DESCRI PTI ON RECORDI NG APPARATUS, METHOD FOR
RECORDI NG, REPRODUCI NG APPARATUS, METHOD FOR
REPRCDUCTI ON, PROGRAM AND RECORDI NG MEDI UM
Technical Field The present invention relates to a
recordi ng apparatus, a nethod for recording, a
reproduci ng apparatus, a nethod for reproduction, a
program and a recording nediumfor recording a
content file and an index file for managi ng the
content file in a recardicrgpredium or for reproducing
a content file from the recordi ng nedi um
Specifically, the invention relates to a recording
apparatus and so on in which the index file includes
. cont i NURECORDINEGdAPRRRATUS| METHODh@ORI RechRmEMNE,h sl ot s
are managed by index information indicative of the
or der REPRODECENG arRRARATUSof MENBOD fRORe GREIPROQUOTSON] S;
the index file includes a predeterm ned nunber of
managenent i nfiRGAERAMen ANPeBECORVING METEUEr a
plurality of fixed-length slots; and The managenent
i nformati on areas are identified by the index
information of the first fixed-length slot, so that
Tardrdicad Réekdsary for start-up at power-on or at the
| oadi ng of a recording medium can be reduced.
Ba¢ kgirgﬁ RF AP LILINERTHOPS Folakasitpya fierdirAgna ahesivagys,
file froma large nunber of files recorded in a
hBeEReE doZgEeFREb g FRRKACcing apparatus, a method for

reproduction, a program, and a recording medium for recording
a content file and an index file for managing the content file
in a recording medium or for reproducing a content file from
the recording medium. |

Specifically, the invention relates to a recording
apparatus and so on in which the index file includes continuous
fixed-length slots; the fixed-length slots are managed by index
information indicative of the order of the arrangement of the
fixed~length slots; the index file includes a predetermined

number of management information areas having one or a

- plurality of fixed-length slots; and The maﬁagement

informatign areas are identified by the index information of
. the first fixed-length slot, so that the time necessary for
start-up at power-on or at the loading of a recording medium
can be reduced. |

Background Art




by using an index file are proposed in Patent

Docunents 1, 2, 3, and so on. Index files for

managi ng content files are constituted by or

generated froma group of attribute information of the

content files. The attribute information of the

content file includes thunbnail picture data, title

text data, the date of photo shooting, codec

informati on, face information (face size, face

posi t iMsithodadfoi giasiZedfindnseodeyiThe Gty ifbomea large

information is not limted to those. The attribute

PRt Shles rerondad dit af hdes Yonstdet weesrding medium
respective content-file managing information. As

Rh ot ngnarriigdex filqeaneangegpe$ed innBatiees oaumentsile 2,
or a neta-data file) FTX, a thunbnail picture file
THRGP@ C&-property file FP. The attribute
information_of the content file is divided into the
text fPAeXEdEes heTt Rumdidid cpreeut £1kes arpTepnsdrduted
t he property file FP. However, sone types of content

BY 8 HEDEE HE DO oft & OUhPor T BR nERgTebXen 1] &he

FTX and_.the th nail picture file FTH_, so that they
%"d}%ﬁtnﬁﬂsf%ve% S I.ut@iu’g‘.‘f%fl‘estﬁﬂﬂsﬁ Aheagantept File
Mth eqﬁ?IﬁgnL nt_%%le as attribute information. for
e et “ TP TxPLrher ¢ nattt45 EEBFeddde tRTIHatHAE -
t.h roperty file FP,. The text_file ETX mana t ext,
e P G S ER E
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information is not limited to those. The attribute
information of the content files constitutes respective
content-file managing information.

As shown in Fig. 21, the index file includes a text file
(or a meta-data file) FTX, a thumbnail picture file FTH, and
a property file FP. The attribute information of the content
file is divided into the text file FTX, the thumbnail picture
file FTH, and the property file FP.

However, some types of content file have no attribute
information for the text file FTX and the thumbnail picture
file FTH, so that they sometimes have no entry. Fig. 21 shows
a case in which each content file has attribute information
for the text file FTX, the thumbnail picture file FTH, and the
property file FP;

The text file FTX manages text information (meta-data




attribute information (basic attribute information)
except the attribute information for the text file

FTX or the thunbnail picture file FTH, and al so
manages i nformati on on the connection between the
slots of another file. The property file FP has a
header indicative of its attribute at its head. In
contrast, the -text file FTX and the thunbnai

picture file FTH have no header at their heads.
Fonevesta-tdeta €klefi | ehETohametat hep iduuranai le pratnttiges
file FTH sonetimes have headers indicative of their
Bembtnitle picthed r daheads, Tas wircpetrhe pfidper £y frdraiges
FP. Followi ng the header, the property file FP has
gortimieud néptrmagson nchai g ttthe buakt thifuteation) except
i nformation of the content files (a property entry

We aft pilper Lpfematicpfor the taxthirisnBlY oertheythtimbrail
thunbnail entry #2, ----, a text entry #1, a text
Rifttrepofile . FTHhe and r pdgoofman@esexinfotmatiPX ape the
assigned data indicative of character strings of disc
TS igp PREWESR | e sdiotehefcomemr fiiles. The

entries of the thunbnail picture file FTH are

assi ghBE PRORBREY | fhict IR chafata herfatingd cotigesef its
titles or the content of the content files. The
ﬁé?hrrlfe’égecﬁt the #e8d- f IRecamExaghd Ehee teRbnbhke FTH ardithe
Jil FTH each inclLude fixed-1ength slots. The nunber
SHmEPals PoFtene ikt rYTH hasie Tt hasderaddortdiedg heads.

I{Ihe agoéit of at%ribute i nformati on assigned to_the
SREry L. '1f?c§ef‘ﬁe i dTErang thepthwnbr il packlEe o le FTH
g%%ngngs nv%ps tégg Qfdpontent file, no entry is .
Somet T ies ProVPagH s d994e8tt et Ehoie attribute at their
heads, as with the property file FP. Following the header,
the property file FP has continuous entries including the
attribute information of the content files (a property entry
#1, a property entry #2, ---, a thumbnail entry #1, a thumbnail
entry #2, ----, a text entry #1, a text entry #2, ----- ).

The entries of the text file FTX are assigned data
indicative of character strings of disc titles or the titles
of the content files. The entries of the thumbnail picture
file FTH are assigned thumbnail picture data indicative of disc
titles or the content of the content files.

The entries of the text file FTX and the thumbnail picture
file FTH each include fixed-length slots. The number of slots

of each entry is one or more according to the amount of attribute

information assigned to the entry. Since the type of attribute




The entries of the property file FP are assi gned data
indicative of disc titles and the attributes of the
content files, respectively. The property file FP
includes fixed-length slots as with the text file FTX
and the thunbnail picture file FTH. The property file
FP al ways has entries corresponding to the content
files even if the type of the content files varies.

For the entries of the property file FP, managenent
infornegttiioandépehdd ech ithkot v i condesatBid Hynbhentry is
arrows in Fig. 2) that specifies the correspondi ng
eenetiaw soprohédedxtas fddsefib¥dandotdée t hunbnai l

picture file FTH is set as managenent information

i ndi cdthievenbfi¢ehefr ¢hat ponperth DilweFPentei @ssigieal data
the entries of the property file FP each including a
dreativg of d1wt &itdmsagedehbe i aiftorifmttiesnof higie content
specifies the slots followng the previous slots is
Setes,Forreshecthveles offThehe ppoppetyy file FFE includes
information that specifies the correspondi ng content
Fiqed-ilenggh sipts padEhf the tert Sk FTKguUrkha s halrbneil
Thus, for_  exanple, the titles of the content files
Reddrgedidn FRE. Thcomdiongrivedifihe 2FR ot vy i sypédies

in list formby reproducing the data row recorded on
GHE SERLPARY LTSRS e Gndr Tiflep ewxmndf ethq Hype of the

t hunbnai | _ pi ctures of the content files recorded on

GWESPECEL P Hg"HEdiSum 2 can be displayed in list form
by 4 _reproducing the data row recorded on the
thunbﬁﬁFIt%?c?%? %91t By property file FP, management

information (related information indicated by the arrows in
Fig. 2} that specifies the corresponding enfries of the text
file FTX and the thumbnail picture file FTH is set as management
information indicative of the relation with other entries.
For the entries of the property file FP each including a
‘plurality of slots, management information that specifies the
slots following the previous slots is set. For the entries
of the property file FP, information that specifies the
corresponding content file is set.

The index file IF is configured as above. Thus, for
example, the titles of the content files recorded on the
recording medium 2 can be displayed in list form by reproducing
the data row recorded on the téxt file FTX. Moreover, for
example, the thumbnail pictures of the content files recorded

on the recording medium 2 can be displayed in list form by




The index file IF can be defined not only for the
existent content files but also for virtual folders

by the text file FTX, the thunbnail picture file FTH,
and the property file FP. To the entries of the
property file FP, information that defines the

hi erarchi cal structure of the content files and the
virtual folders is set. Fig. 22 shows an exanpl e of
the correspondence between the property file and the
comit @hicifigl B amth towttedorielide! she thimbhh 51 @xampke. fide
virtual folder with the date of picture shooting of
FDate A" and a virtual folder with the date of

pi cture shooting of "Date B" are present on the sane

| evel Thedi.rcext £ife fFloaandbie AbVPEGRPRot orilsy psLesRBledBtRant
| evel lower than the virtual folder of "Date A'; and
eurtentt ffilteshwf dIMREERRSv2tuahdoINREG2PS- Blic arext file
present on a level lower than the virtual folder of
Mt eh@ "thuming bt meisperrgefitke WitHh suchha drcgreartghithd FP.
structure, the property file includes a file entry

- Ipthgeppriey céithieyproperty fileFBntinfo#Bat dof chdérdefines
entry #8, and a folder entry #9, as shown in Fig. 22.
heeh eriiathion l edemcdmmeyof she wonfienbdiiles andshéivigtual
slot thereof. In the exanple illustrated, the nunber
foldgzenientsly is set at the smal Fest number of the
slots_of the entry. The file entries #1, #6, and #9
manag&if heZc8hPBntaT [9xa8pls of thePEcppsshondence between
"MPEGR2PS- 2", and "MPEGRPS-3", respectively, while the
the) BEPPYFY ifdderandidivgornpngeiides onfltubrtyol Jodgers.

In this example, a virtual folder with the date of picture
shooting of “Date A” and a virtual folder with the date of
picture shooting of “Date B” are present on the same level;
a . content file of “MPEG2PS-1” is present on a level lower than
the virtual folder of “Date A”; and content files of “MPEG2PS-2"
and “MPEGZ2PS-3” are present on a level lower than the virtual
folder of “Date B”.

| In correspondence with such a hierarchical structure,
the property file includes a file entry #1, a folder entry #4,
a file entry #6, a folder entry #8, and a folder entry #9, as
éhown in Fig. 22. The number of each entry is the number of
thefirstslotthereof..Intheexampleillustrated,thenumber
of each entry is set at the smallest number of the slots of
the entry.

The file entries #1, #6, and #9 manage the content files




of "Date A" and "Date B", respectively. As has been
descri bed, the entries each including one or a
plurality of slots are arranged in any order on the
index file by repetition of recording and del eti ng.
Accordingly, conventional index files have been
configured such that entry nunbers are set to every
entries, with which the entries have been nmanaged.
Wth recording and reproduci ng apparatuses for the '
PRIBPEAZPSe L “{ | YMREGZHY - 2A"heandt YNESG AFECAIJede spe dtierely,
index file are read into a nenory; and the
ebtledpentiehts: botween thendntd yranagrbeis vanduthefolders
| ocations is grasped; and then information on a
desiiade &t rpdhiBabedi’ obteapretdifedm t he i ndex file on
the basis of the correspondence. The flowchart of

Fig. 23 Bhsvkeemeldaninibgli zthg ¢riociedureechf bncluding one
tabul ating the correspondence between entry nunbers
¥h@ Pimeritoehts s arhentecged hy aaydorédr eduthagndex
apparatus starts an initializiqg rocess by turning
ot dWereBrtibielt (Rf Fececdiay nep rﬁgqﬂqrrﬁnganoﬁwqmiéwéy,
fromstep SP1 to step SP2. In step SP2, the recording
Y e pPaadcittyXappar athiy erleerrs canfigneed muchethat gy
t4§§ property file of the index file recorded in the
TS| %@e edi Bt STy PREPHUY tHéhewicledbenent wgfohgve
In step SP3, the recording and reproduci ng appar at us
q?%?oPFEagﬁ “entries read into the nenory in numerical

orderwt t abul.ate the correspondence between the
entry hﬁﬁﬁgFgrthgfﬁli;eprodu01ngapparatuses:&n:thelndex

file, first, all the entries recorded in the index file are
read into a memory; and the correspondence between the entry
numbers and the locations is grasped; and then information on
a desired entry has been obtained from the index file on the
basis of the correspondence.

