Description FILE PROCESSI NG APPARATUS, FILE PROCESSI NG METHOD, PROGRAM AND

RECORDI NG MEDI UM Technical Field The present invention relates to a file
processing apparatus, a file processing nethod, a programand a recording
medi um recodi ng an index file which nmanages contents files in a recording
media, or playing the index file fromthe recording nedium More
particularly, the invention relates to the file processing apparatus and
the |li ke capable of easily and rapidly executing processing such as
relating to change of a hierarchbgggrstéycture managed by the index. file, ..
by providing index information in |ca.?nd”%ntries (rmanagenent i nfornmation
areas) in a lower hierarchy at corresponding entries in an upper hierarchy
inalist form Background Art Conventionally, as a nethod of finding a

- desired filerreasddns SR Airue! Filesré flil{%,gmﬂzﬂ{c?o | gﬁ(gép&.ﬁ?lgﬁﬁi ty

recordi ng medium a nethod of using an 1 ndex I's prlopo Pat ent

Docunent 1, Patent Document 2, RalgityBogHpERy 3 and so on. The index file
manages respective content files, formed 1 1 or generated froma cluster

of attribute information of respective contents files. As attribute

i nformati on of
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
processingapparatusandthelikecapabbaofeasilyandrapidly
éxecuting proceésing such as relating to c¢hange 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 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
50 on,

The index file manages respective content files, formed




content files, for exanple, there are thunbnail inmage data, text data of
titles, imaging date and tinme, codec information, face detection
information (detected face size, detected face position and detected face
score in which detected face is digitalized) and the |ike. However,
attribute information is not limted to the above. The attribute
information of respective content files includes managenent i nformation of

respective content files. The index file includes, for exanple, a text file
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manages i nage data of thunbnail. The property manages attribute
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concerning the
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 té 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




text file FTX and the thunbnail imge file FTH, and al so nanages

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.
Wiereas in the text file FTX and the thunbnail inmage file FTH, a header is
not arranged at the head thereof. However, there is a case that a header
showi ng an attribute and the like is arranged at the head also in the text
file FTX and the thunbnail image file FTH. Follow ng the header, entries

i ncl udi ng %tri bute information of respective content files (a property
entry #1, i pr OIB%IF‘T‘%PS entaWr#EUte. . indorRakb AR | G?ﬁtsrlyﬂ #1ateribigreonai
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descri bed above. I'n eac € prop catlng
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 entxy #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. In 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 or plural slots according
fo 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




a disk title and an attribute of each content file is allocated. The
property file FP includes fixed-length slots in the sane way as the text
file FTX and the thunbnail inmage file FTH. In the property file FP, even
when the types of content files are variously different, the entry is

al ways provided corresponding to each content file. In each entry of the
property file FP, managenent information which specifies correspondi ng
entries in the text file FTX and the thunbnail image file FTH is set as
the nmanagenent information indicating the relation with respect to the
ot her entr F88e(Fatatio®nital of repTOFiddshas Bysaribes abpverig. 35) . In the
entry of the property file FP including plural slots, nanagenent
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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 property file
FP, information specifying a corresponding content file is set.

The index file is 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.




virtual folders by the files FTX, FTH, and FP. In each entry of the
property file FP, managenent 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 inprove user
usability by managi ng content files by the hierarchical structure by the
existing folder or the virtual folder. Fig. 36 shows an exanpl e of
correspondence between the property file and, content files and virtual
folders. In the exanple, a virtual file in which an imging date is "x-day
of y-nonth" andtasbiPpiddie ppledithathtled iadeknbigingFdere desihe ey of
y-nmont h" exi st on the sanme hierarchy, and a content file "ME&PS-1"
exists in aniéﬁv%%‘zhh?&%‘?ﬂ%/c@fltﬁé i syt falise enistinaldpldéry-aront h", and
content files "MPE&RPS-2" and "MPE&PS-3" exist in the | ower hierarchy of
the virtual*FFr&t fohdess fy the FikemtX, FREt RadpFBperiyeptheentay shown in
Fig. 36, a file entr #1, a folder entry #4, a file entry #6, a folder
entry #8 aflf the P’é?%%‘?tyeﬁﬁt? ERy mppagefreidd laspreapinniingicatine aabove

hi er ar chi cg}lﬂtgtrltlctgr]g A nunber of each entry is a nunber of a head sl ot
in slots foFm hgTthe ¥fT I AN URRRF BISFRTEY FO vhhehdr a0F FREPRditsber of
each entry_js the Jni num er.o the slots which forns the entry for
conveni enc%!ﬁ%enrl}hefryfliel é)rerﬁ‘]’:igg§ Efaoﬂ%? ANdSH0: r dFedtidrd Fikgndge content
files " I\/PE%%%a " o MPERPS-2" and " MPEQRPS- 3", and

ed s0 as Co 1mMprove user usa 111ty 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
"MPEGZ2PS-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
'#l, 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. 1In the example in
the drawing, a number of each entry is the minimum number of

the slots which forms the entry for convenience.




folder entries #4 and #8 respectively manage virtual folders of "x-day of
y-nont h" and "z-day of y-nonth". [Patent Docunment 1] JP-A-2004-227630

[ Patent Docunent 2] JP-A-2004-227633 [Patent Docunment 3] JP-A-2005-115815
Di scl osure 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

i mage taking datBhe ofilerentmiges ttaki W@, plaage#ot kespetsiteTpskaddiat t he user
deletes the virtual folder. In this case, it is necessary to delete a

corr espondicAgterntfiles SYPBA2PHel T ndRPEGRPE-2¢ cordli"MPEGEPER2” dedrat | on of
the folder. It is also necessary to delete an entry together, which is in
the | ower HKréfar cintrifest e ant H§ tesibetdekéyedanaye tvd.rtuedr faliperst he entry
in the lower hierarchy of the entry to be deleted to just under an entry
in an uppePihi¥TREIRE oFmeREL” eprd v 7wlaye ofelenedttcording to the del etion
of the folder. As in the conventional index file, in the case that the 6
hi erarchi cal strif&t¢ré Becerertihly P8rae?@04m@ 630t ual folders is defined

by managenent information indicating entries in the wupper hierarchy from
entries in the |GREEPHI BPSPRIRE 4% PB-2-2004-227633

[Patent Document 3] JP-2-2005-115815%

Disclosure of the Invention

As described above, when content files are set to be
managed by the hierarchical structure by existing folders or
virtval 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 isalsonecessarytodelete anentry together, which
is in the lower hierarchy of the entry to be 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




necessary to detect an entry which requires to be processed by searching
all entries and to update nmanagenent information set in the detected
entry. In this case, when only approxinmately several hundred content files
are recorded in a recording nmedium it is possible to detect necessary
entries and update nmanagenent information sufficiently rapidly in actual
use. However, when several thousand content files are recorded in a
recordi ng medi um and nanagenent target by the index file becones enornous,
it becones difficult to ignore tinme required for searching and updating
entries. |RieARrEchacse! sthueuisof epishiem fdiae raserd vissall Foldelecr eases.
When content files to be managed by the index file are a few in nunber, it
beconmes di fiffi i inadoby gaspeenene infqunaeon fiodicheimpanthiemdnupoat e of
such entries, therefore, there is a problemthat user usability decreases.
The increa¥EP6F PiAEAFEHUITrER FBErpeDCER SR lovwaur dinverchnl yit nit he case
of deleting the folder as described above but also in the case of

" variously gﬁ&ﬁ@?ﬁﬁytqﬂaqﬁtéFEr%%i?ﬂﬂrY Fhight GeeuUings e Beteroerwasss user
usabi lity. An object of the invention is to execute processing and the

li ke rel at PRg°S gl brhthichiadrhFe MRt ssRARRIRAEt InfoFeafeP by t he
index file_ easily .and rapidly. The concept of the inventionis in afile
processi ng>®hppArRuSSEE5FET AUt S index file in a recording medium which

In this case, when only approximately several hundred
content files are recorded in a recording medium, it is possible
to 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 index file becomes enormous, it
becomes difficult to ignore time required for searching andl
updating entries. In this case, there is a problem that user
usability decreases.

When content files to be managed by the index file are
a few in number, it becomes difficult to ignore time required
for the search and update of such entries, therefore, there
is a problem that user usability 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 case of variously changing the hierarchical

structure, which deteriorates user usability.
An object of the invention is to execute processing and

the like relating to change of the hierarchical structure




manages one or nore content files recorded in the recording nedium which
is characterized by including an index file generation unit generating the
index file based on attribute information of the content files and fol ders
including the content files; and a recording unit recording the index file
generated in the index file generation unit in the recording nmedium and
the content files and the folders forma hierarchy structure in which the
folders are in an upper hierarchy, the index generation unit provides the
prescri bed nunber of managenent information areas corresponding to the
content fi M882gRd PHetho|dulex fédpeets by yand raphidiyndex file, second index
information indicating second managenent information areas corresponding
to the fol ders ofRghekttef thpl| ésvpatien okedin m £ilewerohéesitnrahy of the
folders in the wupper hierarchy in a |ist format at first nmanagenent
i nf or mat i oAPRAEEEVE FEGCESHdRdIaTgl vde® Hé lpolniareedarding ngsiiewm, whietar chy, and
first index information indicating the first managenent information areas
at the secOAGHENaTENEHt MPAEoF RSN Tdrieds recTreéed it dpe secerdindivent i on
isin afile_ processj . 8 apparatus which plays an index file froma
recor di ng ﬁ@ggﬂﬁh Wik Hsnﬁﬁﬁgégt%ﬁ%F%ﬁ BboridcdyAiBat files recorded in the
recording nediun;ngmhch:é%_charactefized,by i ncl udi ng ) )

€X I'lie generation unit 'generating the index file

based 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

the content files and the folders form a hierarchy
structure in which the folders are in an upper hierarchy,

the index generation unit provides

the prescribed number of management information areas
corresponding to 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 positioned in a lower hierarchy of the folders in the

upper hierarchy in a list format at first management
information areas corresponding to the félders in the upper
hierarchy, and

first index information indicating the first management
information areas at the second management information_areas.

‘The concept of the invention is in a file processing




an index file playing unit playing the index file from the recording

medi um and the prescribed nunber of managenent information areas
corresponding to the content files and folders including the content files
respectively are provided in the index file, the content files and the
folders forma hierarchy structure in which the folders are in an upper

hi erarchy, second index information indicating second nanagenent
information areas corresponding to the folders or the content files
positioned . in a |ower hierarchy of the folders in the wupper hierarchy is
provi ded i APRAFRELS fiyiplt PARYT iafs i nfanafjeke firon afrsaradion mediaye,
correspondi #o the folders in the upper hierarchy, as well as first

i ndex infoﬁﬁgF ofePABFPE aPPRg OFh&CR rantedfadddest qasogardt iion treeas i s
provi ded at_the.second . managenent information areas, and the index file

pl ayi ng unitECRF S gtWﬁ?¥¥@boﬁglﬁﬁnﬁﬁéﬂ%ﬁﬂaQQ$FéFﬁﬁtanl%ﬁ%ﬂﬁénﬁased on the
second i ndex infornahion set q; the first managenent. inforpation areas and
the first manageteAt FRf ot MafiN BN hadey18h thr imdeg: fijgdaem

i nformatiop %eéegg(ﬁpe segond managenment information areas. 9 In the

i nvent i on, "Phe § ek 0 PEITEY ¢ ded i n t he recordi ng nediumwith content
fiLes.‘The.inde4hg
on attribute

corresponding to the content files and folders including the

Eg LS. . qyer%&gd ig the index file generation unit based
€3Cribea number of management information areas

content files respectively are provided in the index file,

the content files and the folders form a hierarchy
structure in which the folders are in an upper hierarchy,

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 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 information areas, and

the index file playing unit plays

the second management information areas 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.




information of content files and folders including the content files. In
this case, the hierarchical structure is forned by content files and the
folders in which folders are in the upper hierarchy. The index file thus
generated is recorded in the recording mediumby the recording unit as
wel |l as played from the recording nediumby the playing unit. In the index
file generated in the index file generation wunit, the prescribed nunber of
entries (managenent information areas) corresponding to contents files and
. folders respectively are provided. In first entries corresponding to
~ folders in the uPpetPhi Breanityn,sédendrilpdesilaf b2 nuetorded ridi ddei ng second
entries corresponding to folders or content files positioned in the |ower
hi erarchy GFCPREIRD| HeFEUP Wik cgppert hfete? chy The pmeekdedlen ig | i st
form In addition, first _index information indicating the first entries is
provi ded i ASPERRLSR BN R ARHPR LT 1A RATd ordI e BAge ifdex tFF¥RyYE®at | on
provided in }irst .entries and first index infaormation provided in second
entries, REPE™HOSE BEEWMGepsIfidws e hrifars Ancanding fhesanteninel v,
fromthe ugggr higragcq% to th Igmer hi erarchy or, inversely, fromthe
| owner hi er aFeRy” t 3™ WEL T SHER  nitt BleRgrecal sestrture 4 i&eredibant ry can
be detecte i t hout . searchjng _all entries, 0.t hereb erformn
'processi ng'g?r\é\‘if%n:l %él?% atnﬁieh&%gﬁgge’éﬁ&nt‘ﬂélch %R%d‘?ﬁs & ﬁ‘? @Pﬁr”é’rﬁ’iegal
i o IR0AGRA DY ARE MR LIl Ln Y 80 AP Lt ad00 R RRRN T NS
recording medium 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) corresponding to contents files and folders
respectively are provided. In first entries corresponding to
folders in the upper hierarchy, second index information
indicating second entries corresponding to folders or content
files positioned in the lower hierarchy of the folders rin the
upper hierarchy is provided in a list form. In addition, first
index information indicating the first entries is provided in
the second entries.

According to second index information provided in first
entries and first index information provided in second entries,
it is 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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inthe first entry in a list. Therefore, various processing can be
sinplified by devisal such as the sorting order of the Ilist. Additionally,
in the index file playing unit, second entries are played based on the
second index information set in the first entries and first entries are

pl ayed based on the first index information set in the second entries. Asa
result, the processing of playing the index file can be perforned easily
and rapidly. According to the invention, index information indicating
entries (managenent information areas) in the |lower hierarchy are provided
i n correspdi@rRyY bR FieEning phecepPary hpdabinhyto thet Hemrddesanfiorimat ,
thereby perform ng processing and the like relating to change of the

hi er ar chi cdiiket pHiciher Bipupaglical strhethndaverfades bastie iaddxrdibiall y. Bri ef
Description of the Drawings Fig. 1 is a block diagram show ng a

confi gur at i*8R16¥ anf rBE%‘iighi dPsks el drdex imfgrmatien Hisopkovitdgst am

showi ng a configuration exanple of an index file. Fig. 3 is a block
di agr am shdwi B% LTS5 PRLFALIDR St 11 Thespéerpyveratisiis BrOGET ORIty fil e.
Fig. 4is a block.diggranlshomjn a configuration of a (actual) data

portion of SPBSPeSiWEist B Llorerhaabrojser £y Fhe eorting omiersof thepl e

showi ng a igg%iguration of a property

Additionally, in the index file playing unit, second

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

Accoxding to 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
-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

11




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 show ng
managenent information of a child entry. Fig. 8 is a bl ock diagram show ng
an exanple of a hierarchical structure of folders. Fig. 9 is a block

di agram show ng an exanple of a hierarchical structure of folders. Fig. 10
is a flowhart show ng processing procedures of a systemcontrol mcom
relating to deletion of a folder. Fig. 11 is a flowhart show ng

processi ng procedures of a systemcontrol mcomrelating to deletion of a
fol der. Firgsregtive skdteowofart pshpeking Pirlecessi ng procedures of the
system control m com when index information indicating the child entry is
not provided i n BParenrs itlogk BiggrdR shewingl awedrdritgushcwbngopraocessi ng
procedures of the systemcontrol mcom when content files belonging to the
fol der are ({@F§prhyEatrpostipatof Frgpea vess kotfd oftharnrareowiynfiJw-ocessi ng
procedures of the system control m com when content files belonging to the
12 fol der are diS-ayetd ientable sthowing, a1nfdgararboritd 8 prergparat i ve
exanpl e) spowi ng processing procedures of the systemcontrol nm com when
content fPRER- bel onging to the folder are displayed in a |list.

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 6f 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
~ & 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
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Fig. 16 is a flowhart (conparative exanple) showi ng processing procedures
of the system control mcomwhen content files belonging to the folder are
displayed in a list. Fig. 17 is a block di agram showi ng an exanpl e of a

hi erarchi cal structure including folders and files. Fig. 18 is a block

di agram showi ng a di spl ay exanple of content files according to the

hi erarchical structure in Fig. 17. Fig. 19 is a bl ock diagram show ng an
exanple of a hierarchical structure including folders and files. Fig. 20
is a block diagram showi ng a display exanple of content files according to
t he hierar épldar ang géspleyed @ lisd. Fig. 21 is a chart showing a
configuration of an extension data unit according to representative tine
information. Fikf9-235i dsaaf fboxehatt strominagapive essimyl or cdwdings of t he
system control micomrelating to processing of representative tine

i nf or mat i ORTAFRTS 1 RYIGRF T €S0Pt e Fydtem cepirolomi¢an ghensgea@nt show ng
processing_procedures of the systemcontrol mcomrelating to processing of
r epr esent af 14" theherghper hattm islerderet fhsplaxsshiane ip6: 13 Fig. 24
is a flowchart show ng processing procedures of the systemcontrol m com
relating to prodédsi h§ of ar%b?“é%grélﬁtatﬁG\Pé‘PPFﬁfElVﬁf%’lei%n shreingel eting a

content file. Fig. 25 is a flowhart show ng prqcessing procedures of
- - - 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 inéluding 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.
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the systemcontrol mcomrelating to processing of representative tine

i nformati on when deleting a content file. Fig. 26 is a flowhart show ng
processi ng procedures of the systemcontrol mcomin sort processing. Fig.
27 is a flowhart show ng processing procedures of the system control
mcomin sort processing. Fig. 28 is a flow chart show ng processing
procedures of the systemcontrol mcomin sort processing. Fig. 29 is a

fl omchart show ng processing procedures of the systemcontrol mcomin
conpari son processing in the sort processing. Fig. 30 is a flowhart

showi ng processiFig -pé ddedarBowshantheheysieprooas s big progsdizneacdui ri ng
processing of representative tinme information in the sort processing. Fig.
31 is a fl&WehafyYSEddW IRPGHGBCceddicey predatines ©é pheceysinem odnt r o

m com which acquires representative time information when an extension
data unit FePERIHYateverebresdeheansvion whenideletiagi agonsenbtfidet-. Fig. 32
is a flowhart show ng processing procedures of the systemcontrol m com
whi ch acquires rFéﬂre%gﬁﬂtsaﬁi@é’wtqhﬁét shewitaPrefc sy ancestenss @f data unit
relating to 14 representative tinme information is not set. Fig. 33 is a
tabl e showrh aS¥Orff guiclttiteh oftisPRndardat Rthagetre I Forimgt i @8, Fig. 34

is a table showi ng a,configuration of individual . )
representative tine 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 is a flow chart showing processing procedures
of the system control micom in sort processing.

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 wunit relating to
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managenent information. Fig. 35 is a block diagramfor explaining a text
file, a thunbnail inage file and a property file formng an index file.
Fig. 36 is a block diagram showi ng an exanpl e of correspondence between
the property file and, virtual folders and content files. Description of
t he Reference Nunerals and Signs 1: optical disk apparatus, 2: optical

di sk, 11: video encoder, 12: audio encoder, 13: video decoder, 14: audio
decoder, 15: file generator, 16: file decoder, 17, 20: nenory, 18: nenory
controller, 19: systemcontrol mcom 21: error correction
encoder / de&BHEgSepR LI Fameohpf@tmatiizomis28otdae. nodul at or / denodul at or,
24: magnetic nodul ation driver, 26: operation unit Best Mde for Carrying
the Invention (E)9-O3fi tala dpbke apputiacus Feyfiquesicws af cormdgadat i on of
an optical disk apparatus 1 according to an enbodiment. 15 The opti cal

di sk appar BRURIeNeRtgdintesmatyPreo signal and an audi o signal of a subject
by an imagi ng neans and an audi o acquisition nmeans which are not shown,
and records the Bifagtthds ? é8kile g Jickedisngabionrd i e-Riegnal in an
optical disk 2 as a .caontent file. The optical disk apparatus 1 also plays
the cont enfeR39§ecdrded™ hithe optical disk 2 to be outputted

Fig. 35 is a block diagram for explaining a text file,

a thumbnail image file and a property file forming an index
file.

Fig. 36 is a block diagram showing an example of

- correspondence between the property file and, virtual folders

and content files.

