property entry, and when one content file is allocated to plural
slots, property data (Property Data) including attribute
information concerning the content file is sequentially
allocated in the actual data portions of plural slots.

In the property data (Property Data), the whole size
(Property Data Area Size) of the {actual) data portions
(Property Data Payload) in plural slots, the size of property
data (Property Data Size) allocated to the actual data portion
(Property Data Payload) in plural slots, and basic data (Basic
Property Data) relating to the property entry formed by the
plural slots are provided, and further, a extension data unit
{(Property Extension Data Unit) is sequentially added according
to extension of the function of the property entry.

The whole size (Property Data Area Size) and the size
of property data (Property Data Size) are recorded in the
(actual) data portion of the head slot in the property entry.
The system control micom 19 is capable of specifying available
space of the property entry based on the size. That is to say,

the size forms information which can specify available space
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(Property Data Payload) in plural slots, and basic data (Basic Property Data) relating to the property
entry formed by the plural slots are provided, and further, a extension data unit (Property Extension
Data Unit) is sequentially added according to extension of the function of the property entry. The
whole size (Property Data Area Size) and the size of property data (Property Data Size) are recorded
in the (actual) data portion of the head slot in the property entry. The system control micom 19 is
capable of specifying available space of the property entry based on the size. That is to say, the size
forms information \évhich can specify available space 33 in the property entry. Fig. 5 shows a chart in
which the propetty ' d5aFAEGT A BT 4Ys altered. The extension data unit (Property Extension Data
nit) includes, for example. 2 inglion.whieh,defines fefesence relation ieween filgs and the like on
the index file. In the extension data unit (Property Extension Dat ntf, extension ‘data is provided at
each function. izorexample; when-aregcontent file is referred by another content file and is registered
in a certain favorite folder at the same time, two extension data, that is, extension data corresponding
to the reference by arfbthesfoleles b extension date ingdieating the dfavarite folder ara provided in the
extension data unit (Property Extension Data Unit).

includes, for example, a function which defines reference

relation between files and the like on the index file. In the

extension data unit (Property Extension Data Unit), extension

data is provided at each function. For example, when one

content file is referred by another content file and is

registered in a certain favorite folder at the same time, two

extension data, that is, extension data corresponding to the

reference by another folder and extension data indicating the

favorite folder are provided in the extension data unit

(Property Extension Data Unit).

Each entry on the index file is managed by the siot number

from the file head. Hereinafter, to make understanding easier,

index information (slot index) which specifies each entry by

the slot number is appropriately written as an “entry index”,

and referred to as the entry number.

Fig. 6 shows a configuration of basic data (Basic

property Data} relating to a folder entry in the property entry

file. In the basic data (Basic Property Data), after the size

is alliocated at the head, a flag {entry status _flags) which

specifies a target of the entry is provided. According to

setting of the flag (entry_status_flags), it is clearly
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Each entry on the index file is managed by the slot number from the file head. Hereinafter, to make
understanding easier, index information (slot index) which specifies each entry by the slot number is
appropriately written as an "entry index", and referred to as the entry number. Fig. 6 shows a
configuration of basic data (Basic property Data) relating to a folder entry in the property entry file. In
the basic data (Basic Property Data), after the size is allocated at the head, a flag (entry_status_flags)
which specifies a target of the entry is provided. According to setting of the flag (entry status flags) , it
is clearly 34 specified that a registration target of the entry is a folder. In the basic data (Basic
Property Data)>Beffag (fsldeh aénfry- 2gatist g sy irdicatiiy ety pecatthe icidert 518188 provided,
following the flag whjch specifies the above entry target, According to the flag (folder

entry_status_f a%s), {I:t(i}g spegﬁﬁég tha%ﬁg folo@rarsejrzﬁing?féo %ré:ﬁ't%y igaégc?liél or %irtugﬁﬁﬁ the basic

data (Basic Property Data).ode. Ifaumation pargnl €niry,nds) Wylicalipa,an eplry of.an upper

hierarchy of the hierarchical sfructure is allocated, following the above tlag indicating t 8 type of the

folder. Hereinafteslam entoycaresponding:ie:an-upper hieraichy whieb: isineatest to-adelder or a
content file which corresponds to one entry is referred to as a parent entry, and an entry
entry target. According to the flag {folder_
entry_status_flags), it is specified that the folder relating
to the entry is actual or virtual.

In the basic data (Basic Property Data), index
information (parent_entry_index) indicating an entry of an
upper hierarchy of the hierarchical structure is allocated,
following the above flag indicating the type of the folder.
Hereinafter, an entry corresponding to an upper hierarchy which
is nearest to a folder or a content file which corresponds to
one entry is referred to as a parent entry, and an entry
corresponding to a lower hierarchy which is inverse relation
is referred to as a child entry. The parent entry forms a first
management information area and the child entry forms a second
management information area. In the index information
{(parent_entry_index), index information (entry index} of the
parent entry is allocated.

In the basic data (Basic Property Data), follewing the
above index information (parent_entry index), index
information (previous_entry index) which specifies an entry

of the previous direction in a line of search order, and index

information (next_entry_index) which specifies an entry of the
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corresponding to a lower hierarchy which is inverse relation is referred to as a child entry. The parent
entry forms a first management information area and the child entry forms a second management
information area. In the index information (parent_entry index), index information (entry index) of the
parent entry is allocated. In the basic data (Basic Property Data), following the above index
information (parent_entry_index), index information (previous_entry_index) which specifies an entry
of the previous direction in a line of search order, and index information (next_entry_index) which
specifies an entry of the 35 later direction in a line of search order is allocated. Furthermore, in the
basic data (Bas#t-ProsEre Dat&) félfowingithe afovesintieR infoRmation (Aékeeritse index), the order
of recording (recordingqor er) is allocated, and further, the number

a

(property_extension_data LRIt Sauit) bF thé SeXtditionaid Ui roperRe ExteidibA) Data. Unit) is

allocated. Alsodp,the hasic (?]ata Basic.Property Data),, generation date and.time of the, entry
gyl i aRc;Rroperty Pata),. 9 inges)
(entry_generatlon_t(?me?‘gan eu;:‘?l gteedé{}e and' :ém?a%? the entr n%&nﬁf%ﬁ%ﬁéﬁ%%ﬁrﬁee are

allocated, folloysing therabove mumber of the extensiondata; ynit. 1n the hasig fata,(Basic Property
Data) , following the update date and time of the above entry a flag (original_folder_status_flags)
indicating the tyijpe ofthewber (property_extension_data unit_count) of the
extension data wunits (Property Extension Data Unit) is
allocated. Also in the basic data (Basic Property Data),
generation date and time of the entry (entry generation_ time)
and update date and time of the entry {(entry modification time)
are allocated, following the above number of the extension data
unit.

In the basic data (Basic Property Data), following the
update date and time of the above entry a flag
(original_folder_status_flags) indicating the type of the
existing folder is allocated, then, generation time
(directory_generation_time) and update date and time
(directory modification_time) relating to a directory are
allocated, and further, an identifier of the directory
{(Directory_Identifier) is provided.

Fig. 7 shows management information of child entry.
Hereinafter, the management information of the child entry is
referred to as a child entry list. The child entry list is
registered in the entry by a data block of the extension data
unit (Property Extension Data Unit). The example shown in Fig.

7 indicates the entry of the folder.
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existing folder is allocated, then, generation time (directory_generation_time) and update date and
time (directory_modification_time) relating to a directory are allocated, and further, an identifier of the
directory (Directory_ldentifier) is provided. Fig. 7 shows management information of child entry.
Hereinafter, the management information of the child entry is referred to as a child entry list. The child
entry list is registered in the entry by a data block of the extension data unit (Property Extension Data
Unit) . The example shown in Fig. 7 indicates the entry of the folder. 36 In the child entry list, the size
is allocated at the head, next, a type of the data block (data_type) is allocated. In the example of Fig.

7, the type (data_type) Thdi@eSthaf ifR hE chititenth st fildEndty 178t HRdhatcHilPentry list, a

type of the entry. é{'([jype c;g‘ enter 5 aI(I)ofc%ttgd gollogl/v'&gig| C%\% Stbove tytpe ogthe di\ a blocle< C5(.1ata_type),

and the type indicates that Index” Information of the hi A7 H2serBEd ihtHa dSE5eK relates to a
yp

file, relates to a foldex walates tomeither of them t:fb@e(iag% fle b child entry listjs formed
according to each type of the child entry relating to the folder orthe content file. In the child entry list,
a later-describéd type ofesertingdtypet 0f dort)tis @hetcated:iotlowing she above type
In the child entry 1list, a type of the entry
(type_of_entry) is allocated following the above type of the

data block (data_type), and the type indicates that index

information of the child entry described in the data block
relates to a file, relates to a folder or relates to neither
of them. In the index file, the child entry list is formed
according to each type of the child entry relating to the folder
or the content file.

In the child entry 1list, a later-described type of
sorting (type_of_sort) is allocated following the above type
of the entry (type_of entry), next, index information
{(entry_index) of the number of the child entries relating to
the entry is allocated.

As described above, index information (entry_ index)
indicating the child entry is provided in a list format at the
entry (parent entry) in the upper hierarchy indicated by the
index information (parent_entry index). Therefore, the
system control micom 19 is capable of easily detect a relating
entry in the lower hierarchy based on the index informatiocn

(entry_index} when, for example, deleting the entry relating

to the folder in the upper hierarchy.
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of the entry (type_of_entry), next, index information (entry_index) of the number of the child entries
relating to the entry is allocated. As described above, index information (entry_index) indicating the
child entry is provided in a list format at the entry (parent entry) in the upper hierarchy indicated by the
index information (parent_entry_index). Therefore, the system control micom 19 is capable of easily
detect a relating entry in the lower hierarchy based on the index information (entry_index) when, for
example, deleting the entry relating to the folder in the upper hierarchy. 37 For example, when display
switching to the side of lower hierarchy or the side of the upper hierarchy is instructed by the user
under a state in which CohtertfrCrecdiad dihs® e sididgahediuimcbytResindecfiid anedisplayed in
the hierarchic%l.strucl;%e and the like, the ?ysfm control micom 19 detects entries corresponding to

the display switehing “according 16 indey informistish Rt thi barédtantry arida et Trifieehild entry set
in the entries which ate displayed, and ;gwitches display 10, the sideof lower hierarchy, or the side of

the upper hierarchy based on the detected result. The system control micom 19 also updates the
index file so asrteckespong teedealetionof tbadoldernand e likea Here; fepexamgle; a higrarchical

structure shown in Fig. 8 is considered. Specifically, in the hierarchical structure,

hierarchical structure and the like, the system control micom
19 detects entries corresponding to the display switching
according to index information of the parent entry and a list
of the child entry set in the entries which are displayed, and
switches display to the side of lower hierarchy or the side
of the upper hierarchy based on the detected result. The system
control micom 19 also updates the index file so as to respond
to deletion of the folder and the like.

Here,forexample,a}ﬁerarchicalstructureshowninFig.
8 is considered. Specifically, inthe hierarchical structure,
when a folder #2 exists in a lower hierarchy of a folder #1,
and further, folders #3 to #5 exist in a lower hierarchy of
the folder #2, in the index file, index information
(entry_ index) which specifies an entry of the folder #2 in the
lower hierarchy is allocated at an entry relating to the folder
#1 which is the top hierarchy in the child entry list (Child
Entry List). In addition, index information
(parent_entry_index) for indicating the entry relating to the
folder #1 in the upper hierarchy is set at the entry of the
folder #2 in the lower hierarchy.

Additionally, in the hierarchy structure, index
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when a folder #2 exists in a lower hierarchy of a folder #1, and further, folders #3 to #5 exist in a lower
hierarchy of the folder #2, in the index file, index information (entry_index) which specifies an entry of
the folder #2 in the lower hierarchy is allocated at an entry relating to the folder #1 which is the top
hierarchy in the child entry list (Child Entry List). In addition, index information (parent_entry_index)
for indicating the entry relating to the folder #1 in the upper hierarchy is set at the entry of the folder
#2 in the lower hierarchy. Additionally, in the hierarchy structure, index 38 information (entry_index)
respectively indicating entries of the folders #3 to #5 in the lower hierarchy is allocated at the entry of
the folder #2 by e child Ertry ist: andi imdex) infermation eareritméntrytinggxrindicafingfthe entry
relating to the folder #2 in the upper hierarchy is respectively set at the folders #3 to #5 in the lower
hierarchy. In tHe fief&rthfcat driciGré Shdvntiierid o8 ofor héeanpre vkién e ey T8lating to the

folder #2 is deleted the | file in respgnse to the deletion of the folder #2, entries in the upper
& e%% '}d%e efoﬂ%grp%a ﬁ tge c%. ti({elrﬁglé% i?lf’osrﬁ‘lat%lﬁi index

hierarchy and the lower Hierarc y can speci &d accor |Jr“1g 0

(parent_entry_indexn(eniph, indgx) sef atdhe eptyyglating tg thefolder #2, aga rengE,r%series of
processing relating to deletion in the system control micom 19 can be simplified.

relating to the folder #2 in the upper hierarchy is respectively

set at the folders #3 to #5 in the lower hierarchy.

In the hierarchical structure shown in Fig. 8, for
example, when the entry relating to the folder #2 is deleted
on the index file in response to the deletion of the folder
#2, entries in the upper hierarchy and the lower hierarchy can
be specified according to index irnformation
{parent_entry_index}, (entry_index) set at the entry relating
to the folder #2, as a result, a series of processing relating
to deletion in the system control micom 19 can be simplified.

Fig. 9 shows a hierarchical structure which has been
changed by the deletion of the folder #2. In this case, the
system control micom 19 deletes the entry of the folder #2 by
setting the flag set at a slot in which the entry of the folder
#2 is registered to be invalid. The system control micom 19
also wupdates the index information (parent entry index)
relating to the entries of the folders #3 to #5 which has
indicated the entry of the folder #2 so as to indicate the entry
#1 which is the upper hierarchy of the folder #2, and further
updates the index information (entry index) relating to the

entry of the folder #1 which has indicated the entry of the
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Fig. 9 shows a hierarchical structure which has been changed by the deletion of the folder #2. In this
case, the system control micom 19 deletes the entry of the folder #2 by setting the flag set at a slot in
which the entry of the folder #2 is registered to be invalid. The system control micom 19 also updates
the index information (parent_entry_index) relating to the entries of the folders #3 to #5 which has
indicated the entry of the folder #2 so as to indicate the entry #1 which is the upper hierarchy of the
folder #2, and further updates the index information (entry_index) relating to the entry of the folder #1
which has indicated the entry of the 39 folder #2 so as to indicate entries of the folders #3 to #5 to
execute a serid®éfiprodtssiny eslating 1o dhe detetion:; itis alsd: preferailddhatths syste#s control
micom 19 performs processing of deletinrg the entry of the lower hierarchy with the entry to be

deleted, insteatofthe BrocebsTig bf PeAraRyMGEha i iny R hEiBfer hidRf cA§ b thelentry to be

deleted to just under the epfry.in.the upper. higrarchy of the entry to be deleted. Flowcharts in Fig. 10
and Fig. 11 show processing alprgcf%.g'iiures By the s%/s)téegr)n%c%%trsoif %{ﬁ:l%%nrr? iglcc%on‘i!cer?ﬁﬁl%nﬂ?ieg deletion of

the folder. Thegystermeonisebmicom:ly updaigsiadirggtorysiruciyre ,of the aptical gigk 2 based on
the instruction to delete a folder by the user and deletes the folder instructed by the user on
hierarchy with the entry to be deleted, instead of the
processing of rearranging the entry in the lower hierarchy of
the entry to be deleted to just under the entry in the upper
hierarchy of the entry to be deleted.

Flowcharts in Fig. 10 and Fig. 11 show processing
procedures by the system control micom 19 concerning the
deletion of the folder.

The systemcontrol micom 19 updates a directory structure
of the optical disk 2 based on the instruction to delete a folder
py the user and deletes the folder instructed by the user on
the file management system of the recording medium 2. When
a folder is deleted on the file management system, or when
deletion of a virtual folder is instructed by the user, the
system control micom 19 proceeds from step SP1 to step SP2.
In the step SP2, the system control micom 19 sets an entry number
{index information) which specifies an entry of the folder to
be deleted as a target.

In the next step SP3, the system control micom 19 loads
a record of the target entry from the index file and acguires
index information (parent_entry index) of a parent entry

recorded in the entry. In the next step SP4, the system control
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the file management system of the recording medium 2. When a folder is deleted on the file
management system, or when deletion of a virtual folder is instructed by the user, the system control
micom 19 proceeds from step SP1 to step SP2. In the step SP2, the system control micom 19 sets an
entry number (index information) which specifies an entry of the folder to be deleted as a target. In
the next step SP3, the system control micom 19 loads a record of the target entry from the index file
and acquires index information (parent_entry_index) of a parent entry recorded in the entry. In the
next step SP4, the system control 40 micom 19 acquires a data block formed by a corresponding
extension datatifieTProperyf Exteitsiort DAt &Ink) - 76/ the rrsdrdif the entsesbtredbider to be
deleted. In the next step SPg the system control micom 19 detects a list in which the entry type

(type_of_entry} i5setas the foider trom crildEsithy 1146 ARk dkBAS B data urkit rbpérty
Extension Datg Linit) angsdetgcts, mpe o index; infoppaion dentry index) of the child entry from

the list of the folder. In the next step SP6, the system control micom 19 performs initialization by

setting a value of a vatiable: &i'iexa e Sb'5 which spsrespansisttedhe detacted aumbers After that,
in step SP7, the system control micom 19 judges whether the value of the variable "i" is equal to or
less than the number: in which the entry type {type_ocf entry) is set as the

folder from child entry lists by the extension data unit
{Property Extension Data Unit} and detects the number of index

information (entry_index) of the child entry from the list of

the folder.

In the next step SP6, the systemcontrol micom 19 performs
initialization by setting a value of a variable “i” to a value
1", which corresponds to the detected number. After that,
in step SP7, the system control micom 19 judges whether the
vaiue of the variable “i” is equal to or less than the number
of index information (entry_index) or not. When it is judged
that the value of the variable “i” is equal to or less than
the number of index information (entry index), the system
control micom 19 proceeds from step SP7 te step SP8. 1In step
SP8, the system control micom 19 acquires index information
{entry_index) of the order specified by the variable “i” from
the index information (entry_index) of the child entry recorded
in the extension data unit (Property Extension Data Unit). 1In
the next step SPY9, the system control micom 19 acquires
information of the child entry which is specified by the index

information (entry index) acquired in the step S$SP8.
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of index information (entry_index) or not. When it is judged that the value of the variable "i" is equal to
or less than the number of index information (entry_index) , the system control micom 19 proceeds
from step SP7 to step SP8. In step SP8, the system control micom 19 acquires index information
(entry_index) of the order specified by the variable "i" from the index information (entry_index) of the
child entry recorded in the extension data unit (Property Extension Data Unit). In the next step SP9,
the system control micom 19 acquires information of the child entry which is specified by the index
information (entry_index) acquired in the step SP8. 41 In the next step SP10, the system control
micom 19 updates théindlex frfaihtition $Patent entry singex)wfithe barermreAtywith $s recorded in

the acquired child entry to the index information (parent_entry_index) detected in the step SP3. Then,
the system corit?l #iiE6Hh 1B5AERMNERAR 1 FERRLRIMGT oyt Bdatle L hare AeREsta- 8P 11, then,

returns to step, SPZ, The system,control micom 19 repeats the. processing, procedures, of steps
SP7-SP8-SP9‘-JSPIO-SlP11-SP7 %r reépeg%jvee iridex |£r)1 grrﬁét%ndr(eenz%?yi n&egx)q%ﬁhé%%ﬁé entries

relating to thefalderfggistereddn the list.and sequentialyndates ipdexjinfounationps
(parent_entry_index) of the parent entry registered at the child entries of the entry to be deleted
concerning thefeatry oftthesfodden: control micom 19 increments the variable “i”

by a value “1” in the next step S$P11, then, returns to step

SP7.

The system control micom 19 repeats the processing
procedures of steps SP7-SPB8-SP9-3P10~3P11~SP7 for respective
index information (entry_index) of the child entries relating
to the folder registered in the list, and seguentially updates
index information (parent_entry index) of the parent entry
registered at the child entries of the entry to be deleted
concerning the entry of the folder.

When all updates of child entries are completed, the
variable ™“i” becomes larger +than the number of index
information {entry_index) in step SP7, therefore, the system
control micom 19 proceeds from step SP7 to step SP13 (Fig. 11).