The flowchart of Fig. 23 shows the initializing procedure
for tabulating the correspondence between entry numbers and
their locations.

The recording and reproducing apparatus starts an
initializing process by turning on power or loading a recording
medium, and proceeds from step SP1 to step SP2. In step SP2,
the recording and reproducing apparatus reads all the entries
from the property file of the index file recorded in the
recording medium, and records the entries in a memory.

In step SP3, the recording and reproducing apparatus




| ocations. In step SP4, the recording and reproduci ng
apparatus termnates the initializing process. The
recordi ng and reproduci ng apparatus tabul ates the
correspondence between the entry nunbers and their

| ocations by the initializing process, as described
above, then, when the user gives an instruction to

di spl ay managenent information on a specified entry,
for exanple, to display the title of the content file
opr s thenbnbiriepimtdr éntd hehe epaoiiynin anthe riepl odtide NG o
appar atus searches the table for the | ocation of the
speel Fiethenpryespoglancesb¢ heedrekbe dat ay onmbaes tintll theix
or the data on the thunbnail picture fromthe

ket ianed enfry séep t3R4,i ndbg fridcerdinghenbasiespofdudiag
search result, and provides it to the user. Patent
IRRAFAINS termpnatep(heirg3dalpaient pRomament 2:

JP- A-2004- 227633 Pat ent Document 3: JP-A-2005-115815

Di scl d¥6r 826Pr4HY prdenePoRdPE bEY apparetbe Sabwhakdsy the
the I nvention The apparatus that reads all the entries
‘%%ﬂ%es‘ﬁtpéﬁl@&nflﬁ beteepntie Ft%y PRTBCrhendehbryr Lawhtions

é% %F t he. correspondence between the entry nunbers
hé Lot isheresecaputatdsRFribrenrbevesdign, when

in the case where the nunber of content files
tﬁ)ﬁn‘é IhHyet ﬁ8 ing§ERcEi PR todip laydnanagensafdmdiormation
t housands However, if the nunber of the content

A Pessp?%ﬁéﬁgde’b‘yryt'héoF R 1| EO %S spd apaihe 4dtdeRf &he

tens %f:gqpusands akes a | o .
conhten e or a thu nail plcture, the reporting and

reproducing apparatus searches the table for the location of
the specified entry, acquires the text data on the title or
the data on the thumbnail picture from the specified entry of
the index file on the basis of the search result, and provides
it to the user.

Patent Document 1: JP-A-2004-227630

Patent Document 2: JP-A-2004-227633

Patent Document 3: JP-A-2005-115815
Disclosure of the Invention
Problems to be Solved by the Invention

The apparatus that reads all the entries registered in
the index file into the memory, and grasping the correspondence
between the entry numbers and their locations to tabulating
them is useful enough in the case where the number of content

files managed by the index file is as small as several thousands.




of initializing time to grasp the correspondence
between the entry nunbers and their |ocations and
tabulate it, resulting in nonnegligible tine for
start-up. Mreover, since the anmount of the table of
the correspondence between the entry nunbers and the
| ocations increases as the nunber of content files
i ncreases, - necessary nenory capacity al so increases.
Mor eover, the tabulation of the correspondence
Pevewean {héhentumpenunbehe and enltei il e d mad geansy reedisidex
an operation to search the table for the infornation
Sukh igs ashwarpmsesevbirhd oéna adeshpedamid,r ytnoakes a lot
wWith its entry nunber to thereby find the |ocation.
Thilgitipdiedsed issatohdyape ithe wbthesporideciceasétigeen the
nunber of entries. Accordingly, it is an object of the
Priesemumbavemidbihets Fechtsionshent rabuiedessar yréorlting
starting up an apparatus that records a content file
Hhdrameghdeibt e | einorfamagithguphe content file on a
recordi ng nmedi umor that reproduces a content file
from MRESPERDr disHgCRediaen @mpter o6n tdre atabhe of the
| oadi n of the recording nmedium Means for Sol ving
%%Fe‘eﬁPgBP@ﬂ%e PLHREPIERST ey pysheronand the demadiings
apparatus fo recordi ng one or nore content files and
HERGER 79 LA YPSFaRAGT MY e TEbRT dRCIRRPRE FAIRCESSATY
recording medium the recordin appar at us conpri si ng:
TN TYoht AT Iag]sehla‘h"g"f‘??gsesgectﬂBﬁe?ﬁrfcﬁBﬁg’F?@”t%Felon of

¢ant ent files recqued on the recordi ng_nedi um and
the correspondence between the entry numbers and their

locations needs an operation to search the table for the
information such as the content file of a desired entry number
with its entry number to thereby find the location. This
increases searching time with an increasing number of entries.

Accordingly, it is an object of the present invention
to reduce the time necessary for starting up an apparatus that
records a content file and an index file for managing the
content file on a recording medium or that reproduces a content
file from the recording medium at power-on or at the loading
of the recording medium. |
Means for Solving the Problems

A concept of the invention is a recording apparatus for
recording one or more content files and an index file for
managing the content files on a recording medium, the recording

apparatus comprising:




an index-file updating section for updating the index
file recorded on the recording nmedi um wherein the
i ndex file includes continuous fixed-Iength slots,
the fixed-length slots being managed by i ndex
information indicative of the order of the
arrangenent of the fixed-length slots; the index file
has a predeterm ned nunber of managenent informtion
areas having one or a plurality of the fixed-|ength
sl ot s,a thetemhagerrectangqifrer sattDin &goeahad@ing the content
identified by the index information of the first
fiked-regrgdedsiont thande¢dmsliimderdfiuime apdat i ng section
registers the index information indicative of the
-ot her afaRagenehiile nimdatdnigorechieasf¢n vpdating the index
Eredeternined managenent information areas. A concept
$1% heegasdest canthe recaystiodusiedguappehetaisn f or
reproduci ng a specified content file froma recording
medi uhPhabdeeddrgsinnbudns wonsispauentixad-dsnahl dvts,
index, file for managing the content files, the _
YR r otRd g nabPacarts bedner napaged ahy | hEdsx f1igormation
reprodyci ng_section for reproducing the index file
ot id er et P8I Hletedt (he arerroawantent -the fixed-length
re Egducing section for reproducing the specified
C ént file fromthe recordi ng medi umon the basis
~ of thg i nde f%Li reproduced by the index-file
repro B%i]r‘fére)b $eetidon? RifseledieAmined; pgee s pf guanagement
.iqplud%s continqgus fixed-length s]ots, .
Aniormatlon areas having one or a glurallty of the fixed-length
slots, the management information areas being identified by
the index information of the first fixed-length slot; and
the index-file updating section registers the index
information indicative of the other management information
areas to the predetermined management information areas.

A concept of the invention is a reproducing apparatus
for reproducing a specified content file from a recording
medium that records one or more content files and an index file
for managing the content files, the reproducing apparatus
comprising:

an index-file reproducing section for reproducing the
index file from the recording medium; and

a content-file reproducing section for reproducing the

specified content file from the recording medium on the basis

of the index file reproduced by the index-file reproducing




the fixed-length slots being managed by i ndex
information indicative of the order of the
arrangenent of the fixed-length slots; the index file
has a predeterm ned nunber of managenent i nformation
areas having one or a plurality of the fixed-I|ength
sl ots, -the nmanagenent information areas
bei ng-identified by the index information of the
first fixed-length slot; and the predetern ned
ranbgementhdnefior mati on areas of the index file store
the index information for identifying the other
managerentingdak of inet ool adeasionaridubhe findexiknbeh slots,
reproduci ng section detects the |ocation of the other
Ham a§enedt Lendtdr rrdioiten baieg oankledi hdexnflex eififamation
the index information registered in the predeterm ned
atrbepetriere of rither aede D Afdthenagnangémersi »€ tihef Hixedtlomath
on the fixed-length slots, and reproduces the data on
$Hetdetected location fromthe index file recorded on
the recording nedium According to the invention, at
| east thecHRESAHEILR| e nAdPTede tevened temisey ofpmay qRyment
fhe content file are recorded on the recording

At PR kR BRTLIRY PR cecdPAdEgabhtY RE theebbief Hignath

%gggunwls changed by .the content-file changing
SroPeTRENRPMRPY JRLPRBE SRR eMEe S |b@lp§cb¢%@%wd by

t he recordln?%nedlun1 i ncludes recording a ne

e diie&d 1BERFBAE LT ATe tBR £RESE eELFRATIENHEH; Gﬁ%ndand
del et i a specified content 10 file fromthe
recor&ggg Yﬁﬁmlﬂﬁgnm?ﬂ%g%%ﬁT%r&nﬁqqm§t9880?€ﬁﬂf(ﬁf the

b4 er'clqredlstgrgeghe index information for identifying the
other management information areas; and
the index-file reproducing section detects the location
of the other management information area on the index file from
the index information registered in the predetermined
management information area and the size information on the
fixed-length slots, and reproduces the data on the detected
location from the index file recorded on the recording medium.
According to the invention, at least a content file and
an index file for managing the content file are recorded on
the recording medium. The content file recorded on the
;ecording mediurm is changed by the content-file changing
section. The change of the content file recorded on the
recording medium includes recording a new specified content

file on the recording medium and deleting a specified content

10




I's changed by the content-file changing section, the
index file recorded on the recording nmediumis
updated by the index-file updating section. Thus the
index file and the content file recorded on the
recordi ng nmedium are agreed with each other. The index
file recorded on the recording nediumis reproduced
by the index-file reproducing section. The index-file
reproduci ng section reproduces a specified content
file framtheereecodilhggravddinum accordi ng to the
reproduced index file. The index file includes
cont i Nlnews thé¢ xarhteangfhls|mprdefhen fibedelongl hg Slcatisim
are managed by index information indicative of the
b? ¢apneed bivethor ramgemtentilef clidrey irickeeet ngt hhe shdes.file
The index file has a predeterm ned nunber of
Ferrigateat thanrecandion redéan tmvipdgtederwtha index-file
plurality of the fixed-length slots. The managenent
whiafrimst S6Atapkas Thus thenthdeedidy ahd thadesntent file
i nformation of the first fixed-length slot. In this
e ded pe thRieecrrfdpauatedinm adecagterd g thheach other.
managenent, i nformati on areas indicates the respective
| ocat 8fs 1Bfeth&ihBnZgerErfed PR dPRatiessrdiags eAipheis
i ndex file. Index information indicative of the other
TRRTRGERERL PY nEBR ndids—4idss Feproslyicdner etpgtgon.  The -
predet.erm ned nagenent . informati on areas of the
Helfa: TH1F & SFREOPATP it FRRBOAUCHPGE AREFOALED Content
éiqdi%ates hhe | ocat.ions of the other managenent 11
nfor At 51° af 82T Y MeHBe RSFPFALNTHEP | Hitfo X apreguced

51 %&ogyggpg section detects the |ocation of the other

The index file includes continuous fixed-length slots.
The fixed-length slots are managed by index information
indicative of the order of the arrangement of the fixed~-length
slots. The index file has a predetermined number of management
information areas having one or a plurality of the fixed-length
slots. The management information areas are identified by the
index information of the first fixed-length slot. 1In this case,

the index information indicative of the management information

areas indicates the respective locations of the management
information areas in the index file.