Description of the Reference Numerals and Signs
1: optical disk apparatus, 2: optical disk, 11: video
.encoder, 12: audio encoder, 13: video decoder, 14: audio
decoder, 15: file generatox, 16: file decoder, 17, 20: memory,
" 18: memory controller, 19: system control micom, 21: error
corr;ction 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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using a display neans by a liquid crystal display panel and an audio

out put neans by a speaker, or to be outputted to external equipnent. And
further, the optical disk apparatus 1 encodes the video signal and the
audi o signal by a format of MEPG (Moving Picture Experts G oup), then
records in the optical disk 2 in a designated file format. The optical

di sk apparatus 1 includes an optical disk 2, a video encoder 11, an audio
~encoder 12, a video decoder 13, an audi o decoder 14, a file generator 15,
a file decoder 16, a nenory 17, a menory controller 18, a systemcontro

m croconput er (Heteprpaicel dipkfamegdtng hacguisysteemidonsiohalmrsbm') 19, a
menory 20, an error correction encoder/decoder 21, a drive control

m cr oconpuBBraydiet SiAapL 9L ar epleieed byoan anagingr heenc ondroh andiont) 22, a
data nodul at or/ denpdul ator 23, a magnetic nodul ation driver 24, an

oper ati on 8fflf126tiep meaRy FhérhAss N3, shewipi #l eeABEDT tBe, irpging
magnetic-field head 32, an optical pickup 33. The optical disk 2 forns a
recordi ng TREM LAY Fhe Widgess ¥icduerd rrdienaiarak 1p dreerdacal wisker f or mi ng
is 16 ana%o /digital conversi on on the_video signal as the imaging result
and encode$ Thé 7P Udtid acBidPRE £8L (s vpREAFRb Il 248° AR an

el enentary, streamb i.deo data. The audi o, encoder 12 generates audi o data
by perfor nihg “RRAFB /%11@ Fafe B dhsnePhirahaiakdi b° PP HE%%he i magi ng

result and_encodes,.t he audi 0 )
using a dlspﬁay means by a liquid crystal display panel and

an audioc 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 decoder
16, a memory 17, a memory controller 18, a system control
nicrocomputer (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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data according to the MPEG format to output an elenentary stream by audio
data. The file generator 15 multiplexes the elenentary streans outputted
fromthe video encoder 11 and the audi o encoder 12 at the tinme of
recording and generates a content file in a designated file format by
control of the systemcontrol mcom 19. The nenory controller 18 sw tches
operation at the tinme of recording and playing by the control of the
systemcontrol mcom 19. The nmenory controller 18, at the tinme of
recording, sequentially records data strings of the content file outputted
fromthe fianelgefdgatel dénwemmivar boushalatizleoutpatdecsf thm ttagisyst em
control mcom19 in the nenory 17 and stores them tenporarily, then,

out put s t h&e8§kbF ahdiareodrT ShdiHgeacodataqeentidang prootles $PEG &drmdte error
correction encoder/decoder 21. The nmenory controller 18, at the tine of

pl aying, SEQYERMTAT §lenidrdy Sugnmbydideotathe dhequdioreeeadson
encoder/decoder 21 in the nenory 17 and stores it tenporarily, outputs

dat a st ri ndgd ISmecahesudip|datedy her fornintperalery/dbol trldcoutetaisnar i ous
data to the systemcontrol_mcom 19. 17 The error_ correction ]

encoder / deBB 244LQSERaY 250k AMREANG TS tath eBFodRt SR Hf idhd pl ayi ng
by control t he agstem ontrol mcom 19. The error correction

encoder/degg{i%racff,r P9 EREE IHE G TR FRI WGP U SP0R RO S T ERA™ of t he

menory cong}r,oélllc?lro 1cgttae_rrpor arily in the nmenory 20

The file generator 15 multiplexes the elementary streams
outputted from the video encoder 11 and the audio 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 19. The memory contreller 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.

F
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and adds an error correction code. The error correction encoder/decoder
21, at the tinme of recording, reads out the data stored in the nenory 20
as the above in a prescribed order and outputs the interleaved data to the
data nodul at or/denodul ator 23. The error correction encoder/decoder 21, at
the tine of playing, records data outputted from data
nodul at or/ denodul at or 23 tenporarily in the nenory 20 to perform
interl eave processing as well as to performerror correction processing by
the error correction coded added at the tine of recording. The error
correction encodi#e deecader c@ireatidrhe ehicbdefdeglodyirng?l al soitalieput s t he
data stored in the nenory 20 as the above in the sanme order as recorded
and out pupp¢ration ke heevrime ofit retdrting8 anFhelalairey fydabatory ¢éénodul at or
23 switches operation at the tine of recording and playing by control of
t he systentheontysiiemni eomtrol Thécemt al hodul Fher / dehedul eerectionat t he
time of recording, converts output data of the error correction
encoder / de¢beederdde¢coder Idni ak e diger PAgsecattdmy, nvdabadeutpiém t o be
outputted to the magnetic nodul ation driver 24 or 18 3 the optical pickup
- 33. The dat@at#sdubae srempaproeem et rlex3l 8 dremnora riil el Bths| BGTNY 28bt ai ns
pl ayback data corresponding to the serial data strings generated at the
“tinme of reR%F dRAYE b§® BFEDT n§ORTRFHEIE f6f-a PIisy bAEICSi g GdCPut ted from
the 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 interieaved data to the data
modulator/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
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
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optical pickup 33 and denodul ati ng the playback signal using binary
identification, taking the clock as a reference, and outputs the playback
data to the error correction encoder/decoder 21. Wien the optical disk 2
is an optical magneto-optical disk, the magnetic nodul ation driver 24
drives the nmagnetic-field head 32 according to an output signal of the
dat a nodul at or/ denodul ator 23 by control of the systemcontrol mcom 19 at
the tinme of recording. The magnetic-field head 32 is held so as to face
the optical pickup 33, sandwiching the optical disk 2 in between, applying
nmodul at ed thgrmtticalf petkumcSor ditrg deda trived ettt/ d eladdu left oirh@3 datta

modul at or/ denodul ator 23 at a position of a |aser beam irradiation by the
optical pi&Raptdms ofhelavore, Miarinshelavpr¢lealatdi sierzepgondiqng to

magnet o-optical disk, the optical disk apparatus 1 records a content file
“and the |ikkempriadagiet Stringe mgneaderdehghrethod. ofTrecepditabydi sk 2 is
an optical disk which is rewitable such as a magneto-optical disk (M
Magnet o OpPLR@RdiskGleGk feppRasd-2ayhanlesdvarl TREPEHiSHI & oHottde 31
rotationally drives the optical disk 2 by control of the servo circuit 30

ina 19 cBRAUIta0RISKER 33 aRdcEemedhindtiast the mavhvaioeioyg!l usieay

( Const ant | e Vel ociity) or a zone CLV (Zone Constant |inear Velocity),
dependi ng 'é\ﬂ%llf’}’e lp)?ﬁélg%C?Flbo‘b’ptqad%PngE% olock,@ss@r YHLereRsfist 288 control s

operation glfttptuq:es sptil'1ne.dI eplayback data to the error correction
encoder/decoderxr 21.

When the optical disk 2 is an optical magneto-optical
disk, the magnetic modulation driver 24 drives the
magnetic-field head 32 according to an output signal of the
data modulator/demodulator 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 optical pickup 33, sandwiching
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-opfical 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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not or 31 based on various signals outputted fromthe optical pickup 33.
The servo circuit 30 also perforns tracking control and focus control of
the optical pickup 33, perfornms seek control of the optical pickup 33 and
t he magnet o-optical head 32, and further, executes processing such as a
focus search based on various signals outputted fromthe optical pickup
33. The drive control mcom 22 controls these operations of seeking and
the like in the servo circuit 30 according to instructions fromthe system
control mcom 19. The optical pickup 33 irradiates a | aser beamonto the
optical di SRRitdeh reeddl vas g HEW eiComatagt| LgheabyValddight) , ref@VWi ng

el ement, and generates_and outputs various signals for control by

cal cul at i n§CehetandsdrelefVelasdity) ner loi gpme IBEV ( hen¢ CgstreEdiiAedg el enent
then, outputs a playback signal whose signal |evel varies according to pit
strings andehef¥Ylst deR§adisgned Bie thy@copti the eptical dikk 8ptical pi ckup
33 switches operation by control _of the systemcontrol mcom 19, and when
the optical di sKP® PETVE Gagivdito3bptantaiolg sReraline Tt e sIMTLSof | i ght
of the laser, beamirradiated on the optical disk 2 to rise intermttently
at the ti 8%t gch?ﬁ?ﬁg‘.’n VATERRS Tan@ls ARtepETRAILramskhe 2ptdFsdratus 1
records a cp teng fi{xﬁ1 and the, like 5(51 the optical disk 2 by a so-called
pul sé trai REASFhSE: WRES THE ohtTd 30 gl 8R PPLtoThs JHRSKIBALTIE *ailsk, the

IOIPJI[, Iagﬁlat E:ﬁrgcynpl;%cgusg:)cfo%é:gr:olloﬁ t%geogg?gg po:]c.c}!;l.l1 h§3,0fpérhf%an%S eslzaegeam

contreol of the optical pickup 33 aﬁd the magneto-optical head
32, and further, executes processing such as a focus search
based on varicus 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 according 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 contreol of
rthe 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
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disk 2 to rise fromthe anount of light at the tine of playback to the
anmount of light at the tinme of witing according to output data of the
dat a nodul at or/ denmodul ator 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 nmethod. The file decoder 16 inputs data of the content
file outputted fromthe nenory controller 18 and separates the data into
el enentary streans of video data and audio data to be outputted. The video
decoder 13- extends the elenentary stream of video data outputted fromthe
file decodéPPasaiindl lotegands ajgonterd Adie sirowphelildplain mbansptorcadxt er nal
equi pnent. The _audi o decoder 14 extends the elenentary stream of audio
data out pdiekd? fhbm shechiled declbdert reg napdtibed pufibent the eptigtalshown
audi o out put nmeans or external equiprment. The operation unit 26 includes
vari ous op8tafitol® adihesenchange fagkh et dialppiekim 3 e ol 4 v cryst al

di splay panel and the |ike of the optical disk apparatus 1, and which
notify var FRES™SPBERT dheh by it e daeprikeambrstitdedcomtnsl oPtie®dm 19. The
systen1con§rol mcom 19 _is a mcroconputer controlling the whole operation
of the optft3F ZFQKIEHpETAL GBe FPURt QRildWhEoRk RSt iMe oftRIaybRs&r at i on by
execution ﬁf ﬁ desigqﬁ%ﬁd rocessing programrecorded, in a not-shown
menory. | h° tRE ABHBGi Heht 91t Ak THedcdRs PR T pF bY AFFEBAERT AP e syst em

control mcom19 is provided b r evi ousl installed in the
gata of the pdata modulgtgr/demodulgtor 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 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 outpuf means or exXternal equipment.

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

The system control micom 192 is a microcomputer

controlling the whole operation of the optical disk apparatus

21




optical disk apparatus 1. However, it is also preferable that the
processing programis provided, instead of the previous installation, by
bei ng downl oaded t hrough networks such as Internet, or by being recorded
in various recording nedia such as the optical disk, the magnetic disk or
a menory card. According to the execution of the processing program the
systemcontrol mcom 19 allows the optical pickup 33 to seek to the nost

i nner circunference of the optical disk 2 and plays nmanagenent infornmation
of afile nanagenent system relating to the optical disk 2 when, for

exanpl e, tHe ivhi menteblehdheptvlodle dirskea2ibs et ecteaditi®he ofyst em
control mcom 19 acquires the played managenent information fromthe
menory corféfépnated @rafdssi oy & dorainn egrridetietmal noteriropn fidreRosy.St em
control mcom 19 detects addresses of respective files recorded in the
optical di Sk Bhesgibodigienibltére Bpaees By o wrdnag crrEyeriogttiens vstraat i on i n
the internal nenpory as described above. The system control mcom 19 also
pl ays the SPRYER! 40Ty 480t BeRrpitdate Dypprenloes ok insteddedi by the the
search result  of_ the nmanagenent information, providing various content
files recoP8&dCHh iRk BpETassdl sk Howeger hd tuserlee Predeaiabéedpw@tat i ons by
t he user. gpe index file played from 22 the optical disk 2 is stored in
t he i nt er nal®nBHoTSP S0 9%t RECSyt et REONEASHE methRad 6f £he PESHY3PS17. In the
enbodi nent ,, ggeli dex Lile IS stored in the internal menory. \Wen
recordi ng oF°5h %ﬁﬁﬁnng YeBEFRIi dovmedrct ddrpyobnpetworks 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

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
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user, the systemcontrol mcom 19 detects the avail abl e space according to
managenent information stored in the internal nenory, allow ng the optica
pi ckup 33 to seek to the available space and records a content file as the
imaging result in the optical disk 2. The systemcontrol mcom 19 al so
updat es managenent information stored in the internal nmenory so as to
correspond to the record of the content file, and for exanple, at the tine
of ejecting the optical disk 2, the nanagenent information recorded in the
optical disk 2 is updated according to the updated managenment information.
I n the upd&be wticheé diggnagemsnrefdnirotmtihbarna heesysy eftdentyssiemti com 19
executes the update by outputting the updated nmanagenent infornmation
stored in CRatrel @igaR nerdhye menqtielér r din thoe rabrdonenensbgeridtecoder 21
through the menory controller 18. Furthernore, when an edit of the content
file is iAstutt eFBPd A8 tBerinprmal eemand -recordi ng of another content
file as the edited result is instructed, the system control mcom 19
records anot her "B&ft EREC¥Fine Ph %’hémwli%élesuaf-sllé pnstctasPEhRont rol

m com 19, when recordi n%bt he content 23 ----------------- file in the
optical di BR®Dr 43°dRETrhEARERBY &1 oM b%tcget\%ﬁso%e VAL orRAL i R GFecessary

for generating the content file to the file generator 15. The system
“ control 88%#%. ng 58 g@&ap?@§nt information stored in the interna

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 ancther
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




i nformation necessary for generating the index file through the video
encoder 11, the audio encoder 12 and the file generator 15. Then, the
system control mcom 19 updates the index file stored in the interna
menory 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 mcom 19 updates the index file so as to correspond to the record
of the contfemt irf the gqitdroed disit Bead deerpabedeitory, by taadist voriaddsy
registering an entry in the index file, which corresponds to the content
file recordefickmatihen optcesabri sk Zen€pet g dheotobhtentoffiiileato ditsk
apparatus 1 shown in Fig. 1 will be briefly explained. Wen the optical

di sk 2 is Ablatexheafateor the Fhensyatidm cohteqlindment 19 s lsor aegliions or when
the power is turned on in a state that the optical disk 2 is nounted, the
opti cal pi éREPrMBBien negessaky etbs weasredisgekhe oindex fdde thmmrgh
circunference of the optical disk 2, and nanagenent information of the
file nmanafkfreNidggsearrisrpliyeliher grdine eopodeal 18 skd2 thEhefilemnagenent
information is stored in the internal nenory in the 24 system control

m com 19 t BEBEEHChe renthsic Sher Y $esm rontiral mheom St spdeest rdle nmi com 19,

addresses of respective files recorded in the optical disk 2 and avail abl e
space and FREeHF | e 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 apﬁaratus 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 diék 2, and management information of the file
manageinent system is played from the optical disk 2. The

management information is stored in the internal memory in the
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are detected according to the managenent information stored in the
internal nmenory. After the managenent information is thus acquired, the
index file is played fromthe optical disk 2 based on the search result of
the managenent information. The index file is stored in the internal
menory of the system control mcom 19. Operation when a content file in
whi ch images are taken by an imaging neans is recorded in the optical disk
2 wll be explained. Video data and audi o data whi ch have been acquired by
t he i magi ng neans and the audi o acquisition nmeans are encoded at the video
encoder 1llsgatemhmraudilonsmmodertHiibugs paetmanelny, cottwesllexuppli eth to the
file generator 15. In the file generator 15, elenentary streans of video
and audi o bhtaepedentcdriteoli oéoomehs pdeddids saaad cftheecapdcoi wnchiders 12 are
mul ti pl exed and a content file of a designated file format is generated.
- The cont enrefpréed dnrideopdeica nddekiynatiedradvablaldpacespat ehoflitdee opti cal
disk 2 through a recording systemincluding the nenory controller 18, the
error corratei dtaricodertdedouerto 2he datagemehtl dndotdetboiul stared3, a
magnetic nodul ation driver 24, and the optical pick up 33. In parallel to
t he recor difhgth deEssrag emariye cAfteantthe2Bahagerenthanboabdtiomdes data i s
generated fromvideo data. According to the thurmbnail inmge data, a file
name of thelUEGRaRdEet; |dreapadendliekésvintatedafeconttths pptecdhiddskat i on of
2 based on the search result of the management information.
The index file is stored in the internal memory of the system
contrel 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 and 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. 1In 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, datamodulator/demodulator 23, amagneticmodulation driver

24, and the optical pick up 33.

In parallel to the recording processing of the content
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the content file to be recorded, data of the index file stored in the
internal nmenory is updated by the systemcontrol mcom 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 nenory of the systemcontrol mcom 19, which has
been wupdated so as to correspond to the record of the content file. After
t he: managenent information stored in the internal nenory of the system
control mcom19 is updated and the index file is updated so as to
correspond tidet héhimboe il ofmadwe dond ehs gbhbeatet fiom exadgl ejatwhen t he
optical disk 2 is ejected, the nmnanagenent information recorded in the
optical di #kc2riing (priathal Huswadadd tihegepdated amfinbenearte iof orhlrmt i on.
Next, operation at the tine of playback, in which a designated content
file is pl &7BESHF tH e pad difte liidet teith stre dispilaytofindonmentotidfes
recorded in the optical disk 2 will be explained. Wen the |ist display of
content fiFB8 Gantendt Fiks & by recpadaderdatiahofitiie indemdd ldattored
correspondi,ng to respective content files are sequentially acquired from
data of th&"imfetPtFrr2l &EBrsd ih WKeteatley e prvoy contrhd ®iasmem cont ro
mcom 26 , and thunbnail inmage data relating to the list display is
supplied to"a not-shown display neans fromthe systemcontrol mcom 19"

t hrough t he filqadgcoder %P nd the_vi deo decoder 13,
5 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 micom
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as a result, thunmbnail inmages relating to respective content files
recorded in the optical disk 2 are displayed in a list on the display

means. Accordingly, in a state that thunbnail images are displayed in a
list on the display neans, a designated thunbnail inmage is selected and
pl ayback thereof is instructed by user operation, the content file

corresponding to the selected designated thunbnail inmage is played from

the optical disk 2 by control of the systemcontrol mcom 19 based on data
of the index file and nanagenent information of the managenent system
stored in ttHe $#md edmwabnpehoinagd wathi seasiyg tthetbentient dispeay plsayed from
the optical disk 2 is obtained through the optical pickup 33, the data
nodul at or / gerpdigctter a 28>t tshewar digplagome eus | orerehbe darstdecoaterraddl, an t he
menory controller 18. Then, after the played content file is separated
into el enBafaRy Stheangh dhevfdepddardendd anditheduideatdechdefild decoder
16, the respective elenmentary streans are decoded by the video decoder 13
and the au@Pc® decydér Alnnadid aduapes ted.atNagt to omarsciténe atontamtt j me of
editing will _ be explained, in which delete, novenent and the like of the
desi gnat ed f& 488 dificordefelingthas @ptifgl doverente dbsmiayeghdnthelilstke of a
folder are perfornmed. 27 As described above, for exanple, when setting,
movenment, °Befkt digRdahBerPRe of the file or the folder is instructed by

t he user operation in.a state that thunbnail inages (content
Accordingly, 1in 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. 1In 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,
inwhich delete, movement and the like of the designated content
file, or setting, movement, delete and the like of a folder

are performed.
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files, virtual files are displayed in the hierarchical structure) are
displayed in a list on the display neans, processing ofsetting, novenent,
delete and the like of the file or the folder is perforned by control of
the systemcontrol mcom 19 based on data of the index file and nmanagenent
informati on of the managenent system stored in the internal nenory. In
parallel to the processing of setting, novenent, delete and the |ike of
the file or the folder, data of the index file stored in the internal
menory is updated by the system control mcom 19. Then, after the
processi ng of thes geeveibedebpne; Hooeemaptle, deist eetinihng hsovekentof the
folder is finished by control of the systemcontrol mcom 19, the index
file recofgéfterarthethsptliikal ofithe Liils apdbkhedt dldred isnidateuafed he
updated index file in the internal menory. In addition, update of
managenent PYIS HaeT SReratbrda 4 atehe thptiWumidiagl Prages peeritanted by
control of the systemcontrol mcom 19. £2) I ndex file The details of the
i ndex fil et ffr bai&kppdi fddesThere i Aderlayed iimcl tereshaerexehiqale FTX, a
thunbnail ipage file FTH, and a property file FP in the same way as
descri bed 556‘3%‘1“36&% PFef et Ehidyet i1 ¢ é@t |90 t Hee eftbol awbrfreanshe i ndex

file 28 including th roperty file FP, the thunbnai|l inmage file FTH and
the text fPPRCTBH MLOLUGT G By ISRt cdeleierpas EheckaHeaE tAS TAVS! ndex

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
filg 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 folder is finished
by contrecl 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. 1In 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 .
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Attribute information of content files and folders relating to the content
files are disposed separately in the text file FTX, the thunbnail inage
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 fornmed by connecting
one or plural fixed-length slots. Each entry has a managenent information
area, respectively. The content files and the folders forma hierarchical
structure in which the folders are in the upper hierarchy. In each entry
(parity entrg}uding Hdeppopeetlyy fiille FP, tldathuimhdathtimageaftliskrTH t!] e,
attributes of a content file and a folder is allocated. In each entry of

t he proper 8pdfthetppt figgndgenmeitadaticofihe] T Xwhs cdsrspdeill iy esaderd espondi ng
entries in the text file FTX and the thunbnail inmage file FTHis set. In
the entry 8f fhelptupdditg-file FP which includes plural slots, managenent
information specifying a next slot of the slot is set in each slot. Al so
in each entry ofAttydbptepembprmptéorpof jaehgentst ifdd eahiand shulcledtses a
correspondi ng content file or a folder is set. Further, in each entry of

t he proper¥§13%1%0 tepthe fnteati Shlomiade dépppesd Sefagasedli talthst ruct ure
of content files, existing folders and virtual folders is set. 29 The

respect i ve F¥t dd 1hal e a ter blhpmhnaiiin ippe i il KEd. | 8rythe SRS ch are

managed by sI%t nunmber_. i ndi cating the nunber of slots froma file head
g%ﬁ FP. Each file has a structure in which entries according

are connec
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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The sl ot nunber forns index information indicating the order of
arrangenent of the fixed-length slots included in the file. In the index
file, a prescribed nunber of entries (managenent information areas) in
whi ch one or plural fixed-length slots are connected are respectively
provi ded. Each entry is identified by the slot nunber of head of the
fixed-length slot in the connected one or plural fixed-length slots. In
each entry in the property file FP, the nunber of slots which are
allocated to corresponding entries of other files 1is provided at the

m ni mum For exafff e feRReAtane enf¥les | hevadi ag ttwmctoes toncerining to one
content file is provided in the thunbnail image file FTH and the text file
FTX, at | eds¥edtvRnEiot 81lake ahicbatakr i manpgedobyespordiong mumbar i n t he

property fi FP. Fi 2 shows a confiTgéJrati on exanple of the index file.

| e, :
The i ndex fli“géc?‘?ﬂc'}%gag npmbext of iSiletpTieomat Hidtohead dneagentsdtted.FTH and a
property firhe FP. The files FTX, FTH and FP in Fig. 2 are exanples in
whi ch each 8ft$4P% REMBee S FI6r LpARE G TgeRion| ki aaddpacthecinfera header
of the thunbnail image file FTHis omtted, which_ is formed by
fi xed- | engPh SHEPEERINt 5 the fixed-langkh Féats ienludRe 1 tBeHdd@- A header
~of the tex&nfileiFJX ifs also omtted 30 in the same way, which is forned
by fixed-1engtly sPOth 1S » preggribed ghss b @rErdRPt HBARIIEMEad. On t he

ot her handim%gﬂeaatq%r i S ﬁr Qvi dgd gt t he fi{uerahle%d of the property file FP,

whi oh n aréa in which one or p ixed-length slots
are connected are respectively provided. FEach entry is
identified by the slot number of’ﬁead.of'the fixed-length slot
in the connected one or plural fixed-length slots.