According to the above processing of respective steps,
with respect to respective child folders positioned in the
lower hierarchy of the folder as a deletion target, the system
control micom 19 updates the record of the corresponding
entries so that the parent folder positioned in the upper
hierarchy of the child folders is rearranged from the folder

to be deleted to the folder positioned in the upper hierarchy
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When all updates of child entries are completed, the variable "i" becomes larger than the number of
index information (entry_index) in step SP7, therefore, the system control micom 19 proceeds from
step SP7 to step SP13 (Fig. 11) . According to the above processing of respective steps, with respect
to respective child folders positioned in the lower hierarchy of the folder as a deletion target, the
system control micom 19 updates the record of the corresponding entries so that the parent folder
positioned in the upper hierarchy of the child folders is rearranged from the folder to be deleted to the
folder positioned in the upper hierarchy 42 of the folder to be deleted. In step SP13, the system
control micom@D gétecte &fetw &lidten dehiet fise type of the entry (type_of entry) is set as the file
and detects the number of index information (entry-index) of the child entries from the list of the file. In
the next step SP14, the'sy5fem tontrol hicory 18 Be3PhE ithizafor by &dtfiRg S 63/ of a
variable "i" to a yaluge "1", which corresponds ta the detected number. After that, in the step SP15, the
system contro?rr%égrﬁ 19 j%&ggl v%hgth%%ﬁe?/%lgeﬁ %f?ﬁg vari %i[é) "ii“?s'% eaﬁglrt%sorl Fésssetﬁan the
number of index inferenationa(eatsy index) deateatad imsteRe SP43 of Agk Wherr i isi4dged that the

value of the variable "i" is equal to or less than the number of index information (entry_index), the
system control{micom Igea¢eedsifromesiepd entries from the list of the file.
In the next step S5SPl4, the system control micom 19
performs initialization by setting a value of a variable “i”
toavalue™1”, which corresponds to the detected number. After
that, in the step SP15, the system control micom 19 judges
whether the value of the variable “i1” is egual to or less than
the number of index information (entry_index) detected in step
SP13 or not., When it is judged that the value of the variable
“i” is equal to or less than the number of index information
(entry_index}, the system control micom 19 proceeds from step
S8F 15 to step S5P16.

In the step SP16, the system control micom 19 acquires
index information {entry_index) of the order which is specified
by the variable “i” from index information (entry index) of
child entries recorded in the extension data unit (Property
Extension Data Unit). In step SP1l7, the system control micom
19 acquirés information of the child entry specified by the
index information (entry index) acquired in the step SPlé.

In the next step SP18, the systemcontrcl micom 19 updates
index information (parent_entry_index} of the parent entry

recorded in the acquired child entry to the index information
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SP 15 to step SP16. In the step SP16, the system control micom 19 acquires index information
(entry_index) of the order which is specified by the variable "i" from index information (entry_index) of
child entries recorded in the extension data unit (Property Extension Data Unit) . In step SP17, the
system control micom 19 acquires information of the child entry specified by the index information
(entry_index) acquired in the step SP16. In the next step SP18, the system control micom 19 updates
index information (parent_entry_index) of the parent entry recorded in the acquired child entry to the
index information 43 (parent_entry_index) detected in step SP3. Then, the system control micom 19
increments the' Pari&ple 9" by a Ve " fitetfexisteptSP195%hd réhrhs t6ktep B15eThe system
control micom 1o£3n§:elpoelatsiprglgﬁe§ in N rocrgéju es tf steps SPkZ)Lf-SElﬁ-%Pl?-SP}S-SRéQ-SPlS for
each index information {?an(fry_in ex) of the child en ?iesarlélh?lngeto the foid&r FgglgFere in the list, and

sequentially updates. index infeunation (argat ,eniny. index) ofthg parent entry registered at the child
entries of the entry to be deleted concerning the entry of the content file. When all updates of child
entries are completedrihke \ariabie"i" becemes lasgerdhan thhe nuspkeroef ingex datormagion
(entry_index) in step SP15, and the system control micom 19 proceeds from step SP15 to step SP20.
procedures of steps SP15-SP16-SP17-SP18-SP19-SP15 for each
index information (entry_index) of the child entries relating
to the folder registered in the list, and sequentially updates
index information (parent_entry_index) of the parent entry
registered at the child entries of the entry to be deleted
concerning the entry of the content file.

When all updates of child entries are completed, the
variable “i” becomes larger than the number of index
information (entry index) in step SP15, and the system control
micom 19 proceeds from step SP15S to step SP20.

According to the above processing of respective steps,
with respect to respective child files positioned in the lower
hierarchy of the folder as adeletion target, the system control
micom 18 updates the record of the corresponding entry so that
the parent folder positioned in the upper hierarchy of the child
folders is rearranged from the folder to be deleted to the
folder positioned in the upper hierarchy of the folder to be
deleted.

In step 8520, the system control micom 19 acgquires

information of the entry set as the target in step SP2, and

in the next step 521, setting of slots relating to the entry
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According to the above processing of respective steps, with respect to respective child files positioned
in the lower hierarchy of the folder as a deletion target, the system control micom 19 updates the
record of the corresponding entry so that the parent folder positioned in the upper hierarchy of the
child folders is rearranged from the folder to be deleted to the folder positioned in the upper hierarchy
of the folder to be deleted. In step S20, the system control micom 19 acquires information of the entry
set as the target in step SP2, and in the next step S21, setting of slots relating to the entry 44 set as
the target to be invalid. After that, the system control micom 19 proceeds to step SP22 and returns to
a first processifgt proddfure reisé Systemieoiftcldnicdrh torupeate stihdesvintermation t@@htry _index)
indicating the %r_{t{r:iggl 'm?th% Iowe{rjhierarcthg with éeﬁd to the parent entry at the same time as the
above processing relafing o fhe ehild Enfrd. Th e BIABSHIMERT, 58 Adschibed D658 Shtix
information indicatipg.child entries is provided in the parent entry, further, the index information is
provided in the list format, thereby simplifying processing relating to update and deletion. 127 As
described above, flowrharts\oftig. $0aebfignldom 19 updates index information

(entry_index} indicating the entries in the lower hierarchy
with respect to the parent entry at the same time as the above
processing relating to the child entry.

In the embodiment, as described above, index information
indicating child entries is provided in the parent entry,
further, the index information is provided in the list format,
thereby simplifying processing relating to update and
deleticn.

127

As described above, flowcharts of Fig. 10 and Fig. 11
show processing procedures of the system control micom 19 when
index information indicating child entries is provided at the
parent entry.

A flowchart of Fig. 12 shows processing procedures of
the system control micom 19 when index information indicating
child entries is not provided at the parent entry. The
flowchart of Fig. 12 is shown as a comparison example with
respect to the above flowcharts of Fig. 10 and Fig. 11.

When a folder is deleted on the file management systen,
or when deletion of a virtual folder is instructed by the user,

the system control micom 19 proceeds from step SP31 to step
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show processing procedures of the system control micom 19 when index information indicating child
entries is provided at the parent entry. A flowchart of Fig. 12 shows processing procedures of the
system control micom 19 when index information indicating child entries is not provided at the parent
entry. The flowchart of Fig. 12 is shown as a comparison example with respect to the above
flowcharts of Fig. 10 and Fig. 11. When a folder is deleted on the file management system, or when
deletion of a virtual folder is instructed by the user, the system control micom 19 proceeds from step
SP31 to step 45 SP32. Then, in the step SP32, the system control micom 19 sets the entry number
(index informatidrawhidiepecified ah ehey Of 22foltBrralatingfcdeletioh as ecrarg@ts fi-the next step
SP33, the system control micom 19 detects the number of all entries in the index file. In addition, in

the next step SP34,the system con icCo in ibhpatBn entty_index) of
“the's; “t“mg]%r P T ot 19 AUt RS indfC hidRiHatibh (Pt Bt "erith
the parent entry secorded; af the eniny fo he dglefed.;Eyurthermore, }I%%§ystem control micom 19

performs initialization by setting a valué of a variable "i" to a value "1", which relates to search of the

entry in the next step SR3¥melndhe pexisten SP36cthe systerverntral micem 19 judgas: yvhether the
value of the variable "i" is smaller than the number of all entries recorded in the index file or not. When
itis the number ¢f all entries in the index file. In addition, in

the next step SP34, the system control micom 19 acquires index
information {parent_entry_index) of the parent entry recorded
at the entry to be deleted.

Furthermore, the system control micom 19 performs
initialization by setting a value of a variable “i” to a value
“1”, which relates to search of the entry in the next step SP35.
In the next step SP36, the system control micom 19 Jjudges
whether the value of the variable “i” is smaller than the number
of all entries recorded in the index file or not. When it is
judged that the value of the variable “i” is egual to or less
than the number of all entries, the system control micom 19
proceeds from step SP 36 to step SP37.

In the step SP37, the system control micom 19 acquires
information of an entry of the order by the variable “i” from
the index file. Then, in the next step SP38, the system control
micom 19 judges whether index information (parent _entry index)
of the parent entry in the entry acquired in the step SP37
indicates the entry to be deleted or not.

When index information (parent entry index) of the

parent entry in the acquired entry indicates the entry to be
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judged that the value of the variable "i" is equal to or less than the number of all entries, the system
control micom 19 proceeds from step SP 36 to step SP37. In the step SP37, the system control
micom 19 acquires information of an entry of the order by the variable "i* from the index file. Then, in
the next step SP38, the system control micom 19 judges whether index information
(parent_entry_index) of the parent entry in the entry acquired in the step SP37 indicates the entry to
be deleted or not. When index information (parent entry index) of the parent entry in the acquired
entry indicates the entry to be 46 deleted, the system control micom 19 proceeds from step S38 to
step SP39. Theaystew cohtrel miedrml 9 upthtds iridexnirfermatioadparentoentryemdexy of the
parent entry in the entry acqétjjired in the step S37 to index information of the parent entry of the entry

to be deleted ifr &tep's39, ANt procdBas T8 TEH SPABHRY tFHEC P the aBtR&A&ed SI8I%hen index
information (patent. entry. ﬁirqd(?x)a 93; Ehce Qagarnt entr ei}r{n thg Pctc%red entr\t/ does not indtigate the entry
ol i n%med%/ate] dfrom: en§§§ {08

to be deleted, the system control micom y procee m'step step 540. The

system controldnicey 394ngrenaents thgyvatiable g3further; Ry @value S1ninthe:step 340, then,
returns to step S36. According to processing of respective steps, the system control micom 19
sequentially detectsrrespective énfriesntry to be deleted in step $39, and proceeds
to step SP40 after that.
In the above step $38, when index information
{parent_entry index) of the parent entry in the écquired.entry
does not indicate the entry to be deleted, the system control
micom 19 immediately proceeds from step S38 to step $40. The
system control micom 19 increments the variable “i” further
by a value “1” in the step S40, then, returns to step S$36.
According to processing of respective steps, the system
control micom 19 sequentially detects respective entries
registered in the index file, confirms whether the parent entry
is the entry to be deleted based on index information
{(parent_entry index) of the parent entry, and when the parent
entry is the entry to be deleted, updates index information
(parent_entry index).
When processing of all entries is completed, the variable
“i” becomes larger than the number of all entries in step SP36,
and the system control micom 19 proceeds from step SP36 to step
sp41.
The system control micom 19 acquires entry information

in step SP41, which has been set as the target in step SP32,

47



registered in the index file, confirms whether the parent entry is the entry to be deleted based on index
information (parent-entry-index) of the parent entry, and when the parent entry is the entry to be
deleted, updates index information (parent entry index). When processing of all entries is completed,
the variable "i" becomes larger than the number of all entries in step SP36, and the system control
micom 19 proceeds from step SP36 to step SP41. The system control micom 19 acquires entry
information in step SP41, which has been set as the target in step SP32, 47 setting of slots relating to
the entry set as the target to be invalid in step SP42. After that, the system control micom 19
proceeds to sté§'SP4%and relwhs toaheatfivstprocessing proceduwre. As déscribedyalbote, if index
information indicating child entries is not registered in the parent entr)c/gaign the list, the system control

micom 19 have fo repRat BroBedSifR) 8F &teps <556 SPets SP$353P IR SI9A(-5P- 36 6PCteps
SP36-SP37-S€§81-3§%Q%%§3§ with é?)s%%%toa@&engl:eusr reg@geretgeinflfgsi dng_g Jiclzee’své’ri"z?h requires
time. The update processing of index information which efines the hierarchital structure becomes
necessary noteply-wiere deleting the folder but also when deleting a file or when moving a folder or a
file. Also in update processing of index

As described above, if index information indicating

child entries is not registered in the parent entry in the list,
the system control micom 19 have to repeat processing of steps
SP36-8SP-37-SP38~5P-39-3P40-5P-36 or steps
SP36-3P37-5P38-8P40~-5SP36 with respect to all entries
registered in the index file, which requires time.

The update processing of index information which defines
the hierarchical structure becomes necessary not oniy when
deleting the folder but also when deleting a file or when moving
a folder or a file. Also in update processing of index
information when the file is deleted or when the folder or the
file is moved, as in the above update processing of index
information when deleting the folder, if index information
indicating child entries is not registered in the parent entry
in the list, the system control micom 19 have to update
corresponding index information by searching all entries
registered in the index file, which requires time.

In the embodiment, index information of child entries
is registered in the parent entry in the list, therefore, the
system control micom 19 is capable of performing processing

relating to deletion or movement of the folder or the content
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information when the file is deleted or when the folder or the file is moved, as in the above update
processing of index information when deleting the folder, if index information indicating child entries is
not registered in the parent entry in the list, the system control micom 19 have to update
corresponding index information by searching all entries registered in the index file, which requires
time. In the embodiment, index information of child entries is registered in the parent entry in the list,
therefore, the system control micom 19 is capable of performing processing relating to deletion or
movement of the folder or the content 48 file at high speed and also capable of executing processing
relating to chahgédfafie'HigfareRieafsfncirésnanagelby e indexfiléreasiycertd eipidly. The
system control micaom 19 ugdates the index file in response to each processing not only when deleting

the folder but A" Whah dQetiRGIRE OhtERERRL BF WHENEtOrdihg W T HSViAGRRE FIdRY and the

content file angd,on other oceasions, QETltDea‘%PcQaES;Qif éri index file, the system control micom 19
detects entries in which update is necessary based on index information of the child entry list and

index information of thedasestentrycand spdatesihe entrydacerdsdindespanse rtoj@agh, processing.
(3) Management information of sorting When recording, deletion and movement of content files
response to each processing not only when deleting the folder
but alsoc when deleting the content file, or when recording or
moving the folder and the content file and on other occcasions.
In the update of the index file, the system control micom 19
detects entries in which update is necessary based on index
information of the child entry list and index information of
the parent entry, and updates the entry records in response
to each processing.
(3) Management information of sorting

When recording, deletion and movement of content files
are repeated on the optical disk 2, the index file is updated
in response to the recording, deletion and movement. In this
case, it becomes hard to see in what order entries relating
to the content files are registered in the index file.

In the case that several thousand of content files are
recorded in the optical disk 2, the number of content files
which belongs to one folder becomes huge. In this case, user
usability can be improved by, for example, sorting and
displaying content files belonging to one folder according to

the order of recording date and time and so on.

However, when the number of content files belonging to
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are repeated on the optical disk 2, the index file is updated in response to the recording, deletion and
movement. In this case, it becomes hard to see in what order entries relating to the content files are
registered in the index file. In the case that several thousand of content files are recorded in the
optical disk 2, the number of content files which belongs to one folder becomes huge. In this case,
user usability can be improved by, for example, sorting and displaying content files belonging to one
folder according to the order of recording date and time and so on. However, when the number of
‘content files belonging to 49 one folder is huge, it is difficult to ignore time required for such sorting,
which decreas@8%use? iisubility dhtputst stregsdé thé uskr. Accdrdivryly, ihithe embodineent, in a data

block of an eggension ata unit (Property Extension Data Unit) relating to a child entry list (refer to
Fig. 7), the order of index Tiorafien (e iRGEXFEFHR chiE %nﬂ?{%lﬁé%oﬂéjd B is defined

by the type of gerting.(type of sort) ., and index information (entry_index) of the child entries is
sequentially recorded according to the definition. As the type of sorting (type_of_sort) , "not sorted",

"ascending order of geresstion-date andhtimes, descending: order gf ggneration-gdaterand time”,

"ascending order of update date and time", "descending order of update date and time" and
extension data unit (Property Extension Data Unit) relating
to a c¢hild entry list (refer to Fig. 7), the order of index
information (entry index) of the child entry to be recorded
next is defined by the type of sorting (type of sort), and index
information (entry_index) of the child entries is sequentially
recorded according t¢ the definition.

As the type of sorting (type_of sort), “not sorted”,
“ascending order of generation date and time”, “descending
order of generation date and time”, “ascending order of update
date and time”, “descending order of update date and time” and
the like can be defined. When the type of sorting
(type_of _sort) is defined as “not sorted”, seguential index
information (entry index) of the child entries is held in a
state which is changed by recording, deletion, movement and
the like without being sorted.

When the type of sorting (type of sort) is defines as
“ascending order of generation date and time”, the systenm
control micom 19 sequentially allocates following index
information (entry_index) of child entries according to the
generation order of corresponding content files or folders

{(corresponding to generation date and time
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the like can be defined. When the type of sorting (type_of _sort) is defined as "not sorted", sequential
index information (entry index) of the child entries is held in a state which is changed by recording,
deletion, movement and the like without being sorted. When the type of sorting (type_of sort) is
defines as "ascending order of generation date and time", the system control micom 19 sequentially
allocates following index information (entry_index) of child entries according to the generation order
of corresponding content files or folders (corresponding to generation date and time 50
(entry_generation_time) of entries of basic data) . When the type of sorting (type_of_sort) is defined
as "descendind DPE&Y -SigETSaiiBR-daBSh PnRMt He sy stervephtr ol Atieom 18hatosates following
index information e%téy in e%&g&hild en%ries aé:co‘rdin% to the inverse order of the "ascending order

of generation date and time" Wher 1RE ty5e 87 56ting (e "5 .sof) RRHHENAY *4tehding order
of update dategndtimer s thesysiamecoteol «nigom 18:sequentially allocates following {npex

information (entry_index) of child entries according to the update order of corresponding content files
or folders (correspoasling ta cupdaterdaterand: timer (entsy imadification_time).of eyxrigs:afsbasic data) .
And further, the type of sorting (type_of _sort) is defined as "descending order of update date and
time", the entries according to the inverse order of the “ascending order
of generation date and time”.
When the type of sorting (type_of sort) is defined as
“ascending order of update date and time”, the system control
micom 19 sequentially allocates following index informatiocn
(entry_index) of child entries according to the update order
of corresponding content files or folders {(corresponding to
update date and time (entry modification time) of entries of
basic dataj}. And further, the type of sorting (type_cf sort)
is defined as “descending order of update date and time”, the
system control micom 19 allocates index information
(entry_index) of child entries according to the inverse order
of the “ascending order of update date and time”.
The system control micom 19 provides a content files
belonging to the folder designated by the user and the index
file by wutilizing the type of sorting (type_of sort)
efficiently.
The system control micom 19 registers an entry in the
index file so as to correspond to recording of the content file,
and adds index information (entry index) indicating the

registered entry in a child entry list relating to a parent
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system control micom 19 allocates index information (entry-index) of child entries according to the
inverse order of the "ascending order of update date and time". The system control micom 19
provides a content files belonging to the folder designated by the user and the index file by utilizing
the type of sorting (type_of _sort) efficiently. The system control micom 19 registers an entry in the
index file so as to correspond to recording of the content file, and adds index information (entry-index)
indicating the registered entry in a child entry list relating to a parent 51 entry of the registered entry.
At this time, the system control micom 19 adds index information (entry_index) according to the type
of sorting (typ& "o ¥6H) WisicitAAS bRERLreisly &6t Thy- the'tRer. BIBWeRI TR AEGT 23 and Fig. 14
show processirqg %Irno gdéjégg ?LfnthngX%t?m control rrr:{'com 19 when content fges belon%ing to a folder

. ot mation (ent index oral to t
are displayed in'a list by 6Ser mstrtiction: The system contrormicom 197roceadd from step SP51 to

SPS2 by a userjpgirugtion for it display. 43 siep SPag: e fYSia conyol micary 19 sefs an entry

number (index information) which specifies an entry of a folder whose list display is instructed as a
target. In nextistep:5&53;dlhe system control micom 19 loads record of the target entry from the index
file and acquires information recorded in the entry.

Flowcharts of Fig. 13 and Fig. 14 show processing
procedures of the system control micom 19 when content files
belonging to a folder are displayed in a list by user
instruction. The system control micom 19 proceeds from step
SP51 to SP52 by a user instruction for list display. In step
SP52, the system controcl micom 19 sets an entry number (index
information}) which specifies an entry of a folder whose list
display is instructed as a target. In next step SP53, the
system control micom 19 loads record of the target entry from
the index file and acquires information recorded in the entry.

In next step SP54, the system control micom 19 selects
an extension data unit (Property Extension Data Unit) in which
the type of a data block {(extends data type) is set in a child
entry list as well as the type of the entry (type of entry)
is set as a content file from the acquired information. In
next step SP55, the system control micom 192 detects the nunber
of index information {entry index) registered in the child
entry list of the selected extension data unit (Property
Extension Data Unit).

Next, the system control micom 19 judges whether the type

of sorting (type_of sort) set in the selected extension data
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In next step SP54, the system control micom 19 selects an extension data unit (Property Extension
Data Unit) in which the type of a data block (extends_data_type) is set in a child entry list as well as
the type of the entry (type_of _entry) is set as a content file from the acquired information. In next step
SP55, the system control micom 19 detects the number of index information (entry index) registered
in the child entry list of the selected extension data unit (Property Extension Data Unit). Next, the
system control micom 19 judges whether the type of sorting (type_of_sort) set in the selected
extension data 52 unit (Property Extension Data Unit) corresponds to the order in which list display is

instructed by tHE tisef Tt SBSF EP5& 55 @R B 86 Gy BEPER- LB L orhss sUiftsto the order

in which Iistdigglla\mié@lstiuctgddbg tklme user, the system cantral. micom 19 proceeds, from step S256
to step SP57. In the SP57,ltﬁe sfstgmagoﬁtsro ﬁc%ﬁlwcl%e C§:%Dgli(z%ez‘q F 1\}/SaQr’ingRg3 " 8%%%[%6"1", which

corresponds tahe,nuBhe,etiadex inagnationdeniry.inglex) atecter in sien SRS, Affer that, the

system control micom 19 judges whetherthe value of the variable "I"is equal to or less than the
number of index: irforptationstenttys padex)idetestadrincsten SRS hWherethe vialues okthenvariable "i" is
equal to or less than the number of index information (entry_index), the system control micom 19
proceeds fromcg}gﬁlgﬁ5gl%@%¥e&%ggg)ceeds from step S5P56 to step SP57.