Index information indicative of the other management

information areas is registered to predetermined management
information areas of the index file. The registered index

information indicates the locations of the other management

11




managenent information area on the index file fromthe
index information registered in the predeterm ned
managenent information area and the size informtion
on the fixed-length slots, and reproduces the data on
the detected location from the index file recorded on
the recording nedium - The index information

i ndi cative of the nanagenent information areas

I ndi cates the respective |ocations of the managenent
infompdtioon areas om t libei ntedesf i IféleThi s Thel | imaat-efile
the need for creating a table indicative of the
EFRrelsdndensechemedetenes natregefenetiof orafat the  other
areas and the |ocations at power-on or at the | oading
Hnagemeasr dnhgrraetumreahes theddoday fhke tinem the index
necessary for start-up. For exanple, the index file
IHAFEELCn pFagistesedf ini | BRe (ryadfterrdieflereanagement
attribute information is assigned; the predetermned

lrﬁ?a@@ﬁéﬁfl 51D AREL Fifh Sdre i @b i oni e ¢ heof brrd-Yangsh
qﬁ£§titu%in a plurality of files; and the index
§1¥Sr n@l o‘féh‘écﬁruscteér EhetP R pretiat setiatddIndnayentf rom
infgg tign,area is index information that identifies
e agé?‘r%nfe‘?‘?ﬁq:ﬁ‘ijré’t“i GRe aF eI RN SSHNEYr fil e
cgrreﬁgondigg L%ﬁ&%e E[edeternined managenent
i nf or nat i SA%SFed M WABAT AR TRELR2FITR PhclHi§edrapagement
Rr-aper file atext file, —and a thunbpail picture
PEBERAL Lo, AT D MELFahoP of b GTeapg CorecLons OF the
QLLespopding managenent information areas of, .the text
H% faé %g ant rgaé%%ﬁﬁbnaaﬁefaspl RRurd S i FBAFE it er érg‘ls
B2, P g?e{ggn&ge managenent information area
elimin £
(1entry§ oF manaegl ngora cr%atlng a I:gbfg indicative of the
correspondence between the management information areas and
the locations at power-on or at the loading of a recording
medium, thus reducing the time necessary for start-up.

For example, the index file includes a plurality of files
to which different attribute information is assigned; the
predetermined management information areas are provided to one
file constituting a plurality of files; and the index
information registered to a predetermined management
information area is index information that identifies the
management information area of the other file corresponding
to the predetermined management information area.

When the index file includes a property file, a text file,

and a thumbnail picture file, index information for identifying

the corresponding management information areas of the text file
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predeterm ned content file of the property file. In
this case, the index information registered in the
predet er m ned managenent information area that manages
the specified content file of the property file
indicates the |I|ocation of the nanagenent i nformation
areas of the text file and the thunbnail- picture

file corresponding to the- predeterm ned nmanagenent
informati on area. Therefore, the nmanagenent
-¢#pd Shadthuobnal épicturesfidrd ngetdst heed phedet edeaiaed.ned
managenent information area can be searched for at
miprsssedd firdgmmrhsivext affebe drdtile t Herbnaiadnaging a
picture file, allow ng high-speed acquisition of text
rreRde terminkRdnbparent piidieurd dheapropeespdiidieng to t he
predeterm ned content file. For exanple, the

pr edetl®r AP hedcHhaddeeandenf brfmtniagd onareasshered gm the
managi ng a specific type of folder or file; and the
I?F?djeegieirﬁﬂaﬁﬁa{ﬂ%ﬁg?wtst@f@Gm@ipheapeéd@n@? miareges the
managenment information areas identifies the managenent
i &t GRN&PBRS T 4e bef skl cheePortbrElly iidisatere the

pr edet er np ned managenent information areas. This .
]aﬂqag\?vémt?ql‘e t%ﬁa*ﬂ%'g%?ﬁ’é?ﬁnﬁ AREPHRR Y P areasonf &hepetsit ifdle
Lype ?F fghder of, file to be searched for in a
Eﬁ?edé’@rn1 WP Her PAdiLeal FodPngCORr SR t fFe &he
%ogtgnt fili to be repraduced in a predeterm ned
Ford&r S RO XM e PEIBREL AT nBBS frandgiheiore, the

i_nformatjon areas are for mana igg@gredeternined

.1
"HoGds that cOWtTMtE™a PFER stFOET 1HAdi 1§ the

pfrgldg%gjg_mﬂ]gd fmlalngsgémgrqg itn %rlmgggén area can be searched for

at high speed from the text file and the thumbnail picture file,
allowing high-speed acquisition of text data and thumbnail
picture data corresponding to the predetermined content file.

For example, the predetermined management information
areas are for managing a specific ‘type of folder or file; and
the index information registered to the predetermined
management information areas identifies thé management
- information areas to be searched before or after the
predetermined management information areas. This allows the
management information area on a specific type of folder or
file to be searched for in a predetermined order, thus allowing
‘_a ~specific type of content file to be reproduced in a
predetermined order.

For example, the predetermined management information

13




information registered to the predeterm ned managenent
information areas is for identifying the managenent

i nformati on areas for nanagi ng nodes at a | evel higher
or lower than the node. In this case, the index
information registered in the predeterm ned

managenent information- area indicates the |ocation

of the managenent information area that nanages the
node at a | evel higher or |ower. than the specified
AbHes as Sorahdmasiniy ghedpeednisent ohilag wiatt henstitute a
managenent information area that nmanages the node at
Areevebrittghe igvclugies tfledderbheand pétlés edambdehe oindex
acqui re managi ng i nformation, allow ng high-speed
pRoERE IE | RepEteeedi s afbag Rredeterstingdt umenaggnent
deleting a specified node. For exanple, the

bR ERfeta iAth e @ Hf@Fagéfentiornf dideati6ning ar e amenggement

mapagi ng predeterm ned folders or files; and the
HE%BQI“%‘HP&W%SDEOF SFINSPe e ads st #e apkastidt bialipp@r lover

_q%%ﬁ nment information areas is index information
¥ tngPﬁaethe managenent information areas for

managing,folders or files related to the |, .
pr edet&r ﬁI‘h%ﬁ%ﬁrd% dPdex) Brfoqmptdipns regégtergfein the
iggie intoraation rg@i%tere i n the predeterm ned
prranaé’éa&glﬁfle nf ORI GR Car X 9T teaPe 2 197  FBEAFRBRS ofthe
.nanagqgﬁp& information area.that nmanages the
fitle

th .
BRI To? *PEPRTRY” (P RAEEER 3T PogRrnEFes the

er or
- e L B
aquof .sllr?igfhe—ls%te%g éeoartc@lelnsépoef ItL!e ?n%nggleggztlt c:’Lrnformation area
that manages the node at a level higher or lower than the
specified node to acquire managing information, allowing
high-speed processing including displaying a tree structure
and deleting a specified node.

For example, the predetermined management information*
areas are for managing predetermined folders or files; and the
index information registered to the predetermined management
information areas is index information identifying the
management information areas for managing folders or files
related to the predetermined folders or files. In this case,
the index information registered in the predetermined
management information area indicates the location of the
management information area that manages the folder or file

related to the specified folder or file. This allows
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file to acquire managenent information, thus allow ng

hi gh- speed processing includi ng acquisition of
managenent information on the related file or fol der
and deletion of the related file or folder. For
exanpl e, the predeterm ned nmanagenent i nformation

areas are for managi ng folders including a
predeterm ned file; and the index infornmation

regi stered to the predeterm ned managenent
h%ékﬂ%ﬁﬂﬁdoﬁeéx@héﬁqs@ffbheimﬂﬂﬂQGMyhhginfmrmﬂmi@gea3€m that.
informati on areas for managi ng the predetermned file.
henaqes shededdeheri fidex rehfbedetd bhe ra sitfdreddfdhdether
Eredeternined_nanagenent information area indicates

Hee [FScabfdnits i@ agemegtmeiniquadrioa i obhas eaflowing
managi ng the specified file. This allows high-speed
G OReRg PSPCEREingaARGERSRY | AeOHTHIon afeandmmyement

aging the specified file to acquire nmanaging

ﬁ"&?‘ﬁ_ﬁgf’arﬁn thasT et ot dg Lhi @h-@égéa anst sledssiipg of the
G Shet T o (A9BiSind the del ot on of the Speciiied
file._ Advantages of the_ lnvention According to the
TnvenF?Brﬁxﬂq? n&g§ PF Pt HIHaEEs MR BAE R AR Ui formation
Ll Dol Ry LG LE LS Lot &8, cine
0, IR g e o el o e
T R ST A A A
iin'%ggﬁlg@{é)rpnal?eraesasfoarr alinda%qtnigf Itﬁg BXeéQtGezi:rrrﬂidneexd fite. Im
this case, the index information registered in the
predetermined management information area indicates the
location of the management information area for managing the
specified file. This allows high-speed searching for the
management information area for managing the specified file
to acquire managing information, thus allowing high-speed
processing including the acquisition of managing information
on the specified file and the deletion of the specified file.
Advantages of the Invention

According to the invention, the index file includes

continuous fixed-length slots; the fixed-length slots are

managed by index information indicative of the order of the

arrangement of the fixed-length slots; the index file has a

predetermined number of management information areas having
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information of the first fixed-length slot. This
elimnates the need for creating a table indicative
of the correspondence between the managenent
informati on areas and the | ocations at power-on or at
the | oading of a recording nmedium thus reducing the
time necessary for start-up. According to the
invention, there is no need to create a table of the

correspondence bet ween entry nunbers and their
PBRaPFofAs Plugasisayphig crerbhryoeapitied: ldhgthherlmise, the
accordlnq:to the i nvention, the |ocation can be
HRRRITIRET i IRsUe tiRE PABRE gfret Helepgifespohtieribe index
bet ween entr¥ nunbers and their |ocations. This

POV Hiogh o8 pidid Tagghi S aebr o thi ek nalhén shicH nates

deS|re content file wthout taking a |[|ot of
%P@ﬁfin%’rt FRBtHY Bft PScindi Fol6F Of HdeDPanF SRR egce

betIock g agram showi ng the structure of a recording
hd T8pr6a “ﬁ&eﬁ‘ﬁﬁ‘ér’d‘c mar‘-filﬁn azrfrass énﬂital’ﬁr hATaRbEN Gt
ﬁi% structure of . an e is a_ diagram
0

ile
W ng thé s%l}'euc?%cfhen%f’éa? ﬁ?ﬁ%’é‘?ﬂﬂ mfe‘ij’r‘em' Epys rAFdiU§1§9

, a exanpl of a property file
1?%%%£3E%§e§es?ur%.‘¥ys grBBerty files, thumbnai
r am

o BEepHALEE 52 LAl abfeLLfb ook Rt
fEEBie of the correspondence between entry numbers and their
locations, thus saving memory capacity. Furthermore,
eccording to the invention, the location can be detected
without the table of the correspondence between entry numbers
and their locations. This allows high-speed acquisition of
information such as a desired content file without taking a
lot of searching time.
Brief Description of the Drawings

Fig. 1 block diagram showing the structure of a recording
and reproducing apparatus.

Fig. 2 is a diagram showing the structure of an index
file,

Fig. 3 is a diagram showing the structure of a property
‘file.

Fig. 4 is a diagram showing an example of a property file
including a plurality of property files, thumbnail picture

files, and text files.
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Fig. 6 is a diagramshowi ng the structure of the data
section of each slot of the property file. Fig. 7 is a
di agram showi ng the rel ati onship between slots and
entries. Fig. 8 is a diagramshowi ng the details of

the header of the property file. Fig. 9 is a diagram
of the entry data of each entry. Fig. 10 is a diagram
showi ng the two-way link (the link of the original

f ol delr_F)_ set in the entries according to the order of
sear cH19i §. 19 P ddagranagharhnshdhiengt tuintunsoofiayhe isilots
the link of the file entries) set in the entries
EciBTePestYhéibe der of search. Fig. 12 is a

di agram showi ng the order_ of the arrangenent of the
ori gi idl-f 81 Here SHR9RE shreinatthestimicgure3of sthen data

expl.anatqry diagramof the index information

SI'Qrfg"‘ilé’é’t iogeeaf:ht ChifhéteopdepesryrfEeaccording to

t he dgf.i nition of the tree structure defined by the

property: éntPy® Erygram shevwing iheaneipbienifithdetween

[ ndex [ gfoggati on indicative of |ower-order entries.
ig.° £5% §™a"tagr am showi ng the rel ationship anmong

entri in,a tree.structure., 17 Fig.,L 16.is a_ di agram
showi %ggéns e&sar?p;%éaﬁﬁa%? R fEF§ihfef the header

JLREMBLLRL- O FmnAgenent. -

Fig. 9 is a diagram of the entry data of each entry.

Fig. 10 is a diagram showing the two-way link (the link
of the original folder) set in the entries according to the
~order of search.

Fig. 11 is a diagram showing the two-way link (the link
of the file entries) set in the entries according to the order
of search.