In each entry 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 #1,7#2, #3, ... connected from

the file head. A header of the text file FTX is also omitted
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is formed by fixed-length slots #1, #2, #3, ...connected from the header.
In the header of the property file FP, information of the thunbnail inmage
file and information of the text file are also recorded with information
of the property file. The structure in which the thunbnail inmage file FTH
and the text file FTX have headers respectively in the sane way as the
property file FP is also preferable. In that case, information of
thunmbnail image file is arranged at the header of the thunmbnail imge file
FTH, and information of the text file is arranged at the header of the
text file EfXchd mamberdgxvhithel FErmbdeyt hupbdaidndtrmgeots e, FEH and the
property file FP, entries are sequentially set respectively such as slots
#1, #2, #3#3, .. focamethed firba theadilAsedascronbgat: ctlhey @an@achheiddry in the
text file FTX, the thunbnail inmage file FTH and the property file FP is

i dentifi ediBypréeiddcort hbhebgilefhadit ofl thewhrqierty tfhdeh®ad wiid ot s
included in the entry. In order to associate an entry in the property file
FP with entsiésrmed biyefikesbhendth nmdgesf #1 g #£THFANd . .icbantekéd fridre FTX (as
shown by arrows in Fig. 2), a slot nunber for identifying a corresponding
entry in t RBedRdaBRai 110 &epips ofFThe padpehey tféte ¥R,/ énfadeatsianegi st er ed
in each entry in the property file FP. For exanple, in the exanple of Fig.
2, in 31 9h it HpumBnail timager Spértynd jindorpat jor|aft thgnbext ifidiecat i ng
the entries #5 in the thunbnail image file FTH and the text file FTX is
registered?re 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 property file FP is also preferable. 1In 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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Fig. 3 shows a configuration of each slot of the property 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 (thunbnail-picture sl ot

index) indicating a corresponding slot in the thunbnail inmage file, an

i ndex (Meta_data slot index) indicating a corresponding slot in the text
file are provided as managenent information indicating slots of other
files concerning the sane content file. Wen plural slots are allocated to
one content file, an index indicating a next slot (Next extends sl ot
index) is 35 evideddSael £heerrohenterfilv¥arPd aPsaperdyntSiot ntibagterns i n t he
plural slots other than a tail slot. The index fornms managenent

i nf or mat i ofPRhPRRT RS i#Pednt hbe rehuntingr it gmeghefild AITY iandt hke fpraperty file
concerning the same content file. For exanple, when attribute information
concer ni ng *dh& FEOntemeHisterrd-al | ocated to three slots in the thunbnail
image file, indexes_(thunbnail picture_slot_ index) indicating respective
correspondi ng sl’ot% ?FOWs 3 RERBAIRF2 T HEyet ffacd ekt ofrtd\d BeePs Y hr ee
slots provifdgd 'Rlethf pro%?ejrti file. Inthe three slots in the property
file, indexds® %‘ xt 1Rx BRSSPt OF nblk) PFerfcat i Higlea Foxta shedefre set  at
32 two sl o_t_(s gf r’ghe ra{e%dﬁr i de,. which show the relation of these three
slots. Fig. P4°RHows %4 %0 Fﬁéﬁfét%%r?r@fVlﬁlﬁd( 3kt vt )hapst FhgsrPfon In

the header, an index (thumbnail_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 thanatail 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 thumbnaii image
file, indexes (thumbnail picture_slot_index) indicating
respective.corr95ponding'slotsj11the 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
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(Property Data Payl oad) of each slot in the property file. In each slot,
space follow ng the above two headers is allocated as the (actual) data
portion (Property Data Payl oad) 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 éProp_erty Data Payload) in plural slots, the
size of préperiyrtuatatirhrepdes pibdar avisiglephat| earetaton E Hredfal data
portion (Properti/ Data Payl oad) in plural slots, and basic data (Basic
Property D&P&Fer&tat¥ing to the property entry formed by the plural slots
are provided, and, further, a extension data unit (Property Extension Data
Unit) is sequentisd1y ShA¥SHe £O0SiaPRGTLPD cdxdorigCoHabl dat@ PURcIbN of t he
property eg%rg. The whol e size (Property Data Area Size) and the size of
property dat&a°PRrohdfty Tatlead) ) cark $EboiBdd s RrepR Y 44t 8al )1 at a
portion of thg tleoekd s| ot iﬁnlihe.graﬂgtg entr b The system control mcom
19 i s capabf&" ot SpetP?§T A aliiPa 2B0%R &5 RERLE T} oFet P HSY based on
the size. That, is,tq say, , . the size forns information%i/ni E can .specify
avai | abl e %Ba%%e ?f(%iuﬁyh_%a'b?®°éw_ne2%F9Pe%F§.D%%ﬁ8 Sadbiiah (theh whi th
the pr Operf)ilog@}}t%( gr@&‘:"f}‘, ahg wﬁleg'ondé cl:osntaéz}te£ffié is allocated toplural

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) déta 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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The extension data unit (Property Extension Data Unit) includes, for
exanpl e, 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 exanple, when
.one content file is referred by another content file and is registered in
a certain favorite folder at the sane tinme, 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

ext ensi on &8t BRENPFOPEYopBEEY- Ext ension Data Unit). Each entry on the
index file is managed by the slot nunber fromthe file head. Hereinafter,
to make under st dnding &88Yera chagdeini HhbehethoPreBpstY | ffiex)shainch
specifies each.,entry by_ the slot nunber is appropriately witten as an
"entry indéR"Fr9art d%erdFrE®dto as the entry nunber. Fig. 6 shows a
configuration of_basic data (Basic , property Data) relating to a folder
entry in the proptr EFCEREISP Iptreinith (HrOPSESY Etifns ieBaBRta PiYderty Dat a),
after the si zg i'S | ocated.at the head, a fla i(jen_try_stat us _flags) which
speci fies aTardEl of°% HEBREPY Ps fHIDG\FFBEd?’hAE’go S P T or MGy of the
flag (entr tatus,. flags),...t is clear]y 34 ecified that a registration
target of %('ﬁlzatelncfnr?e#‘gg%g fféhaﬁrafnézltﬁet D28 Fyardet Bdditc PID y Data),

aflag  (foldal o hYeSLALSHH 343k UL IpLNE oLY RS, of, g 19! der

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 slot number
from the file head. Hereinafter, tomake 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
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is also provided, following the flag which specifies the above 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 wupper hierarchy of the

hi erarchical structure is allocated, followi ng the above flag indicating
the type of the folder. Hereinafter, an entry corresponding to an upper

hi erarchy which is nearest to a folder or a content file which corresponds
to one entPpcidie@ftéptedl regiasratpen dargehtafythamdtay Ener foldsrsr espondi ng
to a lower _hierarchy which is inverse relation is referred to as a child
entry. The Ifar dlte edtasyjicf ordfgaa fiBamic nefrRpsFEnt iD#ter mat ifon Bram and t he
child entry forms a second managenent information area. In the index

i nf or mat i ol fodpar. it nsEytundaags)i hedics tingr e itope(ehtthg foldter) of the
parent entry is allocated. In the basic data (Basic Property Data),

fol | owi ng tHe*L1ShBERVIdffextPht OFing tBR {i5er ¥mcloaPeyifrrthe ahrysx

i nformation g revious_entry_index) which specifies an entry of the

previ ous dPFP gi/i ontdu9e% | i ne JiccsEAEEN order, i i Adag i Aok on

(next _entry_index) which specifies an entry of the 35 later direction in a
l'i ne of seéFEﬁYfﬁ 581395 locdtetr sPeGiined fdrd, the foldepassiatda¥a (Basic

FLgper ty D%ga’zhe feonltlr?/wiggaé@&afbggevilrr%%%)i.I nformation (next entry index) ,

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), 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
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order of recording (recording_order) is allocated, and further, the nunber
(property_extension_data unit_count) of the extension data units

(Property Extension Data Unit) is allocated. Also in the basic data (Basic
Property Data), generation date and time of the entry

(entry _generation_tine) and update date and tinme of the entry

(entry nodification tine) are allocated, follow ng the above nunber of the
extension data wunit. In the basic data (Basic Property Data), follow ng
the wupdate date and tinme of the above entry a flag (original folder

stat us fl agdferndixeating tineat ypre off tdvmradxiostiengi § oddercatsdal | ocat ed,
then, generation tinme (directory generation_tine) and update date and tine
(di rect ory_nodi fiEEtiiesmorerein ridicatiand ct daba diBassitoPyoneety dMdtgdat ed, and
further, an identifier of the directory (D rectory lIdentifier) is

provi ded. EP§lowinhéhs shavegbnder infporabiomrnektcentay éntey), therei nafter,
t he managenent information of the child entry is referred to as a child
entry |istoTdhe ofhreePralitgy(1q9oprdiag_pedg st éred liogathe, emdriudfihes, dat a

bl ock of the extension data wunit (Property Extension Data Unit) The

exanpl e shbf i RUEPYE  TPTeRAxtALestensL agenihecqugitder ©£36 tihe the chil d
entry list, the size is allocated at the head, next, a type of the data

bl ock (dat 8Xt$pE)°T s Hlaocatrdds |(ﬁrpﬁerémﬁﬁﬂ@sefonw@tai%ltthe thype (data

type) indigfigg%éégﬁ Also in the basic data (Basic Property Data),
generation date and time of the entry (entryhéeneration_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 1is allocated, then, generation fime
(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). TheexampleshowninE&g._

7 indicates the entry of the folder.
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it isthe child entry list (Child Entry List). In the child entry list, a
type of the entry (type_of _entry) is allocated follow ng 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 forned according to each type of the child entry relating to
the folder or the content file. In the child entry list, a |later-described
type of sorting (type_of_sort) is allocated follow ng the above type of
the entry (type &F é?ﬁr%l?dnéﬁt,rYi#ﬁcFé% ithleosiraei bh allevated atdesde of t he
nunber of the child entries relating to the entry is allocated. As

descri bed &B8¢e, ngxder F¥ifophdtheotiatamlork hdetd_tviprdiicatihgcated chil d
entry is provided in a list format at the entry (parent entry) in the
upper hi er &fchye istdredeedt Bigrher thedexpenfditrativon) (ipalienteenthat i ndex)
Therefore, ,the systemcontrol mcom19 is capable of easily detect a
relating &ftt§ F et%éﬂtdoﬁé‘rtrﬁi et 3F cHyp bl &P tew £hatl ndex i nformation
(entry-index) n, for exanple, deleting the entry relating to the folder
in the upper h},\/{(;]rerér e §§lgr S| &15mendi SISy °dni ERRI P t he si de

of | ower |Iziderarc y or the side of the upper hierarchy is instructed by
the user ung@rSL5ER &Y ntAlcRcebRtebtlFoviay tBeorkRe ithpg 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 list, 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 information
(entry_index) when, for example, deleting the entry relating

to the folder in the upper hierarchy.
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recording medium by the index file are displayed in the hierarchical
structure and the like, the systemcontrol mcom 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 mcom 19 al so updates the index file so as to respond to deletion
of the folder and the like. Here, for exanple, a hierarchical structure
shown in Fig. 8F¢%eganBleemddn Hradiahi seltohinqitohdehs stapchioeadx
structure, when a folder #2 exists in a |lower hierarchy of a folder #1,
and furthePieFareey £uihe 3igle efitdie hnpar|vwerancher by dnptofictedidf ol der #2,
in the index file, index information (entry index) which specifies an
entry of 't hBef@Peferungey g shate |gwethigherantent i &ilals seavededitimm entry
relating to the folder #1 which is the top hierarchy in the child entry
list (Chil Hecﬁﬁ‘fbr%ﬂ Lreddum | By a8Bet iBdexi dddg iaveordimmilosed in the -
(parent_enhr index) for indicating the entry relating to the folder #1 in
t he upper i‘%’r’%’? 3lsSEBPCHirg Rad ity yike. tihe s¥ateRCoRRIPh MifeM ower

hi erarchy. ngi éi onal l%ﬁeﬁj n the hierarchy structure, index 38 information
(entry i ndex) “FeRpett SV FREEEEPRRIERE r Festhe JipRlap| Weitehdad o #5 in
the | ower hiera .nt%ﬁi s.I%LEIéS(zca ed at, the entry of the folder #2 by the

child entr@c GEqE g1 inrformation 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 systemnm
control miconL19‘also updates the index file so as to respond
to deletion of the folder and the like.
Here, for example, a hierarchical structure shown in Fig.
8 is considered. Specifically, in the 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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information (parent_entry_index) indicating the entry relating to the
folder #2 in the upper hierarchy is respectively set at the folders #3 to
#5 in the I ower hierarchy. In the hierarchical structure shown in Fig. 8,
for exanple, 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 | ower hierarchy can be specified according to
index information (parent_entry index), (entry-index) set at the entry
relating to the folder. #2, as a result, a series of processing relating
to del eti oAnfprnheiwydeehrgontdesl) mespevivaianibéisimnipld thedieficf 9 shows
a hierarchical structure which has been changed by the deletion of the

fol der #2.tha fhldexm$s, toHed igysthemlowntriblerdmbm 19 diletatsed e entry of
the folder #2 by setting the flag set at a slot in which the entry of the
fol der #2tP8 g pérer tfolheri#i &lvi the T sy enbny ddmttr obndriigoiexl9  al so
updates the index information (parent_entry_index) relating to the entries
of the fol #BFrMB-iqR #5(RAvca_RASTYiHdleat edindicadingy dhet heerftalvder #2 so
as to indicate the entry #1 which is the upper hierarchy of the folder #2,
and furt heFelabth E8 thRLAlGgE 2 it ShaathreF lerarghridexdspadtditiady to t he
entry of the folder #1 which has indicated the entry of the 39 folder #2
so as to inaF it Eenttrilders it e ol dar sheslaupmbierarekecute a series of

rocessing relating,to.the deletion. It is also preferable that the system
gontrol n?conllgn %he hierarchical structure sho££ in FEg. 8, for y

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 information
(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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perfornms processing of deleting the entry of the lower 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. Flowharts in Fig. 10 and
Fig. 11 show processing procedures by the systemcontrol mcom 19
concerning the deletion of the folder. The system control m com 19 updates
a directory structure of the optical disk 2 based on the instruction to
delete a folder by the user and deletes the folder instructed by the user
on the fifeldanatfermntassyst tmifattchentedesdbigthediaimezs Wheto #5 fol der is
del eted on the file managenent system or when deletion of a virtual

fol der is FAstXectte pyerhesustrpradessisystehattion ol the cdm et q.oceeds
fromstep SP1 to step SP2. In the step SP2, the systemcontrol mcom 19
sets an entry nutfbésf alspdeefiepbblasthan)thahsrhtepearintired micantldy of the
folder to be deleted as a target. In the next step SP3, the system control
m com 19 | BSBEOT®S r REBFRSHING helt dedetinat hef romithecf ndbg flidwerand
acquires jndex information (parent_entry_index) of a parent entry

recorded i RTEFREEHE ryith nthe sméxy Seppspdelehedsydnsheadnefolth40 N ni com
19 acquires_a data bl ock fornmed by a correspondin extension data unit
(Property BXPEnsi0Y PAtEAIRAPireche ﬁ@trVe’ébFBeogo‘f%héﬁﬁ?dbﬁ othe fol der

to be del efed.
_ tL.he 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 system control micom 19 updates a directory structure
of the optical disk 2 based on the instruction to delete a folder
by 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 acquires
index information (parent_entry index) of a parent entry

- recorded in the entry. Inthe next step SP4, the system control
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In the next step. SP5, the systemcontrol mcom 19 detects a list in which
the entry type (type_of _entry) is set as the folder fromchild entry lists
by the extension data unit (Property Extension Data Unit) and detects the
nunber of index information (entry index) of the child entry fromthe Ii st
of the folder. In the next step SP6, the systemcontrol mcom 19 perforns
initialization by setting a value of a variable "i" to a value "1", which
corresponds to the detected nunber. After that, in step SP7, the system
control mcom 19 judges whether the value of the variable "i" is equal to
or |ess thaacehelAunisanires kndekai hfockaffbomedehyry icndexypandingt . When it
is judged that the value of the variable "i" is equal to or less than the
nunber of EHEERST YR gtatat voAt( éPreBeitydExenshen shstte®nitonfrah ghecom 19
proceeds fromstep SP7 to step SP8. In step SP8, the systemcontrol mcom
19 acqui r e¥eFpE@xCF nfhs reaxtirgnof (el riplidedeste bk thkerdler specified by the
variable "i" from the index information (entry-index) of the child entry
recorded in thelekheds$nStRR 8Pbnithe(Rrdst conExeensron 19detadtist) In the
next step SP9, the systemcontrol mcom 19 acquires information of the
child entr§ WhittHn ghdgbcthie ety thee i Hdwme_oifnewtrmkt iionsebras yrhendex)

acquired i (a%ﬁtfe s]tfe SP8, 41 In the next step SPIO the system control
"mi com 19 ug TS LTHR FRUER $RFOF netSton RypaFlent SRS Im ofPitthe parent

entry whi (Ep S rec%rged in the acquired child entry to the index
roperty 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
value 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 to 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). 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.
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information (parent_entry_index) detected in the step SP3. Then, the
systemcontrol mcom 19 increnents the variable "i" by a value "1" in the
next step SP1l1l, then, returns to step SP7. The systemcontrol mcom 19
repeats the processing procedures of steps SP7-SP8-SP9-SP10-SP11- SP7 for
respective index information (entry_ index) of the child entries relating
to the folder registered in the |ist, and sequentially updates i ndex
information (parent_entry index) of the parent entry registered at the
child entries of the entry to be deleted concerning the entry of the

fol der. Wen al |Inpdatmesteftephsdid enbe sgstanecaonpl atiedr Uhepdatars able "i "
becones | arger than the nunber of index information (entry_index) in step
SP7, t her eftbeeindelxei isftstrerni oaofia@in thkA0AY lihdx0CeL dRe ffad@nst @ SP7 to step
SP13 (Fig. 11) According to the above processing of respective steps, wth
respect towhéshett ixecoidedd ihoktter scpabidd addd enthg tdowes iidesar chy of
the folder as a deletion target, the system control mcom 19 updates the
record of théormrtrigspolrdinegt_entry éndsa)t Hatethed pam ethie folaersyiosi ti oned
in the upper hierarchy of the child folders is rearranged fromthe fol der
to be del eTBENt Fheheys R eonpsst tiisiead 1P indremgppertie araiehye 42 of the
folder to be deleted. In step SP13, the systemcontrol mcom 19 detects
anew a |i8Y & adiech1f hént e nett BEeBnEPYL  thhs@, ot ebRERY) LG S et

SP7.

¥

The system control micom 19 repeats the processing
procedures of steps SP7-SP8-SP9-SP10-SP11-SP7 for respective
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 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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as the file and detects the nunber of index information (entry index) of
the child entries fromthe list of the file. In the next step SP14, the
systemcontrol mcom 19 perforns initialization by setting a value of a
variable "i" to a value "1", which corresponds to the detected nunber.
After that, in the step SP15, the systemcontrol mcom 19 judges whether
the value of the variable "i" is equal to or less than the nunber of index
information (entry-index) detected in step SP13 or not. Wien it is judged
that the value of the variable "i" is equal to or less than the nunber of

i ndex 'i nf opflathentol(dent ty badéx)etddie system control mcom 19 proceeds from
step SP 15 to step SP16. In the step SP16, the systemcontrol m com 19
acquires index ImboepeiRlch (ért systedeontabltitecor dér dabécts isnespeci fi ed
by the variable "i" fromindex information (entry_index) of child entries
recorded ina lhet ext ehscloncidatgpenct (Y eperlyy (tipd efsendrPatis Weitt) | n step
SP17, the systemcontrol mcom 19 acquires information of the child entry
speci fied By the fidderndnfdstentison:heemumpeirndex)irabgui ietbimmttive st ep
SP16. In the next step SP18, the systemcontrol mcom 19 updates i ndex

i nf or mat i ofetipey amdeshtaly thadek) lofenthéepafom thatIist odcoheed lien t he

acquired child entry to the index information 43 ---- - ---------- - -
(parent_entry_iﬁ@e%%edéﬁﬁétéGQR1%ﬁ@b I sHsdsn Oeatspdt EvcorondPr ol nmi com

19 increments the variable "i" bﬁ a value "1"
performs initialization by setting a value of a variable

wi o
.to avalue *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 “i” is equal 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
SP 15 to step SPleé.