In the SP57, the system control micom 19 initialize a
variable “i” to a value “1”, which corresponds to the number
of index information (entry index) detected in step SP5H5.
After that, the systemcontrol micom 19 judges whether the value
of the variable “i” is equal to or less than the number of index
information (entry_index) detected in step SP55. When the
value of the variable “i” is equal to or less than the number
of index information (entry_index), the system control micom
19 proceeds from step SP58 to step SP59.

In step 8P59, the system control micom 19 acguires
information of the corresponding entry according to index
information (entry index) which is recorded in the i-th order
in the child entry list. When the user instructs list display
by thumbnail images, the system control micom 19 détects a
corresponding entry in the property file FP according to index
information (entry_index) and searches a corresponding entry
in the thumbnail image file FTH based on index information
(thumbnail picture_slot_index) of the thumbnail image file FTH
which is recorded in the entry to acquire the thumbnail image

data.
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In step SP59, the system control micom 19 acquires information of the corresponding entry according
to index information (entry_index) which is recorded in the i-th order in the child entry list. When the
user instructs list display by thumbnail images, the system control micom 19 detects a corresponding
entry in the property file FP according to index information (entry_index) and searches a
corresponding entry in the thumbnail image file FTH based on index information
(thumbnail_picture_slot_index) of the thumbnail image file FTH which is recorded in the entry to
acquire the thumbnail image data. 53 When the user instructs list display according to titles, the
system control micom "i9edetdG s acoiresponaing htr ihl #ve pyopersrerrPisytihblindex
information (enttgye_inde@ and searches a corresponding entry in the text file FTX based on index

a-d

information (Metadata. SIot-indaxy Sf the f& fite E?R?%%Br&e&?ﬁfﬁé@ﬂﬂi}’tB%cﬁh‘?féVte%& data. In

step SP59, the_system control micom isplays the .acquired entry.informatjon (thumbnail images,
titles and the like) vgh(-‘?rgl3 agq%ir%b gnt%ggirg rrjcr?g%oﬁﬂa%e(}:fegc{}?e%r%g&gnT %Iﬁ%fﬁejé?g;eex control

micom 19 incremenés he-Madable sk rby povalug §leit the pext step SR6Q: thersTetunsde step SP58.
When the child entry list is recorded in the order in which the user instructs the list display, the system
control on index information (Meta_data slot_index) of the text file

FTX recorded in the entry to acquire text data.

In step SP59, the system control micom 1% displays the
acquired entry information (thumbnail images, titles and the
like) when acquiring entry information as descried above.
Then, the system control micom 19 increments the variable “i”
by a value “1” in the next step SP60, then, returns to step
SP58.

When the child entry list is recorded in the order in
which the user instructs the list display, the system control
micom 19 sequentially acquires entry information of
corresponding entries according to the order of record of the
list. In this case, when entry information with respect to
all index information (entry_index) recorded in the list is
acquired, the variable “i” becomes larger than the number of
index information {entry_index) in step SP58, and the system
control micom 19 proceeds from step SP58 to step SP61 to end
the processing procedures.

According to the processing of above respective steps,
when the type of sorting (type_of sort) corresponds to the order

in which the user instructs the list display, the system control

54



micom 19 sequentially acquires entry information of corresponding entries according to the order of
record of the list. In this case, when entry information with respect to all index information
(entry_index) recorded in the list is acquired, the variable "i" becomes larger than the number of index
information (entry_index) in step SP58, and the system control micom 19 proceeds from step SP58 to
step SP61 to end the processing procedures. According to the processing of above respective steps,
when the type of sorting (type_of_sort) corresponds to the order in which the user instructs the list
display, the system control 54 micom 19 provides entry information according to the acquired order

and displays cBhEEHE fidsHh S TSt WifiRh BeIbRGL I8 tht BIGSWRIEHIE ihetiitte8 i thesGser. In step
SP56, when thgrg/gg %fn%oréiggpq%_%feggggltd%%lggt correspon to thc r%%[ g’n which the user

instructs the list display, the system control micom 19 proceeds fiof 'S ep ?61%%6:%%3. As a

case in which thetypeiefesorting -dogs not serespand o the,erdgrdp which the user instructs  the list
display, for example, a case can be cited, in which the user instructs the list display according to the

order from a new recand, sthareasihe typne of sheingyype-of-sor} itegordesin entyaetgting to the

folder selected by the user is "ascending order of generation date and time". In step SP63, the system

Conno|nﬂcowﬁﬁfﬁmﬂﬂ&égarrespond to the order in which the user instructs
the list display, the system control micom 19 proceeds from
step SP56 to step SP63. As a case in which the type of sorting
does not correspond to the corder in which the user instructs
the list display, for example, a case can be cited, in which
the user instructs the list display according to the order from
a new record, whereas the type of sorting (type-of-sort)
recorded in entry relating to the folder selected by the user
is “ascending order of generation date and time”.

In step 5P63, the system control micom 18 initializes
a value “i” to a value “1”, which corresponds to the number
of index information (entry index) detected in step SP55.
After that, in step 564, the system control micom 19 judges
whether a value of the variable “i” is smaller than the number
of index information (entry_index} detected in step SP55 or
not. When the value of variable “i” is smaller than the number
of index information {entry_index), the system control micom
19 proceeds from step SP64 to step SP65.
In step SP65, the system control micom 19 acquires index

information (entry index) recorded in the i-th order in the

child entry list. The system control micom 19 increments the
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a value "i" to a value "1", which corresponds to the number of index information (entry_index)
detected in step SP55. After that, in step S64, the system control micom 19 judges whether a value
of the variable "i" is smaller than the number of index information (entry_index) detected in step SP55
or not. When the value of variable "i" is smaller than the number of index information (entry_index),
the system control micom 19 proceeds from step SP64 to step SP65. In step SP65, the system
control micom 19 acquires index information (entry-index) recorded in the i-th order in the child entry
list. The system control micom 19 increments the 55 variable "i" by a value "1" in the next step SP66,

then, returns 5°tepBI64* THY S d@h Rontrol it 1rdeglieRtai§ tefdtts: indexiAfstmation
(entry_index) rgcorggd g% E'Ch%?é entr I(igst. In this Cfls%cvgpﬂe all index ,icnfoirIlatii:%rLgenctg_index)

recorded in the child é)ntry ist is detected, the %ﬁfeoofr{he varlélab?ee " pecomes’ Iarger(fhan the

number of index, jaformation(eniry.index).ip sten &4, and he svstam Ganurel, mieom, A9 proceeds

from step SP64 to step SP67. In step SP67, the system control micom 19 generates a list of index

information (entiy tindexy accordingsto, thesart restlidyssarting.the iadex jaformationi@atry_index)
recorded in the child entry list based on the order in which the user instructs the list display. The
system controFffeoiad idefdets @ntAdiffbhztbaseT ékildlentridsdechidingtbuheof the

variable “i” becomes larger than the number of index
information (entry index) in step 64, and the system control
micom 19 proceeds from step SP64 to step SP67.

In step SP67, the system control micom 19 generates a
list of index information {entry_index) according to the sort
result by sorting the index information (entry index) recorded
in the child entry list based on the order in which the user
instructs the list display. The system control micom 19
detects entry information of child entries accerding to the
index information (entry_index) acquired in step SP65 and
performs sorting based on the generation date and time
{entry_generation_time) of the entries and the update date and
timecﬁfth@entries(entry_modification_time)allocatadtothe
entry information.

Next, the system control micom 19 initializes the
variable “i” to a value “1” in step SP68, then, judges whether
the variable “i” is equal to or less than the number of the
index information (entry_index) detected in step SP55 or not.
When the variable “i” is eqgual to or less than the number of

index information (entry_index), the process of the system
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index information (entry_index) acquired in step SP65 and performs sorting based on the generation
date and time (entry_generation_time) of the entries and the update date and time of the entries
(entry-modification-time) allocated to the entry information. Next, the system control micom 19
initializes the variable "i" to a value "1" in step SP68, then, judges whether the variable "i" is equal to
or less than the number of the index information (entry_index) detected in step SP55 or not. When
the variable "i" is equal to or less than the number of index information (entry_index), the process of
the system 56 control micom 19 proceeds from step SP69 to step SP70. In step SP30, the system
control micom $97eiRte 8 H#7ET-th In@éR FFefhafisAteftrFindROIn the Thilll éftRPlist recorded in the
index file to the i-th index informati%% (et tg/ index) recorded n the list of index information

(entry-index) according To e Rott results And HereMerts te VaREBTE i by §VahTE 51 [Hthe next
step SP71. The sygtem gonttql mico %g se&uﬁ&n&ll{yﬁu eq{astesz{ng% iéﬁg_rfg{atei%r% %e/nw ;:ndex)
ex fi i

relating to the child entry list recorded in the In e into index information sorted by the processing

of step SP67 aneaspdaias ihe enser ofindexsinfermation{entry. index)degludaddr-the child entry list
which is recorded in the parent entry into the order of display instructed by the user.
(entry_index) recorded in the list of index information

(entry_index) according to the sort result, and increments the
variable “i” by a value “1” in the next step SP71.

The system control micom 19 sequentially updates index
information (entry_index) relating to the child entry list
recorded in the index file into index information sorted by
the processing of step SP67 and updates the order of index
information (entry_index) included in the child entry list
which is recorded in the parent entry into the order of display
instructed by the user.

When the update processing is completed, the value of
the variable “i” becomes larger than the number of index
information {entry index) in step SP69Y9, the process of the
system control micom 19 proceeds from step SP69 to step SP73.
The system control micom 19 updates the record of the type of
sorting (type_of_sort) into an identifier indicating the order
in which list display is instructed in step $P73, and after
that, the process proceeds to the above described step SP57.

According'to the processing in respective steps, when
the child entry list is not recorded in the order in which the

user instructed the i1ist display, the system control micom 19
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When the update processing is completed, the value of the variable "i" becomes larger than the

number of index information (entry_index) in step SP69, the process of the system control micom 19
proceeds from step SP69 to step SP73. The system control micom 19 updates the record of the type
of sorting (type_of_sort) into an identifier indicating the order in which list display is instructed in step
SP73, and after that, the process proceeds to the above described step SP57. According to the

processing in respective steps, when the child entry list is not recorded in the order in which the user
instructed the list display, the system control micom 19 57 sorts the record of the list into the order in

which the user® TAStPubtEd HRECSHISHId o dpdhtd I rES6r P LHEF tha, “BisplayLBohisit files in the
list which beloggggg&g%égldcq{eirlslt% ctgdsb tape user i%g{e o) g‘er accord(ipg t(%éhe ugldacted record. In
Ahiah (e Uoer IRBIGS theisk SiSpIay corres

the embodiment, when the order in whic er instructs the play correspon@s fo the order of

the child entrylis, the, systemeontralimicom 18 ds capahle of displaying atyibyte iferpation
(thumbnail images, titles and the like) of the content files in the list in the order instructed by the user
without performing any seiting prbeessiag, thergby semarkablyshortening tinhe regdiseddor the list
display as compared with related arts, which improves user usability. As a method of shortening
processing timef&tifired for

In the embodiment, when the order in which the user
instructs the list display corresponds to the order of the child
entry list, the systemcontrolmicom 19 is capable of displaying
attribute information (thumbnail images, titles and the like)
of the content files in the list in the order instructed by
the user without performing any sorting processing, thereby
remarkably shortening time required for the list display as
compared with related arts, which improves user usability.

As a method of shortening processing time required for
list display, a caching method can be applied. However, when
applying the caching method, it is necessary to secure a memory
for performing caching. According teo the embodiment, the list
display can be performed in a short time without securing such
memory, thereby simplifying the configuration and improving
usability of equipment whose resources are limited.

In the embodiment, when sorting is necessary, the child
entry list is rewritten according to the sort result. Though
the rewriting processing requires time, in the list display
after the rewriting processing, sorting processing can be

omitted by efficiently using the rewritten list, as a result,
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list display, a caching method can be applied. However, when applying the caching method, it is
necessary to secure a memory for performing caching. According to the embodiment, the list display
can be performed in a short time without securing such memory, thereby simplifying the configuration
and improving usability of equipment whose resources are limited. In the embodiment, when sorting is
necessary, the child entry list is rewritten according to the sort result. Though the rewriting processing
requires time, in the list display after the rewriting processing, sorting processing can be omitted by
efficiently using the rewritten list, as a result, 58 list display can be performed in a short time, which
improves use&&%bﬁ%ﬁ%@%éfﬁd?t?%f%.fﬁﬁﬁ@ Fify. 216 5RéW Biotessiig Proernre’s ef the system

control micom &sgeWhiCsha al Ee considered in the case that the type of sorting (type_of sort) and
index information (’én‘tlry_ln ex)’sorted according to the type of sorting are not recorded in the child

enty st The flonchastLEIR 5 and Fig16 aie stiown 26,8 cargpaiallye xamile i respect to

the flowcharts of Fig. 13 and Fig. 14. The system control micom 19 proceeds from step SP81 to step
SP82 accordingrtecaninstructian efkist disptasrbydbet user. inistep SRB2uthe-system ceprtrol micom

19 sets an entry number (index information) which specifies the entry of the folder whose list display
is instructed asertaigetrfithe the case that the type of sorting {(type_of_sort)

and index information (entry index) sorted according to the

type of sorting are not recorded in the child entry list. The

- flowcharts of Fig. 15 and Fig. 16 are shown as a comparative

example with respect to the flowcharts of Fig. 13 and Fig. 14.

The system control micom 19 proceeds from step SP81 to
step SP82 according to an instruction of list display by the
user. In step SP8Z, the system control micom 19 sets an entry
number (index information) which specifies the entry of the
folder whose list display is instructed as a target. 1In the
next step SP83, the system control micom 19 loads the record
of the target entry from the index file and acquires information
recorded in the entry.

In the next step SP84, the system control micom 19
initializes a variable “i” to a value “1”. Then, in step SP85,
the system control micom 19 detects the number of index
information (entry_index) from the child entry list recorded
in the entry information acquired in step SP83. In the next
step S5PB6, the system control micom 19 judges whether the value

of the variable “1” is equal to or less than the number of index

information (entry index) or not.
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next step SP83, the system control micom 19 loads the record of the target entry from the index file
and acquires information recorded in the entry. In the next step SP84, the system control micom 19
initializes a variable "i" to a value "1". Then, in step SP85, the system control micom 19 detects the
number of index information (entry_index) from the child entry list recorded in the entry information
acquired in step SP83. In the next step SP86, the system control micom 19 judges whether the value
of the variable "i" is equal to or less than the number of index information (entry_index) or not. 59
When the value of the variable "i" is equal to or less than the number of index information
(entry_index) , the systeri™ cbhfrof #it6nt o6 cBadd #ohs siép SFBE ®ate-3PBY. I system
control micom 19 detects in% érin(fjogmat'on (entry index) recorded in the i-th order in the child entry

list in the step SPE7. THe Sy5term 2ontiot Ficdm TIIRErehts thé-varisbié ~ithy & VaiuE™1" in the
next step SP88.caftars thati FeiHs tQ sten. SES86: The system:ganiral micom, 19,sequentially detects

index information (entry_index) recorded in the child entry list. When all index information
(entry_index) regetded in the tehild entrydist has beenddetected, thenaiue ofitheowasiablen'i” becomes
larger than the number of index information (entry_index) in step SP86, and the system control micom
19 (entry_index) recorded in the i-th order in the child entry
list in the step SP87. The system control micom 19 increments
the variable “i” by a value “1” in the next step SP88, after
that, returns to step SP86. The system control micom 19
sequentially detects index information (entry index) recorded
in the child entry list.
When all index information (entry index) recorded in the
child entry list has been detected, the value of the variable
“17” becomes larger than the number of index information
{entry_index) in step SP8B6, and the system control micom 19
proceeds from step SP86 to step SP89.
in the step SP8Y, the system control micom 19 sorts the
acquired index information {(entry index) in the step SP89, then,
initializes the variable “i” to a value “1” in the next step
SP90. Inthe next step SP91, the systemcontrol micom 19 judges
whether the variable “i” is equal to or less than the number
of index information (entry_index) detected in step SP85 or
not.
The value of the variable “i” is equal to or less than
the number of index information {entry_index), the system

control micom 19 proceed from step SP91 to step $P92. In the
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proceeds from step SP86 to step SP89. In the step SP89, the system control micom 19 sorts the
acquired index information (entry_index) in the step SP89, then, initializes the variable "i" to a value
"1" in the next step SP90. In the next step SP91, the system control micom 19 judges whether the
variable "i" is equal to or less than the number of index information (entry-index) detected in step
SP85 or not. The value of the variable "i" is equal to or less than the number of index information
(entry_index), the system control micom 19 proceed from step SP91 to step SP92. In the 60 step
SP92, the system control micom 19 detects the i-th index information (entry_index) from the sort
result of step SP8Y &1d acduies &Rt Infoiidioh BrEeidhayebrised bh et Indag fformation

(entry_index) 'I'ikrllefgyéstegl gonggk?icorp % incr men'gC the variable "i" in the next stei SP93, after
that, returns to step P91, When thé-valae of the Variable 798 target thinthe ShEmber 0f index

information (entrgindex) in ée sten SR o the.sUsiem conolMisom J9.piaceegs Sromystep SPI1 to
step SP94 to end the processing procedures. As described above, when the type of sorting

(type_of_sort) anddndexdnformation (entry vindexA) sortedraecordingohectype afiseitinmpare not
recorded in the child entry list, it is necessary that the system control micom 19
increments the variable “i” in the next step SP93, after that,
returns to step SPY%1.

When the value of the variable “i” is larger than the
number of index information (entry_index) in the step SP91,
the system control micom 19 proceeds from step SP91 to step
SP94 to end the processing procedures.

As described above, when the type of sorting
(type_of_sort) and index information (entry index) sorted
according to the type of sorting are not recorded in the child
entry list, it is necessary that the system control micom 19
sorts index information (entry_index) required for the list
display every time the list display is instructed by the user,
which makes time required for the list display longer.

In the embodiment, it is not necessary that the system
control micom 19 sorts entry information required for the list
display every time the list display is instructed by the user,
thereby improves user usability.

The flowchart of Fig. 16 shows registration processing
of the child entry list when registering an entry by recording

a content file. The systemcontrol micom 19, after registering

the entry of the content file in the index file, begins to

61



sorts index information (entry_index) required for the list display every time the list display is
instructed by the user, which makes time required for the list display longer. In the embodiment, it is
not necessary that the system control micom 19 sorts entry information required for the list display
every time the list display is instructed by the user, thereby improves user usability. The flowchart of
Fig. 16 shows registration processing of the child entry list when registering an entry by recording a
content file. The system control micom 19, after registering the entry of the content file in the index
file, begins to 61 register the child entry list, proceeding from step SP101 to step SP102. In step

SP102, the sy5teft &oftrot Hicoht 18 FEeEHs the® entRF AGHBEH ik desRfSaiGE tEttry Cindex))

concerning thestfggjeé@f,@ target, to which the newly recorded content file belongs. In the next step
SP103, the system control micom 19 loads the record of the target entry in the index file and acquires

information recorded in;thetargetrentry. ththe pexkatep-aR104, the-system gopiel miggm 19 selects
an extension data unit (Property Extension Data Unit) in which the type of data block

(extends_dataetypey iswséias (thedehild eftrydist and thentype afrertry (type of reatiy) ihset as the
content file based on the acquired information. The system control micom 19 also detects the type of
sorting folder as a target, to which the newly recorded content file

belongs. 1In the next step S$SP103, the system control micom 19

loads the record of the target entry in the index file and

acquires information recorded in the target entry.

In the next step 3P1l04, the system control micom 198
selects an extension data unit (Property Extension Data Unit)
in which the type of data block (extends data type) is set as
the child entry list and the type of entry (type_of entry) is
set as the content file based on the acquired information. The
system control micom 19 also detects the type of sorting
(type_of_sort) from the child entry list by the extension data
unit (Property Extensiorn Data Unit).

In the next step 5P105, the system control micom 19
detects the number of index information {entry index) recorded
in the child entry list. In step SP106, the system control
micom 19 initializes the variable “i” by setting the number
to the wvariable “i”, then, proceeds to step SP107.