Fig. 12 is a diagram showing the order of the arrangement
of the original folder and the file entries;

Fig. 13 1is an explanatory diagram of the index
information indicative of fhe higher-order entries according
.to the definition of the tree structure defined by the property
entry.

Fig. 14 is a diagram showing the index information
indicative of lower-order entries.

Fig. 15 is a diagram showing the relationship among

‘entries in a tree structure.
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Fig. 17 is a diagram show ng reference information set

for the entries of a referring file of the index

information indicative of reference rel ationship.

Fig. 18 is a diagram show ng information to be

referred set for the entries of a file to be referred

of the index information indicative of reference

relationship. Fig. 19 is a flowhart of an

initializing process. Fig. 20 is a process of

updat ifig -t Hg Lpdexdigdrem shpyin@lan sxampdeplianaborly each

di agram of the text file, thunbnail picture file, and

propertap fiPEeTRARL O’ s than@gemens. | ndex file. Fig. 22

is a dlagran1of an exanpl e of the correspondence

armng tlﬁe pf opert Jipgran shewisgnrefrrdndednigngathen set
i rt folders. Fig. 23 is a flowhart of a known

t“1 | FREF1% OfpﬁoE%H%ﬁlélnqaéééﬁu pf i e dmdref ErEguaration

eral,s an% %% recordi ng and reproduci ng
MG TeFteensBipsyst em contro

nlcro% qL Vi deo encoder; 5: audi o encoder;
graphi‘¢9co {15 ¢ sHiaorah, o irdezpakion te b?m‘”rﬁf{’%FEd
St 14, HSHRGRE 2 nl o) QIR i le, e
eamipeaeLia el 0o devouel. Lo audo decoder 18
Of th?lbpvfgnféné\¥lowcgargesfréé“?%ltiaQ1zing process.

Fig. 20 is a process of updating the index file.

Fig. 21 is an explanatory diagram of the text file,
thumbnail picture file, and property file that constitute the
index file.

Fig. 22 is a diagram of an example of the correspondence
among the property file, the content files, and the virtual
folders.

Fig. 23 is a flowchart of a known initialization
procedure.

Description of Reference Numerals and Signs

l: recording and reproducing apparatus; 2: imaging
device; 3: system control microcomputer; 4: video encoder; 5:
audio encoder; 6: graphic controller: 7: meta-data deéoder;
8: monitor; 9: meta-data encoder; 10: file generator; 12:

memory controller; 13: memory; 14: recording medium unit; 15:

file decoder; 17: video decoder; 18: audio decoder
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1 shows the structure of a recording and reproducing

apparatus | as an enbodi nent. The recordi ng and

reproduci ng apparatus 1 includes an inmaging device 2,

a systemcontrol mcroconmputer (hereinafter, referred

to as a systemcontrol mcroconputer) 3, a video

encoder 4, an audio encoder 5, a graphic controller 6,

a neta-data decoder 7, a nonitor 8, a neta-data

encoder 9, a file generator 10, a nmenory controller

Post Meraolsr farrying| eut ddrodevensioa vi deo decoder

17, and an_audi o decoder 18. The imagi ng device 2

i ncl ud8s cBROARBEThPinbhnsnaygatanan wildi deadepdusibeidon Fig.

gﬁgps. The imagi ng device 2 outputs video data DVl
OXFdTRe FAEHACEALe (f & agBreERg fanshT eRECIvRigichapPazaig!s

?nd theigﬁfiq a%guisition nmeans, respectively under

he® BhtFB°d1e 2 he system control m croconputer 3.

The VHﬁFO encoaer 4 encodes the video data DV1 out put

fromthe FREGFAYHeTEPrREUEH Y MPRY- S NodpRgudes an

f%gtﬂ{ede§¥€erts (}oqg %NPEG format to output the

el ETrert AFVLET Fedht YoF ot T B BRPSOmTRES Y i(hepeinatter,

r ener_at es .t hunbnai | icture data for use in
generat] ﬁlté’gaans i$h e ¥ 5%%58} dF‘ﬁﬁr?‘éomﬁ"h‘éeJVi deo datigeo

D M B LR o - RS o0
Ve The Treaia” GRUPREST BechRafRguest cheoRpEG:  file
LR e gy A% R BRy ERFR I 1 LR dr it
JBIRGOTBUL BT 5 deo decoder 17, and an audio decoder 18.

The imaging device 2 includes an imaging means and an
audio acquisition means. The imaging device 2 outputs video
data DV1 and audio data DAl of a subject from the imaging means
and the audio acquisitionmeans, respectively under the control
of the system control microcomputer 3.

The video encoder 4 encodes the video data DV1 output
from the imaging device 2 according to the Moving Picture
Experts Group (MPEG) format to output the elementary stream
of the video data. The video encoder 4 generates thumbnail
picture data for use in éenerating an index file according to
the video data DV1 output from the imaging device 2, and outputs
the picture data to the system control microcomputer 3. The

audio encoder 5 encodes the audio data output from the imaging

device 2 according to the MPEG format to output the elementary
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3, the graphic controller 6 generates video data
indicative of neta-data information output fromthe
net a- data decoder 7, and outputs the video data to

the monitor 8. The graphic controller 6 also

generates video data on the thunbnail picture data

and nenu data output fromthe systemcontro

m croconputer 3, and outputs the video data to the
nmonitor 8. The graphic controller 6 receives input,
stchamsofa thid laedibr aata. t ouch panel on the screen of
the nonitor 8, displays it on the nonitor 8, and

out puttdelre thet aediat@l uchhassasten |@ritaolhai oedbeemiattaer
encoder 9. The neta-data encoder 9 encodes the
fretthadatrapbdtpabnfrohen ife ggnaphies contacobker fndirvative
sgecified format, and outputs it. The file generator

2D meetdpk e xigsf arra tébenmrtiparty fsomddm mefatdrtasiddeoder 7,
data output fromthe video encoder 4, the elenentary
ARG ALY Hdcautdideoddiegaoticptihef momithe BudiThe graphic
encoder 5, and the data output fromthe neta-data
ol ey, € 2ARE dsmepatss thdegaiatonn AheorHtumpnafil|pl dtmre
a specified file format under the control of the

i BRY EERE Bt P eIt AR Ehe 3 YSHAR AEHDIGL BHRKoEInmter
2 switches its operation at recording and ]
e \gdaeii%’ﬁs Hyia Nédesrizled tof thremeyktdmbeontlrolgraphic
nicroi nguter 3, For recording, the nmenory controller

36

LRTIOGHEM FRFEYVELLDBPYE EHER R & tidheofidoed EeHERMANEL
fi&ﬁ outégg 'fronthe_fiIe generator 10 and the data
Fow 81 THeN RdekPt MR BurphiPlewsn t i §pstrepitor 8,
_ggptrgl gic£ocon€ut§r 3 on the menor y 13 and

FENPOrEH Py RE oPRS T4RIA KT Gt fubthet St iedreddradata
encoder 9.

The meta-data encoder 9 encodes the meta~data output from
the graphic controller 6 in a specified format, and outputs
it. The file generator 10 multiplexes the elementary stream
of the video data output from the video encoder 4, the
elementary stream of the audio data output from the audio
encoder 5, and the data output from the meta-data encoder 9,
andoutputsthedatacn1adontentfilejjlaspecifiedfileformat-
under the control of the system control microcomputer 3.

The memory controller 12 switches its operation at
recording and reproduction by the control of the system control
microcomputer 3. For recording, the memory controller 12

sequentially records the data row of the content file output

from the file generator 10 and the data row of the index file
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according to the process of a recording nedi umunit

14. For reproduction, the nenory controller 12
tenporarily stores the data output fromthe recording
mediumunit 14, and outputs it to the file decoder 15
and the systemcontrol mcroconputer 3. - The
recording nediumunit 14 switches i-ts operation at
recordi ng and reproduction under the control of the

system_control mcroconputer 3. For recording, the
?lé‘&@%tdlfﬁﬁmn%tb? (YIS TR Fonmrqle@t}rcwcméu@%ﬁ @ ount pe mMamewy
ige nenory controller on a recording nedium for

ﬁ‘k&’d&@fﬂ%ﬁarmé Srté%r@rsdtﬁ@mrre%ﬂ’l%rﬁu’c@ﬁtﬁ the r s Rl dasa
the data recorded on the recordlng medium and
U PILY Fot‘bh% REOFERSr §f D HECOrEaRY Mpedipy) gnit 14, For
nbog%¢% es_an ggtlcal disc as the recording
:?reepdio Tﬁ% f*i T HERDY SRS O ApTitle E P U TEL 1ot SFﬂ’éeS the
nten %gg og%gut fromthe Tenor controller 12
P‘él toﬁ‘e O Y R B RBAF ar Yy SPPeAREP S it
at a ud| dat.a_and ta-data,. and outputs
dndﬁ%% Tt PR RN oA hotTr Bt fut Siemanipbuter
tream of the V|deo data, and outputs it to the
moni tor 8. The audi o decoder 18 extends the el ementary

strea e A d €2 d#g ggiqlq_t t fro the file decoder
eco
ﬂé out ut§ g ? e rl%fonlgtsor t§ Ph ™ Roth Yot q:lé’n at
fe% Hdg AN | BOSAARLRY 1880 A0d Al AYd 4 %;ét RS tem
neans. nonit or I Splays t ata 0 at’
c%%tﬁ:[)@rﬂ d}%c‘é}nBSEeg%COd%ﬁ%c%@@ Ege eh@gg I:d:t_xggemedaum
i deo data output fromthe grap contro
u‘?xliﬁ:pi\:'«i $eR0¥85 Cen Ol ACAHNO £rom the memory controller 12
on a recording medium; for reproduction, the recording medium
unit 14 reproduces the data recorded on the recording medium,
and outputs it to the memory controller 12. This embodiment
-uses an optical disc as the recording medium.

The file decoder 15 inputs the data of the content file
output from the memory controller 12, and divides the data into
the elementary streams of video data and audio data and
meta-data, and outputs them. The video decoder 17 extends the
elementary stream of the video data, and outputs it to the
monitor 8. The audio decoder 18 extends the elementary stream
of the audio data output from the file decoder 15, and outputs
it to the monitor 8.

The monitor 8 includes an image display means and an audio

output means. The monitor 8 displays the video data output
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data out put fromthe audi o decoder 18. The system
control mcroconputer 3 is for controlling the entire
operation of the recording and reproduci ng appar at us
1. The system control mcroconmputer 3 controls the
entire operation by executing a predeterm ned
processing program recorded in a nenory (not shown)
in response to user operation sensed by the graphic
ontroller 6 or the like. In this enbodinment, the

TR E88 TG eBrangiosnT bf anHehey smegn eritheorideo data output

$1crog g?uter 3is installed in the recording and
£t 688 rﬁ@’hlap-"p%ﬂtd%q}éef Pnapdvarieatsm verfrate ey avudio

Iace g £re installation, this processing
% BPH Hete pdifoieredaedi®i a a network such

as thgglnternet or recorded in a recording nedium

such a8°aP Hpth SARtFCd MG ASMRGSE di 48, TOBrCP R APY
R
execu?l oﬁ e %Odﬁtsrgorlgg 2 rc’%é?"%ﬁ%@’?a ‘?‘IEJ#iir’ge £ Efgte entire
AT by, B IR a8 o RO i e e R Ry proGram
B L BED TR Slamts ?Qﬁépﬁsélﬁ%?"rc‘g%"géﬁﬁd ¢ B 898 Phergrign

S S e g i

m cr ocohput er e a dFESSES

RbobeHenn) the OpLdLals s G I $8, SRR s%tse&%'oﬂg ol
t he managenent 1 nfornatio t he "bui Nenor y hie
m3¥-8b8Bhputer 3 is installed in the recording and reproducing
apparatus 1 in advance. Alternatively, in place of the
pre-installation, this processing program may either be .
downloaded via a network such as the Internet or recorded in
a recording medium such as an optical disc, a magnetic disc,
or a memory card.

The system control microcomputer 3 controls the
recording medium unit 14 at power-on or at the loading of an
optical disc or a recording medium by the execution of the
processing program to reproduce management information for the
file management file from the optical disc. The systemcontrol
microcomputer 3 obtains the reproduced management information
from the memory controller 12, and stores it in its built-in
memory.