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 acquirles 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
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in the next step SP19 and returns to step S15. The system control mcom 19
repeats processing 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. Wen
all updates of child entries are conpleted, the variable "i" becones

| arger than the nunber of index information (entry_index) in step SP15,
and t he sydspranecrmtely_imdeomded epredeinlsstfapoAP3t efhSRl5the sitsaemSP20.
According to the above processing of respective steps, wth respect to
respecti veCeRFTel Mices p8sin¢urferntism thikevhpiwle Riidr aychyvaokua 4 “f ol der as
a deletion target, the systemcontrol mcom 19 updates the record of the
cor r espondi-Rgtent9rts §teRafP 1P henarasmrnsoldeste@sitioned in the upper

hi erarchy of the child folders is rearranged fromthe folder to be del eted
to the folder P&§itiSEREEM nCPREr Uppdtiafiier dPchyebeathe PRIGRSSING be
deleted. In step 520, the systemcontrol mcom19 acquires information of
the entry BEPCHESFe OfaPgePsi AELPePP P EPIInGPLEnSPhE- -0 Ki%e$3SR1, setting
of slots relating to the entr 44 set as the target to be invalid. After
that, the 393%eAPEBREGbion r?PBgﬁiql}“fﬁ’ﬁc@Ed%let @%%‘gﬁnSPzzsa?ﬁiartéPGr ns to a

first pr chg%ihggfolder 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 SP15 to step SP20.

According to the above processing of respective steps,
with respect to respective child files positioned in the lower
hierarchyofthefolderasawkﬂﬁtiontarget,thesystemcontrol
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
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procedure. The system control mcom 19 updates index information
(entry-index) indicating the entries in the lower hierarchy wth respect
to the parent entry at the sanme tine as the above processing relating to
the child entry. In the enbodi nent, as descri bed above, index information
indicating child entries is provided in the parent entry, further, the
index information is provided in the list format, thereby sinplifying
processing relating to update and deletion. 127 As descri bed above,
flomcharts of Fig. 10 and Fig. 11 show processing procedures of the system
control m eemaEotitheargehdes forlimt.i oAffeditbati mechidtémerantired i s
provided at the parent entry. A flowhart of Fig. 12 shows processing

pr ocedur esMyfFom LR EaLseem ot e B PAR covd 19t wirent ¢ adEk Strp e erss iowy
indicating child entries is not provided at the parent entry. The

fl owchart BFOF§irel2 is shown as a comparison exanple with respect to the
above flowcharts of Fig. 10 and Fig. 11. Wen a folder is deleted on the
file management NEsEIFFFemoForiied dereri bh wdates indax imfaeration nstruct ed
by the user, the systemcontrol mcom 19 proceeds fromstep SP31 to step
45 SP32. TheRtrydrdes)siepicrzgiang the spsries contthel laveorhiraypsthy the

entry number, (i ndex information) which specifies an entry
: 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 inforrﬁation
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
deletion.

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 system,
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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of a folder relating to deletion as a target. In the next step SP33, the
systemcontrol mcom 19 detects the nunber of all entries in the index
file. In addition, in the next step SP34, the systemcontrol mcom 19
acquires index information (parent_entry_index) of the parent entry
recorded at the entry to be deleted. Furthernore, the systemcontrol mcom
19 perforns initialization by setting a value of a variable "i" to a val ue
"1", which relates to search of the entry in the next step SP35. 1In the
next step SP36, the systemcontrol mcom 19 judges whether the val ue of
the vari ablS&32i-" Thermsndh [tee steanSPh2, riwebeysteaf contrannices 1%esorded in the
index file or not. When it is judged that the value of the variable "i" is
equal to oftheesrtry hambehd indabeknofrmtiosnt whissh spaeiSist em ewrty ol ni com
19 proceeds fromstep SP 36 to step SP37. In the step SP37, the system
control mi @nP18o4eefiFesatingf bendelobief an aefiergedf the order by the
variable "i" from the index file. Then, in the next step SP38, the system
control mi com 1%° FhEGEFLHEPHER33 nblex syatemmantsnl mparBnt? €995t S ndex) of
the parent entry in the entry acquired in the step SP37 indicates the
entry to b&hget GF ot erpRéRs| Hudke hrderddilen (PareAiténbr yilt ndex) of
~the parent_entry in the_ acquired entry indicates the entry to be 46
del et ed, t'ﬁBesrifs’%/ ﬁT—%r‘ﬁpﬁérq}hecaﬁ?‘igmmoa&é@asmr%h%%taéau@sss infisst ep SP39.
The system control mcom 19 updates i ndex

information (parent_entry_index) of the parent entry recoxrded

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
“17, which relates to search of the entry in the next step SP35.
In the next step SP36, the system control micom 19 judges
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 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
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information (parent_entry_index) of the parent entry in the entry acquired
in the step S37 to index information of the parent entry of the entry to
be deleted in step 539, and proceeds to step SP40 after that. In the above
step 538, when index information (parent entry index) of the parent entry
in the acquired entry does not indicate the entry to be deleted, the
systemcontrol mcom 19 immedi ately proceeds fromstep S38 to step 540.
The systemcontrol mcom 19 increnents the variable "i" further by a
value "1" in the step 540, then, returns to step 536. According to

processi ngdefletedpedid wysstapsont hel saisdoml SCondeddarifeon dPesespential |y
detects respective entries registered in the index file, confirns whether
t he parent tentstgp iS®3Phe Bhéer pysvebecdetedbdnbasedl ®nupddiexs | idsmat i on
(parent _entry_index) of the parent entry, and when the parent entry is the
entry to bénfermaieihn updates_endex imfer)nwtfi bhe fgpamgnenenyrimnitidex). Wen
processing of all entries is conpleted, the variable "i" becones |arger
than the napbty atquwidedertyitbe bhest £p7 SRB6indeand nifhemsysommeTante ol ni com
19 proceeds fromstep SP36 to step SP41. The system control mcom 19
acquires eREF§NT AREFVRLi e citrstepeSifictathirhtbpS3Peamdsptoemdshe t ar get
in step SP32, 47 setting of slots relating to the entry set as the target
to be invaPi¥tsmh H¥padbg?. tiigker that, the system-control mcom

In the above step S38, 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 $38 to step $40. fhe
system control micom 19 increments the variable “i” further
by a value “1” in the step 5S40, then, returns to step S$36.

According to processing of respective steps, the system
control micom 19 sequentially detects respective entfies
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).

Whenprocessingofallentriesiscompleted,thevariabie
“"i” becomes larger than the number of all entries in step SP36,
and the systenlcontrol.micon11§ proceeds from step SP36 to step
Sp4l.

The system control micom 19 acquires entry information

in step SP41, which has been set as the target in step SP32,
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19 proceeds to step SP43 and returns to the first processing procedure. As
descri bed above, if index information indicating child entries is not
registered in the parent entry in the list, the systemcontrol mcom 19
have to repeat processing of steps SP36-SP-37-SP38- SP-39- SP40- SP-36 or
steps SP36- SP37- SP38- SP4. 0-SP36 with respect to all entries registered in
the index file, which requires tine. The update processing of index

i nformati on which defines the hierarchical structure becones necessary not
only when deleting the folder but also when deleting a file or when noving
a fol der omsegtingecf Al s mellptdate tpr abessnngy ofet ndeXxhel phogamtdocon when
the file is deleted or when the folder or the file is noved, as in the
above updabe bruddssimgteb $Pdex Afhéonimti orhevsestdmletritirgltiecdol der, i f
index information indicating child entries is not registered in the parent
entry in fRebPTosedst he sisp difddonndofetmmentéOthavis tst ppoetssing '
correspondi ng index information by searching all entries registered in the
i ndex fil ePrapeddraequires tine. In the enmbodi nent, index information of
child entries is registered in the parent entry in the list, therefore,
the system contfoldaficggmedo aboveapall éngexpénformphiopr bedswtigg rel ating
to deletion or novepent of the folder or the content 48 file at high speed
and al so caphbf enbriexdenathgent veerss Hy thedapemigeriorthakge distvhe
hierarchicgﬂestructure managed b

system control micom¥L9 have to repeat processing of steps
SP36-SP-37-3P38-8SP-39-SP40-3P-36 or steps
SP36-SP37-5P38-5P40-SP36 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 only 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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the index file easily and rapidly. The systemcontrol m com 19 updates the
index file in response to each processing not only when deleting the
folder but also when deleting the content file, or when recording or
novi ng the folder and the content file and on other occasions. In the
update of the index file, the systemcontrol mcom 19 detects entries in
whi ch 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) Managenent information of
sorting Whéaleezoridighg spdetiedndmilzed capubhentf afxecantiegt pfodessinar e
repeated on the optical disk 2, the index file is updated in response to
the recordrAgatied did chaagd abvdrrehteranchhisl saseturt batoyes Hyard to see
in what order entries relating to the content files are registered in the
i ndex fil ethenindex ddde ehsilyeynt ataptiidysand of content files are
recorded in the optical disk 2, the nunber of content files which bel ongs
to one fol der bed¥nByshegecontralhingcemse? wedatesuddlsi fndex cinlebdni nproved
by, for exanple, sorting and displaying content files belonging to one
fol der accbfeRHYy 6° ?E’rﬁg‘ Braepsding aesr e by vigrededrt inarshafbisieron.

However , mgen t he nunber of content files belonging to 49 one folder is
huge, it iRUbidERcHen d5lrghBrehg rentertifide. PBrwhancheserding orwhi ch

decr eases user usgbili&y and puts ] .
moving the folder and the content file and on other occasions.

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 hardlto 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. 1In 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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stress to the user. Accordingly, in the enbodinent, in a data bl ock of an
extension data unit (Property Extension Data Unit) relating to a child
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 to the definition. As the type of
sorting (type_of sort), "not sorted", "ascending order of generation date
.and tinme", "descending order of generation date and tinme", "ascending
order of up8&t &°1¢Ri dsahtgei nkl is' déddémulhgtoridmorsf timpeareawiatasl and ti me"
and the |like can be defined. Wen the type of sorting (type_of_sort) is
defined asf®Rofushreebtingedtidfty Hecreadsss PARSHr paeh bR emTY BYfdex) of the
child entries is held in a state which is changed by recording, deletion,
nmoverrent afilfe¥hetq %€ WEPRout being sorted. Wen the type of sorting
(type_of sort) is defines as, "ascendi ng order_ of %enerati on date and

time", the systdficoGPPLY Mt dmeLsmoeqiBabt al 1y aarrbeabteck itd W ng i ndex

information_ (entry index) of child entries according to the eneration
order of cS?#%%%b?\i’aidﬁgac%Wt%n&Prf‘%He§§YoFX’F%‘P%Fe‘?% Pat@oPPrekhorfiidtg 1%

gerer oty On 82 LofE, P SN ISeLE L) ol Bt 5l bast o

or der 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 to 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 aﬁd,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”, 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 geﬁeration 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
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of generation date and tine", the systemcontrol mcom 19 allocates
follow ng index information (entry index) of child entries according to :
the inverse order of the "ascending order of generation date and tinme". -
When the type of sorting (type_of _sort) is defined as "ascendi ng order of
update date and tine", the systemcontrol mcom 19 sequentially allocates
followng index information (entry index) of child entries according to

t he update order of corresponding content files or folders (corresponding
to update date and tinme (entry _nodification_tinme) of entries of basic
data) . Andehbryhemerghéohyponaf forhinges tofpbasic simity) . | Bhewftieed as
"descendi ng order of update date and tine", the systemcontrol mcom 19

al | ocat es ttwHexf abotrirat i byibe (Entsoy ti nided f bied bk | ‘dieerttenidé s gamolsmdi ng t o
the inverse order of the "ascending order of update date and tine". The
syst em conPfoPeRFEDMID dteviades tdmednt éhe Srseem eeiiorl riac te f ol der
designated by the user and the index file by utilizing the type of sorting
~(type of séiX?CaQﬂﬁif@ﬂéﬁViQQ ingexs s fematoimny denbryomdex)r e§igiidds an entry
inthe index file so as to caorrespond to recording of the content file,
and adds i iBEX*THAGFAREI¥h PG yRVRTRER P ORI Cath g asirendiagi¥idsed entry
inachild ﬁntr¥ list relating to a parent 51 entry of the registered
‘entry. At Phi 2et5IEOPhE2EG st EBM ol micom 19 adds i ndex i nformation

(entry index) acgprding to the . ) )
‘ When thé 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 information
(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 data). BAnd further, the type of sorting (type_of_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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type oftsorting (type_of _sort) which has been previously set by the user.
Fl owcharts of Fig. 13 and Fig. 14 show processing procedures of the system
control mcom 19 when content files belonging to a folder are displayed in
a list by user instruction. The systemcontrol mcom 19 proceeds from step
SP51 to SP52 by a user instruction for list display. In step SP52, the
systemcontrol mcom 19 sets an entry nunber (index information) which
specifies an entry of a folder whose list display is instructed as a
target. In next step SP53, the systemcontrol mcom 19 | oads record of the
target ent eptfyemtheneedimdexretidraand Ak ghis ¢S me nfuluensits tem cwdoraded in t he
entry. In next step SP54, the systemcontrol mcom 19 selects an extension
data unit Propdstaddsxindsk dmfbamat Unh t{enicnywinddx) tbheotdipey ob thedat a bl ock
(extends_data_type) is set in a child entry list as well as the type of
the entry t¥ppecidisoshing) (tipe_oét sastla whdrhehss fiidem bremiohel newdi r ed
information. In next step SP55, the systemcontrol mcom 19 detects the
nunber  of P¥nb& Y5¥For mation (entry index) registered in the child entry
list of the selected extension data unit (Property Extension Data Unit).
Next, the system'C8rPREFS nitdofiito jiRigaRd whégher 4t HEI QW PRECGTS GGt | ng
(type_of sort(}jle et in_the selected extension data 52 unit (Praoperty

EXt ensi on PA? i0) CEorhte SSHET ERPtIRL Biger 19 Whsmi eAntert dilssl ay is

i nstr rin P56.
struct edbgi/or'{ghlengust'% a fsotl%lperS a51'_6e displayed in a list by user

instruction. The system control micom 19 proceeds from step
SP51 to S.P52 by a user instruction for list display. In step
5P52, the system control 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 contrel 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 contrcl 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
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When the type of sorting (type_of _sort) corresponds to the order in which
list display is instructed by the user, the system controlmcom 19
proceeds fromstep SP56 to step SP57. In the SP57, the systemcontrol mcom
19 initialize a variable "i"™ to a value "1", which corresponds to the
nunber of index information (entry index) detected in step SP55. After
that, the systemcontrol mcom 19 judges whether the value of the variable
"i" is equal to or less than the nunber of index information (entry_index)
detected in step SP55. Wen the value of the variable "i" is equal to or

| ess than FRétn rtyf Exriesd dmPet e on (comtreypomiterto, thheomdest em
control mcom_ 19 proceeds fromstep SP58 to step SP59. In step SP59, the
syst em cont-PofR¥fR dis o kuddivr €8 insfixmared by Bl uber dar stspoRfifig entry
according to index information (entry index) which is recorded in the i-th
order in PReREREItYRERT §orting (Wien atheousercormesponds thbitde aidspl ay by

t hunmbnai | i mages,, the systemcontrol mcom 19 detects a corresponding
entry in thd ‘%?Jo‘b}br]t’ftf ALerkY decdrdtayceadi hidshe mapsy nblke cWt&@M ry i ndex)
and searches ‘1%?15;]? r.esoporrjlgi ng entr in the thunbnail inmage file FTH based
on index iffd OO CRURBASTE i I S tePof PP hdeX)SteP BRE 7t humbnai | i mage
file FTH V\/nichf's éech%gd i.n the entry to acquire_the thunbnail inmage
data. 53 Wen tHE G8&r 1 i SYPFER aPRBral ™Cosr 4P nittbiaiia%es, the

Sys_t em Conxgé]piabrﬂecqrp”lgo daetxrgiag ‘al’p,orva%?%?nogglrp speorxlr}drsytlonthe number

of index information (entry index) detected in step SP55.
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 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 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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the property file FP by the index information (entry-index) and searches a
corresponding entry in the text file FTX based on index information (Meta
data slot index) of the text file FTX recorded in the entry to acquire

text data. In step SP59, the systemcontrol mcom 19 displays the acquired

entry information (thunbnail images, titles and the |[|ike) when acquiring
entry information as descried above. Then, the systemcontrol m com 19
increnents the variable "i" by a value "1" in the next step SP60, then,

returns to step SP58. Wen the child entry list is recorded in the order
in which the us@ren bk¢ pgetrdnsheuttstliditsplsplavtdresyshgmocointyed, micom 19
sequentially acquires entry information of corresponding entries according
to the ordéreotydermicgntrot hwicom 8. dé¢tedtd 9 casegsputelringnenyry nifror mat i on
with respect to all index information (entry-index) recorded in the |ist
is acquiré&de phepszini dille FP"bbadenesndear gefotmanidrhdentinpernddx) i ndex
information (entry_index) in step SP58, and the system control nicom 19
proceeds f ABfh 2IFRSP58 G reeepnSiBed ard-rehdn e tprbcisdsi AGX prarssdur es.
According to the processing of above respective steps, when the type of
sorting (t§peteiesdntprestiesdete_totahslay dedex) rofthehtede Lisler
instructs the list displa the systemcontrol 54 mcom 19 provides entry
i nf or mat i oRTACETWIRG t8 ¥h% AN r'e 2svder AAAt didfA-ays content files in

a list, which belon%sto , )
In step SP539, the system control micom 19 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 “i7”
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. 1In 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 $P58, 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
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the folder which is instructed by the user. In step SP56, when the type of
sorting (type_of _sort) does not correspond to the order in which the user
instructs the list display, the systemcontrol mcom 19 proceeds from
step SP56 to step SP63. As a case in which the type of sorting does not
correspond to the order in which the user instructs the list display, for
exanpl e, 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 "BsceRdihprovides ehtyprigfarirensidatacandingned thernetwire®P63, t he
systemcontrol mcom19 initializes a value "i" to a value "1", which
cor r espondS*€er tansd diapérys gfonteasx fLh¢dritani dhs{entrighi hebx)gtdcect ed in
step SP55. After that, in step 564, the systemcontrol mcom 19 judges
whet her a VAfutekies @ ighr Labiestyucted Hyaither ustman the nunber of i ndex
information (entry index) detected in step SP55 or not. Wen the val ue of
variable "i" is Gh&lteer SPhan e ripebévyreodfi seiebd nionf(symrat ¢ fusort) :
“(entry_index), the systemcontrol mcom 19 proceeds fromstep SP64 to step
SP65. In s‘g‘é‘%ﬁ 8585 COF ResSRIAd & EBﬁt?’Eﬂe?ﬁlé'oﬂgl.L@ dGurFes Imdesuctsnf or mat i on
(entry-indeﬁ% lr.ecorded inthe i-th order in the child entry list. The
syst em cont?oIt i P RS2Y nch B efheonE5od, HicoR) &2 PrOFRRIS AT 1" in

e e o PR BPaR o 180 %5 Rs o Qa2 9B K cROGPCHE TR M eom S
does not correspond to the order 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 SP63, the system control micom 19 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 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
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i ndex information (entry index) recorded in the child entry list. In this
case, when all index information (entry-index) recorded in the child entry
list is detected, the value of the wvariable "i" becones |arger than the
nunber of index information (entry index) in step 64, and the system
control mcom 19 proceeds fromstep SP64 to step SP67. In step SP67, the
systemcontrol mcom 19 generates a |ist 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 wipehabhe iy aivesiueutl s inhdid next displRps, THersystwumroont r ol
mcom 19 detects entry information of child entries according to the

i ndex i nf otReEXGSPSK &ht r Jhf wdekpmapiincddniiqemst 2 peSPEBt baid Yy pefddrans sorti ng
based on the generation date and tinme (entry_generation_tine) of the
entries andngfs ipehamestdere (andrytindexof reherded riregheenhi yd ndify cat i on
time) allocated to the entry information. Next, the system control mcom
19 initial 1385t H& this icRisice when pdlaindgudntornahicn densPesinddren, j udges
“whether the variahle "i" is equal to or I ess than the nunber of the index
i nf or mat i oﬁe?‘éﬁ‘{l‘?@/ lpnﬁé?()ch&éfje‘%’tte@ LHsEtigpdepsstent hbe. valnreAftthe vari abl e
“i" is equal l.ess than the nunber of index information

(entry_i nd&’flo}f & procelRsCyres hdagyerenhals EBAL AT off 19-15%ceeds from

step SP69 to stega SP70. In step SP30, the systemcontrol mcom19 rewites
“the information (entry_index) in step 64, and the system control

micom 19 proceeds from step SP64 to step SP67.