In step SP107, the system control micom 19 judges whether
the variable “i” is equal to ormore than “1”. When the variable

Yi” is equal to or more than “17, the system control micom 19

proceeds from step SP107 to step SP108. In the step SP108,
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(type_of_sort) from the child entry list by the extension data unit (Property Extension Data Unit). In the
next step SP105, the system control micom 19 detects the number of index information (entry-index)
recorded in the child entry list. In step SP106, the system control micom 19 initializes the variable "i"
by setting the number to the variable "i", then, proceeds to step SP107. In step SP107, the system

control micom 19 judges whether the variable "i" is equal to or more than "I". When the variable "i"is

equal to or more than "1", the system control micom 19 proceeds from step SP107 to step SP108. In
the step SP108, 62 the system control micom 19 acquires information of a corresponding property

entry based orf iMties® HIGRatiGR &ty AUER redSrdéF eSS th dRIHiRhd ThildPdntr§ list. In the
next step SPlg%Ttpgsiygﬁ%%%ongg%%-%%m 12119%%”%@33 &n entry, %ﬁggrag%r% C()jate Emgl time

(entry_generation_time) or anen datd date and time (entry_mo |cation_t|nﬁg?lnlin?ormation of

the acquired prepetty enfpeagcqrding la.the soging ordsy defecied:in step SR104 and judges whether

the sorting order of the acquired property entry is previous to the newly added entry or not. When the
sorting order tle atquired property entry is later than the newly added entry, the process of the
system control micom 19 proceeds from step SP109 to step SP110.

In the next step SP109, the system control micom 19
determines an - entry generation date and time
(entry generation_time) or an entry update date and time
(entry modification_time) in information of the acquired
property entry according to the sorting order detected in step
SP104 and judges whether the sorting order of the acquired
property entry is previous to the newly added entry or not.
When the sorting order the acquired property entry is later
than the newly added entry, the process of the system control
micom 19 proceeds from step SP109 to step SP110.

In the step SP10Y9, the system control micom 19
re-registers index information (entry index} in the (i+1)th
order, which has been registered in the i-th order in the child
entry list, and moves the i~th index information (entry_index)
to the end side of the sorting order. Also the system control
micom 12 decrements the wvariable “i” by a value “1” in step
SP111, then, returns to step SP1G7.

According to the above processing of respective steps,
the system control micom 19 moves the index information
{entry_index) which is recorded in the child entry list to the

end side one by one from the end side, until the order of index
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In the step SP109, the system control micom 19 re-registers index information (entry_index) in the
(i+1)th order, which has been registered in the i-th order in the child entry list, and moves the i-th
index information (entry-index) to the end side of the sorting order. Also the system control micom 19
decrements the variable "i* by a value "1" in step SP111, then, returns to step SP107. According to
the above processing of respective steps, the system control micom 19 moves the index information
(entry_index) which is recorded in the child entry list to the end side one by one from the end side,
until the order of index 63 information (entry_index) to be newly registered comes. When the order of
index informatigH &rBé hietvly (egisteretnelsmesttheécsonming arderof teeaequired:property entry is
previous to the newlyﬁlgggd e try in the sorti@g order in s_teg SP109, therefore, the system control

micom 19 proceeds ftom step SP105%8 step SPTIF i thE 5t&F 8P 1YY, wherthe RAfiEble "

becomes 0 (ze5g) - e SYsleghognUoh migon 19,praceds frovy tep. SPAOZ I 1eR5P112. The case

in which the variable "i" becomes "0" is a case in which the sorting order of the newly added entry is

in the most previeus arder:-dhesystemwonitelmicamut registers index ipfarmation H(@ntry_index) to
be newly registered in the (i+l) th order in the child entry list in the step SP112, then, proceeds to step
SP113to end imesm@pegglg)(@ceidmgg_fore, the system control micom 19 proceeds

from step SP1l09 to step SP112. In the step SP107, when the
variable “i” becomes “0 (zero)”, the system control micom 19
proceeds from step SP107 to step 8SP112. The case in which the
variable “i” becomes “0” is a case in which the sorting order
of the newly added entry is in the most previous order.

The system control micom 19 registers index information
(entry_index) to be newly registered in the (i+l)th order in
the child entry list in the step SP112, then, proceeds to step
SP113 to end the process procedures.

The system control micom 19 also updates the child entry
list recorded in the corresponding parent entry in the same
manner when the content file is deleted, or when the content
is moved to the another folder.

In the embodiment, after the type of sorting
(type_of sort} has been set once, the system control micom 19
updates index information (entry index) recorded in the child
entry list so that the record of the child entry list is in
the set sorting order so that the record of the child entry
list is in the set sorting order, in accordance with the record,

deletion or alternation of the content file.
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The system control micom 19 also updates the child entry list recorded in the corresponding parent
entry in the same manner when the content file is deleted, or when the content is moved to the
another folder. In the embodiment, after the type of sorting (type_of sort) has been set once, the
system control micom 19 updates index information (entry index) recorded in the child entry list so
that the record of the child entry list is in the set sorting order so that the record of the child entry list
is in the set sorting order, in accordance with the record, deletion or alternation of the content file. 64
In the processing of the above Fig. 13 to Fig. 16, the case that content files are sorted and displayed
in the list has been déScrifiu PR &7SERT control tnitb £o Hefforms Titotedsingiwithtéspect to
folders in the s nner_ by the . instruction of user, and displays folders, in the list,.which belong to
the folder instrﬁét%%dr%%ﬁecu%}g??ﬁ t e§ %)%esr a}rrlgtrﬁgf:e%et(?y ﬁ?«? u(g%/rs.pglggefr%\i the c%al}s% %fL asléidition,

deletion or movemeniof the feldendhe systam spuntal micom 19 sqris- dpdexsinforpyafign; of child

entries and updates the child entry list in the same manner as described above. When the change of
sorting order ip itstricted dywtheh usesjreaistate ffowdkotslistrdisplaysagcondinghto-argertaia order is
performed, the system control micom 19 updates the type of sorting (type_of sort) recorded in the
child entry so instruction of user, and displays folders in the list, which

belong to the folder instructed by the user in the order

instructed by the user. Alsoc in the case of addition, deletion

or movement of the folder, the system control micom 19 scoris

index information of child entries and updates the child entry

list in the same manner as described above.

When the change of sorting order is instructed by the

user in a state in which list display according to a certain

order is performed, the system control micom 19 updates the

type of sorting {type_of sort) recorded in the child entry so

as to correspond to the change of sorting order, and sorts the

order of index information recorded in the child entry list

so as to corzespond to the updated type of sorting

{type_of sort).

{4) Representative time information

As shown in Fig. 17, a case is considered, where content

files are respectively held in three folders A to C and the

three folders A tc C belong to a folder D. In this case, it

is considered that content files in a lower hierarchy of the

folder D are sorted out by the folders A to C and displayed

in a prescribed sorting order. These three folders A to C are

65



as to correspond to the change of sorting order, and sorts the order of index information recorded in
the child entry list so as to correspond to the updated type of sorting (type_of_sort). (4)
Representative time information As shown in Fig. 17, a case is considered, where content files are
respectively held in three folders A to C and the three folders A to C belong to a folder D. In this case,
it is considered that content files in a lower hierarchy of the folder D are sorted out by the folders A to
C and displayed in a prescribed sorting order. These three folders A to C are 65 folders, for example,

which put content files ac&uired by taking images into categories. A case that a folder name

"landscape” is HhbiaFet

t

fire fOIRIFAL % folderharki tapm cRtallbéared aneifsfierB®and a folder

name "event" igagl.located to the :chr)llg(e)r C can be consid%{[ed. In Fi% 17, 1/1, 1/2, 1/3, and 1/4 shown
n

. . lnc_?.
in respective contentfile

mﬁ%ﬁcsate recof:cfé:cf dafes 6 co

S

erftiSs, Teabediveiy 46 thé Bitarchical

structure showminGige4/e @ £as€) i$,cQnVMared wherehe gontent {iles are displayed ina list in the

recorded order of content files by being sorted out by the folders A to C. In this case, as shown in Fig.
18, the folder Asofatheccentent file lus«lisplayed atthemhead $o thatrtheseenteat filerl whese recorded

date is the oldest in the content files 1 to 6 is displayed at the head, and content files
allocated to the folder C can be considered. In Fig. 17, 1/1,

1/2, 1/3, and 1/4 shown in respective content files indicate

recorded dates of content files, respectively.

In the hierarchical structure shown in Fig. 17, a case

is considered, where the content files are displayed in a list
in the recorded order of content files by being sorted out by
the folders A to C. 1In this case, as shown in Fig. 18, the
folder A of the content file 1 is displayed at the head so that
the content file 1 whose recorded date is the oldest in the
content files 1 to 6 is displayed at the head, and content files
1 to 3 belonging to the folder A are displayed in order from
oldest recoded date. Next, the folder B of the content file
4 is displayed next so that the remaining content file 4 whose
recorded date is the oldest in the content files 4 to 5 is
displayed at the head of the sequential felder, and content
files 4 and 5 belonging to the folder B are displayed in order
fromoldest recorded date. The remaining folder € is displayed
at the end, content files belonging to the folder C are
displayed in order from oldest record.

In this case, the user can confirm content files in order

from oldest to newest in a state in which they are put into
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1 to 3 belonging to the folder A are displayed in order from oldest receded date. Next, the folder B of
the content file 4 is displayed next so that the remaining content file 4 whose recorded date is the
oldest in the content files 4 to 5 is displayed at the head of the sequential folder, and content files 4
and 5 belonging to the folder B are displayed in order from oldest recorded date. The remaining folder
C is displayed at the end, content files belonging to the folder C are displayed in order from oldest
record. In this case, the user can confirm content files in order from oldest to newest in a state in
which they are put into 66 categories. The user also confirms content files in a desired order in the
state in which thS&#2 pdtinto TateYREsHF Ttda5BRswiehirfy thé Hisptayrordeetoltiedorder from
oldest updatec(l)ggte the (%rder from newest rec%rdeig date or the like. However, in the hjerarchical

structure shown in Fig- 17" there o & chle TATH contentTis i€ HEIctdd or iReeas Hhe quRK case, it
becomes necessan:thabsoLing. erigl Pk ipldges, i the list display of conient files (refartq Fig. 18) is

switched according to the deletion or movement of the content file. For example, a hierarchical
structure shownpddigd1®s e consideredk F he-bierasehisal strusttie shnwr g Fighd 9 ishows a case

that the content file 1 is deleted in the hierarchical structure shown in Fig. 17. In this case, in the

However, in the hierarchical structure shown in Fig. 17,
there is a case that a content file is deleted or moved. In
such case, it becomes necessary that sorting order of folders
in the list display of content files (refer to Fig. 18) is
switched according to the deletion or movement of the content
file.

For example, a hierarchical structure shown in Fig. 19
is considered. The hierarchical structure shown in Fig. 19
shows a case that the content file 1 is deleted in the
hierarchical structure shown in Fig. 17. In this case, in the
remaining content files 2 to 6, the content file 4 is the oldest
file. When the hierarchical structure of Fig. 17 changes into
the hierarchical structure of Fig. 1% by the deletion of the
content file 1, it becomes rnecessary to change the display order
of folders A to € so that the folder B to which the content
file 4 belongs is at the head to allow the state of Fig. 18
to be a state of Fig. 20. The user can confirm content files
in a desired order in the state in which they are put into
categories by folders by changing the display order of folders,
even when deletion, change and the like of the content files

occurs. However, in this case, it is necessary to perform
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remaining content files 2 to 6, the content file 4 is the oldest file. When the hierarchical structure of
Fig. 17 changes into the hierarchical structure of Fig. 19 by the deletion of the content file 1, it
becomes necessary to change the display order of folders A to C so that the folder B to which the
content file 4 belongs is at the head to allow the state of Fig. 18 to be a state of Fig. 20. The user can
confirm content files in a desired order in the state in which they are put into categories by folders by
changing the display order of folders, even when deletion, change and the like of the content files
occurs. However, in.this case, it is necessary to perform 67 _sorting with respect to all content files

belonging to thelowet Hierat At 8t foider Draresary Hishtsy P AcRBRARGH WHEh “H&Shumber of
content files is,huge, itig difficylt fodgngre. Mecrggléi£§dcggg§£%cessiﬁ of he system gontrol micom,

which leads to deteriorafion of user usability. In addition, it ecomes difficult to pé’rfo‘fm processing in
apparatuses whpsen iaseuUIeas asea tigted: indbeigmhogiment, an axtepsiam data, unit(Preperty
Extension Data Unit) by representative time information is provided in a folder entry. Time information
which represehiing thefoldedin timernforaration of doment fites: belohginy ta the: foldeirds recorded as

representative time information in the extension data unit by the representative time information.
leads to deterioration of user usability. In addition, it

becomes difficult to perform processing in apparatuses whose
resources are limited.

In the embodiment, an extension data unit (Property
Extension Data Unit) by representative time information is
provided in a folder entry. Time information which
representing the folder in time information of content files
belonging to the folder is recorded as representative time
information in the extension data unit by the representative
time information,

Fig. 21 shows a configuration of the extension data unit
(Property Extension Data Unit) by the representative time
information. In the extension data unit (Property Extension
Data Unit), the size of a block size (size) is allocated at
the head, next, the type of the data block {data type (=Criginal
Folder Time) is allocated.

Next, in the extension data unit (Property Extension Data
Unit), thel type of a target entry {type of entry) of
representative time information defined in the data block is
allocated. The type such as a content file or a folder is

recorded in the type of the target entry (type of entry).
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Fig. 21 shows a configuration of the extension data unit (Property Extension Data Unit) by the
representative time information. In the extension data unit (Property Extension Data Unit), the size of
a block size (size) is allocated at the head, next, the type of the data block (data_type (=Original
Folder Time) is allocated. Next, in the extension data unit (Property Extension Data Unit), the type of a
target entry (type_of_entry) of representative time information defined in the data block is allocated.
The type such as a content file or a folder is recorded in the type of the target entry (type_of_entry).

68 Next, in the extensjon data unjt (Property Extension Data Unit) , sorting order (type of sort)
e %ﬁ‘%r‘?ﬁ{a? 48N R e Gata BIBER IV AhBEaf $hE4fpes of sorting

concerning representéll\{ﬁ/}ét‘time
order such as U%gqg)ndggr%rggr %fr%%r}:er(actlon date anrqlﬁlrrégﬁl%%rdnefgrgeenrdérgg?osrg%rtglqgfgeratlt_)n date
t) . Next, representafive time information

and time" are recorded in the gortlng orde}/?t?fp%_“o?fso

(time) is allocatachin 1he cexiension data Hel (PropraydEXieNsieR Pata Wnit), dnthg extepsion data unit
(Property Extension Data Unit) by representative time information, when content files belonging to a
lower hierarchy yib¢ise F6lderrarengrranded isualsertintrorderdiefmed-ds the Sarting wrdérn

(type_of_sort), time information of a content file to be the head is recorded in the field of
representative fhe I?ﬁgrﬁfd‘ﬁ%'h C(ﬁrﬁg)eggendlng order of generation date and time”

are recorded in the sorting order (type of sort). Next,
representative time information (time) is allocated in the
extension data unit (Property Extension Data Unit).

In the extension data unit (Property Extension Data Unit)
by representative time information, when content files
belonging to a lower hierarchy of the folder are arranged in
a sorting order defined as the sorting order (type of sort),
time information of a content file to be the head is recorded
in the field of representative time information (time) as
representative time information. 1In the case that the sorting
order (type_of_ sort) is ascending order when there is not any
folder and any content file in the lower hierarchy of the folder,
the maximum value of available values is applied as
representative time information. In additicn, in the case
that the sorting order (type_of sort) is descending order when
there is not any folder and any content file in the lower
hierarchy of the folder, the minimum value of available values
is applied as representative time information.

In this case, the maximum value of available values is,

for example, a current date and time. The maximum value of
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representative time information. In the case that the sorting order (type_of_sort) is ascending order
when there is not any folder and any content file in the lower hierarchy of the folder, the maximum
value of available values is applied as representative time information. In addition, in the case that
the sorting order (type_of _sort) is descending order when there is not any folder and any content file
in the lower hierarchy of the folder, the minimum value of available values is applied as
representative time information. In this case, the maximum value of available values is, for example, a
current date and time. The maximum value of 69 available values can be also a future date and and

time in which & Cohtéht e’ ot &EotRsaan THeopHEATRsR Sristsat S thBe e #5te and time.
The minimum yalus,etavaiaie yalues is.Jorexamnle s andime ich s odardhgn a
ded fi he optlcaﬂ disk 2.

recorded date and time of a content file which has been recor rstint In the type

of the target enrtry hypeofrentryh-ar identifierds setnuhighdngdicates whetheribe contant file relating
to the representative time information exists just under the folder or it exists at further lower hierarchy.

The system contrbhasicom 19cwhenasarting andidisplaying tcomentfilels accorditigrtotandesired order
in the state in which content files are put into categories by folders, as described with reference to

F@.17t0Fﬁg.?OFﬁﬁﬂﬁﬁﬁ%[ﬁ%E@Sﬁﬂ@ time of a content file which has been

recorded first in the optical disk 2.

In the type of the target entry {type of entry}, an
identifier is set, which indicates whether the content file
relating to the representative time information exists just
under the folder or it exists at further lower hierarchy.

The system control micom 19, when sorting and displaying
content files according to a desired order in the state in which
content files are put into categories by folders, as described
with reference to Fig., 17 to Fig. 20, simplifies processing
relating te the display by efficiently utilizing
representative time information recorded in the extension data
unit (Property extension Data Unit) by the representative time
information to shorten time required for the display.

Specifically, the system contrel micom 19 detects
sequential folders in the lower hierarchy from a folder entry
instructedigrtheuserbasedtn1indexinfoxmation(entry_index)
recorded in the child entry list, and sets the display order
of the folders in the lower hierarchy according to
representative £ime information set at the folders in the lower

hierarchy. When a folder exist in a further lower hierarchy
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relating to the display by efficiently utilizing representative time information recorded in the extension
data unit (Property extension Data Unit) by the representative time information to shorten time
required for the display. Specifically, the system control micom 19 detects sequential folders in the
lower hierarchy from a folder entry instructed by the user based on index information (entry-index)
recorded in the child entry list, and sets the display order of the folders in the lower hierarchy
according to representative time information set at the folders in the lower hierarchy. When a folder
exist in a further lower hierarchy 70 of any folder in the lower hierarchy, the system control micom 19
sets the displa$ braY if A& seriRriBRerrieralthg aBEHMINGRE rpTESENERVRIhathfSMmation set at
the folder in fui@egleocvgertm%rar%h .l‘I:_ihe soyéséery contr Lmic?th setithe display order in the folders
based on representative time information a5 déscribed above and displays Eonteht fifesBelonging to

respective foldgrs-inrthenerdey instructed by the uset Aceardingly. the systemp cpatrel picom 19

updates the index file so as to correspond to respective processing of recording, deletion or
movement of the contentdite llontbis Icases the gystem control micom 19 updates the order of index
information (entry_index) recorded in the child entry list relating to the folder and the extension data
unit (Property The system control micom 19 sets the display order in
the folders based on representative time information as
described above and displays content files belonging to
respective folders in the order instructed by the user.

Accordingly, the system control micom 19 updates the
index file so as to correspond to respective processing of
recording, deletion or movement of the content file. In this
case, the system control micom 19 updates the order of index
information (entry_index} recorded in the child entry list
relating to the folder and the extension data unit (Property
Extension Data Unit) by representative time information so as
to correspond to respective processing of recording, deletion
or movement of the content file.

Flowcharts of Fig. 22 to Fig. 25 show processing
procedures of the system control micom 19 relating to
processing of representative time information when a content
file is deleted.

In the embodiment, the order of index information
(entry_index) recorded in the child entry list relating to the

folder and the extension data unit (Property Extension Data

Unit) by representative time information in the index file are

71



Extension Data Unit) by representative time information so as to correspond to respective processing
of recording, deletion or movement of the content file. Flowcharts‘of Fig. 22 to Fig. 25 show
processing procedures of the system control micom 19 relating to processing of representative time
information when a content file is deleted. In the embodiment, the order of index information
(entry_index) recorded in the child entry list relating to the folder and the extension data unit (Property
Extension Data Unit) by representative time information in the index file are 71 updated so as to
correspond to the recording, deletion or movement of the content file, thereby allowing the sorting

order (type_of B} Fstotdedih the GHIEETRPTIE: refatiye o fiecfotdétdo Cfiedbb t8%he sorting
order (type_of39dhJgeoied he sxtenop data il iFugner Fxiension Data, poit) by

il i : €
representative time information. When the deletion of a content file is instfucte ,ﬁwoex s"“ys?em control

micom 19 delesesdhe cqpent file,op the, e management system of the, aptical disk 2; then, starts

processing procedures relating to processing of representative time information and proceeds from
step SP121 tastepSPAP3e intthe-stepeSPARA, the-systaim conrel mkom: EPsels arventry number

(index information (entry_index) ) of an entry relating to the deleted content file as a target, and
recorded in the extension data unit (Property Extension Data

Unit) by representative time information.

When the deletion of a content file is instructed, the
system control micom 1% deletes the content file on the file
management system of the optical disk 2, then, starts
processing procedures relating to processing of
representative time information and proceeds from step SP121
to step SP12Z. In the step SP122, the system control micom
19 sets an entry number (index information (entry index)) of
an entry relating to the deleted content file as a target, and
detects index information (parent_entry index) of a parent
entry recorded in the entry in the next step SP123.