The system control microcomputer 3 finds the addresses
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control mcroconputer 3 controls the recordi ng nmedi um
unit 14 according to the managi ng i nformation search
result to reproduce the index file stored on the
optical disc, and presents the various content files
stored on the optical disc to receive user's

operation. The index file reproduced fromthe optica
disc is stored in the.built-in nmenory of the system
control mcroconputer 3 or in the nenory 13. In this

Bht8ai T e, StHed PrISRefntd cpd discamstE Fee sRechiv 1Edming
gen?%é. Wien the user gives an instruction to record

e PAEPFRE Y dBEPrmatien 4 dthenbebHiTidl maTe¥ve o FPaLBIS tam

detects free space according to the managenent )
TR STl SROSTERIERT A THE1USI Ehe FecrepbRy, megharseakis 14
the optical pickup of the recording nedium wunit 14
A O§1nﬁga"i% Fﬁs JEEGn 1REUMAHON: hEPRERP r E8BRYEE tO
he content file of the picked up image in the free
Ese|z})arcoe.uc\ff"\V‘léJF?e tﬁ?geﬁ{sef:lq& VESTEA CRstSCtIRTH %8 fEiS6v e 2nd
e tent fil.e stored .on.the gptical disc, the .
RSl O rarihed SUl 6% FBrerore i ephist bitige
j Lypi 4, 1o del et.te the content file to be
1g§ﬁ§#ggygr%%1 rée?ﬁé%%iﬁ%ndisc. The system contro

m cr ogRIMULEL %&%"?%ﬁéd&&% fggﬁ%ﬁggofp%éciaﬁgg{%%aé%g:ﬁégd

stored I n the nenory accor

i %ﬁ@ftsﬂﬂ%-%] H\g&@ib%‘ﬁ tﬁlfe EQI%&Q%%”EO&;R??E%?&”dc%‘%': 3

on the optica Isc or the e on Of 't

o GUCERE Endiod 8 3 ndex fid .. %gl}ﬁBQ tesd NG gex £ile is
managenment I nf or mat 1 on recor“%e on ?he optl caﬁ (fl SC
26804 A% ¥ t-in memory.

When the user gives an instruction to record an imaging
result, the system control microcomputer 3 detects free space
according to the management information stored in the built-in
memory, and éeeks the optical pickup of the recording medium
unit 14 according to the detection result to thereby record
the content file of the picked up image in the free space. Whén
the user gives an instruction to delete the content file stored
on the optical disc, the system control microcomputer 3
controls the recording medium unit 14 to delete the content
file to be deleted from the optical disc.

The system control microcomputer 3 wupdates the
management information stored in the built-in memory according

to the change (recording or deletion) of the content file

recorded on the optical disc or the edition of the tree
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updat ed managenent information at the unl oadi ng of the
optical disc. The system control m croconputer 3
executes the update of the managenent information by
out putting the updated managenent information stored
in the built-in nenory to the recording nmedi um unit
14 via the nmenory controller 18. Wen recording the
content file on the optical disc, the systemcontro
n%croconputer 3 oyt puts various |nfornat|on necessary

FUgetér atf nghe he ekt ditler i 198 gRdREopi | gehrtagasent

10. Th stem caontrol mcroconputer, 3 acquires
ST %hreﬁgEgggaP9 £BF gRRETat i AbST METHIERY itoe the

qgépe vi deo enc og 4, the audi o encoder 5, the

S e £ 8 S ety P D b ey hEesee)
qgoceﬂgute%_S u dat s the data of the index

(qu ofed I'n s(-“ﬁq' eﬁ‘u?%‘t‘? Wéﬁﬁ??om%%tceo‘? ‘?f@e‘f“d:@cshEhe update

h t_fil th tical  di
SECORE g SORLFAG il P s e

ddifdaRdey Lhie rgae{fgnde o, 1P 3 - ThofaReeond M.

to t'he up e I naex

1Sk ERLE A0 Fals Tl %gnwgeﬂ;eéorg{j a groﬁhe | gdex

file stored t I t-1n nmenor the entry

CorreﬁHQHQ%%%rﬁgn%h§u§885€3%t%'hg e%ﬂ@QﬁQﬂ%ﬂlﬁ? G, the

opti cal disc he 1 ndex em con

JPsELRACOBRELET @i &Nk tr%cgrghggutgegéfqgég"tgf%#g&tlon

constitute a content- e changing section th

rlé'&@@gg)%ytf%@: &é}{gﬁa%tmfgl J:r‘?e E8nPen{ €G9LYed: 00 f@l%;{e%re@aggr
nmedi um a content-file reproduci ng section
1M0ePr P GES +8mCOM €M1 microcomputer 3 acquires information
necessary for generating the index file from the video encoder
4, the audio encoder 5, the meta-data encoder 9, or the like.
The system control microcomputer 3 updates the data of the index
file stored in the built-in memory, according to the recording
of the content file in the optical disc on the basis of the
acquired information, and updates the index file recorded on
the optical disc according to the updated data of the index
file.

| In this case, the system control microcomputer 3 updates
the index file stored in the built-in memory by adding the entry
corresponding to the content file recorded on the optical disc
to the index file.

The system control microcomputer 3 and the recording

medium unit 14 constitute a content-file changing section that
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file fromthe recording nedium and an index-file
reproduci ng section that reproduces an index file
fromthe recording nedium The systemcontro

m croconputer 3 and the recording nmedium unit 14 al so
constitute an index-file updating section that

updates the index file recorded on the recording

medi um The operation (recording, reproduction, and

del etion) of the recording and reproduci ng apparat us
ghangem tha ®ingent fidé [todlee eicofriyd dese ridved divgenedivm,
user turns on power, the systemcontrol m croconputer
3 Gotenfcitd l e heermedioicdinggs el emmthat t rer ady cegequiqntent
data of the file managenent system Then, the
FetyfdoRgtifedraarding medizeguinrdendidexoffidker¢pyeducing
managenent systemfromthe optical disc (recording
PRt iRy taRtSPRFAGUERS 2Rt darst iR £ron theHe qpadd ngfmadiaum.

file managenent systemis supplied to the system )
TENPO S EPBERN IHEGE CF WAt ERe3 ntiifbrte EBAPFSI P ertium
anq}§gpr dinthe built-in nenory. The system contr ol
iR oﬁSﬁPe?o%F§ﬁ£H¥§t§nfF@%e§b§&%fiquPﬁénapf?%%ﬂOQﬁFQ?t
and information on the recarding |ocation of the
e W ohn iR Seceaner PR FIF s capireatont -
on the basis_of. the data .of the fi]e nanagenen ,
systeﬁpeTﬂ%?E§kﬁ° ?ESﬁPngnﬂ1c¥ &Pm3 ?ﬂ%ﬂ%ﬁﬁﬁ%&on)
t recording nmediumunit 14 to acquire the index..
41 o' SREOA It PR AR s i e RS R BEvBat The- 1
; hndex.frle from.. 25 the optical disc (recording
ﬁ%¥} E sgéégi%i%ﬁf%ﬁ%qs € instruction. The data of the
' ndexWEEhetlh% Slyspeqj ! Egrrtlg tOrI]le power, the system 'control

microcomputer 3 instructs the recording medium unit 14 to
acquire data of the file management system. Then, the
recording medium unit 14 acquires data of the file management
system from the optical disc (recording medium) according to
- the instruction. The data of the file management system is
supplied to the system control microcomputer 3 via the memory
controller 12, and stored in the built-in memory. The system
control microcomputer 3 detects free space in the optical disc
and information on the recording location of the content file
and the index file in the optical disc on the basis of the data
of the file management system.

The system contrel .microcomputer 3 instructs the
recording medium unit 14 to acquire the index file. The

recording medium unit 14 acquires data of the index file from
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system control mcroconputer 3 via the nenory
controller 12, and stored in the built-in nenory. The
operation of recording the content file of the
i maging result on a recording nedium2 will be
descri bed. The video data DV1 and the audi o data DAl
acquired by the imging device 2 are encoded by the
vi deo encoder 4 and the audi o encoder 5,
respectively, and then supplied to the file generator
the Trtiveta-dbt@ ilrelceddnggt | hédbugenecabedingy tide the
graphic controller 6 is encoded by the neta-data
epthdertion. Mk tdedn ofippheetindex thdef ibesgepieraat gro the
10. The file generator 10 nultipl exes the elenentary
8Y T efincost-re hanirrgeomgutar odityiat the gmmncyy 9paepoller 12,
encoder 4, the elenmentary streamof the audio data

A pilioredofift ee Aild-iendemerys, and the data out put
fromthe neta-data encoder 9 to generate a content
file TPRecB&Fat+ow 8f TRecEdhrenthei Fenberputiie onft hbe
file generator 10 is sequentially stored in the
JrFEﬁW! F§5ubhPh e r%P&ﬁé&Gd@?ﬁl% outigdt bacdesereed o
t he p&gcess of the recordlqgg?nedlun1un|t 14. The data

t

out put "Fromithéaréndly eBh qydiordata %%ﬂpmq%r@s by

he .recordi medi un1un|t 14, and is recorded in
FiedTEIALE TV e 20BEF CBROUEE DY f7Eal ATl enGade T eand
SRS e 8 PR e
A48, BIBSEES 32U B L ATATE {8 Pl o
b%ruﬁbe %%ablffl cgnlcroller 6 is encoded by the meta-data encoder
9, and then supplied to the file generator 10.

The file generator 10 multiplexes the elementary stream
of the video data output from the wvideo encoder .4, the
elementary stream of the audio data output from the audio
encoder 5, and the data output from the meta-data encoder 9
to generate a content file.

The data row of the content file output from the file
generator 10 is sequentially stored in the memory 13, and the
stored data is output according to the process of the recording
medium unit 14. The data output from the memory controller
12 is supplied to the recording medium unit 14, and is recorded
in a free space of the optical disc.

Inparallel with the content-file recording process, the

video encoder 4 generates thumbnail picture data on the basis
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on titles necessary for generating an index file or
thunbnail picture data fromthe video encoder 4, the
audi o encoder 5, or the neta-data encoder 9. The
system control mcroconputer 3 updates the index file
stored in the built-in menory on the basis of the
acquired information and in correspondence with the
recording of the content file into the optical disc.
After the content file has been recorded on the
eopttheainagdi deta gutdes driohethabouging kevieedr.di fige system
medi um unit 14 updates the index file recorded on the
et mgsecamiutgrthecdut veofinfohwat holeguthleas text data
recorded in the built-in nenory of the system contro
PR CAEEBAPIRGSS SryThHeh gepheat begradi hgderdiide onithunpnail
updates the data of the file managenent system
RiddrGedabn RN WOyt védpodereodar dor thspandibn cnagidelr 5.
the update of the index file. An operation of
e pPEdIRGMNG 24 2spreIdated - c FiteAYS ¢ SORERL MigHOCORPEL e
to the list of the content files recorded in the
T EeorarRdNfedrask Xidie Fteeedddt thpdrii Mndm RAROEE & the
n.instruction to display the list of content

I ves :
h%%lés?gt%e §‘§§Péﬁ?‘gdrﬂfr°6lmaﬁil8flo%r6?rﬂ@t gpryespondence with
equenti gl | ires thunbpaj|l picture data )
&b F&gasﬁh?%goafgt%et REPEBE cht 15 (176 EPEnPPRLCHhL
the i gex file recorded.i tSF built-in penory, and
out pUbECThIREHGT T Bl 'cEAE RAf RoFR 1547l P Chgptoal
d%r%pQLgdchE{oléeg 6 ¢ @Frates i deo data on tﬂg 57
Rufbnai > pi clf%_rg §3ta," gnt" LR PRS™FE 10 PHE AP gFes
tﬁﬁ JT{D ex 'frﬁgergclzglpclea oAl o%ftitcgf gal.)snc;l' tuosring tgljng’%a%%sof
the unbnail
the index file recorded in the built-in memory of the system
control microcomputer 3. Then, the recording medium unit 14
updates the data of the file management system recorded on the
optical disc in correspondence with the update of the index
file.

An operation of reproducing a specified content file with
reference to the list of the content files recorded in the
recording medium 2 will be described.