In step SP67, the system contrel 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 according 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
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
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i-th index information (entry index) in the child entry list recorded in
the index file to the i-th index information (entry_index) recorded in the
list of index information (entry_index) according to the sort result, and
increnents the variable "i" by a value "1" in the next step SP71. The
system control mcom 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 whicledngrpédcoidend 19 pineepasentomnttep iIREP tthesoedesPf. di spl ay
instructed by the user. When the update processing is conpleted, the val ue
of the variabl elnistdeédils the gasteharcttionoilbem b rendexesiteor mati on
(entry_index) in step SP69, the process of the systemcontrol mcom 19
proceeds frdokhsiegeSHeE droastiep SRAZy idtexbyist ehecomt Ydlentirgo €9 updat es
the record of the type of sorting (type_of_sort) into an identifier

i ndi cat i ng *efergedern ithewHindgx| fdteditepltsy iisthndndest dafprmatigr SP73, and
after that, the process proceeds to the above described step SP57.

Accor di ng t{6PERE_Prdrsesstagoidrd espethpvdisttepst whéex tihochatibrentry |i st
is not recorded in the order in which the wuser instructed the |ist

" display, tH&PEFELEHTCINEFBPrHNDORP Ihe Srisgesylt handeborremsntshdd i st into
-the order in vmllﬁjg%] ‘tﬁp user instructed the list display to update the

by a value “1” in the next step SP71

record, afV&F'%

The system control micom 19 sequentially updates index
information (entry_index) reléting to th_e 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 crder of display
instructed by the user.

When the update processing is completed, the value of
the wvariable “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
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di splays content files in the Iist which belongs to the folder instructed
by the user in the order according to the updated record. In the

enbodi ment, when the order in which the user instructs the |ist display
corresponds to the order of the child entry list, the systemcontrol m com
19 is capable of displaying attribute information (thunbnail inmages,
titles and the like) of the content files in the list in the order
instructed by the user without perform ng any sorting processing, thereby
remar kably shortening tine required for the list display as conpared with
rel at ed arssrtattilehrepproves theetisrsdbitbi tlye oAslea imtwiddhofhshoretreni ng
processing time required for [list display, a caching nethod can be
appl i ed. HoneveRctathéhe bid yimplahdccaphang timet hedord,t aifsenadedsary to
secure a nenor for perform ng caching. According to the enbodi nent, the
list di spPagp genpert drided im taeshiort whigle beilongat tsésbarfqlglesuch

menory, thereby sinplifying the configuration and inproving usability of
equi pmrent  WABKE1GY @Nc%‘@e e i terl ondert Aecerdiot menthe Wrslatedrting is
necessary, the child entry list is rewitten according to the sort result.
Though thESF®%#iting processing requires time, in the list display after
the rewiting processi sorting processing can be omtted by efficiently

using the rew i tfert’Fi g?“}’ogéménﬁzes‘tﬂ“?l} LB PFdAr dits priwiFhc ddep&isgér formed in
a short t 'fx?été"@ét%htﬂe"ﬂgﬁl%isﬁgfrcoﬁgg{oéﬁégi;o the order of the child
entry list, the systemcontrol micom 19 is capable of displaying
attribute information (thumbnail images, titles and the like}
of the content files in the list ip 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 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,
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Flowcharts of Fig. 15 and Fig. 16 show processing procedures of the system
control mcom 19 which can be considered in 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 conparative exanple
wth respect to the flowharts of Fig. 13 and Fig. 14. The system control

m com 19 proceeds fromstep SP81 to step SP82 according to an instruction
of list display by the wuser. In step SP82, the system control mcom 19
sets an entiyt disrley ¢imdexpenfarmst iiond shuircht speciwhiieb idpercemtsry of the
fol der whose list display is instructed as a target. In the next step

SP83, the s§sremsavidtitel- micom 19 | oads the record of the target entry
fromthe index file and acquires information recorded in the entry. In the
next step SP84, Elwwcgpstamoboritiool h¥ cent1Figi nilsi shoresproasmsialgi e "i" to
a value "1". Then, in step SP85, the systemcontrol mcom 19 detects the
number of PhReesAuLS o‘?ﬁmtﬁ%n syeheny dopdaw)l frisent hie chirleh egapy bei st
recorded in the entry information acquired in step SP83. In the next step
SP86, the S9BEEIRLSGNin dhentazarthot| tuysypated hertinge (vabeeof gforthe vari abl e
"i" is equal to or |less than the nunber of index information (entry index)
or not. 5%PNhedaFe ipfpyeaion Henkawi abflex) jsortedegaaprdndrtd éds than the

nunber of jindex _information (entry index), the sXsten1 )
type of sorting are not recdrded in the child entry 1list. 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 SP82, the system control micom 192 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 leads 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 acgquired in step SP83. 1In 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.
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control mcom 19 proceeds fromstep SP86 to step SP87. The system control
m com 19 detects index information (entry index) recorded in the i-th
order in the child entry list in the step SP87. The system control m com
19 increments the variable "i" by a value "1" in the next step SP88, after
that, returns to step SP86. The systemcontrol mcom 19 sequentially
detects index information (entry index) recorded in the child entry list.
When all index information (entry index) recorded in the <child entry I|ist
has been detected, the value of the variable "i" becones |arger than the
nunber of i ndex Wheoithat voke @nthy vadiedld 115t bp <SRRG, tandr tlesssyst em
control mcom 19 proceeds fromstep SP86 to step SP89. In the step SP89,

- the syst entbanttbel nuriteone 1 4 relext n fidyana taoqui erectyi hdésx) nftbenststem (entry
index) in the step SP89, then, initializes the variable "i" to a value "1"
in the nexfCREEP! EPoH. ?nPF%féemtfrﬁfEEtspgiP% Heo sypspefiP8dnt MHe mi com 19
judges whether the variable "i" is equal to or |ess than the nunber of

i ndex i nf of K&t$Bn CEREFY: | nﬂé%?mdetlé’ct ertiartst eplmigs oknfqygatipie val ue of
the variable "i" is equal to or less than the nunber of index information
(entry mdé?é}trEf-Hé‘d@iiétéﬁﬁ:OTé%ﬁﬂ Agl thecénth orsegcdadthe ophstdrndmyl to step
SP92. In tg 60 step SP92, the systemcontrol mcom 19 detects the i-th

i ndex "~ i'nf bt Hat o EHEPY He dexIPE PEREERELBHOL BEGAT 18fingremegss

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 indelx information (entry_index) recorded in the
child entry list has been detected, the value of the variable
“i” becomes larger than the number of index information
(entry_index) in step SP86, and the system control micom 19
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. 1In the
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and acquires entry information to be displayed based on the index
information (entry index) . The systemcontrol mcom 19 increnents the
variable "i" in the next step SP93, after that, returns to step SP91. Wen
the value of the variable "i" is larger than the nunber of i ndex
information (entry-index) in the step SP91, the systemcontrol mcom 19
proceeds fromstep SP91 to step SP94 to end the processing procedures. As
descri bed above, when the type of sorting (type_of _sort) and index
information (entry index) sorted according to the type of sorting are not
recorded i AteERERAT/| Hhe ernsbpm ¢antral migomek deaeyts Hdte fheh sirsteem cont rol
mcom 19 sorts index information (entry index) required for the I|ist

di spl ay evépforpaisiarhdepitsy_thidas)ayfrios thstsemct etksimt tt hé sisay ,SP8Bhi ch nakes
time required for the list display |onger. In the enbodinent, it is not
necessary PRAt2THE LHFs LBRTY chMtTdIa oo kP 10e sl agigtr Yased srethicon
required for the list display every tinme the list display is instructed by
the user, 1PFRFf éPyOrRpEoves ensay.. N4 t §he Bus temoogiHaral Bicend2 16 shows
regi stratipn processin of, the child entry |ist when registering an entry
by recor di hg°EECHrt E’ﬁ? VEriableng “syR iR BBHRE SIePnS R ig',ce’éftthért'

regi ste_ri-nﬁtthe ntr¥ of tg content file in the index file, begins to 61
regi ster the-¥sS &%ftP Pret; proceeding fromstep SP101 to step SP102.

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
SP%4 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 system controlmicom 19, after registering

the entry of the content file in the index file, begins to
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In step SP102, the systemcontrol mcom 19 detects the entry nunber (index
information (entry_index)) concerning the folder as a target, to which the
new y recorded content file belongs. In the next step SP103, the system
control mcom19 |oads the record of the target entry in the index file
and acquires information recorded in the target entry. In the next step
SP104, the systemcontrol mcom 19 selects an extension data unit
(Property Extension Data Unit) in which the type of data bl ock
(extends_data_type) is set as the child entry list and the type of entry
(type_of ede#§ytes threrhaddtdmryohieht Hidedddsgdfomm tshepaRili T ¢

i nformation. The stemcontrol mcom 19 al so detects the type of sorting
(type_of s&FEPR $?b%¥{he child entry list by the extension data unit
(Property Extension Data Unit). In the next step SP105, the system control
M com 19 det ect¥ tHEPnERHRE, Shei sesen womtaali Bhcqreir geteriek theecor ded
inthe child entry list. In step SP106, the systemcontrol mcom 19

i nitiali zeSNERE NEPEAD i dex o mnationg (ekier nimdex) ) aencheniag italsl e i ",

t hen, procg g$ to ste SP107. In step SP107, the systemcontrol mcom 19

j udges wheffEfer ta]"?ea Y e toj which édwapew%me%ﬁd@dt famtent fidgen t he
variable "i!" is equal to or nore than "1", the systemcontrol mcom 19

proceeds f}r’%Jrﬁ’%qse‘p sp1Pe PE=51HPrSPr683 IThe R¥SEERFORsLed, migm dfe system

control 19 acquir formati on of a correspondin roperty entr
based on |ﬁ%ae ?rr?é:ﬂrgno? the target entry gn thg 1ndexg te_lepa y y

acquires information recorded in the target entry.

In the next step SP104, the system control micom 19
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 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 “17. When the variable
“i” is equal_to or more than “1”, the system contrecl micom 19

proceeds from step SP107 to step SP108. 1In the step SP108,
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(entry_index) recorded in the i-th order in the child entry list. In the
next step SP109, the systemcontrol mcom 19 determ nes an entry
generation date and time (entry_generation_tinme) or an entry update date
and tine (entry nodification_tinme) in information of the acquired

property entry according to the sorting order detected in step SP104 and

j udges whether the sorting order of the acquired property entry is
previous to the newy added entry or not. Wen the sorting order the
acquired property entry is later than the newy added entry, the process
of the systém cargtrasl codttom 18ipemcdédsatqoimest epnSPRoitom sb€p a&SP110. I n -
the step SP109, the systemcontrol mcom 19 re-registers index information
(entry_i ndeRyrearem@ing +pyepertyr dentrwhbeledaheendeegisfernestian the i-th
order in the child entry list, and noves the i-th index information (entry
i ndex) to (ehergnthdsxde refortied sior tthreg iottleprddt sim tthe sksi@nrdont r ol

m com 19 decrenents the variable "i" by a value "1" in step SP111, then,
returns toldfBp SP107. According to the above processing of respective
steps, the systemcontrol mcom 19 noves the index information (entry

i ndex) which is ¥ecdiddtedtn 5@ SEILLE, eftbpy sypsemt gontrol aHE s d& one by
one fromthe end side, until the order of index 63 information

(entry_i nd€RFeIBIIRS nevty r e tstier et ionheflatife of@er oftiMfdex

information to be newl¥| _
{(entry generation_time) or an entry update date and time

{entry modification time) in information of the acguired
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 acgquired 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 SP109, the system control micom 19
re-registers index information (entry_index) in the (i+l)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
SP11l1l, 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
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regi stered conmes, the sorting order of the acquired property entry is
previous to the newy added entry in the sorting order in step SP109,
therefore, the systemcontrol nmicom 19 proceeds fromstep SP109 to step
SP112. In the step SP107, when the variable "i" becones "0 (zero)", the
system control mcom 19 proceeds fromstep SP107 to step SP112. The case
in which the variable "i" becones "0" is a case in which the sorting order
of the newy added entry is in the nost previous order. The system contr ol
m com 19 registers index information (entry index) to be newy registered
in the (i+iptérmatdem i(entrheinddd)d tenbeynkivsy téyidiersdepodl12, then,
proceeds to step SP113 to end the process procedures. The system control

m com 19 al so uptemestide oghielrd @ht Apdeki sinflroeoetded ite t he g@wlgspondi ng
parent entry in the sanme manner when the content file is deleted, or when
t he cont enregistanpregdomsst Hheanorhéng faatdder of | the kegenbedipwarertafter t he
type of sorting (type_of _sort) has been set once, the systemcontrol mcom
19 updat e8nERtéR RYFEORSt o heamwly dddiek pntordindelle iserthagcirided entry
list so that the record of the child entry list is in the set sorting
order so tHatteReSHor Hherefone chhe ¢yshemceontirol nicim 1Pmraserdsorti ng
order, in accordance with the record, deletion or alternation of the

content fifeom efkoPn SERE pEoctaR MF18L -t e 4oy 6 tPPgSPI®7 4 gviEng thes, t he

case that content files are sorted and displayed in the |list F
. variable “i” becomes “0 (zero)”, the system control micom 19

proceeds from step SP107 to step SP112. 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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has been descri bed. The systemcontrol mcom 19 perforns processing with
respect to folders in the same manner by the instruction of user, and

di splays folders in the list, which belong to the folder instructed by the
user in the order instructed by the user. Also in the case of addition,
deletion or novenent of the folder, the systemcontrol m com 19 sorts

i ndex information of child entries and updates the child entry |list in the
same nmanner as descri bed above. \Wen the change of sorting order is
instructed by the wuser in a state in which Iist display according to a
certain order i slipéifopmedestirg fstieen awnter dligni tdMmd Figpdht eshehe 3 type
of sorting (type_of sort) recorded in the child entry so as to correspond
to the chamgeeofhaforcontignbrieres amd sortel fhd dbsplkayeaf inntex liisftor mat i on
recorded in the child entry list so as to correspond to the updated type
of sortinghagthpenofieserihed (4)ThRepresent gphveol | mecomfb? neeifmrms As shown
in Fig. 17, a case is considered, where content files are respectively held
in three fBFEEPESING HiChaResRIrE ttier Selderddns thet 9ar® Fensag ko @&ef ol der D.
In this case, it F is considered that content files in a |ower hierarchy
of the fol 4BFEINGIOnsELt BerBbuRNEy iRl deldenst bn Chendiatspdydd in a
prescribed sorting order. These three folders Ato Care 65 folders, for
exanpl'e, WAFEPRPULO cBRE eBPldeY eknaiciatedd byy the user in the order

instructed by the user. Also in the case of addition, deletion
or movement of the folder, the system control micom 19 sorts
index information of child entries and updates the child entry
list in the same manner as described above.

When the change of sorting orxder 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
S0 as to correspond to the updated type of sorting
(type_of_sprt).

(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
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taking images into categories. A case that a folder nane "l|andscape" is
allocated to the folder A a folder nane "famly" 1is allocated to the
folder B and a folder nane "event" is 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

hi erarchical structure shown in Fig. 17, a case 1is considered, where the
content files are displayed in a list in the recorded order of content
files by being sorted out by the folders Ato C. In this case, as shown in
Fig. 18, theld¢nsdefor efamie colticht plhitl echtestdifspéayecnatrechéyhead so
that the content file 1 whose recorded date is the oldest in the content
files 1 totgkirgdimgdeschtt caiedesads. antl cantehhat |4 efoldent maebel ongi ng
to the folder A are displayed in order from ol dest recoded date. Next, the
fol der B of l#pdsanft"eht afilpeated e tdiesi ldlaadh nextolsis rirtare Y frsnirlerfai ni ng
content file 4 whose recorded date is the oldest in the content files 4 to
5 is di sptaydttegatatk treddoffalfersBgaedt rafoldpderamaneeditedts files 4
and 5 belonging to the folder B are displayed in order from ol dest
recorded dafkocafirs kendiaifeddrsl @epndhs apnsprayed. &tn Fhe. difd, 1doent ent
files belogging to the folder C are displayed in order from ol dest record.
In this ca¥és the G&86r LFhouRf PRnFeoRRENVS iqoaseps 6ibe? i7HEGAEl dest 'to
newest in a state in which the areiqut into 66 categories. The user also

confirnms cCORTEMTS FREES| R aCoREMed iles, 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. WNext, 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
fromoldest recoxded 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
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order in the state in which they are put into categories by folders by
swtching the display order to the order fromol dest wupdated date, the
order from newest recorded date or the |ike. However, in the hierarchical
structure shown in Fig. 17, there is a case that a content file is deleted
or noved. In such case, it becones necessary that sorting order of folders
inthe list display of content files (refer to Fig. 18) is swtched
according to the deletion or novenent of the content file. For exanple, a
hi erarchi cal structure shown in Fig. 19 is considered. The hierarchica
structure shdrgoirhesi g Thedusaehehso acrdsenshainticne Loldsent F dkeided s del et ed
in the hierarchical structure shown in Fig. 17. In this case, in the

remai ni ng esResninfihestateois, whheh ddvetentref phe #ntics caltegokdestby fil e.
When the hierarchical structure of Fig. 17 changes into the hierarchica
structure dPlRpgs byoswitehamaithedisnlef ader twhhemrder| from oldeffecones
necessary to change the display order of folders Ato C so that the fol der
B to whi chUPHétedstadsy the pedarpaiasngsvest aecrhdefiaimdet or dlhicohikhe state of
Fig. 18 to be a_state of Fig. 20. The user can confirmcontent files in a
desired order infiR¥RVedtrat® thR Wiy dieplarieusiturentwwiche &gori €S by

fol ders by changjng the display order of folders, even when deletion,
change andtPRESIHkE GRSEhEPRoIM &RPTEIFekiledeufeleFpdetemovE -t s case, it

IS necessar o perform 67 sorting with respect to all content files
bel ongi ng Lsﬁc SeoneF 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. 12 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
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hi erarchy of the folder D at every display. Accordingly, when the nunber
of content files is huge, it is difficult to ignore time required for
processi ng of the systemcontrol mcom which |eads to deterioration of
user usability. In addition, it becones difficult to performprocessing in
apparatuses whose resources are limted. In the enbodi ment, an extension
data unit (Property Extension Data Unit) by representative tine
information is provided in a folder entry. Time information which
representing the folder in tine information of content files belonging to
t he fol der sic¥tipgwidbdegpertfrresbhrantvet £ibhes behbogimd torthentaver ext ensi on
data unit by the representative time information. Fig. 21 shows a

confi gur at FeRTBFchhefdhicfisl dnr Patta cwsicy disPleper tAc®addmsiln ddma Unit) by
the representative tine information. In the extension data unit (Property
Ext ensi on thatReint 9L cqoméest Allss astimsk it 2o difgbjultstaliviaiced at  the
head, next, .the type of the data block (data type (=Oiginal Folder Tine)
i's al | ocat &d™° NEFHiTeS foRP RaessdNgrP i Eha SuAt el CPPéEer tii Ry oisidh Dat a
Unit), the_type of target entry (type of entry) of representative tine

i nf or mat i oﬁ%@?iﬁ%og?tr‘?rtl g¢28aPa BEoBReT susatiddiat edI? TR RN sdch as a
content file or a falder_is recorded in the type of the target entry
(type_of eREFSYSS BETRERIT GhPPRECER (RARGESS 1At P &ﬁPlarP'PFBE%%’f}SPSE’xt ensi on
Dat a

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 foldexr 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 datablock (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




Unit), sorting order (type_of_sort) concerning representative tine
information defined in the data block is allocated. The types of sorting
order such as "ascendi ng order of generation date and tinme" or "descendi ng
order of generation date and time" are recorded in the sorting order
(type_of sort) Next, representative tinme information (tinme) is allocated
in the extension data unit (Property Extension Data Unit). In the
extension data unit (Property Extension Data Unit) by representative tine
i nformation, when content files belonging to a | ower hierarchy of the

fol der are arranitgkd.iin the satenagouddér weti (fedpastyfetsostiond®adeder (type
of sort), time information of a content file to be the head is recorded

in the fiePdidf, septesewtrdeirve wpenefi sdornatnorr(irigredpassenteprigsent at i ve
time information. In the case that the sorting order (type_of_sort) is
ascendi ng &tBerinfRER2Eher alefdngdt imhe dataddoahdiam}lecatedt fThiee in the

| ower. hierarchy of the folder, the maxi num value of available values is
appl i ed astYPeprOEstit iy erEfFesUdr 8f nIending it Pérgetsratiéncase t hat
t he sorting order (type of sort) is descending order when there is not any
fol der and’@h§2BditERT o 1¥IFEIHE Gwar ohgererahicrpfatnanddigsr, the

m ni mnum val ue of available values is applied as representative tine

i nformati of*® | REEM AT ak®, thhe SREREABNPYEPDE (BYPRVRIISRBTE -vaMe&S i s, for

exanpl e, a current te and tjne. The nmaxi mum value of 69 ---- -----
np representag?ve t:l:]me :!.12?0 mation (time) f‘s allocated in the

extension data unit (Property Extension Data Unit).