In the next step SP124, the system control micom 19
acquires entry information from the parent entry, and detects
the sorting order (type_of sort) from the extension data unit
(Property Extension Data - Unit) by representative time
information registered in the parent entry in the next step
SP125,

Next, the system control micom 19 proceeds to step SF1246,
detects index information (parent entry index) cof the parent

entry from entry information of the parent entry detected in
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detects index information (parent_entry_index) of a parent entry recorded in the entry in the next step
SP123. In the next step SP124, the system control micom 19 acquires entry information from the
parent entry, and detects the sorting order (type_of sort) from the extension data unit (Property
Extension Data Unit) by representative time information registered in the parent entry in the next step
SP125. Next, the system control micom 19 proceeds to step SP126, detects index information (parent
entry index) of the parent entry from entry information of the parent entry detected in 72 step SP124,
and judges whether there is another parent entry or not. In the case that the parent entry detected in

step SP124 isth&Rrithy fit thé Sider 3¢ fie YOI At arcRy thete i€ AG T Bare R ErtRFiIFStehYsP 126,

therefore, the system,.control micom 19 proceeds from step SP126 to step SP127. In the step SP127,
the system control micom 19 sets a switch (folder sort) to OFF, which relates to the setting of whether

sorting processing relatingnto thes folees is pesformed ordint rafter that: proceeds o step$P128. The
sorting processing relating to the folder is processing of sorting the order of index information

(entry_index) réeokded émthey child emtryfhistdelatng ththe: dpldet eWherhtherehis aeparententry in step

SP126, the system
parent entry in step SP126, therefore, the system control micom
18 proceeds from step SP126 to step SP127. In the step SP127,
the system control micem 19 sets a switch (folder_sort) to OFF,
which relates to the setting of whether sorting processing
relating to the folder is performed or not, after that, proceeds
to step SP128. The sorting processing relating'to the folder
is processing of sorting the order of index information
{entry_index) recorded in the child entry list relating to the
folder.

When there is a parent entry in step SP126, the system
control micom 19 proceeds from step SPi26 to step SP129%. The
system control micom 1% detects index information
(entry_index) of the head from the child entry list relating
to the content file recorded in the parent entry in step SP124
in step SP129. The systemcontrol micom 19 also judges whether
the head index information (entry index) relates to the target
set in step SP122 or not in the next step SP130.

When the head index information (entry index) does not
relates to the target set in step SP122, the system control

micom 19 proceeds from step SP130 to step SP127, sets the switch

(folder_sort}) of sorting processing relating the folder to OFF,
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control micom 19 proceeds from step SP126 to step SP129. The system control micom 19 detects
index information (entry_index) of the head from the child entry list relating to the content file
recorded in the parent entry in step SP124 in step SP129. The system control micom 19 also judges
whether the head index information (entry-index) relates to the target set in step SP122 or not in the
next step SP130. When the head index information (entry_index) does not relates to the target set in
step SP122, the system control micom 19 proceeds from step SP130 to step SP127, sets the switch
(folder_sort) of sorting processing relating the folder to OFF, 73 after that, proceed to step SP128. On
the other hand® Wieh the hedFragdnfdinilion @htse indX) feistet tBthetarset ¥&ER step SP122,

the system control [Enicom 1 proce{_eds from stig SP130 to step SP131. The a}éstem control micom 19
[

sets the switch tolder “sor) ot eHIRG I6&88sing retdting Hig foiddris o CahRF that Iibceeds to

step SP128. The:systeatregntiph picom,Ld delates indax information (entry-Jndex)relating to the
target from the child entry list recorded in the parent entry detected in step SP124 in step SP128 and

proceeds to stepSPE¥F3 {Fig- @3y tthe 3ystam canteol=micoam18judges whietber it s srecessary to sort
the order of index information (entry-index) recorded in the child entry list relating to the folder
according to aSeties Gitsioceseindefrorrstep SP126:tbigtgpprocessing relating the

folder to ON, after that, proceeds to step 52128,

The system control micom 19 deletes index information
(entry_index) relating to the target from the child entry 1ist
recorded in the parent entry detected in step SP124 in step
SP128 and proceeds to step SP133 (Fig. 23).

The system control micom 19 judges whether it 1is
necessary to sort the order of index information (entry_index)
recorded in the child entry list relating to the folder
according to a series of processing from step SP126 to step
S5Plz8. That is, the system control micom 19 judges that it
is necessary to sort the order of index information
(entry_index) when the head index information (entry index)
relates to the target and sets the switch (folder sort) of
sorting processing relating to the folder to ON.

Instep SP 133, the systemcontrol micom 19 judges whether
a child entry relating to the content file remains or not in
the parent entry detected in step SP124. When any child entry
relating to the content file does not remain, the system control
micom 19 proceeds from step SP133 to SP134. In step SP134,

the system control micom 19 judges whether a child entry
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SP128. That is, the system control micom 19 judges that it is necessary to sort the order of index
information (entry_index) when the head index information (entry-index) relates to the target and sets
the switch (folder sort) of sorting processing relating to the folder to ON. In step SP 133, the system
control micom 19 judges whether a child entry relating to the content file remains or not in the parent
entry detected in step SP124. When any child entry relating to the content file does not remain, the
system control micom 19 proceeds from step SP133 to SP134. In step SP134, the system control
micom 19 judges_whether a child entry 74 relating to the folder exist with respect to the parent entry

detected in steftSPT2A%FREAHEHGRY Gl tR} FRISTREPRSthe folthe? RGFRERGt BRIEE Ythe system

control micom &gtgg%%%eds fram s p;SR134 10 step 5P135 gfi . 5)1h nstep SP135 the system
control micom 19 judges whethef the sortiﬁé order (typee_%ffsg?tflgnlt C!e €(es-r)l(tgeE sion daa,%éuﬁ%it (Property

Extension Data &nifi selatingde repeasentativedine , inforaalion:Qfithe parent enfryisan ascending
order or not. When the sorting order (type_of_sort) is the ascending order, the system control micom

19 proceeds fronp stepiSPi835tosstep SPI36. tn stapBP1863the( 8yisten? ontrol micom 19 sets
representative time information (time) of the extension data unit (Property Extension Data Unit) to the
maximum value of availabiéRalfies théR epfaeeds (o stepPSPigpn 19 judges whether

the sorting order (type_of sort) in the extension data unit
(Property Extension Data Unit) relating to representative time
information of the parent entry is an ascending order or not.
When the sorting order (type of sort) is the ascending order,
the system contrel micom 19 proceeds from step SPL35 to step
SPl36. In step 3Pl36, the system control micom 19 sets
- representative time information {time) of the extension data
unit (Property Extension Data Unit) to the maximum value of
available values, then, proceeds to step SP137.

When the sorting order {type of sort) is not the ascending
order in step SP135, the system control micom 19 proceeds from
step SP135 to step SP138. In the step SPL38, the system control
micom 19 sets representative time information {time) of the
extension data unit {Property Extension Data Unit) to the
minimum value of available values, then, proceeds to step
SP137.

When a child entry relating to the folder exists in the
above step SP134, the system control micom 19 proceeds from
step SP134 to step SPL40 (Fig. 24} .

In addition, when a child entry relating to the content
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When the sorting order (type of sort) is not the ascending order in step SP135, the system control
micom 19 proceeds from step SP135 to step SP138. In the step SP138, the system control micom 19
sets representative time information (time) of the extension data unit (Property Extension Data Unit) to
the minimum value of available values, then, proceeds to step SP137. When a child entry relating to
the folder exists in the above step SP134, the system control micom 19 proceeds from step SP134 to
step SP140 (Fig. 24). In addition, when a child entry relating to the content 75 file remains in the
parent entry in the above step SP133, the system control micom 19 proceeds from step SP133 to

step SP142. Ihstép SBE4% 5 thid sy B MadTHirolichin 19 dERASE M ifdex fforifation (entry

index) from the gbild eniry,list, felating, (9 ahe sontent fle tecorded in the parent entry and sets the
' ' ind he %ea% f {

content file according to the index information (entry index) as t contentiile. In step SP143,

the system controlsnigor dfiacquires eptveinfernation ohthehead cantentfile. Thene insthe next step
SP144, the system control micom 19 detects time information corresponding to the sorting order

(type_of _sort) diitlge: extdnsion data ubir(Prepenyl ExtensiomDatee Unit) frometimey infdrmation set in
the entry information to set the information as a first time information (time_el), after that, proceeds
relating to the content file recorded in the parent entry and
sets the content file according to the index information (entry
index) as the head content file.

In step SP143, the system control micom 19 acquires entry
information of the head content file. Then, in the next step
SP144, the system control micom 19 detects time information
corresponding to the sorting order (type of scrt) of the
extension data unit (Property Extension Data Unit) from time
information set in the entry information to set the information
as a first time information (time_el}, after that, proceeds
to step SP145. Time information is a generation date and time
(entry_generation time) or an update date and time
(entry modification_time) of the entry.

The system control micom 19 judges whether a child entry
relating to the folder is recorded in the parent entry detected
in step SP124 or not in the step SP145. When any child entry
reilating to the folder is not recorded, the system control micom
19 proceeds from step SP145 to step SP146 (Fig. 24)}. 1In the
step SP146, the system control micom 19 sets the first time
information (time_el) set in the step S$SP144 in the

representative time information {time) of the extension data
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to step SP145. Time information is a generation date and time (entry_generation_time) or an update
date and time (entry_modification_time) of the entry. The system control micom 19 judges whether a
child entry relating to the folder is recorded in the parent entry detected in step SP124 or not in the
step SP145. When any child entry relating to the folder is not recorded, the system control micom 19
proceeds from step SP145 to step SP146 (Fig. 24). In the step SP146, the system control micom 19
sets the first time information (time_el) set in the step SP144 in the representative time information
(time) of the extension data 76 unit (Property Extension Data Unit) . The system control micom 19

sets the type of tHe tAfgetHiAY (B eeSrdmiyy of hBRdkibnsidih B Uit (PRESEty E¥ERSion Data
Unit) as the file, dn ;Qgge&gte@y P147. g fteerghat Jo o%enecds to(%te SP%B?. )C/thn afchci d entry relating
| 145 the Sy ste Goltol TicB 16 prosests

to the folder is recorded In the aﬁove step SP e sys rol mic 9 proceeds from step

SP145 to step SR (Rg. 24 oI the step3R14Q, the systerhcantrolypicom 19 detegts; the head

index information (entry_index) of the child entry list relating to the folder, which is set in the parent
entry. Then, inithechextrsiep SR&49StheiSystent eantrbkmjcam d&: eleteets repegsertative time
information recorded in the entry according to the head index information (entry_index), sets the
information as a secorftMimetintbrmatica tfivieréd)atiaryy to the folder is recorded

in the above step SP145, the system control micom 19 proceeds
from step SP145 to step SP140 (Fig. 24).

In the step SP140, the system control micom 19 detects
the head index information (entry index) of the child entry
list relating to the folder, which is set in the parent entry.
Then, in the next step SP149, the system control micom 19
detects representative time information recorded in the entry
according to the head index information {entry index), sets

the information as a second time information (time e2), then,

proceeds to step SP150.

In the step SP150, the system control micom 19 judges
whether a child entry relating to the content file remains or
not in the parent entry detected in step SP124. When any child
entry relating to the content file does not remain, the system
control micom 19 proceeds from step SP150 to step SP151. 1In
the step SP151, the system control micom 19 sets the second
time information (time_e2) set in step SP140 in the
representative time information (time) of the extension data
unit (Property Extension Data Unit). In the next step 5P152,

the system control micom 19 sets the type of the target entry
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proceeds to step SP150. In the step SP150, the system control micom 19 judges whether a child
entry relating to the content file remains or not in the parent entry detected in step SP124. When any
child entry relating to the content file does not remain, the system control micom 19 proceeds from
step SP150 to step SP151. In the step SP151, the system control micom 19 sets the second time
information (time-e2) set in step SP140 in the representative time information (time) of the extension
data unit (Property Extension Data Unit) . In the next step SP152, the system control micom 19 sets
the type of the target entry 77 of the extension data unit (Progerty Extension Data Unit) as the folder,

after that, procBeds6 SBpBPIST (Bt 23)" Whéh BRid-entr reRthg toPme cdMtht fiffremains in

the above stept§glgglg1eq:syst%gl co%okmicom 19 Broceeds frorrg]s:)tf SPL50 tostep SP154 (Fig.
25) . In the step SP154, thé s;a}ste?ﬁ: control nficom 19 Jsud%%ssvt\}ﬁgther th?e7 S({)rtll”r?g or §r' (type_of _sort)

of the extension data whEt{ProperY & depsipn-Late: Wpit) relatingtoespectvedimernfarmation of the
parent entry is ascending order or not. When the sorting order (type_of_sort) is the ascending order,

the system controltimécemnold progeetisiffom step SPhtasteprSP Ibhb:dm the stepdSRHs5, the
system control micom 19 judges whether the first time information (time el) is older than the second
time informatioh* @& t6P). SVREA the Msehnte?154 (Fig. 25). 1In the step SP154,

the system control micom 19 judges whether the sorting order
(type_of_sort) of the extension data unit {Property Extension
Data Unit) relating to respective time information of the
parent entry is ascending crder or not. When the sorting order
(type_of_sort} is the ascending order, the system control micom
19 proceeds from step SP154 to step SPi55.

In the step SP155, the system control micom 19 judges
whether the first time information (time_el) is older than the
second time information (time_e2}. When the first time
information (time_el} is older than the second time information
(time_e2), the system control micom 19 proceeds from step SP155
to step SP156. In the step SPi56, the system control micom
19 sets the first time information (time el) in the
representative time information (time) of the extension data
unit (Property Extension Data Unit). In the next step SP157,
the system control micom 19 sets the type of the target entry
(type_of_entry) of the extension data unit (Property Extension
Data Unit) as the file, after that, proceeds to step SP137.

In the above step $P155, when the first time information

(time_el) is not older than the second time information
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information (time el) is older than the second time information (time_e2), the system control micom 19
proceeds from step SP155 to step SP156. In the step SP156, the system control micom 19 sets the
first time information (time el) in the representative time information (time) of the extension data unit
(Property Extension Data Unit) . In the next step SP157, the system control micom 19 sets the type of
the target entry (type_of_entry) of the extension data unit (Property Extension Data Unit) as the file,
after that, proceeds to step SP137. In the above step SP155, when the first time information (time el)
is not older than the second time information 78 (time_e2), the system control micom 19 proceed from
step SP155 tol$tEpeSPA50. theheysteprePIBor temsyetaml Controk aicoit ok skep th€ Seeond time

information (tirge e2) in the 1r%)resentat've time ingopr%agtion time) of the extensioP data unit (Property
Extension Data Unit) “Hnhé hext st8p SP160  the §y8m EoRtrSH AT 1Y &R thE B8 of the target

entry (type_of, gntry) pf the extension data,unit, (Property, Extension Rata Unit) as the fplder, after
that, proceeds to step SP137. When the sorting order (type o%sort) iS not the ascending order in the

above step SPi&dy the systenyeoninat micesr49+ preceedsdsom-steph SRbEA tasstep §P4H1. In the
step SP161, the system control micom 19 judges whether the first time information (time el) is newer
than the secondrtirnel iforraation Eftivee sé2nobPave Wiidn the firstitimerinfdrnsaion JEielel) is

the system control micom 19 sets the type of the target entry
{type of entry) of the extension data unit (Property Extension
Data Unit) as the folder, after that, proceeds to step SP137.

When the sorting order (type of sort) is not the ascending
order in the above step SP154, the system control micom 19
proceeds from step SPL54 to step SP1l61l. In the step 3Pl61,
the system control micom 19 judges whether the first time
information (time_el) is newer than the second time information
{(time_e2)or not. When the first time information {(time el) is
newer than the second time information (time e2}, the system
contrel micom 19 proceeds from step SP161 Lo step SP 159, When
the first time information (time el) is not newer than the
second time information (time e2), the system contrel micom
19 proceeds from step 3PLlol to step SPL56.

When the entry is deleted by the deletion of the content
file according to the processing of the above respective steps,
the system control micom 19 detects time information of the
content file belonging just under the parent entry of the
content file to be deleted and representative time information

of the folder, and selects these time information based on the
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newer than the second time information (time_e2), the system control micom 19 proceeds from step
SP161 to step SP 159. When the first time information (time el) is not newer than the second time
information (time_e2), the system control micom 19 proceeds from step SP161 to step SP156. When
the entry is deleted by the deletion of the content file according to the processing of the above
respective steps, the system control micom 19 detects time information of the content file belonging
just under the parent entry of the content file to be deleted and representative time information of the
folder, and selects these time information based on the 79 sorting order (type_of_sort) to update the
representative tiié Lipdopration( sir_parestentryo Tisl s ystdm eamtpslanrdh 1OV viénthe

representative.tin%e information.is pdated,'él%d es whether the switch (folder_sort) relating to sort

processing is set 18 ORF St tin"s %pp§l5f e the switch (folder-sort) is set to OFF, the

system control micom-43 prpgeeds.fiam. sien, SPL3740 sten, SR16219,.e0d 1 progessing procedures.

On the other hand, when the switch (folder sort) is set to ON, the system control micom 19 proceeds
from step SP134# ftarstepi 52163, dn thepstep«aR 163; ihg systemcoriot micame 19ssatsdhe parent
entry as the entry to be sorted and in the next step SP164, performs sorting processing relating to the
folder, after thdtf pideeeds td step BR1GZtG end the processiigg is set to OFF or not

in step SP137. When the switch (folder sort) is set to OFF,
the system control micom 19 proceeds from step $P137 to step
SP162 to end the processing procedures.

On the other hand, when the switch (folder sort) is set
to ON, the system control micom 19 proceeds from step SP137
to step SP163. In the step SP163, the system control micom
19 sets the parent entry as the entry to be sorted and in the
next step SPle4d4, performs sorting processing relating to the
folder, after that, proceeds to step $P162 to end the processing
procedures. The system control micom 19 deletes the target
entry at the same time as these processing.

In the case that an entry is registered according to the
record of a content file, or in the case that an entry is updated
according to movement of a content file between folders, the
systemcontroel micom 19 performs the same processing procedures
as the above processing procedures described with reference
to Fig. 22 to Fig. 25, that is, representative time information
of the corresponding folder is updated, and the type of a target

entry {(type_of entry) is updated so as to correspond to the

update of The representative time information.
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procedures. The system control micom 19 deletes the target entry at the same time as these
processing. In the case that an entry is registered according to the record of a content file, or in the
case that an entry is updated according to movement of a content file between folders, the system
control micom 19 performs the same processing procedures as the above processing procedures
described with reference to Fig. 22 to Fig. 25, that is, representative time information of the
corresponding folder is updated, and the type of a target entry (type_of_entry) is updated so as to
correspond to the update of the representative time information. 80 When the extension data unit
(Property Extension D8teerUAReretatim) o ceprdséntativiettiniBzinforriation:s 1ot set tdethe parent
entry, the system control micom 19 performs processing relating to the deletion by directly proceeding

from step SP12&'t0'step 8P 137 ihthE AR BIgtessing pRscddtireE 6 ERY: 22°td'Rlg 555, The
extension datawittgferoggggngxtg%pg’D%trgeugi?;c)f?cceé%tir&tﬂotrre&eﬁtli\é% Ign?%nforn‘nréti&ps IS registered
|

! rro
together when the folder entry Is registered according to the previous setting yptﬁe user. Flowcharts

of Fig. 26 to Fig,28 showthesostprogessing. atstop: SR 18AJINFIg+39 Jhecausierycontp! micom 19
performs processing procedures of the sort processing also when the index file is updated according
to the record ofttepcOREIR file, moyed@it3sf the folderand the ke dnadditigntecedures
of Fig. 22 to Fig. 25. The extension data unit (Property
Extension Data Unit) relating to respective time information
is registered together when the folder entry is registered
according to the previocus setting by the user.

Flewcharts of Fig. 26 to Fig., 28 show the sort processing
of step SPL164 in Fig. 25. The system control micom 12 performs
processing procedures of the sort processing also when the
index file is updated according to the record of the content
file, movement of the folder and the like, in addition to
processing relating to deletion of the content file.

When the processing procedures are started, the system
control micom 19 proceeds from step SP171 to step $P172. In
the step SP172, the system contrel micom 19 acquires entry
information of a folder to be sorted. In the next step SP173,
the system control micom 19 judges whether a parent folder exist
with respect to the folder to be sorted. When any parent folder
does not exist with respect to the folder to be sorted, the
system control micom 19 proceeds from step SP173 to step Spli4

to end the processing procedures.

When a parent folder exists with respect to the folder
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processing relating to deletion of the content file. When the processing procedures are started, the
system control micom 19 proceeds from step SP171 to step SP172. In the step SP172, the system
control micom 19 acquires entry information of a folder to be sorted. In the next step SP173, the
system control micom 19 judges whether a parent folder exist with respect to the folder to be sorted.
When any parent folder does not exist with respect to the folder to be sorted, the system control
micom 19 proceeds from step SP173 to step Sp174 to end the processing procedures. When a parent
folder exists with respect to the folder 81 to be sorted, the system control micom 19 proceeds from
step SP173 totstepsSP176eth thid steyy SRIT5; ohé systermaontic] micom<l: détectsaregntry number
(index information (entry-index)) of the parent entry and acquires entry information of the parent entry

in the next step’ SP1765n HhemeXE Steh SPHY 7 ke S8k Tbhtrol HiiEomYES edetet tHe number of

index information (entry @de&(% from the achlldeenrgg list r‘%lé:t)lng to‘tzhrelgglger regflstered at the parent

Cech ? :
entry. In the next step SP178, he %yg’tem Control micom fitialiZes"a varlé‘BIeQ:?“‘taoté“ Value "1", and
detects the i-th |

( ingex infarmation (SQtVYéHQeXQJQPQ%U‘e&@‘!‘Ei‘?”” RSt [elating 1 the felder registered
in the parent entry in step SP179, then, proceeds to step SP180. In the step SP180, the System
control micom i8fudgesion of the parent entry in the next step SP176.