When the user gives an instruction to display the list
-0f content files, the system control microcomputer 3
sequentially acquires thumbnail picture data corresponding to
the content files from the data of the index file recorded in

the built-in memory, and outputs thumbnail picture data in list

form. The graphic controller 6 generates video data on the

27




i mages of the content files in list form Wen the
user selects a specified thunbnail picture and gives
an instruction to reproduce it, wth thunbnai
pictures are displayed in list formon the nonitor 8,
the systemcontrol mcroconputer 3 instructs the
recording nediumunit 14 to reproduce a content file
corresponding to the specified thunbnail picture
according to the index file stored in the built-in
Heginal lTRéckeredditag aediowkpukst it 4 or bhe odudssrad. The
content file corresponding to the thumbnail picture
¥R HePlapt mears difsdheThendaen Hidispd avepilerl ideebnail
content file is.supplied to the file decoder 15 via
ST fdr FheoRPrBRMerfiles theliptefofcoder 15 divi des
the data of the content file into elementary streans
of vi #E6dH% UERE SRIGIST SdatsPgid 1set Bhumhng L lapicture and
out puts . them The video and audio el enentary streans
HrE AR oIt Byt LCRE R FaREOdRe v ddr Uty fdupmkea L digtures
decqder. 18, respectively. Video ,data DV2 and audi o
Wt %lfﬁéalé%%&i“r G heough tferaBEbakPs they syghgm ggntrol
r.espectively, _are supplied to the nitor 8. The
HSRCCSIPHERT o B1 APSCER T Imgl COTTRTORMRG L PRt 14 to
r ed content fi]le. The neta:-data, output from,.,
SRR PR o SR Tl G eoREe P By ot EPfacg e Eied
. 7..and is then.supplied t.o the aphi c .
ERPASIL (o1 B0 S eehE AR P i P e F LB T e e 5P
ta_.28 jndjcati net.a-data.infornmptjpn to the
b -
PR AR Rt ARG IS, RO RBEN R EF ks okliERe -
c%%t@ntlfif% éMyr%gpbﬁding to the thumbnail picture from the

optical disc.

The data of the reproduced content file is supplied to
the file decoder 15 via the memory controller 12. The file
decoder 15 divides the data of the content file into elementary
streams of video data and audio data and meta-data, and outputs
them. The video and audio elementary streams are decoded by
the video decoder 17 and the audio decoder 18, respectively.
Video data DV2 and audio data DA2 acquired through the decoders
17, and 18, respectively, are supplied to the monitor 8. The
monitor 8 displays an image corresponding to the reproduced
content file,

The meta-data output from the file decoder 15 is decoded
by the meta-data decoder 7, and is then supplied to the graphic

controller 6. The graphic controller 6 supplies video data
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superinposed on, for exanple, an inmage correspondi ng
to the content file. An operation of deleting a
specified content file with reference to the list of
the content files recorded on the recording nedium?2
will be described. Wien the user selects a specified
t hunbnail picture and - gives an instruction to delete
it, wwth thunbnail pictures are displayed in list form
on the nonitor 8, as described above, the system
LGN Ve OfoRERPUEREE FLHERIMATAPE tRetheckPRftiRy 8- The
mediumunit, 14 to delete a content file correspond
TRt Spcrliped ERhfBRTIODI ctifte aa%@or%ﬁ%@rtahﬂﬁe is
i ndex file stored in the built-in nenory
TESH ARG Sedf unt Unicc TR Gel %‘Eéé“agl%EOESﬁF%?]’?d¥l}q &o the
corre p%nglng to the thunmbnail picture from the

ﬁ In parallel with the content-file

delet L,n r oce h tem contr co 3
updat SO PRERC BF SHETIOR SHPTE AT PaCrRE (e vith

Af h d
| %%ereflﬁs gﬁ??fé%‘ulhﬁéﬁorf 1880 ke by et igec on the
Je%%qghggmggg ltl %%1 4 pdatgs the index file
|

recor Stica sc-using the |ndex file

dat a ﬁﬁgm&%duggr s%secgglgrtsge&ﬁgg%u% gglvsédﬁ@ and

control m croconputer recor

gli[%‘eg Jﬁlﬂeggggéléy%od@élaet@t Eh"?\r f' l : nr%%gqeﬂfé%ures are

system recorded on ti cal

851 250ANAPNGR WD By [0 tﬂedxgé';&?ér[ tsh,e 2SNGEX fie® afBve,
operati on of e Iting t In Ile recorded on the
the system control microcomputer 3 instructs the recording
medium unit 14 to delete a sontent file corresponding to the
specified thumbnail picture according to the index file stored
in the built-in memory. The recording medium unit 14 deletes
.the content file corresponding to the thumbnail picture from
the optical disc.

In parallel with the content-file deleting process, the
system control microcomputer 3 updates the data of the index
file stored in the built-in memory. After the content file
is deleted from the optical disc, as described above, the
recording medium unit 14 updates the index file recorded on
the optical disc using the index file data recorded on the
built-in memory of the system control microcomputer 3. Then,

. the recording medium unit 14 updates the data of the file

management system recorded on the optical disc in
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recording medium2 will be described. In this case,
the systemcontrol mcroconputer 3 generates inage
data for displaying the list of the entries of the
property file on the basis of the index file stored in
the built-in nmenory. The listed image data is supplied
to the nonitor -8 via the graphic controller 6. The
nmonitor S thus displays the list of the entries of
the property file, for exanple, in tree structure.
Syrrtespenslestat eith hdssypdetrecoft tind imdexodddput er 3
updates the index file stored in the built-in nenory
accor énngrexatidre ofngekt ¥nd ¢hedindery foder aerondey arhghe
- user. Exanples of the index-file editing operation
Fengd@Icredi Wa P ainldwbeordgeerikedyy corresponding to
a virtual folder, locating a file entr correspondi ng
to a &BnteHES fFRECadded tystamowneent | mgFrgcomputer 3
specified virtual folder, setting the order of _
s herehrAginede dftolf@er dbePiayidyhepddrti of tiffe entries
setting the relation anong folders or files, adding a
- W EPPIRRPFI e L b T jBEI Patis Gifgbhe ingdex déleriirye] in
peci fjed folder entry or file entry. Upon conpl etion
3 Bl S HRRSFPFE: odhe %Jgs%ﬁaﬁ%ﬁ%yat@hés SUPRGEf Y the

medi um yni t updates the index file recorded on_ the
e drke the R opRecLRat o Tardk 1 P RefaEamn & hts
uiLlt-in_menpry of  the system coptrol m croconputer
BEPLPTE AT Tidle FoocORaehy o0 G HiF B0 hidatad o nEos
data,of the file 30 _managenent system recorded on the

I
egBFP%g; %ﬁsﬁfﬁﬁwsgfngggﬁondence with the update of the

‘ IndeXWthl_lrll Cthis state, the system control microcomputer 3

updates the index file stored in the built-in memory according
to the index~file editing operation by the user. Examples of
the index-file editing operation include creating a new folder
entry corresponding to a virtual folder, locating a file entry
- corresponding to a content file added to a lower level of a
specified virtual folder, setting the order of searching for
a folder or file by specific type, setting the relation among
| folders or files, adding a specified file to a specific folder,
and deleting a specified folder entry or file entry.

Upon completion of the index-file editing operation, the
recording medium unit 14 updates the index file recorded on
‘the optical disc using the updated index file data in the
built-in memory of the system control microcomputer 3. After

that, the recording medium unit 14 updates the data of the file
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The details of the index file will next be descri bed.
The index file includes the text file FTX, the
thunmbnail picture file FTH, and the property file FP,
as described above wth reference to Fig. 21. In this
enbodi nent, particularly, an index file made up of

the property file FP, the thunbnail picture file FTH,
and the text file (or a neta-data file) FTX is
referred to as an AV-Index file. The attribute
neniagergniton sofstehe aentededfi bes itbedi wpdédali ntldsa in
text file, a thunbnail picture file, and a property
¢ofrespoBdehcti vetthashec owrdahaowt @t rirskexaddderdi ng to
the attribute information of the content files. The
entri 85eederrixlafdéheohrder fils widli ngxbfbe described.
fixed-length slots. The entries each configure a ]
managéheritndey 6t hatinchudeedheTirx e ALl peBI Y pahe thjrunbnail
entries) of the property file FP are assigned data
RIfdUCst Fidee STHy mndatbe ilippersy fHe EBntanfepridked above
respectively. To the entries of the property file FP
HehageherRn G 6r P 8- t Hat thhe@mbiogdmeRs, particularly,
cor.respondi n entries of the text file FTX and_ the

ThaRBRai 1115 SPGeUP| the theTRFPREKEE £i6 FRe ¥t rineglppil
R Ee Rl S Hentos 6, RAET G IEAPF & BBCPT Fate o ey FI
{oLkpuing, he previge alol Lo set To the entries o
- TR ST MR S
121')1(‘_?2’61%%?1': %g:lsé?af £§1:,1:]t un;aeivlioé i %glferecggigptantilal ;ea.‘coggrty file.
Each file has continuous entries according to the attribute
information of the content files. The entries each include
one or a plurality of fixed-length slots. The entries each
configure a management information area.

The entries (parity entries) of the property file FP are
assigned data indicative of the attribute of the content files,
respectively. To the entries of the property file FP,
management information that specifies thé corresponding
centries of the text file FTX and the thumbnail picture file
FTH is set. To the entries of the property file FP each
including a plurality of slots, management information that
specifies a slot following the previous slot is set. To the

entries of the property file FP, information that specifies

the corresponding content file is set. To the entries of the
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folders is set. Each file has continuous fixed-Iength
slots. The fixed-length slots are managed by sl ot
nunbers indicative of the order of arrangenent
t hereof. The sl ot numbers constitute index
informati on indicative of the order of the arrangenent
of the fixed-length slots of the file. The i ndex
information indicative of the order of the
arrangenment of the fixed-length slots is not limted
propdrE s ifot endbaem foroaided tivet detfinesdiltathdsdahrehical
order of the arrangenent of the fixed-length slots.
Sherdtvdeof the chatent Hiédeteer e imdeniufiieie rofarehe Miggual
%?anagenent i nformati on areas) each including one or a
hents iy 6ftslots. The entries are each identified by
the nunber of the first fixed-length slot of the one
or pl Bghi tii leofhasonpert hatsot Sixqhel eethi esl@fs + heThe
ﬁroperty file FP each have slots as many as at |east

e K1 thssiYiPedr e danrIshPreshn divAge st kndicatgve of

the other files. For exanple, when the thunbnai
thecPHier of 4t apTRrant threeréxt 119 BlETRUBRERS Fapatitute

ries _includin slots for one content file, the
@g’lef‘eéﬁ W%tgl°é’ngP‘§l%ﬁ‘rtﬂt‘f€e OprBﬁe%C&?rf Pf eHip rgangement

B R e AphREh ofl SEAa i £ i ewzl%ﬁﬁ?ea%ﬂé% PrRg€on
thu

SPREEETRe e ﬁtédfs'riaosfe% FRIPBRTRE Fhs Fifes preh
2 ghe thu%b a|I % f|| FTH, and the ro e£

k8RB OF Pherds BREPTEsPBRER TRVPREE it
ingfcagééeghéeggger of the arrangement of the fixed-length
slots. The index file has a predetermined number of entries
(management information areas) each including one or a
plurality of slots. The entries are each identified by the
number of the first fixed-length slot of the one or plurality
of connected slots.

The entries of the property file FP each have slots as
many as at least the slots assigned to the corresponding entries
of the other files. For example, when the thumbnail picture
file FTH and the text file FTX each have entries including two
slots for one content file, the corresponding entry of the
property file FP is assigned at least two slots.