In the extensiondata 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. 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
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avai | abl e values can be also a future date and and tinme in which a content
file is not recorded in the optical disk 2, instead of the current date
and tinme. The mi ninmum val ue of available values is, for exanple, a date
and tine which is older than a recorded date and tinme of a content file
whi ch 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

whet her the content file relating to the representative tine information
exists just under the folder or it exists at further |ower hierarchy. The
syst em con&Véllahkorrlges whorbs ol 50 rgf ek dispd apidrayid tome éntwiidhes
according to a desired order in the state in which content files are put

i nto -cat eg8r FertH; foleecrs nogsrefeanddached the ohtieabrdimde 2t olFtpadl? to Fig.
20, sinplifies processin relating to the display by efficiently utilizing
r epr esent aPfviel? iCHETERE pBf tigteor dBle imd niemexa e Pna vt ableni t
(Property extension Data Unit) by the representative tinme_ information to
shorten ti FelPeduiTedoropxeRel el spidaFe apdchime ahigh dReckgar dhadont r ol

m com 19 detects _sequential folders in the |ower_ hierarchy froma fol der
entry ins?rﬁEF%ﬁF?ﬂfHQFﬁ FO&r HESe@®foR CRBERDT nfbFtrathih (B ResPndex)
recorded in the child entry list, and sets the display order of the

fol ders i n*FR&q TRirer8r thy RE5adi A35Ko?: representative tine
information set at the folders in the |ower hierarchy. Wen a fol der exist
in a further | oW eerté(lp(?h)?f Fie 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 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
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of any folder in the |ower hierarchy, the systemcontrol mcom 19 sets the
display order in the further |lower hierarchy according to representative
time information set at the folder in further |ower hierarchy. The system
control mcom 19 sets the display order in the folders based on
representative tinme information as described above and di spl ays cont ent
files belonging to respective folders in the order instructed by the user.
Accordi ngly, the systemcontrol mcom 19 updates the index file so as to
correspond to respective processing of recording, deletion or novenent of
t he cont entoff #re follderhins the dgwent heesastham thatsysitem corhrkd mpcat es t he
order of index information (entry index) recorded in the child entry |ist
rel ating td% HetFoltder Hiilele oodesndhnokhgattargher (Prepehigrafensi on
Data Unit) by representative tine information so as to correspond to
respect i ve 35F8EE4RY 1§ BEPTEEHtditAye aleetn bormagri ompsatmantthef fekdeont ent
file. Flowharts of Fig. 22 to Fig. 25 show processing procedures of the
systenlconﬂPoﬁuﬁféﬁﬁn%RWQFéP&FFﬁﬁcgE- processing of representative tine
informati on when_a content file is deleted. In the enmbodi ment, the order
of index infornaltorFYSEERt FYRT g} Gt dPdeat s nthhelicmipy erdey 17 st
relating t hth% fol der and the extension data unit (Property Extension
Data Uni t? By TPeFESeMAEEA €1 | REPTSRVIRELIVEN tie hnf it ion ésare 71

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 contxol 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
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updated so as to correspond to the recording, deletion or novenent of the
content file, thereby allowing the sorting order (type_of_sort) recorded
inthe child entry list relating to the folder to correspond to the
sorting order (type_of _sort) recorded in the extension data unit (Property
Extension Data Unit) by representative tine information. Wen the deletion
of a content file is instructed, the systemcontrol mcom 19 deletes the
content file on the file managenent system of the optical disk 2, then,
starts processing procedures relating to processing of representative
time inforoatabed asel 7 oo etsr fasponsit ¢p SRE2tectodmiep BRE2XZonl vrt he step
SP122, the systemcontrol mcom 19 sets an entry nunber (index information
(entry_i ndegyymerdt ch tdvet cpntehtt fibet clidebdebétl edinontlentsdritiagas a
target, and detects index information (parent_entry_index) of a parent
entry recoedeeri(fypheogsiory)i reddielegexn tdeeghilRI23try disheraiepttingt ep SP124,
the systemcontrol mcom 19 acquires entry information fromthe parent
entry, andtddthectslidarheo sorrespont dertie ypetiofg soded (typmeheoett ensi on
data unit (Property Extension Data Unit) by representative tine

i nf or mat | okeFeEfied dPethe pitsaspapcfatanpiy (PradeetyeRtterelrn SpE25. Next,
the systemcontrol mcom 19 proceeds to step SP126, detects index

i nf or mat i OAPEPardhtreBFerRi#eies tomer Hefparehionentry fromentry

information of the parent entry detected in 72
. When the deletion of a content file is instructed, the

system control micom 19 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 SP122. 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 SP126,
detects index information {parent entry index) of the parent

entry from entry information of the parent entry detected in
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step SP124, and judges whether there is another parent entry or not. In
the case that the parent entry detected in step SP124 is the entry in the
folder of the top hierarchy, there is no parent entry in step SP126,
therefore, the systemcontrol mcom 19 proceeds fromstep SP126 to step
SP127. In the step SP127, the systemcontrol mcom 19 sets a sw tch
(folder sort) to OFF, which relates to the setting of whether sorting
processing relating to the folder is perfornmed or not, after that,
proceeds to step SP128. The sorting processing relating to the folder is
pr ocessi ng S¢ePsé¥ 14 g andel witaks vibkthndekhdne dsnandtdrer Pemeny ¢mdex)
recorded in the child entry list relating to the folder. Wen there is a
parent ent ©f PAtstep SP126, the system control mcom 19 proceeds from step
SP126 to step SP129. The systemcontrol mcom 19 detects index information
(entry-index) of 1% kéeHaRs Fgﬁﬁﬁh@epéﬁ?w catry yatiestefel msitsg S84 he
content file recorded in the parent entry in step SP124 in step SP129. The
syst em contiPoFRfi FghYLON af ﬁpq.}d’ﬁ&oﬁh‘é%%étop bheraedty /i AB8%Si HF dtmat i on
(entry_index) relates to the target set in step SP122 or not jn the next
st ep SP130P2{ABH SHEY HEaSthaBX2 P nfrbrRBEPEH CRASHYIFRASDETAISE G  rel at es
to the tarqst set inp%'g;}&) SP122. the systemcontrol mcom 19 proceeds from
step SP1300PEFE 1 SEEP SHIEP ERitt @R SPHO delnsthd FE6P Tording '
processing rel ati n% the folder to OFF, 73,

the systel control micom 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 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 stép 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 SPLl30.

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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R after that, proceed to step SP128. On the other hand, when
the head index information (entry-index) relates to the target set in step
SP122, the systemcontrol mcom 19 proceeds from step SP130 to step SP131.
The system control mcom 19 sets the switch (folder sort) of sorting
processing relating the folder to ON, after that, proceeds to step SP128.
The system control mcom 19 deletes index information (entry_index)
relating to the target fromthe child entry list recorded in the parent
entry detected in step SP124 in step SP128 and proceeds to step SP133
(Fig. 23).2fRersytomproserd| toi Tovr BPL28dgedn vithet leghert hand, nde@ssary to
sort the order of index information (entry-index) recorded in the child
entry |i st thelhesidnindeax théofmitdiem (aotoy dindgxt orel gersi €s tok tprmsdssi ng from
step SP126 to step SP128. That is, the systemcontrol mcom 19 judges that
it is nec@8kaly Stt@Ps%?%2%héh@r gErtem qondarli Rieretd BROCERMT riEFndex) when
the head index information (entry index) relates to the target and sets
the swi t chSEFBI Per30sset ptep S%Jo?rﬁq ngNBr SLEER FpIterat mhaorﬁol%gr?eetfsm der to
In SteEpSP 133, the_systemcontrol micom 19 judges whether a child

ent ry rela ‘?lgs“f’dxthhéfeéﬁ?étﬁorfq)l &ty efuFHRI FITATSESIRY Fakapreiteent ry
detected i SP124. n child entr relating to the content file
does not gﬁ@ﬁs?fp ttoné)NSy§¥\£ GroIPTIHSESM §9 YR 8-rom step SP133 to
gﬁgf;‘ 'n step %@13‘s‘ysté£ecos ARG 208" 2b {0,590 19, hUdags whether, a child

- {entry_index) relating to the target from the child entry list

recorded in the parent entry detected in step SP124 in step

SP128 and proceeds to step SP133 (Fig. 23).

The system contrel 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

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.

InstepSPlSB,thesystemcontrblndcom19judgeswhether

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 systemcontrol

micom 19 proceeds from step SP133 to SP134. In step SP134,

the system control micom 19 judges whether a child entry

74




74 ti relating to the folder exist wwth respect to the parent entry
detected in step SP124 or not. Wen any child entry relating to the folder
does not exist, the systemcontrol mcom 19 proceeds fromstep SP134 to
step SP135 (Fig. 25). In step SP135, the systemcontrol m com 19 judges
whet her the sorting order (type_of_sort) in the extension data unit
(Property Extension Data Unit) relating to representative tinme information
of the parent entry is an ascending order or not. Wen the sorting order
(type_of sort) is the ascending order, the systemcontrol mcom 19
proceeds frgArSiep tSPLBS falderepxi BPY36h tesieap tERUSS parhet $ydtram cont r ol
mcom 19 sets representative tine information (tinme) of the extension data
unit (Prop€etyctxd dis AP BHtl& 4Upt thott-o Wiven mmyi Ahid & gingeyofelabiaigl abl e

val ues, then, proceeds to step SP137. Wen the sorting order (type of sort)
i s not thetaségﬁd?ﬁbdeﬁréﬁﬁsi#P%nQﬂ@SSP1$9? Bife t§Ys Fent rontHs1ommIdom 19
proceeds from step SP135 to step SP13B. In the step SP138, the system
control nPEBRTIAY i S¢EPe SRR AtV S HaPS PLAPol Bd¥i AP)(ti ne) of the
extension data unit %groperty Extension Data Unit) to the m ninum val ue of
avai | abl e val uest™ Fheh SPPdcéd@sS s o8t epnt P nicofpdd ) udaes The tdstr v

relating to the folder exists in the above step SP134, the system control
ni com 19 pFBR et Mo Mrderept L P4 £8T 8L e IPIGXERR§iopgata 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 control micom 19 proceeds from step SP135 to step
SP136. 1In step SP136, 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 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 SP1l40 (Fig. 24).

In addition, when a child entry relating to the content
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In addition, when a child entry relating to the content 75 file remains in
the parent entry in the above step SP133, the systemcontrol mcom 19
proceeds fromstep SP133 to step SP142. |In step SP142, the system control
m com 19 detects the head index information (entry index) fromthe child
entry list 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 systemcontrol mcom 19 acquires
entry information of the head content file. Then, in the next step SP144,
t he syst emfédat raaimscom ti® gdetrewnt erttinyeinnflor abbverstepofPe3portdieng to t he
sorting order (type_of _sort) of the extension data unit (Property

Ext ensi on B#fBewsiontrpt gceink? prodeordmficon sse $HLI3heo etiepySHlf26r mati on to
set the information as a first tine information (tine_el), after that,
proceeds {8 step BHELS. the mystwceatiroh nicen géndeseton Wt degdd tine
(entry_generation_tinme) or an update date and tine ]
(entry_nodiRfeat iBRoxmatenof(ephsyepnlgx) Theosyshenshiohtt resitnyi démt19 j udges
whether a child entry relating to the folder is recorded in the parent
entry det eEREYLiRG tt Bpe swﬁ&ngrf% rpforfied site pheppasntyvpRiradyRdehi | d
entry relating to the folder is not recorded, the systemcontrol mcom 19
proceeds fFoh? gﬁ*@pccgﬁfm% fid est P s raet ¢ £hg. ioley inf e tisndenddya6, the
systemconirol mcom 19 sets the first tine information (tinme_el) set in
the step SP )irf"st H:éle 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 sort) 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
relating to the folder is not recorded, the system control micom
192 proceeds from step SP145 to step SP146 (Fig. 24). In the
step SP146, the system con‘trol micom 19 sets the first time
information (time el) set in the step SPl44 in the

representative time information {(time) of the extension data
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representative tinme information (tinme) of the extension data 76 unit
(Property Extension Data Unit). The systemcontrol mcom 19 sets the type
of the target entry (type of entry) of the extension data unit (Property
Extension Data Unit) as the file in the next step SP147, after that,
proceeds to step SP137. Wien a child entry relating to the folder is
recorded in the above step SP145, the system control mcom 19 proceeds
fromstep SP145 to step SP140 (Fig. 24). In the step SP140, the system
control mcom 19 detects the head index information (entry index) of the
chil d entrynilti s8ropeiratyi Brgene itheDdtal deit) whirth dysteetcant tollenjpaoment entry.
Then, in the next step SP149, the systemcontrol mcom 19 detects

r epr esent atlivgetpnehé rifvrenatfi bhe riecgredednitmyt hieyentafy enacgbrdf nche o t he
head i ndex information (entry-index), sets the information as a second
time inforEtesaienidatac)it {Repperiy Bsbensicom DetedIn8R158s the fike step
SP150, the systemcontrol mcom 19 judges whether a child entry relating
to the cont@nfheinext &kgPnSPd47, moittem thhé, ppresgedmitioy sepedRed i n step
SP124. When any child entry relating to the content file does not remain,
the system cont¥RAnR @ €hmldoeptot cedatipgntet epe JRIsErt bssteprSiEbl. | n
the step SP151, the systemcontrol mcom 19 sets the second tine

i nf or mat i oAR(tREPeYs P PR14P e SPIOteR qME rof opt et AR T ¥ 5me
i.nformation of the extension data unitq)(Property Ext ensi on Dat a

gti rreg .
Unit) In thAEReXteR(E]48ptgostep SP140 (Fig. 2

In the step SP140, the system control micom 19 detects
the heéd 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 SP152,

the system control micom 19 sets the type of the target entry
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the systemcontrol micom 19 sets the type of the target entry 77 of the
extension data unit (Property Extension Data Unit) as the folder, after
that, proceeds to step SP137 (Fig. 25). Wien a child entry relating to the
content file remains in the above step SP150, the system control mcom 19
proceeds from step SP150 to step SP154 (Fig. 25). In the step SP154, the
systemcontrol mcom 19 judges whether the sorting order (type_of _sort) of
the extension data unit (Property Extension Data Unit) relating to
respective time informati on of the parent entry is ascending order or not.
When t he st g eorbersioft gpea ofhisof PYopertiyhExasnshoh Mmptaer Ueit) tadxe system
control mcom 19 proceeds fromstep SP154 to step SP155. In the step
SP155, t he tépsfehdeontaiemitbem 18r¢csighs tonseebeBPLBE (Higst 260 me
information (time el) is older than the second tine information (time e2).
When the first tWrmn a aibldenitorn K¢liabdngl Yoitheokdatenhdi leheemmsigend ti e
information (time_e2), the systemcontrol mcom 19 proceeds from step
SP155 to stephsrbsBe 3hen KE€15PeiSPsB6ten vordyoflemi contlPoprodessin 19 sets
the first time information (tine el) in the representative tine

i nf or mat i oATPR| HEP SF1loRetexatarsiSBASdat Bla udidt - ( Fiopdret ytertBHdid%n Dat a
Unit) . In the next step SP157, the system<control mcom 19 sets the type
of the tar§Bf Bfthyn ceflgﬁgl_dwféaﬁ\t LY iwstgashehekbhensin sgat anamadeEPr operty
Extension Data Unit) as the file, after that, proceeds to step SP137. In
t he above $t¥Pe.SHLSSrtheh thheftonstdondatd phoEntiiaperty Extension

Data Unit) relating to respective time information of the
parent entry is ascending order or not. When the sorting order
(t'ype_of_sort) is the ascending order, the system control micom
19 proceeds from step SP154 to step SP155.

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 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). 1In 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
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(tinme_el) is not older than the second tine information 78 (tine_e2), the
systemcontrol mcom 19 proceed fromstep SP155 to step SP159. In the step
SP159, the systemcontrol mcom 19 sets the second tinme information (tine
e2) in the representative tinme information (tinme) of the extension data
unit (Property Extension Data Unit) In the next step SP160, the system
control mcom 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. Wen the sorting order (type of sort) is not
t he ascendi(ndmeosder the 4 feaabove:siiefni SHLSH, ptbee&y skhemseeptsmissm com 19
proceeds fromstep SP154 to step SP161. In the step SP161, the system
control m ¢onslepfyes. whet hiee step SPASP, tthe sysifcar rentool (higmnel) is
newer than the second tine information (tinme_e2) or not. When the first
time infordé@tisetgtithe ebycosd rnéwer iméorndte cgeconiime igfy | hhortiat i on
(time_e2), the system control mcom 19 proceeds fromstep SP161 to step SP
159. Wen reREeseprGAtIVvadipaf brfsniadaopt | pime)l pofi shesixteanden tdadi® t he
second tine information é;éneﬁeZ), the systemcontrol mcom 19 proceeds
from step 8Pib1{RIPPSEéy SPugeiophBate Naidntr yIn hgenexte@dthy $Heblel etion of
the content file according to the processing of the above respective
steps, th&ReyXIHALEARESPL Micom 19 sedebhe t¥afe ofnfles FREPBR VTtPhe

content file bel onging §USt under the parent entry of the content file to
be del et ed (AR rapeasasi af Vee exfensidweahaiwrt (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 SP154 to step SP161. In the step SPlé1l,
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
control micom 19 proceeds from step SP161 to step SP 159. When
the first time information (time el) is not newexr 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
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of the folder, and selects these tinme information based on the 79 sorting
order (type_of _sort) to update the representative tine information of the
parent entry. The system control mcom 19, when the representative tine
information is updated, judges whether the switch (folder_sort) relating
to sort processing is set to OFF or not in step SP137. Wen the swtch
(folder-sort) is set to OFF, the systemcontrol mcom 19 proceeds from
step SP137 to step SP162 to end the processing procedures. On the other
hand, when the switch (folder_sort) is set to ON, the systemcontrol nm com
19 proceedsolrtony sirepr SREPE of GsEttgpt SRPE3te lUhet Aep1simtSR163,tilfke syst em
control mcom 19 sets the parent entry as the entry to be sorted and in
the next dnépr&Piteh qferther psrewt temigeyprocessing relating to the folder,
after that, proceeds to step SP162 to end the processing procedures. The
system control rifcosydiemebrtesl nheom aPgeathendrita yepte g addme timee as t hese
processing. In the case that an entry is registered according to the

record of angeommamiornilds ompidatede cdvdgehat wastbarry the upttted
according to novenent of a content file between folders, the system
control m d&mder penitor nsldthiags hoes qutopess: sy Ny be g g OFFsor metabove
processi ng procedures described with reference to Fig. 22 to Fig. 25, that
i's, represéntatswSPlBie iWifeor Fhei owitdf (tfeddeorvespordi Agtfed? i s

updated, and the type of a target entry (type_of entr)é)1 s updated so as
to COI‘I‘ESth%I s¥pteecontrol micom 19 proceeds’ from Step SP137 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. 1In the step SP163, the system control micom
i9 sets the parent entry as the entry to be sorted and in the
next step SP164, performs sorting processing relating to the
folder, after that, proceeds to step SP162 to end the processing
procedures. The system controi 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
systemcontrol micom 19 performs the same processing procedure.s
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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update of the representative tine information. { 80 Wen the extension
data unit (Property Extension Data Unit) relating to representative tine
information is not set to the parent entry, the systemcontrol mcom 19
perfornms processing relating to the deletion by directly proceeding from
step SP128 to step SP137 in the above processing procedures of Fig. 22 to
Fig. 25. The extension data unit (Property Extension Data Unit) relating
to respective tinme information 1is registered together when the folder
entry is registered ccording,to the previous setting by the user.
Flowcharts of Fi §®26-1% SEt§R5280 sk t”ﬁ’értséPfolb‘?]ﬂbﬁé%tﬁQSlSP B} SP164 in
Fig. 25. TQ?]% stej;ntc.ontrol- m com 19 perforns , processi ng}%rocedures of the
sort procesdi é 57 S0 Wit Ot FEP TGS tveet 178 dPdarmatieR oruPRg 9 t he

record of thet%%ntent nmovenment of the folder and_the

U fil g . é I %‘ke n
addition t & procB®SEPRy PRFEYT ng™S o° WU iBWESP Lt RECEBNEnPeFEPES Wien t he
i d .Started, ,the . t trol mcom1 d
Fr om ot ep  Sp7E5E ShEReRa BT 35y aqiic R St Reo KA e rof m com
19 i t i i f.Ql d to b t.ed. | h t st
19,360 T o4 VR 0 198010 e SOLLRH LDl e o105

i th Tespegle kgt hgof pbdgt t opbe sard ede Wgnank pargat faldst, goes not

exist with respéct to the er to be 'so Sys m com 19

proceeds f@ngﬁgﬂﬂ1%B%EBUﬁ9t§H%ﬁa§9ﬁg4to respective time information

is registered together when the folder entry is registered
according to the previous setting by the user.

Flowcharts of Fig. 26 to Fig. 28 show the sort processing
of step $P164 in Fig. 25. The system control micom 19 performs
processing procedures of the sort processing aléo 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 SP172. 1In
the step S5P172, 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 Spl74
to end the processing procedures.

When a parent folder exists With respect to the folder
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to end the processing procedures. Wien a parent folder exists wth respect
to the folder 81 to be sorted, the systemcontrol mcom 19 proceeds from
step SP173 to step SP175. In the step SP175, the systemcontrol mcom 19
detects an entry nunber (index information (entry_index)) of the parent
entry and acquires entry information of the parent entry in the next step
SP176. In the next step SP177, the systemcontrol mcom 19 detects the
nunber of index information (entry-index) fromthe <child entry |ist
relating to the folder registered at the parent entry. In the next step
SP178, t he Y®ykeetnitEdyr bhe s ywran gontnpl irsldored Sapyersadsd droi'step a val ue
"1", and detects the i-th index information (entry index) fromthe child
entry |ist SPAdPat? nifaro S 5ol HertheegitspefRH 3 n tive syatent cemt®al i n st ep
SP179, then, proceeds to step SP180. In the step SP180, the system control
nm com 19 j Td§588 hhetdrireqtide@n nPOERHL | BEFRSNt riindsdex indermetin i n step
SP179 is index information (entry_index) relating to the folder to be
sorted or ASPtryweesne defecthd PRderti efrdriat #on Fcawimgsi nelebdy i s not
index information (entry-index) relating to the folder to be sorted, the
‘'system conﬁﬁ?rlﬁ?tb’d?ﬁ f’éyﬁrt’ScB@H%ntf?‘b?ﬁ%tlé‘ptBPl’BﬁxFos‘é‘%%p‘;@ﬁ@l and
increments the v rit?h(lgaln a value "1", after that, returns to step

e "i by
SP179. The syst Y31t MEEM T 'deqliBRt PEFFSM AerbRehtI9MWe Vari abl e

i" and rggggégs [g{lgcn%%%leggopr,ocedu_r es fromstep SP179 to step 181.

index information {entry index) from the
child entry list relating to the folder registered at the parent

- entry. In the next step SP178, 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
SP179, then, proceeds to step SP180.