In the next step SP177, the system control micom 19
detects the number of index information (entry index) from the
child entry list relating to the folder registered at the parent
entry. In the next step S5P178, the system control micom 19
initializes a variable “i” to a value “1%, and detects the i-th
index information (entry_index) from the child entry list
relating to the folder registered in the parent entry in step
5P179, then, proceeds to step SP180.

In the step SP180, the system control micom 19 judges
whether index information {entry index) detected in step SP179
is index information (entry_index) relating to the folder to
be sorted or not. When the detected index informatiocn
(entry_ index) is not index information {entry_index) relating
to the folder to be sorted, the system control micom 19 proceeds
from step SP18( to step SP181 and increments the variable “i”
by a value “1”, after that, returns to step SP179. The system
control micom 19 sequentially increments the variable “i” and
repeats processing procedures from step SP1l79 to step 181.

When index information (entry index) detected in the

above step SP181 is index information (entry index) relating
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whether index information (entry_index) detected in step SP179 is index information (entry_index)
relating to the folder to be sorted or not. When the detected index information (entry_index) is not
index information (entry_index) relating to the folder to be sorted, the system control micom 19
proceeds from step SP180 to step SP181 and increments the variable "i" by a value "1", after that,
returns to step SP179. The system control micom 19 sequentially increments the variable "i" and
repeats processing procedures from step SP179 to step 181. When index information (entry index)
detected in the above step SP181 is index information (entry index) relating 82 to the folder to be
sorted, the system-&6nfrol dsiedm 9 Emt@ééis frons sepeSRIBT- o step SP82 andsubdtitutes a
value of the valuable "i" for a variable e system control micom 19 detects that the index

information (entr”" rfh&é)?)ptos beEortsy Si§?€c§r%3e§izl nWHaf HOMBET it e 2h1ia BHinP fistdét in the

parent entry by the, processing from step SP179 to step 181, Nex the system ontrol Jmicom 19
proceeds to step SP183 (Fig. 27) In therstep SP183 thej%yste contro%lm%corlﬁ T9Sels i(z:slé)swnch

(update_sw) indicadingsupdate pracessing toan ofl-stalg. aligt that; pracseds tg step,5R184. In the

step SP184, the system control micom 19 judges whether a value of the variable "n" set in step
SP182 is 2 or meresnamiédyl the Wblderrtortis=soritedtis mattihée dead:tolden icthe=child erttey list in the

parent entry.

parent entry by the processing from step SPL79 to step 181.

Next, the system control micom 19 proceeds to step SP183
(Fig. 27). 1In the step SP183, the system control micom 19 sets
a switch {update_sw) indicating wupdate processing to an
off-state, after that, proceeds to step SP184. In the step
SP184, the system control micom 19 judges whether a value of
the variable “n” set in step SP182 is 2 or more, namely, the
folder to be sorted is not the head folder in the child entry
list in the parent entry.

When the value of the variable “n” is 2 or more, the system
control micom 19 proceeds from step SP184 to step SP185 and
detects index information {entry index) recorded in the
{n—-1)th order in the child entry list set in the parent entry
detected in step SP175. In the next step SPi86, the system
control micom 19 sequentially compares entry information of
the entry to be sorted with entry information (entry_index)
detected in step SP185 according to the sorting order
{(type of sort).

In the comparison processing, the system control micom

19 proceeds from step SP190-1 to step SP190-2 shown in Fig.
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When the value of the variable "n" is 2 or more, the system control micom 19 proceeds from step
SP184 to step SP185 and detects index information (entry_index) recorded in the (n-1)th order in the
child entry list set in the parent entry detected in step SP175. In the next step SP186, the system
control micom 19 sequentially compares entry information of the entry to be sorted with entry
information (entry_index) detected in step SP185 according to the sorting order (type_of sort). In the
comparison processing, the system control micom 19 proceeds from step SP190-1 to step SP190-2
shown in Fig. 83 29. In the step SP190-2, the system control micom 19 detects the sorting order
(type of sort) récorded in the child entry list, and acquires representative time information recorded in
one entry information tp be compared in the next step SP190-3. In the next step SP190-4, the system

control micom 19 acquifes e 5re3RmtAtive Tifte TR oA TSSO HER i tHe Bthet ERtr§ Sihformation to
be compared. {hen. (e sygiem goptral micogy 19, compares rapresentafive time ipformation acquired

in step SP190-3 with repreSentative tinie information acquired in step SP190-4 to acquire the
compared resulty and returns-to thesstart of dhe processing preceduresHystep SR8 dNext, in step

SP187, the system control micom 19 judges whether the sorting order of the entry to be sorted is
[yewOus in one entry information to be compared in the next step $P190-~3.
In the next step SP190-4, the system control micom 19 acquires
representative time information recorded in the cother entry
information to be compared. Then, the system control micom
19 compares representative time information acquired in step
SP190~-3 with representative time information acquired in step
SP190-4 o acquire the compared result, and returns to the start
of the processing procedures by step SP190-6.

Next, in step SP1i87, the system control micom 19 judges
whether the sorting order of the entry to be sorted is previous
to the entry according to index information {entry index)
detected in step SP185 or not bkased on the compared result
acquired in step SP186. The sorting order of the entry to be
sorted is not previcus to the entry according to the detected
entry according to index information (entry_index), it is not
necessary to performing sorting, therefore, the system control
micom 19 proceeds from step SP187 to step 3P188.

In the step SP188, the system control micom 19 judges
whether a switch for update (update_sw) is set to OFF or not.
When the update switch (update sw) is set to ON, the system

control micom 19 proceeds from step SP188 to step SP182 to end
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to the entry according to index information (entry_index) detected in step SP185 or not based on the
compared result acquired in step SP186. The sorting order of the entry to be sorted is not previous to
the entry according to the detected entry according to index information (entry _index) , it is not
necessary to performing sorting, therefore, the system control micom 19 proceeds from step SP187 to
step SP188. In the step SP188, the system control micom 19 judges whether a switch for update
(update_sw) is set to OFF or not. When the update switch (update_sw) is set to ON, the system
control micomt 9 procgeggg‘@{n st%§e%188ego step SP189 to end 84 the processing procedures. In
the above step %lgf the sortlﬂgporder of thé entry to be sorted is previous to the detected entry

according to the index informationentpy index)s thesystem.caniolicam, 49 proceeds, from step
SP187 to step SP190. In the step SP190, the system control micom 19 replaces the n-th index

information (entrysindex)with the (prdytvindexdnformationdensy_idex), anshsetsitheswitch of
update (update_sw) to the on state in the next step SP191. In step S2192, the system control micom
19 decrements$-ffe afianlé noBpatiainel et aftek BidgE )proceedsyotstep-SPU 88! Inthestep SP188,

when the upd tg switch is set to OFF, the sée/stem control micom 19]!oroceeds from stega SP188 to step
SP194 (Fig. 28). RISEWRER the UhllisBr thd VAriapIg BRPiFF190-  In the step SP190,

the system control micom 19 replaces the n-th index information
(entry_index) with the (n-1)th index information (entry_index),
and sets the switch of update (update_sw) to the on state in
the next step SP191. In step SP192, the system control micom
19 decrements the variable “n” by a value “1”, after that,

proceeds to step SP1E88.

In the step SP188, when the update switch is set to OFF,
the system control micom 19 proceeds from step SP188 to step
SP1%4 (Fig. 28). Alsoc when the value of the variable “n” is
not 2 or more in the above step SP184, the system control micom
19 proceeds to step SP194.

In the step SP194, the system control micom 19 judges
whether the value of variable “n” is equal to or less than a
value obtained by subtracting a value “1” from the number of
index information {entry_index) detected in step $P177 or not,
namely, judges whether further another folder to be compared
exists in the child entry list or not. When the value of the
variable “n” is equal to or less than the value obtained by
subtracting a value “1” from the number of index informatiocn,

the system contrcol micom 19 proceeds from step SP194 to step
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not 2 or more in the above step SP184, the system control micom 19 proceeds to step SP194. In the
step SP194, the system control micom 19 judges whether the value of variable "n" is equal to or less
than a value obtained by subtracting a value "1" from the number of index information (entry_index)
detected in step SP177 or not, namely, judges whether further another folder to be compared exists
in the child entry list or not. When the value of the variable "n" is equal to or less than the value
obtained by subtracting a value "1" from the number of index information, the system control micom
19 proceeds from step SP194 to step 85 SP195. The system control micom 19 acquires (n+l)th index
information (er?t]r?)}-?r?dex) from the child entry list in the step SP195, and compares the sorting order

between an entry of the folder ccor%ingttot eé{nﬂ%rt]h iq ex information anglthe entr% to be sorted in
28" Then™iT the next &&p'SP187, REdytert®Bftrol micom 19

e .5 em.
the same manner as described i Fig|

judges whethentherserting,prderaf fheieniy tehe-soried isilater thap the sarfing, arder.af the entry

according to index information (entry_index) detected in the step SP195 or not. When the sorting
order of the erfiBlt®ohe soitedislaters than thersartingcarder of ¢hereatry:aceardingde the«detected

index information, the system control micom 19 proceeds from step SP197 to step SP198. In the step
SP198, the Sy§fé]:ﬁi%§rﬂq§;ording to the (n+l)th index information and the entry

-to be sorted in the same manner as described in Fig. 29. Then,

in the next step SP1%7, the system control micom 19 judges
whether the sorting order of the entry to be sorted is later
than the sorting order of the entry according to index
information (entry_index) detected in the step $P195 or not.

When the sorting order of the entry to be sorted is later
than the sorting order of the entry according to the detected
index information, the system control micom 19 proceeds from
step SP197 to step SP198. 1In the step SP198, the system control
micom 19 replaces the n-th index information (entry index) with
the (n+l)th index information (entry_index) registered in the
child entry list, increments the variable “n” by a value “1”
in the next step SP189 and proceeds to step SP200.

In the step 5P194, when the value of the wvariable “n”
is not equal to or less than the value obtained by subtracting
the value “1” from the number of index information, further,
in the step SP197, when the sorting order of the entry to be
sorted is not later than the sorting order of the entry
according to the detected index information {entry index), the

system control micom 19 proceeds tc step SP2GO0.
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micom 19 replaces the n-th index information (entry_index) with the (n+l) th index information
(entry_index) registered in the child entry list, increments the variable "n" by a value "1" in the next
step SP199 and proceeds to step SP200. In the step SP194, when the value of the variable "n" is not
equal to or less than the value obtained by subtracting the value "1" from the number of index
information, further, in the step SP197, when the sorting order of the entry to be sorted is not later
than the sorting order of the entry according to the detected index information (entry index) , the
system control micom 19 proceeds to step SP200. 86 In the step SP200, the system control micom 19
changes setting of the Paféit 8@y utiit then & desthetemng e beCdoreacHEitb? tRAE keBEats anew the

sorting processingt[elatin%tgéhe above Fig. 26 to FI‘? 28 in the next sgﬁ SP201, and ends the
processing procedareSirt the RExPEH SPPY2T Wih réspE&SB the Biudrih Which rditekEntative time

information is changed aceerdipg (g,the deletion, pf the ganten, file.and 50 on, the. system, control

micom 19 detects the entry relating to the folder, which has been previous or later in the sorting order

from the child ertry tishepeorded intheceniry.relating ta ghe felder imthe sipperhierarchy, updates the
child entry list recorded in the entry relating to the folder in the upper hierarchy by the comparison with
representative ire ¢mfdsmalion recordedimtherenteyiithen, in the next step 5P202.

With respect to the folder in which representative time
information is changed according to the deletion of the content
file and so on, the system control micom 19 detects the entry
relating to the folder, which has been previous or later in
the sorting order from the child entry list recorded in the
entry relating to the folder in the upper hierarchy, updates
the child entry list recorded in the entry relating to the
folder in the wupper hierarchy by the comparison with
representative time informatiocon recorded in the entry, then,
updates the sorting order of the child entry list relating to
the folder s0 as to correspond to deletion of the content file
and the like.

A flowchart of Fig. 30 shows the processing of acquiring
representative time information relating to the processing
procedures of step SP190-3 and step SP190-4 in Fig. 29. In
this case, the system control micom 19 proceeds from step SP231
to step SP232 and acguires entry information of a target entry.
In the next step SP233, the system control micom 19 detects
representative time information (time) from the extension data

unit {(Property Extension Data Unit) relating to representative
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updates the sorting order of the child entry list relating to the folder so as to correspond to deletion of
the content file and the like. A flowchart of Fig. 30 shows the processing of acquiring representative
time information relating to the processing procedures of step SP190-3 and step SP190-4 in Fig. 29.
In this case, the system control micom 19 proceeds from step SP231 to step SP232 and acquires
entry information of a target entry. In the next step SP233, the system control micom 19 detects
representative time information (time) from the extension data unit (Property Extension Data Unit)
relating to representative 87 time information of the entry information, after that, proceeds to step

SP234 to retur 187118 S Bf #98 SHH S Y ProdeirBe Fioh et 51§ T3 ARG 532 show
processing progedres oLe-sysiein carliglmicom g whieh acauies. [epreseriatye e

information when the extension data unit (Property Extension Data Unit) relating to representative
time informatignds £t set .The system control micom 19 proceeds from step SP241 to step SP242
and acquires entry information of a target entry. In the next step SP243, the system control micom 19
judges whether a childlentohselatingotd aFfolder EkistswithEresped2tothevanget eatryigraot based on

the acquired entry information. When any child entry does not exist with respect
procedures of the system control micom 19 which acguires

representative time information when the extension data unit
{Property Extension Data Unit) relating to representative time
information is not set.

The system control micom 19 proceeds from step SP241 to
step 5P242 and acguires entry information of a target entry.
In the next step 5P243, the system control micom 19 judges
whether a child entry relating to a folder exists with respect
to the target entry or not based on the acquired entry
information. When any child entry does not exist with respect
to the target entry relating to the folder, the system control
micom 19 proceeds from step SP243 to step SP244 {(Fig. 32).

In the step 8P244, the system control micom 19 judges
whether there is a child entry relating to the content file
in the target file or not. When there is not any child entry
relating to the content file with respect to the target entry,
the system control micom 19 proceeds from step SPZ244 to step
SP245 and judges whether the sorting order (sort_type) is an
ascending order cr not. When the socrting order is the ascending
order, the system control micom 19 proceeds from step SP245

to step 3P246. 1In the step SPZ246, the syétem control micom

88



to the target entry relating to the folder, the system control micom 19 proceeds from step SP243 to
step SP244 (Fig. 32). In the step SP244, the system control micom 19 judges whether there is a child
entry relating to the content file in the target file or not. When there is not any child entry relating to
the content file with respect to the target entry, the system control micom 19 proceeds from step
SP244 to step SP245 and judges whether the sorting order (sort_type) is an ascending order or not.
When the sorting order is the ascending order, the system control micom 19 proceeds from step
SP245 to step SP246. In the step SP246, the system control micom 88 19 detects representative
time informatioh’frEft-tHe M asGiRtnT ardiaE bf availablel vdlasseafiemthit oprodeedsanistep SP248 to

end the processing procedures. In step SP245, when the sorting orde?résort_type) is not the
ascending ordgﬁ}t%g &/sBF LOAIOFMIBOMSTo 66885 oM BEGFEP3A5- ShiP SP249. In the step

SP249, the system control, rp@ggge ;glq]eée%@Orgg&%%%%tgtive time information from the minimum value
at,

of available values, after that, proceeds to Step SP248 to end the processing procedures. In the step

SP243, when a child entr ti a i ith res Iy, stem control
micom 19 proceeds fr%gn Ms?ffl Sglft’%fl% {of‘%l%?){ é%gséB%O\ellr% E'[]t]r1re8 s?fp?%oP(Zhh%%aﬁ?e@%%ge%ngﬁf%l micom 19
detects the i-thtimeless daformation: (entrydhdexy froam a-child- ebtnyilistmel®ingdoeeds from

step SP245 to step 5P249. In the step SP249, the system control

micom 19 detects representative time information from the

minimum value of available values, after that, proceeds to step

5P248 to end the processing procedures.

In the step SP243, when a child entry relating to a folder
exists with respect to the target entry, the system contrel
micom 1% proceeds from step SP243 to step SP250. In the step
SP250, the system control micom 1% detects the i~th index
information (entry_index) from a child entry list relating to
the folider.

In the next step S5P251, the system control micom 19
detects representative time information from the folder entry
according to the i-th index information (entry_index) and sets
the representative time information as a first time information
{el}. In the next step S$P252, the system control micom 19
judges whether a child entry relating to the content file exists
with respect to the target entry or not. When there is not
any child entry relating to the content file with respect to
the target entry, the system control micom 19 proceeds from

step SP252 to step $P253-1. In the step SP253-1, the system
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the folder. In the next step SP251, the system control micom 19 detects representative time
information from the folder entry according to the i-th index information (entry-index) and sets the
representative time information as a first time information (el). In the next step SP252, the system
control micom 19 judges whether a child entry relating to the content file exists with respect to the
target entry or not. When there is not any child entry relating to the content file with respect to the
target entry, the system control micom 19 proceeds from step SP252 to step SP253-1. In the step
SP253-1, the system 89 control micom 19 detects representative time information according to the
first time infornyR00TT fal) SBtGAThe StefeSPo53, dftathae Hrotddds thidiep SPEmATE td @hd the
processing procedures. In the step SP252, when there is the, child entry relating , to the content file in
the target entrﬁ?ﬁgrs,%?gmpgoﬁcﬁ?c% %rﬁ‘lﬁgr%n %Hberojcrééagnﬁaotn%%?eﬁ 255t %Peﬁ: P53 Hn the step

SP253, the sysfenscontighicom3R253 defectsindex informatian {eptry_index) of theyhead entry
from a child entry list relating to the content file, and acquires entry information of the entry according
to the index infermationi(eatnyr tretex) iz the next step SP254. In the next step SP255, the system
control micom 19 sets date and time information set in the entry information (generation date and
time (entry_generatiorLtifie) oftthie 8A#y2, when there is the child entry relating

to the content file in the target entry, the system control
micom 19 proceeds from step SP252 to step SP253. In the step
SP253, the gsystemcontroel micom SP253 detects index information
(entry_index) of the head entry from a child entry list relating
to the content file, and acquires entry information of the entry
according to the index information {(entry index) in the next
step SP254. In the next step SP255, the system control micom
19 sets date and time information set in the entry information
(generation date and time (entry generation time) of the entry
and update date and time (entry modification time) of the
entry) as a second time information (e2). Then, in the next
step SP256, the system control micom 19 compares the first time
information (el) with the second time information (e?2)
according to the sorting order, detects representative time
information by detecting time information whose sorting order
is previous, after that, proceeds to step SP254-1 to end the
processing procedures.

In the above step SP244, when a child entry relating to
the content file exist in the target entry, the system control

micom 19 proceeds from step SP244 to step SP258. In the step
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and update date and time (entry_modification_time) of the entry) as a second time information (e2) .
Then, in the next step SP256, the system control micom 19 compares the first time information (el)
with the second time information (e2) according to the sorting order, detects representative time
information by detecting time information whose sorting order is previous, after that, proceeds to step
SP254-1 to end the processing procedures. In the above step SP244, when a child entry relating to
the content file exist in the target entry, the system control micom 19 proceeds from step SP244 to
step SP258. In the step 90 SP258, the system control micom 19 detects index information

(entry_index) ot tRe hredd 8ntySk6m HrendiriteRiry 98t LeISts & thé eoRtertTie Brttdcuires entry

information of the entry, aggordin%to%qe index information (entr%ﬁi;ndex), in.the next step SP259. In the

next step SP260 theYsydt8midontrol ticom 16! sER" Bkte" A58 tireFinfotnadioR™Setin te Entry as the

second time infeimatiop (£2) «dRtecth rpresentativedime daformation, according 19 the sgcond time
information (e2) in the next step SP261, after that, proceeds to step SP248 to end the processing

procedures. Indlietakove seyiescebproressing of detpaing the oepiesentativedine;infarmation, when
the system control micom 19 detects representative time information of the folder entry
in the next step SP259,.

In the next step SP260, the system control micom 19 sets
date and time information set in the entry as the second time
infeormation (eZ), detects representative time information
according te the second time information (e2) in the next step
SpZ261, after that, proceeds to step SP248 to end the processing
procedures.

In the above series of processing of detecting the
representative time information, when the system control micom
19 detects representative time information of the folder entry
in step SP251, in the case that an extension data unit (Property
Extenszion Data Unit) relating to representative time
information is not set, the processing of the Fig. 31 and Fig.
32 is performed also for acquiring the representative time
information. In short, the system control micom 19 detects
time information by searching entries relating to all content
files existing in the lower hierarchy of the folder whose
representative time is acquired.