Fig. 2 showsran example of the structure of the index
file. The index file includes the text file FTX, the thumbnail

picture file FTH, and the property file FP. The text file FTX,
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slots. The thunbnail picture file FTH has no header
and has continuous fixed-length slots #1, #2, #3 and
so on fromthe head. Likew se, the text file FTX has
no header and has continuous fixed-length slots #1,
#2, #3 and so on fromthe head. In contrast, the
property file FP has a header at the head thereof,
and follow ng the header, it has continuous
fixed-length slots #1, #2, #3 and so on. The header of

e thywbpeifypi¢tewrdEilec8THs and Wd proherpy opiele P of
file information but also thunbnail-picture-file
Fid orhetdi®n armdudexenticiies patbr havien. fate finadrgngth
picture file FTH and the text file FTX may each have
2 eader as with the property file FP. In that case
the thunbnail -picture-file information is |ocated at
the MAB&dEPuUBPRate RiTHWSRaELLEi ETHr B2t i 2@ FERqenminte has
the text file information is |ocated at the header of
FHE-eenst fLreEendfie stake ¥it et &3 BRE FRRFbiAOm the
QgéiL”e'file FTHt'and the‘gro%ert¥ file FP each have

i ed KRR CchtRPofexR1Eike FIA3haRgngohgRIAGF eand has
arranged fromthe head. The entrjes of the text file
ErhRus FiRttaan e PaPEST e 4P aABc e B dpert ghe
file FP are each identified by _the nunber of the fir
NAE B R | R BRCATRE OF Thdas BURIGFT e the
FP h slo nu rs,for identifyi the correspondin
Head EhetsPr, hé‘nggg°?%‘€; i 1fehepi RAHE of (e HEPH RRG PRE S
.ext. file FTX to sogl,at the entries_of .the
ft&?‘c‘?&efrlﬁ}g%s)e&?fﬁ Jile b ehef 3ntTe 20 G paie Bedder of the
property file FP records not only the property file information
but also thumbnail-picture-file information and text file

information.

The thumbnail picture file FTH and the text file FTX may
each have a header as with the property file FP. In that case,
the thumbnail-picture-file information is located at the
header of the thumbnail picture file FTH, while the text file
information is located at the header of the text file FTX.

The text file FTX, the thumbnailrpicture file FTH, and
the property file FP each have entries in which slots #1, #2,
#3 and so on are arranged from the head. The entries of the
text file FTX, the thumbnail picturé file FTH, and the property
file FP are each idéntified by the number of the first slot
. of the entry. The entries of the property file FP has slot

numbers for identifying the corresponding entries of the
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t hunbnail picture file FTH and the text file FTX (as
shown by the arrow of Fig. 2) For exanple, in the
exanple of Fig. 2, to the entry #5 of the property
file FP, slot nunbers indicative of the entries #5 of
"~ the thunbnail picture file FTH and the text file FTX
are registered. - Fig. 3 shows the structure of the
preperty file FP. The header of the property file FP
IS assigned information such as the size and type of
therkpaisl preErre did et BER ansstamad=tpfdperkTX £plassociate
i nformation, thunbnail-picture-file information, and
B teR591€si REoF MR ERPAL Y hdg R M th fher pREF RS of the
i ndi.cative, of the slot structure of the files. As
Ypatayt PLFEUF R et TRRNG RRe st iledfThlapheha4t BY
| ock of tpe proEerty file information is assigned to
? FiEPY Ot % £4; AT eRERife IPhERBS*IWLE PH T ¢!
i ndicative hat the data block is property fjle_ ,
‘.l“%gé?ﬁé‘ttiré’ﬁ 8%53’&%%0&%‘38 e Plestorgrpiers indicacive
erty file jnformation, the size of eac t
EROE oS i Do, SPugpetit midthes Bhbn Tifgsd the
' 1. al i ng the .previqus 16 bits, and the nunber
%}}"?iﬁlelg L,?g: ?ge- croelﬁwjts)tegFgf he property file FP is
assi gpe .tBOsflPﬁse gh%lnl\;&\%c r]éGOQIé}'tsehgé%ingr:gf%rl&% }:f‘ﬁ’ .l ©rhe

i nf or maf'i on, ornmat 1 on of es’ i's assigné

f j 6 bits. The i t.i f
k%e%g%FL?P@rEﬁe C{:ﬁ}c!p%vl\gt&gf&tfg ]?é‘lls Iasérzfgnfgi lrgjﬁ_oofma J_Ioglﬂalomh
Fi

es ea I'ncl es a e n nane

a@ech%u%’%;e %d.S'tgéé %%' 9£e°8+‘{‘§.)blo3c4k, fha HOWE s3ned
exanple of an index file including a’ plurality of
propReELY Tikese thumbAdil, R Ure LhlifSna AN {@Mre-fite
information, and text file information as management
information indicative of the slot structure of the files.

As property file information, the size (size) of the data
block of the property file information is assigned to the first
32 bits, and the type (header data type) indicative of that
the data block is property file information is assigned to the
‘next 16 bits. As property file information, the size of each
slot (slot_size) of the property file is assigned to 32 bits
following the previous 16 bits, and the number of files
(file_count) of the property file Ff is assigned to the
following 16 bits. As prdperty file information, the
information of the files is.assigned to the area following the

lé bits. The information of the files each includes a file

name (file name) and the number of slots (slot_count).
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files. The entries of the files in Fig. 4 each include
one fixed-length slot. In this exanple, the property
file includes first and second property files FP1 and
FP2, the thunbnail picture file includes first and
second thunbnail picture files FTHL and FTH2, and the
text file includes first and second text files FTX1
and FTX2. For the thunbnail picture file, the first

and second thunbnail picture files FTHL and FTH2 each
have ¢&ffti AudhievsfixeKkawrgt Rispot dnfesnfile Hdadiag a
in the case of one file. The text file is also

RUHIG et STORSERREILRE, fHhabrahd RIOHE fHea 174 sext

{T 1 and FTX2 each have continuous fixed-length _ s|ots
Tor th@ ReSRETLRS ioF the Eh%s o i f it 8ackoinglyge one

Paifist 55 et'P © antih oG P AR TSk dEPEnGERPET bt s F11e
PRI SRR e Bond Tt it N T e B e, FRdagtpe
‘?fﬂq“b'?ﬁ%%?’g% the Fil refstl)glae(\:néldggg%ﬁas¥o%§§f AP iBa 1

RARIET i s e SLRl A dind RS BRkY S0k ARG DR o

s@HHH? Féiiﬂ§¥%é %&X§I s€%§éhe first thunbnal

picture hunber of the first ~

sl ot 9£rt?ﬁ §ﬁ#ﬂﬁ%aﬂ1“%9€ Lepf gre $ f%%:EH%ndl§géo£d

which 1's ng nu e sec

cERmbRUTRNGLLe L TR S i ngk@ ey Qteé‘é&{f’%%v% DAk inuous
continue from [ ot nunber s+l are assi gned to t
fi&@ﬁslgﬂgfﬁqglots from the head, as in the case of one file.
The text file is also configured such that the first and second
text files FTX1 and FTX2 each have continuous fixed-length
slots from the head, as in the case of one file.

For the property file, the first property file FP1 at
the head has a header and continuous fixed-length slots
- following the head, as in the case of one file (see Fig. 2)}.
The following property file FP2 has no header and has continuous
fixed-length slots from the head.

The slots of the first and second files are each managed
by the slot number indicative of the number from the head of
the first file. For example, when the number of the last slot
- of the first thumbnail picture file FTH1 is s, the slot number

of the first slot of the second thumbnail picture file FTH2

. is s+1 which is the following number. Thus, for the second
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The nunbers given to the slots in Fig. 4 indicate the
sl ot nunbers fromthe head of the first file of each
file, which serve as slot nunbers for nanaging the
slots. The nunerals in the parenthesis indicate sl ot
nunbers fromthe head of the first and second files,
respectively. The nunber of files (file count) at the
header of the property file FP shown in Fig. 3
i ndi cates the nunber of the files of the property
FrymbnaiReppebpes thi lei FEHEP Had sonbénudbstf creditendihn
sl ots managed by sl ot nunbers indicative of the slot

& PyRPeResthedit @redgord e s @lided theseel - The
property file FP has a predeterm ned nunber of
ent r i €8¢ RERaReeritvarnter Hae i Dtrtsari@ad)deat Hindictard e
one or a plurality of fixed-length slots and . )
TN PP EEF by ORdesherd fdbsy f st hdle ofsgach file, which
fixed-length slot. In this case, if the user can find
THE S5t ShhpRISE TordBARreTRE Hedsdiotad Mg yumerad s
is,.the shﬁélnunber assign to. the entry), the user

AP RRF SHE e o at 1P O FﬁgtdﬁgFfﬁﬁ LEof ryrenhepd of the
R R
(S8 cBhEEL 5 Filse o BRI P W i v
1Y A BRI b0 TR0 0 BOBELEL) s
o 1SPEEar et 111 &8 AP SR ORosaCHR Tissthghots
S REHPYTOL s I NoAIS) B e O UBEL 415y
h%%hetﬁgge5f¥aas described above. The property file FP has
a predetermined number of entries (management information
areas) each including one or a plurality of fixed-length slots
and identified by the slot number of the first fixed-length
slot. In this case, if the user can find the slot number that
identifies a desired entry (that is, the slot number assigned
to the entry), the user can find the location of the desired
entry with reference to the first slot in the property file
FP on the basis of the slot number and the slot size (slot_size)
{see Fig. 3) assigned to the property file information. Thus,
. the location of the desired entry with respect to the head of
the property file FP can be found by taking thé header size

(size) (see Fig. 3) into consideration.

On the thumbnail-picture~file information and the text
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information on the text file are recorded,

respectively, as wth the above-descri bed property
file information. Also for the thunbnail picture file
FTH and the text file FTX, the |ocations of the
correspondi ng slots can be detected fromthe slot
nunbers in a simlar manner. Fig. 5 shows the

structure of the slots of the property file FP. The
slots of the property file FP each have a header
fPropefoyn@lioin kleader heatlet hef hpagrobeethefider FP of Fig.
i ncludes index information (thunbnail picture sl ot
Indey imthoattive off tthe GYombsepbngiogustofidé thd the
t hunbnail picture file FTH and i ndex information
INermagarn o dthe ngek) fihdi au inesogflegherespectively, as
correspondi ng slot of the text file FTX as managenent
ViitoFhatbener des entved papre by Slidesinfonnied ionherA¥sq o
of the sane content file. Wien a plurality of slots
thee deasPgadd pocbmee chitentTH farnd, ttxehéeﬁcél IEddengTX, the
header (Valid Property Slot Header) in the slots
IRRELOPRAT the FastesHPding phove 6eB ke ErteRged from the

i.nf ormati on (Next-extends-slot-index) indicative of
s nPBP?{ﬁM%ﬁ;%ﬂ%ﬁmll?ﬁemﬁﬁﬂ%& file constitutes
manag nformation that defines the rel ationshi
Wt ENE G FEPSIGR SBrUChEr D CapEht I ReOBl e TORRBLY
e PR S OEL ALY L A
GObEeD) SIE LUIBneLL o0 RSt Vg ik e LTI b s,
1n@grma {gﬁﬁgﬁumgnall&plcture_slot_index)1nd1cative<ﬁfthe
corresponding slot of the thumbnail picture file FTH and index
information (Meta_data_slot index) indicative of the
corresponding slot of the text file FTX as management
ihformation indicative of the slots of the other files of the
same content file.

When a plurality of slots are assigned to one content
file, the folloﬁing'header (Valid Property Slot Header) in the
slots other than the last slot is provided with index
information (Next extends_slot index) indicative of the
following slot. The index file constitutes management
information that defines the relationship with the other slot
of the property file of the same content file.

For example, when attribute information on one content

file is assigned to three continuous slots of the thumbnail
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(thunbnail picture slot index) indicative of the
correspondi ng sl ot of the correspondi ng thunbnai
picture file FTH and index information (Meta data
sl ot index) indicative of the corresponding slot of
the corresponding text file FTX. The first two slots
of the three slots of the property file FPis
provi ded with- index information
(Next _extends_sl ot _i ndex) indicative of the follow ng
Rletuyss fisetETH,hehebyhsteowiinys tdfethel mtdmnshi fidé Bhere
three slots. Fig. 6 shows the structure of the data
2t i on (PopEded Dat a Wiyl oad) dfndeach sl otirgformagion
Eroperty file FP. In each slot, an area follow ng the
Hogrgédcpipeare wol Hedddes)i s  asdigabiéveéo t hefdat athe
section (Property Data Payl oad) of the propert .
EHTPPONAERI B 1otk he oskespording haglapyheicbupnéile
content file, property data (Property Data) according
F5 eRe inde¥ iimfremritornHiGioh dotat AeOEoRRERE) finddcpsive
%fg entiall¥ assigned to the data sectjon of each
¢ NP 8B8H19 M%OFﬁ%QPFi}eW’Hﬁ”}%ﬁﬁﬁae@JtengTX'
veral |l size (Propert ta Area Size) of the data .
CCRBAT (PIOFIRY OBathe PRYTRsad)o5F PRt (FERRSHF Yof i1e
ots, .the size of property, data (Property Data Size
Ezgsignéﬂ to tﬁ§oﬁé?§dsecti%}Fh(FWob%F¥V{EntajﬁgﬁFgﬁaign
he_sl ots, .and .basi ¢ dafa (Basic roperty .Data) on
e oS al S Sy RS GG aS ShF A () L oHng) s T
t i ch .an extensi data_unit (.Prope tension:
55 Db EPY e Bs  BePotiiiaiat Poneht FRESH tiBry
ent ryFi(f.)(%eglgoSwS the structure of the data section (Property
Data Payload) of each slot of the property file FP. In each
slot, an area following the above-described two headers is
assigned to the data section (Property Data Payload) of the
property entry. When a plurality of slots are assigned to cne
content file, property data (Property Data) according to the
attribute information on the content file is sequentially
assigned to the data section of each slot.