In the step SP180, the system control micom 19 judges
whetherindexinformation(entry_index)detectedjj1stepSP179
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 seguentially 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
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When i ndex information (entry index) detected in the above step SP181 is
index information (entry index) relating 82 to the folder to be sorted,
the systemcontrol mcoin 19 proceeds fromstep SP180 to step SP182 and
substitutes a value of the valuable "i" for a variable "n". The system
control mcom 19 detects that the index information (entry index) to be
sorted is recorded in what nunber in the child entry list set in the
parent entry by the processing fromstep SP179 to step 181. Next, the
systemcontrol mcom 19 proceeds to step SP183 (Fig. 27 In the step
SP183, the *§ydtehvtitn F@lben%%ﬁdxgt%%ﬁgstamwtéﬁl misemtl® BYPCeasHi cati ng
update processing to a f-state, after that, proceeds to step SP184. In

n
the step §|§?§45t%é1°§99t%%5&ﬁﬂ P8I 84 anfinsPYsiiiggees iharRee af vdlitue of the

variable "n" set_ in.s $ SP182 is 2 or nore, nanely, the folder to be
sorted is Hﬁﬁu?hﬁﬁhéadf bIWERTEAL e °E h|Iﬁp%ﬁﬂﬁﬁam?%ﬁtHQ¥F%%°$érent entry.
When the value of the variable "n" is 2 or nore, the system control m com

19 proceed§eFrohT Hheb S dades 33‘%%15‘@189 beRETHANERES thBRXS IS mat i on _
the. par 'eﬂfeé%%éceocr" it oot ot S ok, P S o™ 1
ontry to BBRESHY IR RYCRRT\ T TR RN TS HERcrad i n st ep
SP185 according I\'Fe%tt, hteheS ts{:nlg U ol rgfcycpm i:gfprso%eezis to step SP183
(Fig. 27). In the step SP183, the system control micom 19 sets
a switch (update_sw) indicating update .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
bﬂdetects 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 S§186, 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




In the conparison processing, the systemcontrol mcom 19 proceeds from
step SP190-1 to step SP190-2 shown in Fig. 83 29. In the step SP190-2, the
system control mcom 19 detects the sorting order (type of sort) recorded
inthe child entry Ilist, and acquires representative tine information
recorded in one entry information to be conpared in the next step SP190-3.
In the next step SP190-4, the systemcontrol mcom 19 acquires
representative tinme information recorded in the other entry information to
be conpared. Then, the systemcontrol mcom 19 conpares representative
tinme infor@&:ion acquired in step SP190-3 with representative tine
information acquired in step SP190-4 to acquire the conpared result, and
returns to the simithe gifent Hel Hi-doesbe my gheoceolresl bjcen éf BIGU-s6. Next,
in step SP187, the systemcontrol mcom 19 judges whether the sorting
order of tkEeeP@¥iintoopdesortvms P peev) cesordgdt he tdet £l k@ rtdivng to
index information (entry_index) detected in step SP185 or not based on the
conpar ed rédfiFt 2BERFWBESF NCREGS OPREE Ve ThENs oritfosgabiderretordss entry to
be sorted,is not previous to the entry according to the detected entry
“accordi ng B dRXEThinE e R (tehbeyEdmpdeRy, 11 Fhe deRbrteRetsary to
perform ng_sorti ggx therefore, the systemcontrol. mcom19 proceeds from

step SP1871Rd-1& Bp*5ptss SHiPhe theYSPERsCoRtFe Pt e ARTLITSH com 19

j udges whether a switch for ,urpdate ,ugdate sw).is set to OFF or not.
representative time information recordéd in the other 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 to acquire the compared result, and returns to the start
of the processing procedures by step SP190-6.

Next, in step SP187, the system control micom 12 judges
whether the sorting order of the entry to be sorted is previous
te 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 systemcontrol
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 micom 19 proceeds from step SP188 to step SP1892 to end
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When the update switch (update_sw) is set to ON, the system control mcom
19 proceeds fromstep SP188 to step SP189 to end 84 the processing
procedures. In the above step SP187, the sorting order of the entry to be
sorted is previous to the detected entry according to the index
information (entry index), the systemcontrol mcom 19 proceeds from step
SP187 to step SP190. In the step SP190, the systemcontrol m com 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 staf®S Hro??%s%tpr%@ﬁumgl In step SP192, the system control
mcom 19 decrenents the variable "n" a value "1", after that, proceeds
to step SP188. |{P(the by SF’TBSSPWentgHeSQﬁﬁd{ge%@\ﬁhﬂf thesitdo OFF,

the systemcontrol mcom 19. proceeds fromstep SP188 to step SP194 (Fig.
28) . Also \‘Rhlg?'n THEFSFRGePPFVIMS er ABI getacted engay 206?“?196‘?% %N the
above step _SP184, the_s stem control mcom 19 proceeds to step SP194. In
the step SP184" c%eﬁ;el’éfl OGNt t R hitRgR¥ L9 ﬁ%@%%te%ﬁé?f‘ﬁé?lt%%l ue of

i able "ny t I bt db bt t
A TR Tl Rl TR A
t SP177 th th h fld to b
TS0 DB SRR O T O S e R T

variable ” 'Pe 1|:rsy G894 ex) w1t(121r ee?n—-{ %lnlltt‘lgee}( \iglfggmgt?foaz{ ?eer?tn?}/_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 SP188.

In the step SP188, when the update switch is set to OFF,
the system control micom 19 proceeds from step SP188 to step
SP194 (Fig. 28). Also 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 cont_:col 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
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subtracting a value "1" fromthe nunber of index information, the system
control mcom 19 proceeds fromstep SP194 to step 85 SP195. The system
control mcom 19 acquires (n+l)th index information (entry index) fromthe
“child entry list in the step SP195, and conpares the sorting order between
an entry of the folder according to the (n+l) th index information and the
entry to be sorted in the sane manner as described in Fig. 29. Then, in
- the next step SP197, the systemcontrol mcom 19 judges whether the
sorting order of the entry to be sorted is later than the sorting order of
the entry &é8Pding to index information (entry index) detected in the
step SP195 or not. Wen the sorting order of the entry to be sorted is
| ater than the B téygtan depniofolt hreiemt r {9 agcouiiery (orit)ié distdest ed i ndex
information, the systemcontrol mcom 19 proceeds from step SP197 to step
SP198. | n fRESERRPLEPI9BLry Herdeydt Erarecbive cbli Ld mindem Ui tr Epltheestephe n-th
index information (entry index) with the (n+l) th index information (entry
i ndex) regPSteredihCPRRAIhithg epEting pEderhatmuesdner ateyvafitdlsl e "n" by
a value "1" _in the next step SP199 and proceeds to step SP200. In the step
' SP194, whehOtRer @5FAEIHRT tRE AR fRBh td Endex igfopmatipmpnd dherenteys than t he
val ue obta%nﬁg b¥ sqptra ting the value "I" fromthe nunber of index
informatioh® TUPTHET? 17 1Y AE™E fEPNeP13Y deffeHPthd st i R or'dsProf t he
-e”try‘to bfn éﬁgt§g§€ %t%%ts¥?59f %£§”g§g¥%n§%ggkgglo£gggm(¥9t;&%d%gtry

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 SP195 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. In 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 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.
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according to the detected index information (entry index), the system
control mcom 19 proceeds to step SP200. 86 In the step SP200, the system
control mcom 19 changes setting of the parent entry until then to be the
entry to be sorted, after that, repeats anew the sorting processing
relating to the above Fig. 26 to Fig. 28 in the next step SP201, and ends
the processing procedures in the next step SP202. Wth respect to the
folder in which representative time information is changed according to
the deletion of the content file and so on, the systemcontrol mcom 19
detects the entr¥? the &teRgSELL G hehpot veren eingrohasidraed dpeleanians or | ater
in the sorting order fromthe child entry list recorded in the entry

rel ating t dethéneoPEid e Rarpet PPl HRBLarersn tgphateee ephayche IRE entry
list recorded in the entry relating to the folder in the upper, hierarchy

by the confarifedn RILtRT rEiteseifPeritie anare Pt ofABEIMH PERSRIBNY n t he
entry, then, ugdates the sorting order_of the child entry list relating to
the fol der *§425579 &FocHhs @bRBRF G0 Helethish 8F YhEhe dsKEmtepi $820%nd t he
like. A flowghar og Fig. 30 shows the processing of ac uirin%
repr esent aff'¥e® e ff%fpgﬁ"r‘?ﬁrsiséﬁgr%?%‘ﬁq’rﬁetso 1tnhé‘rhgr BeEL YRy Sprléedures of
step SP190-3 anﬁg tep SP190-4 in Fig. . 29, In, this case, the system control
m com 19 ‘pr oceeo is‘rhr Eﬁmsg?(éb @ng‘i éoﬁ&%ﬁe‘b@ﬁf&‘f%%ﬁwgg Sy
information of a target entry. In the next step SP233 he system contr ol
ni com 19 dé{lg%lfrgatlorgls c anggd according to the delefion of tthe co ten%
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 information recorded in the entry, then,
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. 1In
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
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representative tinme information (tinme) fromthe extension data unit
(Property Extension Data Unit) relating to representative 87 tine
information of the entry information, after that, proceeds to step SP234
to return to the start of the processing procedures. Flowharts of Fig. 31
and Fig. 32 show processing procedures of the systemcontrol mcom 19

whi ch acquires representative tine information when the extension data
unit (Property Extension Data Unit) relating to representative tine
information is not set. The systemcontrol nicom 19 proceeds from step
SP241 to $2EF sEprpagian eédiiar et whinloyndiciamat 3 B rofhat tR¥QEEedSnt ry. I n
t he next step SP243, the systemcontrol mcom 19 judges whether a child
entry rel atPngGS o RolddeFo eXPEHE Wie hthesFecEt 1QF t TR t BEQEASEMIy or not
based on the acquired entry information. Wen any child entry does not

exi st mﬁthpF8§B§BFesto the target entry relating to the folder, the system

contr ol nicon11§ rQceeds fron]steﬁ*SP243 to spﬁﬁ SP244 (Fig. 32). In the
step SP244, the ]y‘g"f t¢&ntHol i cott 18 Fuddés et PHEES% child

entry rela%ing 9 t he gogéent file in the target file,qa not.. Wien there
i s not anyPERFPE" &R Fat ¥l o°PHe" TorftEFt™ 11 et tth +E8PEES to the
L e b ST e R ST Ay
order or ”?Er03¥§¥ykﬁ€e§§4&489t§59§£)E%1%@?n8§§f¥%§£¥%entativetime
information is not set.
The system control micom 19 proceeds from step SP241 to
step SPZ242 and acquires entry information of a target entry.
In the next step SP243, 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 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. 1In the step SP246, the system control micom
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order, the systemcontrol mcom 19 proceeds fromstep SP245 to step SP246.
In the step SP246, the systemcontrol mcom 88 19 detects representative
time information fromthe maxi num value of avail able values, after that,
proceeds to step SP248 to end the processing procedures. In step SP245,
when the sorting order (sort type) is not the ascending order, the system
control mcom 19 proceeds from step SP245 to step SP249. In the step
SP249, the systemcontrol mcom 19 detects representative tinme information
fromthe mninmmvalue of available values, after that, proceeds to step
SP248 to erd fhteprvcEPsiengrpableedries. infiorhet Sorefrem4Be mireimua chi | d
entry relating to a folder exists with respect to the target entry, the
syst em cont’Réle 9ff é¥niiably geduds, faldmrstbpt SPZeZerdssteptSPERE48 n t he
.step SP250, the systemcontrol mcom 19 detects the i-th index

i nf or mat i off®( 8REr {¢ RISGOEsPLB BresrdWresntry list relating to the fol der.
In the next step SP251, the systemcontrol mcom 19 detects representative
time informati onl¥ PEAPIIHRE 40| ¥iegn Ehersprtdegorriery (sortHevneht hs inedex
information _(entry index) and sets the representative time information as
a first tifB ARSI defa| §he pysteR GREkECd 8PS P ocREAE I8 m cont 1 ol

mcom 19 | udges V\:g ther a cg'éd entry relating to the content file exists
with respe%lfJ ﬁg ¢R %toa?fgeé‘f B % y of %?tWERZE%EI’:EeI%/W coftfyodhil d entry
relating tI?liéQIl’? fé)néee{gcgsl lr%pvgetsgnngiszgggt t}.l(r?e information from the

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

SP248 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 control

micom 19 proceeds from step SP243 to step SP250. In the step

SP250, the system control micom 19 detects the i-th index

information (entry_index) from a child entry list relating to

‘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). 1In the next step SP252, the system control micom 19

judgesﬁhetheraichildentryrelatingtx>thecontentfileexists

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. 1In the step 8P253-1, the system
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the target entry, the systemcontrol mcom 19 proceeds from step SP252 to
step SP253-1. In the step SP253-1, the system 89 control mcom 19 detects
representative tinme information according to the first time information
(el) set in the step SP251, after that, proceeds to step SP254-1 to end
the processing procedures. In the step SP252, when there is the child
entry relating to the content file in the target entry, the systemcontro
m com 19 proceeds fromstep SP252 to step SP253. In the step SP253, the
system control m com SP253 detects index information (entry index) of the
head entry domgmpd ohirbd &8t rdetlecss rnelpakbsagtatiovd heigenteftrfatdisn and
acquires entry information of the entry according to the index information
(entry indégrordinhdoméke firsp tSPRSAnfdmatieonmdrl) siatp 18PEHS, sitdpe syst em
control mcom 19 sets date and tine information set in the entry

i nf or mat i o8F2pdena@faer orfhddy e runderedne tenstsp g8R2Y 4t ohot iemd) tWdfe the entry
and update date and time (entry_nodification_tinme) of the entry) as a
second ti MPYPARDTIRE IRBWCEERYFesThen, in the next step SP256, the system
control mcom 19 conpares the first tinme information (el) with the second
time informati ot 82§ st&pcHiefisrgvhon thersdet tir) chiderentdet sokating
representative tinme information by detecting tine information whose
sorting ‘or 38rthg CIteRtofile ot diva RarIchricats the s¥apesPzkrrlt o end t he

processi ng Qroc%gyres. | n the above steg SP244, when_a child entry relating
to micom proceeds from step SP252 to step SP253. In the step

- 8P253, the system control micom SP253 detects index information
(entry_index) of the head entry froma 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. 1In 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
informa}tion {el) with the second time information (e2)
accordinglto 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. 1In the step
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the content file exist in the target entry, the systemcontrol mcom 19
proceeds fromstep SP244 to step SP258. In the step 90 SP258, the system
control mcom 19 detects index information (entry_index) of the head entry
fromthe 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 SP259. In the next step SP260, the system control mcom 19
sets date and tinme infornmation set in the entry as the second tine
information (e2), detects representative tine information according to the
second ti nSHaBor e isostea2Fontralhainemtl SdepecBP2bidexafinéprndiatgn pr oceeds
to step SP248 to end the processing procedures. In the above series of
processi ng (ehtdet Boddxng dthethea dprags enttatyi \feoti teei photdatnory When t he
systemcontrol mcom 19 detects representative tinme information of the

fol der ent Aplafingtlep mpsentepttfielea0d phavines eataysiiofovmatiami t
(Property Extension Data Unit) relating to representative tine

i nf or mat i ot Bhrentsgtacermslimgote sdiengndéx tindoEngtidl (@mdrFiinde:32 is
perfornmed al so, for acquirin% the representative tinme information. In
short, the 8yER@mMEntTSIP $F&Sf 19 detects time information by searching
entries relating to all content files existing in the |ower hierarchy of
the fol der whoset® FBRrESEnfaEPvE 450met e SyE et ol RieeRABotfitifent

according to the setting of th
o 9 date ands%lme T Pormat%on set in the entry as the second time

information (e2), detects representative time information
according to the second time information {e2) in the next step
SP261, 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
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. 1In 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
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extension data unit (Property Extension Data Unit) relating to
representative tinme information, the systemcontrol mcom 91 19 is capable
of detecting representative tinme of the desired folder wthout searching
entries relating to the all content files existing in the |ower hierarchy.
As a result, the system control mcom 19 is capable of executing update
processing of the child entry list relating to the folder easily and
rapidly so as to correspond to deletion, recording or change of the
content file. The systemcontrol mcom 19 perfornms update of the child
entry |ist IPelatdapgbile ¢heeftektiéng alesoeaentrting ttimedef athicodesiretor di ng or
change of the folder. Even in this case, the update processing can be
performed d&didey wHthquprahychig) ewtmagenestatiotmthorlietattent to a tinme
zone Content files A and B are sequentially recorded at areas having

di fferent tiAesAHesing idntke dovardiiomachyt htopd@sulsy theneys$tator mat i on
of corresponding entries in the index file wll be opposite order to the
order at 't FEREFRE WCHetdid Rgrakibpefdengceninchardrba. puasesEiBgcdse, it can
be considered that it is difficult for the user to detect a desired
content filt8e FRidst anhyy tdstheeliatdade o ithe feldar gasitumnd ¥ orm

di splay according to the recording order also in this case. In the

embodi nent S°nBhaye i PRPBA Nk i Il Stécari Agcerlinhen ichangsnet &% ecor ded
in the proger%% {éé, FP included in the index file. In this case,
managenent “PRFSYhati'dit rel ating

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 ther 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. 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 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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to the tinme zone includes standard managenent information and i ndividual
managenent i nformation, and the standard 92 nanagenent information is
recorded in the header of the property file FP. Fig. 33 shows a
configuration of the standard managenent information. In the standard
managenment information, the size (size) is allocated at the head, and the
type of a data block (data type (=Default Time Zone Ofset)) is
sequentially allocated. In the standard nanagenent information, tine
information (time_zone offset) relating to the tine zone is sequentially

al | ocat ed. mepaghwent nénfofmatiem obs ¢ecoedabnén othsethpadekrawifngheo the tine
zone, an offset value from UTC (Coordinated Universal Tinme) which is one
of world ®rereary £ike B8 tinme information recorded in a property entry

is recorded. The individual managenent information is registered in a

cor r espondi ng pr’f)’gﬂar By sdewpya Bynahoexateinsi of that standard papagrsreny Ext ensi on
Data Unit). . 34 shows a configuration of the individual managenent

i nformat i oﬁanﬁm%Wé’r} ndiBitdgaltandarddearaverent omferrenionhéhgisdee(si ze) is
al l ocated at the . head, and the type of a data bl ock édata type (k—TI me Zone
O fset)) id53aglet rALPSRERT GLatRRd naad t RBA it FYBARE andAkydHa®

|nformat|on time information (tine_zone_offset) relating to the tine zone
i s sequent i(4pF3- ta}IHeocéT'%%faullﬁ thigne t Zapei PESERRL | ork S t FRBLSIHE 18T set )

relating to.the ti
-1 ng aliocate n the standard management information, time

information (time_zone_offset) relating to thé time zone is
sequentially allocated, In the time information
(time_zone_offset) relating to the time zone, an offéet 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). 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)) 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 property entry is recorded. The individual
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an offset value from UTC of time information recorded in a corresponding
property entry is recorded. The individual 93 managenent information is
provi ded when the offset value from UTC of time information recorded in
the property entry is different fromthe offset value set in the standard
managenent information. The systemcontrol mcom 19 performnms registration
processing of index information (entry index) in the child entry Ilist,
setting processing of representative time information and the |ike based
on the nmanagenent information relating to the tine zone, and provides the
content fi Mmanggemete infernattor disngreoiddiewher ahgi off setderlanditde | i ke
even when the tine zone is different. Additionally, when the offset tine
of tine inUdEmati shme of néuerte talviy yreioordefif énebbe f poowe ey offtset s ne of the
standard managenent information, it is preferable that a value of the

di f f er encediéfeegpsfeprdhoncobbest atng st of frhetstandaudymaegenardi vi dual
managenent i nformation, instead of the above setting of individual
nmanagenent JPAPERAE9TON relating the time zone. It is also preferable that
time information of each entry is registered by UTC and an offset val ue
bet ween the tinertS nfoitft i 6ANERYL t FHECBN Yheretiiasat LS EFaE B t aki ng
images is registered in each entry separately. The systemcontrol m com
19 per f or nBXPRRS BB €I 9Pt iLRECPROELYS| RPtBY_&oderctimgthapddtle date and

time and the_like recorded jn each entry . .
entry ist, setting processihg 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 registeréd 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 alsopreferable that time information of eachentzxy
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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according to the standard managenent information and the individual
managenent i nformation. 94 According to the above enbodi nent, index
information indicating entries in the |lower hierarchy is provided at the
corresponding entry in the upper hierarchy in a list format, thereby
perform ng processing relating to change of the hierarchical structure and
the Ii ke managed by the index file weasily and rapidly. Also according to

t he above enbodi ment, entries of the index file are played by utilizing
the list of index information indicating entries in the |ower hierarchy,

t hereby sinplifyhegprdimgecessithg abbati agbddingwnitt, chindgxofindosm@enand t he

| i ke. Also according to the above enbodi nent, index information indicating
entries inindéchbiey chiteraschy tihe lpwevildiedaathgatdh fwivdeledoat edeh cont ent
file. Various processing relating to the content file or the folder can be
perforned lpprsespending eheryi st thkkenpperdsisaeychyhbr eby ispefdorati,ng t hese
processing easily and rapidly. Also according to the above enbodi nent, the
i ndex fil ethpsehpdacsdosping poocessiaponelatoindel €2 i chavnfiet lod ftdleder, and
in the update, entries required for the update are detected according to a
child entrPIPF3¥ChifRl AHERCT W @@t Hoh 1dkeanarpmesnby eite jrdex pdat e t he
record, thereby performn processing of the index file relating to the
del etion e&8fHyY %ﬂﬂerQﬁﬁgVy.