In the embediment, according to the setting of the
extension data unit (Property Extension Data Unit) relating

to representative time information, the system control micom
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in step SP251, in the case that an extension data unit (Property Extension Data Unit) relating to
representative time information is not set, the processing of the Fig. 31 and Fig. 32 is performed also
for acquiring the representative time information. In short, the system control micom 19 detects time
information by searching entries relating to all content files existing in the lower hierarchy of the folder
whose representative time is acquired. In the embodiment, according to the setting of the extension
data unit (Property Extension Data Unit) relating to representative time information, the system control
micom 91 19 is capable of detecting representative time of the desired folder without searching
entries relatingté the SRedRiene files exitingtin erroart hidrhvehins Pfesiie tresdystém control

micom 19 is ca 8?5%“ exeﬁuting UJ)datgo%gocessin% of the child entry list relating to the folder easily
and rapidly s0°as to CorteSpond to deistion Tetording or iy 8f fife Htnidht fie Fid bystem

control micom 49 perfayms update; of the chid, e st elating o the folder alsp agsording to

deletion, recording or change of the folder. Even in this case, the update processing can be
performed easityandsapidlyofb) Maragament information relaling g a-imerzene Condentfiles A and

B are sequentially recorded at areas having different time zones, a case occurs, where the order
the child entry list relating to the folder easily and rapidly
3¢ as to correspond to deletion, recording or change of the
content file.

The system control micom 19 performs update of the child
entry list relating to the folder also according to deletion,
recording or change of the folder. Even in this case, the
update processing can be performed easily and rapidly.

(5) Management information relating to a time zone

Content files A and B are sequentially recorded at areas
having different time zones, a case occurs, where the order
of time information of corresponding entries in the index file
will be opposite order to the order at the time of recording
depending on the area. 1In this case, it can be considered that
it is difficult for the user to detect a desired content file
according to the index file. It isdesirable toperformdisplay
according to the recording order also in this case.

In the embodiment, management information relating to
the time zone is recorded in the property file FP included in
the index file. In this case, management information relating
to the time zone includes standard management information and

individual management information, and the standard
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of time information of corresponding entries in the index file will be opposite order to the order at the
time of recording depending on the area. In this case, it can be considered that it is difficult for the
user to detect a desired content file according to the index file. It is desirable to perform display
according to the recording order also in this case. In the embodiment, management information
relating to the time zone is recorded in the property file FP included in the index file. In this case,
management information relating to the time zone includes standard management information and
individual management information, and the standard 92 management information is recorded in the

header of the BrOFETI AR FPIFG 33 SHWs 'S et afish dfthd BeanBarfRTanadeni&ft

information. Ing@gigl%@argimgnggement information, the size (size) is allocated at the head, and the
type of a data bl (data_type (=Default Time Zone Offset) is sequentially allocated. In the standard

management information; time JaformatiosEme zone. offsetelating i the time geneis sequentially
allocated. In the time information (time-zone-offset) relating to the time zone, an offset value from

UTC (Coordinatefiddniveisal .TinMe) whichtisrohe ofmuard estandard timeof lime, infosmatien recorded in
a property entr%/ is recorded. The individual management information is registered in
size) is allocated at the head, and the type of a data block
{(data_type (=Default Time Zone Offset}) is seguentially
aliccated. In the standard management information, time
information (time_zone_offset) relating to the time zone is
sequentially allccated. In the time information
(£ime_zone offset) relating to the time zone, an offset value
from UTC (Coordinated Universal Time} which is one of world
standard time of time information recorded in a property entry
is recorded.
The individual management information is registered in
a corresponding property entry by an extension data unit
(Property Extension Data Unit). °Tig. 34 shows a configuration
of the individual management information. In the individual
management information, the size (size) is allocated at the
head, and the type of a data block {data type (=Time Zone
Qffset)) 1is sequentially allocated. In the individual
management information, time information (time _zone_offset)
relating to the time zone is sequentially allocated. In the
time information (time zone offset) relating to the time zone,

an offset value from UTC of time information recorded in a

corresponding preoperty entry is recorded. The individual
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a corresponding property entry by an extension data unit (Property Extension Data Unit) . Fig. 34
shows a configuration of the individual management information. In the individual management
information, the size (size) is allocated at the head, and the type of a data block (data_type (=Time
Zone Offset) ) is sequentially allocated. In the individual management information, time information
(time zone offset) relating to the time zone is sequentially allocated. In the time information
(time_zone_offset) relating to the time zone, an offset value from UTC of time information recorded in
a corresponding property entry is recorded. The individual 93 management information is provided
when the offsebyaigeiont: WTEooitrhednfésmaton¥dedrded:in the propery enthypis fdifferent from the
offset value set in the standard management information. The system control micom 19 performs

registration pr8cessitg bt ek ih oMt (ehtSRRdesR) MthEthila*eRey figt, S&finY drocessing of
representative e Jplornatian and the like, based.on fe management,information felatng to the
time zone, and provides the content file to the user accor&ing {o the recording order and the like even
when the time zgagds different. Additionally, when the offset time of time information of each entry is
different from the offset time of the standard management information, it is preferable that a value of

the The system contrel micom 19 performs registration
pfocessing of index information {entry_index) in the child
entry list, setting processing of representative time
information and the like based on the management information
relating to the time zone, and provides the content file to
the user according to the recording order and the like even
when the time zone is different.

Additionally, when the offset time of time information
of each entry is different from the offset time of the standard
management information, it is preferable that a value of the
difference is registered in each entry as offset time by the
individual management information, instead of the above
setting of individual management information relating the time
zone. Itisalsopreferable that time information of eachentry
is registered by UTC and an offset value between the time
information and time on the scene at the time of taking images
is registered in each entry separately. The system control
micom 19 performs the above respective processing by correcting
update date and time and the like recorded in each entry
according to the standard management information and the

individual management information.
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difference is registered in each entry as offset time by the individual management information, instead
of the above setting of individual management information relating the time zone. It is also preferable
that time information of each entry is registered by UTC and an offset value between the time
information and time on the scene at the time of taking images is registered in each entry separately.
The system control micom 19 performs the above respective processing by correcting update date
and time and the like recorded in each entry according to the standard management information and
the individual management information. 94 According to the above embodiment, index information
indicating entries in thf6REf histafchyi8PréfiaEa fHke Sdartddponiditg entryfie THe Lipper hierarchy
in a list format,il';lh lrgg%/.pnerfom%ing procesgLneg elatingb:to changg of the hiera(_[lchical structure and the
like managed by fhe indexfile” 6asiy and rapidly” Aido acesrHing Yo theboie & finduimht, entries of

the index file arg,played fy:wiizing Hhe list ohindinfomation Jngicaling eatries:in,{he,Jower

hierarchy, thereby simplifying ‘processing relating to switching of display and the like. Also according
to the above embecimenty ndex-rinfesmation-ineicating entries inythe dowardtigrarchy isyrovided at
each folder or each content file. Various processing relating to the content file or the folder can be
hierarchical structure and the like managed by the index file
easily and rapidly.

Also according to the above embodiment, entries of the
index file are played by utilizing the list of index information
indicating entries in the lower hierarchy, thereby simplifying
processing relating to switching of display and the like.

Also according to the above embodiment, index
information indicating entries in the lower hierarchy is
provided at each folder or each content file. Various
processing relating to the content file or the folder can be
performed by selecting the list when necessary, thereby
performing these processing easily and rapidly.

Also according to the above embodiment, the index file
is updated so as to correspond to deletion of the folder, and
in the update, entries required for the update are detected
according to a child entry list and index information of a
parent entry to update the record, thereby performing
processing of the index file relating to the deletion easily
and rapidly.

Alsc according to the above embodiment, information of

the sorting order indicating the sorting order of index
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performed by selecting the list when necessary, thereby performing these processing easily and
rapidly. Also according to the above embodiment, the index file is updated so as to correspond to
deletion of the folder, and in the update, entries required for the update are detected according to a
child entry list and index information of a parent entry to update the record, thereby performing
processing of the index file relating to the deletion easily and rapidly. Also according to the above
embodiment, information of the sorting order indicating the sorting order of index 95 information is set
in the child ent%lgst, and.index, informatign of child entries are sequentially provided according to the

sorting order based on the Thotation of the 56fing dtdé&r. THE procédsifig whBH prdVidifig the
contents of enfrigs, according toAa dgsired order 1o the user can.be performed easily .@ed?rapidly by

efficiently utilizing the sorting order. Also according to the above embodiment, the Index file is

updated so as de €orEespnd tetbesesoidiggondelalion of she-erntant dile.secQrdedrin gaecording
medium, when index information of child entries are sorted and updated according to information of

the sorting ordep iidicatingdhe sorfing prdeeskindexinformation,das a tasult; dhé processing when

providing the contents of entries according to a desired order
entries according to a desired order te the user can be

performed easily and rapidly by efficiently utilizing the
sorting order.

Also according to the above embodiment, the index file
is updated so as to correspond to the recording or deletion
of the content file recorded in a recording medium, when index
information of child entries are sorted and updated according
to information of the sorting order indicating the sorting
order of index information, as a result, the processing when
providing the contents of entries according to a desired order
to the user can be performed easily and rapidly.

Also according to the above embodiment, information of
the sorting order is updated by change of the order to be
provided by the user as well as the sorting order of index
information is changed, thereby providing the contents of
entries to the user easily and rapidly.

Alsoc according to the above embodiment, time information
representing the folder is allocated in time information of
the entry of the folder, thereby simplifying maintenance
processing for securing display according to the sorting order

and the like even at the time of addition or deletion of a file.
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to the user can be performed easily and rapidly. Also according to the above embodiment, information
of the sorting order is updated by change of the order to be provided by the user as well as the
sorting order of index information is changed, thereby providing the contents of entries to the user
easily and rapidly. Also according to the above embodiment, time information representing the folder
is allocated in time information of the entry of the folder, thereby simplifying maintenance processing
for securing display according to the sorting order and the like even at the time of addition or deletion
of a file. 96 That is, when the index file is updated so as to correspond to the change of the content
file or the foldéFtté€orded ihem Gpticalrdisk timeé snforniridatefdhaceritiiesin #9& tppeperarchy are
updated so as to correspond to the change of the content file or the folder, thereby securing the

display and th%‘_:lik%hﬁc STt &&E&tﬁ%i&edé? %ﬁ?aﬂﬁetﬁ}_ﬁef&lgaaitiﬁﬁ?aﬁije?ﬁj)nlé’nd so on of a
file. Also accorgding 1o the, abave emhodiment, the ime, infermation, is allacated hased on, the world

standard time, thereby displaying content files in a list in correct order, which have been recorded in
different time zonesa Alsg, accordinghta-the ghove-embedingnini addiion to sepsesentative time

information which represents the folder, information of the type of the sorting order relating to the
content file or the folder, thereby securing the display and
the like according to the sorting order even at the time of
addition, deletion and so on of a file.

Also according to the above embodiment, the time
information is alleocated based on the world standard time,
thereby displayving content files in a list in correct order,
which have been recorded in different time zones.

Also according to the above embodiment, in addition to
representative time information which represents the folder,
information of the type of the sorting order relating to the
representative time information is recorded, and further,
information of identifying whetherxr the representative time
information relates to a folder or a content file is recorded.
The representative time information is efficiently utilizing
for various processing, thereby shortening time required for
the processing.

In the above embodiment, a case that the index file is
generated by a property file FP, a thumbnail file FTH, and a
text file FTX has been described, however, the invention is
not limited to this and can be broadly applied to a case, for

example, where the index file is generated by a file according
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representative time information is recorded, and further, information of identifying whether the
representative time information relates to a folder or a content file is recorded. The representative
time information is efficiently utilizing for various processing, thereby shortening time required for the
processing. In the above embodiment, a case that the index file is generated by a property file FP, a
thumbnail file FTH, and a text file FTX has been described, however, the invention is not limited to
this and can be broadly applied to a case, for example, where the index file is generated by a file
according 97 to audio data in addition tg these files. In the above embodiment, a case that the index

file is generat&§ bytHrce 48paraR MES bF R pioperBFfie FR ifig thumbnail file FTH, and the text file
FTX has been describgd, haweyer, the invention is not limited, to_this,,and can be. brgadly applied to a

case, for example, where the index file 1s generated by unifying these files. In the above embodiment,

a case that th%@ﬂ@&%‘@%lkb@;'ﬁ Uﬁ@@@%@?ﬁ%@]ﬂ@?ﬁ@@@ﬁ@@b@ﬁ@ﬁ?ﬁ@iﬁ@ FrQwever, the
invention is not limited to this and can be broadly applied to cases where various recording media
such as a hard-disikloradImemeryearnd arel used. teaustiial A FiticdlitybBRre inertiorhisdapable of
performing processing

however, the invention is not limited to this, and can be

brecadly applied to a case, for example, where the index file

is generated by unifying these files.

In the above embodiment, a case that the optical disk
is used as the recording medium has been described, however,
the invention is not limited to this and can be broadly applied

to cases where various recording media such as a hard disk or

a memory card are used.

Industrial Applicability

The invention 1is capable of performing processing
relating to change or the like of the hierarchical structure
managed by the index file easily and rapidly and can be applied
to, for example, a camcorder, a digital still camera and the

like.
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relating to change or the like of the hierarchical structure managed by the index file easily and rapidly
and can be applied to, for example, a camcorder, a digital still camera and the like. 98 Claims 1. A file
processing apparatus recording an index file in a recording medium, which manages one or more
content -files recorded in the recording medium, comprising: 5 an index file generation unit generating
the indexfileiased on attribute information of the content files and folders including the content files;
and a recording unit recording the index file generated in the index file generation unit in the recording
medium, and 10 wheteintthescontent ditesiand thpfelders:fornrachiedarchy structurédn whichethe
folders are in an upper hierarchy; and wherein the index generation unit provides the prescribed
number éfhmanagementinformationrareas: 15 coreespondingte the content files artthé folders
respectively in the index file, second index information indicating second management information
areas cofrespondifig 16 thé foldersurdhe ofitehi Hiles HEBIHEASD IFa lower hierarchy of the folders in

the 20 upper hierarchy in a list format at first management information areas corresponding to the
fmdémintheupﬁﬁ index file generation unit generating the index file

based on atiribuite information of the content files and
folders including the content files; and
a recording unit recording the index file generated in
the index file generation unit in the recording medium, and
10 wherein the content files and the folders form a
hierarchy structurse in which the folders are in an upper
hierarchy; and
wherein the index generation unit provides
the prescribed number of management information areas
15 corresponding to  the content files and  the folders
respéctively in the index file,
second index information indicating second management
information areas corresponding to the folders or the conten®
files positioned in a lower hierarchy of the folders in the
20 upper hierarchy in & list format at first management
information areas corresponding to the Zfolders 1in the upper
hierarchy, and
first index information indicating the first management

information areas at the second management information areas,

o)
h

wherein the index file gsneration unit,
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hierarchy, and first index information indicating the first management information areas at the second
management information areas, 25 wherein the index file genera-ion unit, 99 when a prescribed folder
is deleted from the hierarchy structure, updates the index file so as to correspond to the deleted
prescribed folder, detects management information areas in the upper 5 hierarchy and the lower

hierarchy pased Qﬂé@ldeé i@@@%@ﬂ%é@ﬁi%iﬁgﬂeE@n%@r@%@d”@%ﬁ“%@ eq carrespending to
the folder in the upper hierarchy which is set at the first management information area corresponding

to the prescribe¢h, folder;,ang thessegend indexdnfermationdistin the update<of10 therindexfile, and
updates the second index information list set in the management information area in the upper
hierarchyiand the! fisstdrdex infarnfationeset in the management information areas in the lower
hierarchy so as to correspond to the 15 deletion of the folder. 2. The file processing apparatus

according to claimst, ewhereinrthesupdate corresgonding: tocthe deletion of the 10084oldercisdhe update
in which the management information areas in the lower hierarchy are allowed to be management
information areas-just wrder theemanagementdnformationcaread on index information
indicating the management information area corresponding to
the folder in the upper hierarchy which is set at the first
management information area corresponding te the prescribed
folder, and the second index information list in the update of
10 the index file, and
updates the second index information list set 1in the
management information area in the upper hierarchy and the
first index information set 1in the management information
areas in the lower hierarchy so as tTo correspond tTo the

15 deletion of the folder.

2. The file processing apparatus according te claim 1,

wherein the update corresponding to the deletion of the
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in the upper hierarchy. 5 3. The file processing apparatus according to claim 1, wherein the update
corresponding to the deletion of the folder is the update relating to deletion of management
information areas in the lower hierarchy. 10 4. The file processing apparatus according to claim 1,
wherein the index file generation unit sets sorting order information of the second index information in
the secondindex information igtprovided,in: 15 the-firskmanggement infarmationiareasand s
sequentially provides the second index information based on the sorting order information. 5. The -file
processing apparatus aggerdingre staim- 20 wherein thelindexfile generatien unit véhgsna prescribed
content file is added in the hierarchical structure, or a prescribed content file 's deleted from the
hierarchicakstructire; updates the‘index fitedsor as-tescomrespandhtonthe addedros detetedprescribed
25 content file, updates index information recorded in the second index 101 information list so as to
correspoid toragditimmear deleticre @f the prescribed content file in the update of the index file and

5
3. The file processing apparatus according to claim 1,
wherein the update corresponding to the deletion of the
folder is  the update relating to deletion of management
information areas in the lower hierarchy.
10

4. The file processing apparatus according to claim 1,
wherein the index file generation unit
sets sorting order information o¢f the second index
information in the second index information list provided in
15  the first management information area, and
sequentially provides the second index information based
on the sorting order informaticn.

ile processing apparatus according te claim 1,

th

5. The

20 wherein the index file generation unit,
when a prescribed content file 1s added iﬁ the
hierarchical structure, or a prescribed content file is
deleted from the hierarchicsa structure, updates the index

file so as to correspond o the added or deleted prescribed

2
L

content file,

updates index information recorded in the second index
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sorting the index information provided in the second 5 index information lisp according to sorting order
information indicating the sorting order in the update of the index information. 6. The file processing
apparatus according to claim 1, 10 wherein sorting order information of index information is provided
in the second index information list, wherein an information presenting unit is further included, which

plays the management inforpation areas, asearding:torthe sortingsardes of the index infermation set in
15 the second index information list to be provided to the user, and wherein the index file generation

unit updates the serting erdesdnformation and thanges:the sorting erdet of the sedend intlkx
information so as to correspond to the change o 20 presenting order in the information presenting
unit. 7. Thedrile processing apparatus according to claim 1, wherein the index file generation unit
allocates time information of the content files at the 25 management information areas corresponding
to the content 162 fitespandtallocatesitime infdrmatiohirepresertingtefoldenfropf dimeéssformation set
at the management information areas of the content files belonging to the folder or the management 5
infofmatibn&eas offtherfoldess: as tinte inforifadibnof fife sorting order information

indicating the scrting order in +the update of the index

information.

6. The file processing apparatus according to claim 1,
10 wherein sorting order information of index information
is provided in the second index information list,
wherein an information presenting unit 1s further
included, which plays the management information areas
according to the sorting order of the index information set in
15  the second index information list to be provided to the user,
and
wherein the index file generation unit updates the
sorting order information and changes the sorting order of the
second index information so as to correspond to the change of
20 presenting order in the information presenting unit.
7. The file processing apparatus accerding to claim 1,
whereln the index file generaticn unit
allocates time information of the content files at the

25 management information areas corresponding to the content



management information area of the folder. 8. The file processing apparatus according to claim 7,
wherein the index file generation unit 10 updates the index file so as to correspond to change of the
content file or the folder in the hierarchical structure, and updates time information of the management
information areas in the upper hierarchy relating to change so as to 15 correspond to the change of.
the contqﬂgll e.qr the folder in the update of the index file. 9. The file processing apparatus according
to claim 7, wherein the index file generation unit allocates time 20 information of the content files at

the management,information areasof the coptent files based oadhe world standarddime s 49y The file
processing apparatus according to claim 103 7, wherein the index file generation unit allocates time

informationxepresentinga falder and infermatien ef:a typerainthe seringerdesrelatingde thetime
information as time 5 information of the management information area of the folder. Il. The file
processing @pparatus,accardirg toretdinn 4,1 miperein thedndex file:generatiohaunitallecates time
information representing a folder and information of identifying whether the time information
représenting ¢he=t0 foldex i according taethé dalder 6r accordinguto the tontenticn of the

management informatlion area of the folder.

8. The file processing apparatus according to claim 7,
wherein the index file generation unit
10 updates the index file so as to correspond to change of
the content file or the folder in the hierarchical structure,
and
updates time Iinformation of the management information
areas in the upper hierarchy relating to change so as to
15 correspond to the change of the content file or the folder in

the update of the index file.

9. The file processing apparatus according to claim 7,
wherein the index file generation unit allocates time

20 information of the content files at the management iInformation

areas of the content files based on the world standard time.

10. The file processing apparatus according to claim



file as time information of the management information area of the folder. 12. A file processing method
recording an index file in 15 a recording medium, which manages one or more content files recorded
in the recording medium, comprising: an index file generation step generating the index file based on
attribute information of the content files and folders including the content files; and 20 a recording step
recording fhe index file generated in the index file generation step in the recording medium, and
wherein the content files and the folders form a hierarchy structure in which the folders are in an upper
104 hierarchy; anchathetein thezindexsgeneration steprprowidés theyprescribéd numbes oftmaragement
information areas corresponding to the content files and the folders 5 respectively in the index file,
second indéx infermationriadicating seécond:management dnformatiorn areas cofrespontingad the
folders or the content files positioned in a lower hierarchy of the folders in the upper hierarchy in a list
format at-first nfarvagerdent 104nforatatioh dréas-corresgondirgcto tHelfoldets irpthe @pperiRerarchy,
and first index information indicating the first management information areas at the second
maﬁ%ge%@ﬁ?#ﬁﬁﬁ%ﬁ%n%ﬁeﬁge nmanagement information area of the folder,

Fh

11. The file processing apparatus according to claim 7,
wherein the index file generation unit allocates time
information representing a folder arnd information cf
identifying whether the time information representing the
10 folder is according to the Ifolder or according to the content

file as time information of the management information area of

the folder.