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 processiné 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
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Al so according to the above enbodi nent, information of the sorting order
indicating the sorting order of index 95 - -------------- information is
set inthe child entry list, and index information of child entries are
sequentially provided according to the sorting order based on the
information of the sorting order. The processing when providing the
contents of entries according to a desired order to the user can be
performed easily and rapidly by efficiently utilizing the sorting order.

Al so according to the above enbodinent, the index file 1is updated so as to
correspond if§orRatierobdi rptor ineltdei othilsd eheryodtieht fande ¥rebor ded in a
recording nedium when index information of child entries are sorted and
updat ed acdBE@FREtien ioff opatd oRnbtiehe ansr t Baguentderl lyndbeetidey t he
sorting order of index information, as a result, the processing when

provi di ng PRECEBRE Ot sentinecrseadrarerd onothe desprmatimmdef the the user
can be perforned easily and rapidly, Al so according to the above

embodi ment SOFhFRY RN ofhe PRacedF trhyherderovyidiggdahegoBferhamfe of the
order to be rovi ded ba/, t he user as well as the sorting order of index

i nf or mat i oﬁanl%?\aﬁﬁfé%E THereby2 pAgit BrAgOorAr c6At EREs YSPT &Afr iRSs to the
user easil e%?d ra idlﬁy Al so, accardi ng to the above enbodi nent, tinme

i nformatio LS T Y tNE FAPGELYi SYatddaientin ¢k 3iMeorth& i on of

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.

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.
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the entry of the folder, thereby sinplifying nmaintenance processing for
securing display according to the sorting order and the |ike 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
folder recorded in an optical disk, tine information of the entries in the
upper hierarchy are updated so as to correspond to the change of the
content file or the folder, thereby securing the display and the like
according to the sorting order even at the tine of addition, deletion and
so on of aThikteisAlvdenatber thawy tfo ltché sahpuet edizadierehd , céimee tpanet
information is allocated based on the world standard tine, thereby
di spl ayi ngteohhenthdrideesfi tha ddndtentn fdder ecttioy dedderwheéedrdeh dnbeen
recorded in different time zones. Al so according to the above enbodi nent,
i n additi oAnterticegdr dsekt atingelnfomnd ifcor phttitonenhi tds depres amest he
folder, information of the type of the sorting order relating to the
r epr esent ahigea¥¢he arafudatedore ias tectrdegpoafid-of the dyangs of dhwat i on of
identifying whether the representative tine information relates to a
~folder or &oebetlerfiilei pe the fatdrHedcherphy pepresehitaei $&s5P1ae 40 or mati on
is efficiently utilizing, for various processing, thereby shortening tine
required fbRe tHee ﬁFG@égéF‘hgt.o Ithet BOTEBBYeCEMBOGVRBNEL Bhedsdna ¥4t t he

index file i s, generated by atfroperty file FP, a thunmbnail file FTH, and a
addition, deletioh and so on of a file.

Also according to the above embodiment, the time
information is allocated based on the world standard time,
thereby displaying 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 represeﬁts the folder,
information of the type of the sorting order relating to the
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
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text file FTX has been descri bed, however, the inventionis not limted to
this and can be broadly applied to a case, for exanple, where the index
file is generated by a file according 97 to audio data in addition to
these files. In the above enbodi nent, a case that the index file is
generated by three separate files of the property file FP, the thunbnail
file FTH, and the text file FTX has been described, however, the invention
is not limted to this, and can be broadly applied to a case, for exanple,
where the index file is generated by unifying these files. In the above
enbodi nent foaagdse ddtat inhaddptiwaltaitdlesei §ilsed as the recordi ng nedi um
has been descri bed, however, the inventionis not limted to this and can
be broadly appl i¥dtheoakeesmphdinenhr i dpsseetbrtlithg Apdes Sukshigs a hard
disk or a nmenory card are used. Industrial Applicability The invention is
capabl e of 9pBPFdF9A RY Priccesevanpta ELdes mf the orangetvfitligeFPi K&eof t he

hi erarchical structure nanaged by the index file easily and rapidly and
can be appFhegbnajl fige @)@hnﬁﬂé the égnbofider FTE Migbear 41599ibedmer a and
the like. 98 Clains 1. A file processing apparatus recording an index
file in a PEEBYHng-IfediVRPTHATR chS nBARGEIMBIRA di° HdHid ¢ GRefET Pees

broadly 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 is 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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recorded in the recording nmedium conprising: an index file generation unit
generating the index file based 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 wherein the content files and the folders forma
hi erarchy structure in which the folders are in an upper hierarchy; and
wherein the i ndex generation unit provides the prescribed nunber of
managenent information areas corresponding to the content files and the
folders respectively in the index ¢idims second index information

i ndi cati ng second managenent information areas corresponding to the
folders or the cont&aniilef presepuisid hppedatuss ackcondindiiagr inddy ftflet he
folders in the wupper hierarchy in a list format at first nmanagenent

i nf or mat i ohn&@r sasordireypdhdhnghtichtim fgsisdens ormmdete coppent filesar chy, and
first index information indicating the first managenent infornmation areas
at the sectpgeydathgenthe reaforditd redineas com@eiPingthe fil e processing
apparatus according to claim1, wherein the index file generation unit
provi des a secorid iRk fildforenatadion srit yenhoating ttheahadendite

information areas according to each folder or each content file.
SR based 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

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 unit provides

the prescribed number of management information areas
corresponding to 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 positioned in a lower hierarchy of the folders in the
uppér hierarchy in a 1list 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.
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3. The file processing apparatus according to claiml1, wherein the index
file generation unit, when a prescribed folder is deleted fromthe

hi erarchy structure, updates the index file so as to correspond to the
del eted prescribed fol der, detects managenent information areas in the
upper hierarchy and the | ower hierarchy based on index informtion

i ndi cati ng the managenent information area corresponding to the folder in
t he upper hierarchy which is set at the first mnanagenent information area
corresponding to the prescribed folder, and the second index information
list in the update Thk fhke prdexsfihe appadatpdateridiagsecendinrdex
information list set in the managenent information area in the upper

hi erarchy and t hehef4¢irsthe ndeexififler ganée vt ixet unit phevideaagesarind
information areas in the |lower hierarchy so as to correspond to the

del eti on ofindeheinbbrwation llls¢ finl ehpr bLessimangepenat isfaccaridtimg t o
claim3, wherein the update corresponding to the deletion of the 100

fol der i s tAea@paacerdinamiioc karhef oddeyeremachntontent ofiler.eas in the

| ower hierarchy are allowed to be managenent information areas just under
t he managenent information area in the upper hierarchy. 5. The file
processi ng apparatus according to claim3, wherein the update

correspondi ng to®t h&hgefield BAoets3Hw apparatus according to claim 1,

wherein the index file generation unit,

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
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 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 hiérarchy 80 as to correspond to the deletion of

the folder.

4. The file processing apparatus according to claim 3,

wherein the update corresponding to the deletion of the
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folder is the update relating to deletion of managenent information areas
in the lLower hierarchy. 6. 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 second index information |ist
provided in the first managenent information area, and sequentially

provi des the second index information based on the sorting order
information. 7. The file processing apparatus according to claim1,

wherein the index file generation unit, when a prescribed content file is
added i n t Heldeiretatbhiupglatet frushiice ther manpyasert befbaoentient aféde i s
deleted fromthe hierarchical structure, updates the index file so as to
corr espond itnothhdouedddevardef ered lpoesdridbd mmoayentnt ihEormpdatres i ndex
information recorded in the second index 101 information list so as to
corr espond aFrg2adoi1t onder el nenagengit tihéopmeston bedacontbatugpd®e i n t he
update of the index file and sorting the index information provided in the
second i n#dRTRKEBYmAtion |ist according to sorting order information

i ndicating the sorting order in the update of the index information. 8.
The file processing apparatus according to claim11, wherein sorting order

information of index information
5. The file processing apparatus according to claim 3,

wherein the update corresponding to the deletion of the
folder is the update relating to deletion of management

information areas in the lower hierarchy.

6. 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 second index information list provided in
the first management information area, and

sequentially provides the second index information based

on the sorting crder information.

7. The file processing apparatus according to claim 1,
wherein the index file generation unit,
when a prescribed content file is added in the

hierarchical structure, or a prescribed content file is deleted

from the hierarchical structure, updates the index file so as
to correspond to the added or deleted prescribed content file,

updates index information recorded in the second index
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is provided in the second index information list, wherein an information
presenting unit is further included, which plays the nmanagenent
information areas according to the sorting order of the index information
set in the second index information list to be provided to the user, and
wherein the index file generation unit updates the sorting order

i nformati on and changes the sorting order of the second index information
SO0 as to correspond to the change of presenting order in the information
presenting unit. 9. The file processing apparatus according to claim]1,
wher ei n t heiifegartipnel ifgnepat$ dre grrreapdnd dicesdili tibon frodehet den of t he
content files at the managenent information areas corresponding to the
content 1CF Ehe gxesgadbat|wudeas €1k ibntlr wrtrbe afephesiatexngite f ol der
from tinme information set at the managenent information areas of the
content fil%& belonging to the folder or the management information areas
of the folders, as tinme information of the managenent information area of
the fol der. 10. TREC¥RT 45 d06ssi hgfapparitueiecsedi ig thecrarmmd 9,
wherein the index file generation unit updates the index file so as to

cor r espond PG EMFHGEG L OPHe ShoRAPEPEIAFNY EOGTOTTHE I DFURF LPACEREL HY®r ar chi cal

structure, . . . . . .
indicating the sorting order in the update of the index

~information.

8. The file processing apparatus according to claim 1,

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 information areas
according to the sorting order of the index information set
in 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'ordér'of the
second index information so as to correspond to the change of

presenting order in the information presenting unit.

9. The file processing apparatus according to claim 1,
wherein the index file generation unit
allocates time information of the content files at the

management information areas corresponding to the content

102




and updates tine information of the managenment information areas in the
upper hierarchy relating to change so as to correspond to the change of
the content file or the folder in the update of the index file. 11. The
file processing apparatus according to claim 9, wherein the index file
generation unit allocates time information of the content files at the
managenent information areas of the content files based on the world
standard time. 12. The file processing apparatus according to claim 103
--------------- 9, wherein the index file generation unit allocates tine
i nf or mat i orfildepresedting a folder and information of a type of the sorting
order relating to the tine information as tine information of the
managenment i nf or Abi¢eateir ddmef inheriiaider rep8esahieing lae fplderstiomy
apparatus according to claim 9, wherein the index file generation unit

al | ocat es thHlfe ipheBrasidrosetept etenimang ggmeot donfamitiliohornee$ orf of
identifying whether the tinme information representing the folder is
accor di ng tt&¢t Renterdiilses Redording to theefebdremr thiel mansgemen:

information of the managenent information area of the folder.
information areas of the folders, as time information of the

management information area of the folder.
10. The file processing apparatus according to claim

wherein the index file generation unit

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
correspond to the change of the content file or the folder in

the update of the index file,
11. The file processing apparatus according to claim
wherein the index file generation unit allocates time
 information of the content files at the management information

areas of the content files based on the world standard time.

12. The file processing apparatus accordihg to claim
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14. A file processing nethod recording an index file in a recording

medi um whi ch manages one or nore content files recorded in the recording
medi um conprising: 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 file generation step in the recording nedium and wherein
the content files and the folders forma hierarchy structure in which the
folders are in an upper 104 hierarchy; and wherein the index generation
step provi des the prescribed nunber of managenent information areas
corresponding to the content files and the folders respectively in the
index file, secoweeigidexhienfiodentfiore igedecatioy wedord lvanbge neimte
information areas corresponding to the folders or the content files

posi ti oned infoampbiner Hareseohynefa tfvddesl dedsinfotnptionppéra hiygrear chy in a
list format at first managenment information areas corresponding to the

fol ders i nofheh&spaiting; erdarciglabinp ftior She jtridwex infe oratitqrons tidiecat i ng t he
first managenent information areas at the second managenent information
areas. 151NACPRIgFeMrLobharmesRprgeRt dofpuretien aeacet ¢he f93dempr ocessi ng
nmet hod for recording an index file in a recording

13. The file processing apparatus according to claim

wherein the index file generation unit allocates time
“information representing a folder and information of
identifying whether the time information represeﬁting the
folder is according to the folder or according to the content
file as time information of the management information area

of the folder.

l4. 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 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 file generation step in the recording medium, and

wherein the content files and the folderé form a

hierarchy structure in. which the folders are in an upper
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medi um whi ch nmanages one or nore content files recorded in the recording
medi um conprising: 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 file generation step in the recording nedium and wherein
the content files and the folders forma hierarchy structure in which the
folders are in an upper 105 hierarchy; and wherein the index generation
step provides the prescribed nunber of managenent information areas
corresponditigreochhe aehtent files and the fol ders respectively in the
index file, second index information indicating second nanagenent

i nformati on ar eashemriredpendndex t gertcm tfioindetspoprohideont ent  fil es
positioned in a |ower hierarchy of the folders in the wupper hierarchy in a
list format at fihstonessagbadnmuniar ofmbhagenerasindormespomdireps o t he
folders in the upper hierarchy, and first index information indicating the
first mana§eRERtPORtENS hatheroateats fdtleshndebofidldanageseettivelor mati on
areas. 16. A recordi ng nmediumwhich is readable by a conputer, which
records a pRoffamMTda* dlillewi ng a conputer to execute a file processing

met hod for recording an index file in a
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 1list fbrmat 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.

15. A.pfogranlfor allowing a computer to execute a file
processing method for recording an index file in 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 file generation step in the recording medium, and

wherein the coritent files and the folders form a

hierarchy structure in which the folders are in an upper
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recordi ng nmedi um which nmanages one or nore content files recorded in the
recording medium said file processing nethod conprising: 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 file
generation step in the recording nedium and 106 ---- ---------- - - - -
- - wherein the content files and the folders forma hierarchy structure
in which the folders are in an upper hierarchy; and wherein the index
gener ati onhdegpronpviaes the prescri bed nunber of nanagenent information
areas corresponding to the content files and the folders respectively in
the index file, wWmksiecthd index gerferatEnortepdpratidey second nanagenent
information areas corresponding to the folders or the content files
positioned in a thawrrekicoibed hyurdfen lod fohaeementn inlfermapper dve@sarchy in a
list format at first nmanagenent information areas corresponding to the

fol ders i nCPREC RppEtinhiethe shptenndifliesand thiefol @y natpertivdivcati ng t he
first managenent information areas at the second managenent information
areas. 171nAthe |in9dsi¥dddsing apparatus playing an 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 1list 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.

l6. A recording medium which is readable by a computer,
which records a program for allowing a computer to execute a
file processing method for recording an index file in a
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 of the content files and folders
including the content files; and

a recording step recording the index file generated in

the index file generation step in the recording medium, and
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froma recording nedium which manages one or nore content files recorded
in the recording nmedium conprising: an index file playing unit playing the
index file from the recording nmedium and wherein the prescribed nunber of
managenment 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 forma 107 hierarchy
structure in which the folders are in an upper hierarchy, wherein second

i ndex information indicating second nanagenent information areas
correspondi ng t osttdreifol ider scontenbhe fadas erindf i ttes poddéronddrin aa | ower

hi erarchy of the folders in the upper hierarchy is provided in a |ist
format at hiesarchmnsigemamire rfrorvwheitdbortler ead deasr egponidi p tuwpndre f ol ders
in the upper hierarchy, as well as first index information indicating the
first nmanagefearchnf @dati on areas is provided at the second nmanagenent
informati on areas, and wherein the index file playing unit plays the second
management i nf orfdricdn bheakndes cbrmrathen skepkdWHdE®e i nfor mation set at
the first nmanagenment information areas and the first nmanagenent

i nformation areddpREEECHHPeha RS ofj Rgeaganedr FREPBHa 8PN AT9¥e second

managenent i nformation areas. ) .
T 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 1list 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.

17. 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 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
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18. A file processing nethod playing an index file from a recording

medi um whi ch manages one or nore content files recorded in the recording
medi um conprising: an index file playing step playing the index file from
the recording medi um and wherein the prescribed nunber of nmanagenent
information areas corresponding to the content files and fol ders incl udi ng
108 the content files respectively are provided in the index file, wherein
the content files and the folders forma hierarchy structure in which the
folders are in an upper hierarchy, wherein second index information

i ndi.cat i ng hderonchy nefrraysmvenst imfwridt i tdre afdas reorres pondimgagret he
folders or the content files positioned in a |ower hierarchy of the

fol ders i miehergipper hierarchy is provided in a list format at first
managenent information areas corresponding to the folders in the upper

hi erarchy, as weftergdnf jgemondndendémf drhetmagiion nididiatatigat heeddndst
managenent information areas is provided at the second nanagenent

i nf or mat i of2AreReN oAl L ger el on ETeasnaexrdsnorddnays nghst Epleeay P he second
managenment information areas based on the second index information set at
the first FBRZGELBAt flLAf MOvdtioncdisss lavier hherarely ofdhegensiars
informati on areas based on the first index information set at the second
menagement innkhes WEPEBhierarchy 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 information areas, and

wherein the index file playing unit plays

the second management information areas 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.

18. 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 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
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areas. 19. A programfor allowi ng a conputer to execute a file processing
nmet hod for playing an index file froma recording nedium which nmanages
one or nore content files recorded in the recording nmedium conprising: an
index file playing step playing the index file from 109 the recording

medi um and wherein the prescribed nunber of managenent 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 forma hierarchy structure in which the folders are in an
upper  hi erdfcHRPtsitef £ 5 LeeBRAtT RISk 2F pfrgOTEEREN T KEP dadergt Sieoond
managenment informati on areas corresponding to the folders or. the content
files positioned 19N ole? KPBFERENY 16fSt FE obrer SoLfprs héouBper
hierarchy s provided in a list format at first managenent information
areas cor r&%ﬁgﬂﬁ?% PO ol Herdiqh thfe dpiTshidaridhy2n aPREI | as
first inde iggfgrnation indicating the first managenent infornation areas
is provide 5fT¢Ne second managenent i nformation areas, and wherein the

i ndex file playi st.ep pl ays, the,second managenent .j nformati on areas based

on the second index Fnforratl ot &et é?£%$ﬁ9§ﬁ t Mkt S 9 or mat i on

areas and management information areas corresponding to the folders or

the content files positioned in a lower hierarchy of the folders
in the upper hiérarchy 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 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 areas and

the first management information areas based on the first
index information set at the second management information

areas.

19. A program for allowing a coﬁputer 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, comprising:

an index file playing step playing the index file from
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the first managenent information areas based on the first index
informati on set at the second managenent information areas. 20. A

recordi ng medi um which is readable by a conputer, which records a program
for allowing a conputer to execute a 110 file processing. nethod for
playing an index file froma recording nmedium which nmanages one or nore
content files recorded in the recording nedium said file processing

met hod conprising: an index file playing step playing the index file from
the recording nmedium and wherein the prescribed nunber of nmanagenent

i nf or mat i orFPear8S8rEHhY eeséiHak ngnelo the content files and fol ders including
the content files respectively are provided in the index file, wherein the
content files andPeFELT BRYSTSSEELReA nuFber e & RpnagenettuiBEpFmakieth t he
folders are in an upper  hierarchy, wherein second index infornmation

i ndi cating a§§€6rﬁf”ﬁ§ﬁ8§@h%%tt°i thoraateoh fdteasndof e gyonin el dion¢ he
~folders or ,the contepnt. files posjtioned in a |ower hierarchy of the

fol ders i FPPHEPRRSOEr THEeH SPERSCY SV Prodradd ovitdgd) insthe dndgr Bk 194 r st
managenent informatian areas corresponding to the folders in the upper

hi erarchy, as wel1e%fe% i vRE PREES™Y nfdlhRat i FRRI EQLFP%S t ROTR st

managerent »| gt or MBL1 0N ALS3% 1% REAYIS.. i85 55end mnaggEnt
i nformati on areas,” and- °rs are in an Lppe
hierarchy,

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 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
indicatihg 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 the
second index information set at the first management
information a.feas and

the first management information areas based on the first

index information set at the second management information

areas.

20. A recording medium which is readable by a computer, -

~which records a program for allowing a computer to execute a
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wherein the index file playing step plays the second managenment i nfornmation
areas based on the second index information set at the first managenent
informati on areas and the first managenent infornmation areas based on the
first 111 - - - ---- ----- --- - index information set at the second

managenment information areas. 112

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 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
hierarchy structure in which the folders are in an upper
hierarchy,
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 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 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 areas and

the first management information areas based on the first
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index information set at the second management information

areas.
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