12. 2 file processing method recording an index file in
15 a recording medium, which manages one or more content files
recorded in the recording medium, comprising:
an index file generation step g¢generating the index file
based on attribute information of +the content files and
folders including the content files; and
20 a recording step recording the index £f£ille generated in
the index file generation step in the recording medium, and
wherein the content files and +the folders form a

hierarchy structure in which the folders are 1in an upper
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wherein the index file generation step, 15 when a prescribed folder Is deleted from the hierarchy
structure comprises the steps of, updating the index file so as to correspond to the deleted prescribed
folder, detecting management information areas in the upper 20 hierarchy and the lower hierarchy
based on index information indicating the management information area corresponding to the folder
in the uppee hieratchy wehich is set at the first management information area corresponding to the
prescribed folder, and the second index information list in the update of 25 the index file, and 105
updating the secehd irdex infermativn:list seeinahe omanagementinictatation area in the upper
hierarchy and the first index information set in the management information 5 areas in the lower
hierarchy so as tblcorraspoertoltne delstonof thé foldera T3 R Prograid foiElowtny s2EGmputer to
execute a file processing method for recording an index file in a recording 10 medium, which
manage$ /& oF it ‘dontentfiles réésrdediR the tecording M dium™Eompridfg: arindéx file

generation step gfﬁgerating the index file based on attribute information of the content files and
folders ifchiding the' Edntentfile&2and $5% recbfding step recording the index file generated in

seccend index information indicating second management
information areas corresponding to the folders or the content
files positioned in a lower hierarchy of the folders in the
upper hierarchy in a list format at first management
10 informaticen areas corresponding to the folders in the upper
hierarchy, and
first index information indicating the first management
information areas at the second management information areas
whersin the index file generation step,
15 when a prescribed folder is deleted from the hierarchy
structure comprises the steps of,
updating the index file so as to correspond to the
deleted prescribed folder,
detecting management information areas 1In the upper
20 hierarchy and the lower hierarchy based on index information
indicating the management information area corresponding tTo
the folder 4in the upper hierarchy which 1s set at the first
management information area corresponding to the prescribed
folder, and the second index information list in the update of

25 the index file, and



the index ----1.e generation step in the recording medium, and wherein the content files and the
folders form a hierarchy structure in which the folders are in an upper 105a hierarchy; and wherein the
index generation step provides the prescribed number of management information areas
corresponding to the content files and. the folders 5 respectively in the index file, second index
information indicating second management information areas corresponding to the folders or the
content files positioned in a lower hierarchy of the folders in the upper hierarchy in a list format at first
management 104Ef#natien afeas EGrESFondingas the foRIEFs nthie upper hiskdrchy and first index
information indicating the first management information areas at the second management information
areas WHeTEiA SHENdex fle Yererativh st a5 Wherr & prelEifsed fOIHEF RideldtedEm W hierarchy
structure comprises the steps of, updating the index file so as to correspond to the deleted prescribed

folder, détetfing margementintSiitation ardgs in tie uppér JPRIBFETCAY and the TOWEr Higfarchy

based on index informatjon iidicating me management ing)gma;[ign %rg?rcgéregggndjcng to_,the folder
in the upper Rferarchy which is€&t at the first™ =Y - pet -

deleticn of the folder.

h

13. I program for allowing a computer to execute a iille
processing method for recording an index £ile in a recording
10 medium, which manages one or more content files recorded in
the recording medium, comprising:
an index file generation step generating the index file
based on attribute informaticn of the content files and
folders including the content files; and
15 a recording step recording the index file generated in
the i1ndex file genesration step in the recording medium, and
wherein the content files and the folders form a

hierarchy structure in which the folders are in an upper
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management information area corresponding to the prescribed folder, and the second index
information list in the update of 25 the index file, and 106 updating the second index information list
set in the management information area in the upper hierarchy and the first index information set in
the management information areas in the lower hierarchy so as to correspond to the 5 deletion of the

folder. 14, .A recording medium which is readable by a computer, which records a program for
allowing a computer fo execute a file processing method for recording an index file in a 10 recording

medium, which manages,one,or moge coptent files; recorded,inthgregarding medium, said file

processing method comprising: an index file generation step generating the index file based on
attribute informatign.of the-contentfiles-and, 45 foldersincluging-the cantent-files: and arecgrding step

recording the index file generated in the index file generation step in the recording medium, and 106a
wherein thecantent-files.gnd the folders:-form-anhierarchy strueture imwhich thte=foldefs ade i an
upper hierarchy; and wherein the index generation step provides 5 the prescribed number of
manfagemestinfarmation areashe index file,
second index information indicating second management
information areas corresponding te the felders or the content
files positionad in a lower hierarchy of the folders in the
upper  hierarchy in & list format at first management
10 information areas corresponding to the folders in the upper
hierarchy, and
first index information indicating the first management
information areas at the seccond management information areas
wherein the index file generation step,
15 when a prescribed folder is deleted from the hierarchy
structure comprises the steps of,
updating the index file so as to correspond to the
deleted prescribed folder,
detecting management information areas in the upper
20 hierarchy and the lower hierarchy based on index information
indicating the management informaticn area corresponding to
the folder in the upper hierarchy which is set at the first
management information area corresponding to the prescribed

folder, and the second index information list in the update of

2
h

the index file, and
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corresponding to the content files and the folders respectively in the index file, and second index
information indicating second management information areas corresponding to the folders or the
content 10 files positioned in a lower hierarchy of the folders in the upper hierarchy in a list format at
first management information areas corresponding to the folders in the upper hierarchy, and first

index information indigating the, firstynanagemeni15 informatian areas et the secend manragement
information areas wherein the index file generation step, when a prescribed folder is deleted from the
hierarchy,steuetirercomprises-thersteps ofywpdaiing thedndexfilersotasstocorrespandito thes 20
deleted prescribed folder, detecting management information areas in the upper hierarchy and the
lower hietarchy basedkon indexdnformation &wlicating thermanagemeatimfdrmaticivareat L on
corresponding to the folder in the upper hierarchy which is set at the first 25 management information
area correspanding:to thespreseribed 107 folder; andsthe seeontdkindes infoanation listin thecupdate of
the index file, and updating the second index information list set in the management information area
in the upper hietarehy anelttie f5 fifst index information set in the management information

-

14. A recording medium which 1s readable by a computer,
which records & program for alilowing a computer to execute a
file processing method £for recording an index file in a

10  recording medium, which manages one or more content £files
recorded in the recording medium, said file processing method
comprising:

an index file generation step generating the index file
based on attribute information o¢f the content files and

15 folders including the content files; and

& recording step xecording the index file generated in

the index file generation step in the recording medium, and
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areas in the lower hierarchy so as to correspond to the deletion of the folder. 15. A file processing
apparatus playing an index file 10 from a recording medium, which manages one or more content
files recorded in the recording medium, comprising: an index file playing unit playing the index file from
the recording medium, and wherein the prescribed number of management information 15 areas
corresponding tg;thecontentfiles and folders including thercontem dilessrespectivelyrarer-proyided in
the index file, wherein the content files and the folders form a 107a hierarchy structure in which the
folders are ér-am cipper shietarehy, avhereinsecend index infermation indicating:seeend uparagement
information areas corresponding to the folders or 5 the content files positioned in a lower hierarchy of
the folders irthedipperdwerarchy is provided in a list format at first management information areas
corresponding to the folders in the upper hierarchy, as well as first index information indicating the
first managementirformation areasEdisqrovitet st the Secordimahageément information areas, and
wherein the index file playing unit plays the second management information areas based on the
secénd index inféirRatien Secat thedirst Mgkfageriént HRfoRAgHeH Areag Argrmation areas

corresponding to the content files and the folders
respectively in the index f£ile, and
second index information indicating second management
information areas corregponding to the folders or the content
10 files positioned in & lower hierarchy of the folders in the
upper hierarchy in a list format at first management
infermation areas corresponding to the folders in the upper
hierarchy, and
first index information indicating the first management
15 dinformation areas at the second management information areas
wherein the index file generation step,
when a prescribed folder is deleted from the hierarchy
structure comprises the steps of,
updating the index £file so as to correspond to the
20 deleted prescribed folder,
detecting management information areas In the upper
hierarchy and the lower hierarchy based on index information
indicating the management information area corresponding to
the folder in the upper hierarchy which 1s set at the first

25 management information area corresponding to the prescribed

1G7



15 the first management information areas based on the first index information set at the second
management information areas wherein the index file generation unit, when a prescribed folder is
deleted from the hierarchy 20 structure, updates the index file se as to correspond to the deleted
prescribed folder, detects management information areas in the upper hierarchy and the lower
hierarchy basead pndndexinformationdindicating the management infermationrareacosresponding to
25 the folder in the upper hierarchy which is set at the first 108 management information area
corresporigdingitocthe préseripbedrfolder, and the second index information list in the update of the
index file, and updates the second index information list set in the 5 management information area in
the upper hierarchycarid the firseindexcinfofmaticie set im thernmanageméritsitforhgdtion narédissin the
lower hierarchy so as to correspond to the deletion of the folder. 10 16. A file processing method
playing arpindestifefron e recarding tnedild, whith Wighagés-6rie dt Hidre éontentfiles fe€orded in
the recording medium, comprising: an index file playing step playing the index file from the recording

medium, BricE 15 WHElEih thelpresEited Rumber of MandgemerGnRforftioh 1nformation

areas in the lower hierarchy so as to correspond to the

deletion of the folder.

15, A file processing apparatus playing an index file
10 from a recording medium, which manages one' or more content
files recorded in the reccrding medium, comprising:
an index file playing unit plaving the index file from
the recording medium, and
wherein the prescribed number of management information
15 areas corresponding to the content files and folders including
the content files respectively are provided in the index file,

wherein the content files and the foladers form a

1G7a



areas corresponding to the content files and folders including 108a the content files respectively are
provided in the index file, wherein the content files and the folders form a hierarchy structure in which
the folders are in an upper hierarchy, 5 wherein second index information indicating second
management information areas corresponding to the folders or the content files positioned in a lower
hierarchy, of the- folders in-thecupper hierarghy isiprayided ivadistformatat first managsiment
information areas corresponding to the 10 folders in the upper hierarchy, as well as first index
informationdrdigating the first management information areas is provided at the second management
information areas, and wherein the index file playing step plays the second management information
areas based on thes 26iseconckinde® infarmation set abthesfirstrmanadgementt infermatienréas and
she first management information areas based. on the first index information set at the second
management Jefoematiomdreas20iwhereinethe indexifie generation step,iwkent® presctibéd folder is
deleted from the hierarchy structure comprises the steps of, updating the index file so as to
corréspoideo thendemeted pidseribeddelderoned in a lower “hierarchy of the

folders in the upper hierarchy 1s provided in a list format at
first management information areas corresponding to the

folders in the upper hierarchy, as well as first index

[ty

information indicating the first management information areas
16  is provided at the second management information areas, and
wherein the index file playing unit piays
the second management information areas based on the
second index information set  at the first management
information areas and
15 the first management information areas based on the
first  index information set at the second management
information areas
wherein the index file generaticn unit,
when a prescribed folder is deleted from the hierarchy
20 structure, updates the index file so as to correspond to the
deleted prescribed folder,
detects management information areas 1n the upper
hierarchy and the lower hierarchy based on index information
indicating the management information area corresponding to

25 the folder in the upper hierarchy which is set at the first

108



25 detecting management information areas in the upper hierarchy and the lower hierarchy based on
index information 109 indicating the management information area corresponding to the folder in the
upper hierarchy which is set at the first management information area corresponding to the prescribed
folder, and the second index information list in the update of 5 the index file, and updating the second
index informationlistsetin the-anagement informatian greaiinthe upper hieragshy-and thes first
index information set in the management information areas in the lower hierarchy so as to correspond
to the 1G deletion of the folders ddoAdprogras farrallowing acompuier torexeesitergdile pragessing
method for playing an index file from a recording medium, which manages one or more content files
15 recorded initheaecarding medium, comprising: an index file playing step playing the index file from
the recording medium, and 109a wherein the prescribed number of management information areas
corresponding toithe xonatentfiles are-foldersiindkiding rthe voatentfilesd tespectively are provided in
the index file, wherein the content files and the folders form a 5 hierarchy structure in which the
foldérs areimcareuppér hiefarchption area in the upper hierarchy and the

first index information set in the management information
areas in the lower hierarchy s¢ as to correspond to the
deletion of the folder.

oty £

10 16. A file processing method playing an index file from

st

a recording medium, which manages one or more content files
recorded in the recording medium, comprising:
an index file plaving step playving the index file from
he recording medium, and
15 wherein the prescribed number of management information

areas corresponding to the content files and folders incliuding
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wherein second index information indicating second management information areas corresponding to
the folders or the content files positioned in a lower hierarchy of the 10 folders in the upper hierarchy
is provided in a list format at first management information areas corresponding to the folders in the
upper hierarchy, as well as first index information indicating the first management information areas is
provided-atthe seeend managementdaformatiory aseas, and-dbwherein thesindexdile playing step
plays the second management information areas based on the second index information set at the
first managementhinformationrareas:and ¢he: firsf mamagement infdrmatidonlateas basedon the 20 first
index information set at the second management information areas wherein the index file generation
step, whenharpresoribed folderisrdeleted fremithie hierarch{ cstrgctdre esmprises thé stepeoef, 25
updating the index file so as to correspond to the deleted prescribed folder, 110 detecting
manageineat iformation areas in the upper hierarchy and the lower hierarchy based on index

information indicating the management information area corresponding to the folder in the Uﬁper
hierarchy which ighset at the S5 Ftanad8ment informaliti aféd corrdsponaing e the®freseribed

management information areas corrssponding to the foliders or
the content files positioned in a lower hierarchy of the
folders in the upper hierarchy 1s provided in a list format at
first management information areas corresponding to the
10 folders in the upper hierarchy, as well as first index
information indicating the first management information areas

|

is provided at the second management information areas, and
wharein the index file plaving step plays
the second management information areas based on the
15 second index informaticn set at the first management
information areas and
the first management information areas based on the
first index information set at the second management
information arsas
20 wherein the index file generation step,
when a prescribed folder 1is deleted from the hierarchy
structure comprises the steps of,
updating the index file so as to corregpond to the
deleted prescribed folder,
25 detecting management information areas in the upper

hierarchy and the lower hierarchy based on index information
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folder, and the second index information list in the update of the index file, and updating the second
index information list set in the management information area in the upper hierarchy and the 10 first
index information set in the management information areas in the lower hierarchy so as to correspond
to the deletion of the folder. 18. A recording medium which is readable by a computer, 15 which
records apragrant fog allowingre: camputerito exetuteratlitla fiterprocessingemethodtifor playing an
index file from a recording medium, which manages one or more content files recorded in the
recording mediln csaid file précessingamethod mwonmprisinghban indexdsite playing stepiplaying the
index file from the recording medium, and wherein the prescribed number of management information
areas conasponrding to the tomertifiles anddelders inchiding thecoritent files réspretvaly afe
provided in the index file, 10 wherein the content files and the folders form a hierarchy structure in
which thé $8lders: are’if ahlUppe? ierhrely Shetsincsdtdnd fdextififoritatioh indiestimgfsétond
management information areas corresponding to the folders or 15 the content files positioned in a
loweY hie"‘i‘&l‘“ch’y%?ﬁe foldérs iR‘te upper hierarchy is provided in a list format at

updating the second index information list set in the
management information area 1in the upper hierarchy and the
first dndex information set in the management Iinformation
areas in the lower hierarchy sc¢ as to correspond to the

10 deletion of the folder.

17. A program for allowing a computer to execute a
file processing method for playing an index file ZIfrom &
recording medium, which manages one or mere content files
15 recorded in the recording medium, comprising:
an index fii@ playing step plaving the index file from

the recording medium, and
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first management information areas corresponding to the folders in the upper hierarchy, as well as
first index information indicating the first management information areas 20 is provided at the second
management information areas, and wherein the index file playing step plays the second
management information areas based on the second index information set at the first management
information areasiand<2mtheHicst managethent infarmhation af easbaserrem thei b rstritande:
information set at the second management information areas wherein the index file generation step,
when a presesberbfotderisdelsted frontthe hierarehyt Sfstrieture TOmMprises tise stepsiotipdating
the index file so as to correspond to the deleted prescribed folder, detecting management information
areas in the upper didraichy shdrthedlewet hirekarchy based vhdfatex inferatatioh 20 iAditting the
management information area corresponding to the folder in the upper hierarchy which is set at the
first managemehtiffotiation dfea E6HESHONdiNg tothe péscribedSfoldérl dRd the £6¢8hd ifidex

information list in the update of the index file, and 15 updatin% the second index information list set in
the > hierarchy structure 1in which the folders are in an upper

hierarchy,
wherein second index information indicating second
management information aresas corresponding to the folders or
the content files positioned in a lower hierarchy of the
10  folders in the upper hierarchy is provided in a list format at
first management information areas corresponding to the
folders in the upper hierarchy, as well as £first index
information indicating the first management information areas

is provided at the second management Ilnformation areas, and

15 wherein the index file playving step play

6]

the second management information areas based on the
second index information set at the first management
infermation areas and
the first management information areas based on the
20 first index information set at the second management
information areas
wherein the index file generation step,
when a prescribed folder 1s deleted from the hierarchy
structure comprises the steps of,
25 updating the index file sc as te correspond to the

deleted prescribed folder,
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management -information area in the upper hierarchy and the first index information set in the
management information areas in the lower hierarchy so as to correspond to the deletion of the
folder. 112 Abstract To perform update processing and the like of an index file relating to change of a
hierarchical structure easily and rapidly. The index file is recorded in a recording medium 2 with
content files. Theldndextfile ¢s gereratednbased on attribatel informatisreof dontetfles and9slders
including the content files. Content files and folders form a hierarchical structure in which the folders
are in amappertisrarchyd Int e indesefile Na preseribed Ramber ofenfricdssfhahagenfent ifformation
areas) corresponding to content files and folders respectively are provided. Second index information
indicating se£6R# bnfries B6rreBpBAGIAGES Folders DFRBRtERT fileS PBsIticEtRARCIoWeT hiefdichy of
folders in the upper hierarchy is provided at first entries corresponding to folders in the upper
hierarchy ita fist¥8fmat 1 Eirst iHdeX TRformatis fdfCating tHe first-éntriés is provided at tié second

entries. 113 . ‘ B . . i
5  management information area corresponding to the prescribed

folder, and the second index information 1ist in the update of

the index file, and
updating the second index information list set 1in the
management information area in the upper hierarchy and the
10  first index information set 1n the management information
areas in the Jlower hierarchy so¢ as to correspond tTo the

deleticn of the folder.

18. A& recording medium which is readable by a computer,

15 which records a program for allowling a computer to execute a
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20

file processing wethod for playing an index file from &
recording medium, which manages one or more content £files
recorded in the recording medium, said file processing method
comprising:

an index file playing step playing the index file from
the recording medium, and

wherein +the prescribed number of management information
areas corresponding to the content files and folders including
the content files respectively are provided in the index file,

wherein the content files and the folders form a
nierarchy structure in which the fclders are 1n an upper
nierarchy,

wherein second index information indicating second

management information areas correspending toc the folders or

"the content files positioned in a lower hierarchy of the

folders in the upper hierarchy is provided in a list format at

Fh

first management information areas corresponding to the
folders in the upper hierarchy, as well as first index
information indicating the first management information areas
is provided at the second management information areas, and

wherein the index file plaving step plays

the second management information areas based on the
second  index information set at  the flrst management
information areas and

the first management information areas based on the

111
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index information set at the second management information
areas

wherein the index file gesneration step,

when a prescribed folder is deleted from the hierarchy
structure comprises the steps of,

updating the index file so as to correspond toe the
deleted prescribed folder,

detecting management information areas in the upper
hierarchy and the lower hierarchy based on index Information
indicating the management information area corresponding to

the folder in the upper hierarchy which i1s set at the firs

(wa

management information area corresponding to the prescribed
folder, and the second index information list in the update of
the index file, and

updating the second index information list set in the
management information area 1in the uppér hierarchy and the
first index information set in the management Information
areas 1in the lower hierarchy so as to cerrespond to the

oo

deletion of the folder.
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Abstract

To perform update processing and the like of an index
file relating to change of a hierarchical structure easily and
rapidly.

The index file is recorded in a recording medium 2 with
content files. The index file is generated based on attribute
information of content files and folders including the content
files. Content files and folders form a hierarchical
structure in which the folders are in an upper hierarchy. In
the index file, a prescribed number of entries {management
information areas) corresponding to content files and folders
respectively are provided. Seceond index information
indicating second entries corresponding to folders or content
files positioned in a lower hierarchy of folders in the upper
hierarchy is provided at first entries corresponding to folders
in the upper hierarchy in a 1list format. First index
information indicating the first entries is provided at the

second entries.
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