The property data (Property Data) includes the overall
size (Property Data Area Size) of the data section (Property
Data Payload) of the plurality of slots, the size of property
data (Property Data Size) assigned to the data section
(Property Data Payload) of the slots, and basic data (Basic
Property Data) on the property entry including the plurélity

of slots, to which an extension data unit (Property Extension
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The overall size (Property Data Area Size) and the

size of the property data (Property Data Size) are
stored in the data section of the first slot of the
property entry. Thus the free space of the property
entry can be specified on the basis of the sizes.

That is, the sizes constitute information that allows
the free space of the property entry to be specified.
As descri bed above, the files FTX, FTH, and FP each
Prive Uneife drs @dgkdr aFi theofucohiect el fhieat-dpemgivhentry
slots. Each entry 1is identified by the slot nunber of

HeNdS-st fixed-1ength slot. Fig. 7 shows the
relatlonshlp between the slots and the entries. The
ent ry TRPRCPRNIG EdbrndirencstptRatof AspatSimabend the séze
#n+2 is identified &nanaged) by the slot nunber #n.
ThdPenPEGPeT e | dfdiond PEBRPEEY Ats Siigedf ake cttafthénsthe

n+3 to #n+5 |s identified (managed) by the sl ot
"f%ﬁ?béﬁc,&h% oFitfe §1§ﬁ5w§1?heo%lét1%ﬁ |p§°aﬁrtheerh%@aerTBFs
the proper f|| For the header of the, ertz
.%% Sftc‘*r%e 8 th%sR?aertngPheyofarhbs| PRKE l% gn the
'header ass to the first 32 bits, and the type
RORIRG EB8CE A0 T Bt VoS 6ot ﬁ&PSFﬁEut%&PJOEt“E%E
ader i.s a ned to t ||OMAn bi t
tP%en,qtogsv§: ué a@%a?%r8ger Xtﬁ?tﬁﬁad§3 be
f property file FP including the header are
S%&SFS%e% to 16 bits follomnng the 16 bits, and the

Pt e ashald S8 e, o B e
oﬁ%%rgg'f;‘iugcglg.@ﬁ offoéon%‘@ctgd?tzi c{ S_Length slots. Eachentry
is identified by the slot number of the first fixed-length slot.
Fig. 7 shows the relationship between the slots and the entries.
The entry including connected slots of slot numbers #n to #n+2
is identified (managed) by the slot number #n. The entry
including connected slots of slot numbers #n+3 to #n+5 is
identified (managed} by the slot number #n+3.

Fig. 8 shows the details of the header of the property
.. file FP. For the header of the property file FP, the size (size)

qf the dafa block of the header is assigned to the first 32
bits, and the type (header data_ type) indicative of that the
data block is a header is assigned to the following 16 bits.
Then, the various flags (property slot status flags) of the
property file FP including the header are assigned to 16 bits

following the 16 bits, and the slot number
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The valid slot is a slot to which an entry is

assigned. For the header of the property file FP, the
sl ot nunmber (av_index root_entry index) of the first
slot of the entry that is assigned a root entry is
assigned to 32 bits following the 32bits, and the

sl ot nunber (next recording order) of the first slot

of the following entry to be recorded is assigned to
the following 64 bits. For the header of the property
fiset PFRlidandgeniardex)i nforhmatrabid dassedothoDittlerpnaperty
sequentially set, following the 64 bits by the type
bile A& bariyg theleeabdschedigned thhehdigad Lopinghd2 bits.
managenent information is assigned information

(type ToP_emt¥d plrhdiza isvetoto tid chype eoft rvhies ertriygned -
be nmanaged which is the object of search. Exanples of
e thef Beadry off (FypepsprertyyfilacFHde thdemtliotyinvgber
information on an existent orl%ynal folder, a virtua
fY_derdexaRgot_eniernders)| of tha TWARE Koo T pr et ry hoat
entry to be searched for is  recorded. The managenent
%%F‘&Fﬁﬁfl?%r? F§°Ee%&trds§ﬁgﬁ%%ﬁqrr?@ t9pe? bF-tsseat P graéne

é%y e- of - orderl ich the order of search such
e Pt erorlet EH{“P‘BH (DRt RECOBE N Biongsdat & FRe ddrst

Ln thi nt, the date of t he dat
B Biai s FOLLRE " SAERY Focth PRGESRY TROBPBUEFAGD Che

ar at us at, the start of the recording of the
éﬁi 554 P?Iga-?ﬁﬁf 't he optlcal disc. The 40 managenent

|nfor Dol ext a ned the numher of entries
the o ? ?%h % %ﬁePr8Pe§g¥r|éif ahd Fﬁ@@ﬁement
informatloncnlsearch,order'is sequentially set, following the
64 bits by the type of the entry to be searched for. The head
of the management information is assigned information
{type_of entry} indicative of the type of the entry to be
managed which is the object of search. Examples of the
information (type of entry) include identifying information
on an existent original folder, a virtual folder, and a content
file, on which the type of the entry to be searched for is
recorded. | |

The management information is next assigned the type of
search order (type of order), in which the order of search such
aé the date of creation and the date of update is set. In this
embodiment, the date of creation or the date of update is set
to the recording and reproducing apparatus 1 at the start of

the recording of the index file into the optical disc. The
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information (first_entry_index) of the first entry and
index information (last entry index) of the | ast

entry when the entries to be searched for are

arranged according to the type of search order (type
of order). Thus, for the property file FP, the type of
search order such as the date of creation or the date
of update is defined by the type of entry to be
managed, and the first entry and the last entry are
et gemena din oottt ilpoatie megft @hei prashehe yhunbiereo FRoffpyries
the type of search order. Fig. 9 shows the entry data
of &heh &ritagt ThHe wangh  davabencdidednias) ougnd ydagex
of data for the setting of the header. The header of

e raptipndbl e (Predpervt yrfeaterd thack ks enjry|anf index
(entry status flags) that specifies the object of the
%ﬂﬁan@tWHén(ﬂﬁéti?%ﬁFXiﬂﬂqﬁf)sﬁéiG@efﬂé§§)eP§r§eWh?6 the
Ox1, it indicates that the entry corresponds to the
THHiEFt t9 RS Seanahed foragre fA9rengRer JCQKIRG FPAJ type
%gdicative of the attribute of the corresponding
FEERERT PYEeT s{BRsvicde879kEN the 1 ag
(entry status fla g) IS S%%HFO Ox2, it indicates that
Lhe VS 6orTRSFERREZES i P s aift LYRY 8ér Soane CRERT
atfla r\(Fori iqﬁé folder _entry status fla S% : .
Tt B TR BE = Fb S RPETPBTE W TS 151 UEHaFs is defined
royi ded. Vﬁfn t he %I (entr tatys _flags) is set to
o ahe; £ £ #RES 58 PRAI-1IEEnePy HRS iy entry aid
xtensjon infaormation_ of ) ific_entr nd a fla
t%gxi?g£i% %ﬁ%n%ﬁeoﬁegﬁ§€§r%€a<€§§meheager 3% é%e_propergy
file FP by the type of search order.

Fig. 9 shows the entry data of each entry. The entry
data includes various types of data for the setting of the
header.

The header of the entry data (Property Header} includes
a flag (entry_statuénflags) that specifies the object of the
entry. When the flag (entry status flags) is set to 0x1, it
indicates that the entry corresponds to the content file, and
a flag (file_entry status_ flags) indicative of the attribute
of the corresponding content file is provided. When the flag
- (entry status_flags) is set to 0x2, it indicates that the entry
corresponds to an existent folder, and then a flag
- {original_ folder_ entry status flags) indicative of the

.attribute of the folder is provided.

-When the flag (entry status_ flags) is set to 0x6, it
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indicative of the extension information is provided.
Wen the flag (entry status flags) is set to Ox7, it
indicates that the entry describes system
information, and a flag (systeminformation entry
status flags) indicative of the systeminformation is
provi ded. After the various types of flag on the
entries have been witten, the header of the entry
data is provided with a reserve. The entry data
ipdicaies bhstctivateantiBasescPibperdstedatian infoomttricas of
For the basic data (Basic Property Data), index
& SPECHALF e tiyaramt a didaoy (¢xioex)infoding st pweenfria status)
higher-order entry according to the definition of the
e ativgce ithejsxteasgs pyad ormathen Heapr giidade fWhen the
sl ot nunber of the higher-order entry. The basic data
§29 HeRthEst piets_ifAdar) ek et PR, it indicates that the
éﬁgevious_entry_index) i ndi cative of the previous
¥ ofdSBREIREF angBifER™ of ifersahien or dBrd by & heflag
é%;st sl.ot nunber of the previous entry, and is then
StiHed ERTRRE L 9hidy it SEAT PRkt 2t r §0ficRrbdve of the
i ndi cative of the next entry of the arrangenent of
R e@béP%ﬂr%?Eﬁﬁn' PREVEAPLt sl ot nunber of the next
entry, .Thus, since the basic data is assi%ned t. he

h
i ndex*EFRT St R OrPYHFERPHRE Ehe9 Ph hER P taAastirye been

index i nformati qQn ext _entry index), a two- [ | nk
88 h g FoBendes caf chh=aohbtaeRers bar Proviped with a
r%nggggs, as shown in Figs. 10 and 11. Fig. 10 shows
the I'rnk of original folders, and Fig. 11 shows the

The entry data includes basic data (Basic Property Data)
on entries. For the basic data (Basic Property Data), index
information (parent entry index) indicative of a higher-order
éntry according to the definition of the tree structure is
assigned to the head by the first slot number of the
higher-order entry. The basic data is then assigned index
information (previous entry index) indicative of the previous
entry of the arrangement of the search ordexr by the first slot
number of the previous entry, and is then assigned index
information (next_entry index) indicative of the next entry
of the arrangement of the search order by the first slot number
of the next entry.

Thus, since the basic data is assigned the index

information (previous_entry“index) and the index information

(next_entry_index), a two-way link according to the search
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link of file entries. Fig. 12 shows an exanpl e the
order of original folders and file entries. The
system control mcroconputer 3 selects managenment

i nformati on on search order (information indicative

of the type of an entry. (type of entry) is set to
the-original folders)) fromthe record information of
the header. The system control m croconputer 3 then
detects index information (first_entry_index) of the
érder ientely thbridm therisel est gtowedncdhiger.ded amenhheneniy.
information to thereby detect the first entry of the
bY igiawsl thel Hierk pEeeridienadr foddeAsofakd Figl2)1 shkhes the
first entry is an entry |located at the first of the

b¥rlerofcdridespohtieny to the type of search order
(type_of _order) set for the above-described managenent

i nf or k&Oi-oh? SHewssyBteAMOS bk ardenednpuieinsgl dadders
detect the entry of the following original folder in
a} Sidendrirecom ThfesyatieR camifrednai¢enromputer 3 selects
(next _entry_index) set for the first entry. The _
RAPGIEMEEENt PO O FbBnpaier SBaEER t Huslegear G fogmation
index .information (next entry index) set for the

EHGREL VET OF Hee £8PF Rl A§ BREBY nHtvEIcderBEEY) thesshy to
£ earch f.or t{tle gntri es_ according to the date_ of

eXi'GtRe £RECEETY ofF Upddte. TAHE S drrerebhpRopt the
mcr%co ut er g can thus search index_ information,
BEPGRTE ne ThaER - FhPBR BT T B CEPSSTPRREF ¢ TheR§TRfts dgdex
.the | ast enf y of the entries t e searched for. to
RGTIRRLR" oSl R UBRES] OUe Ot 2 EP AR G7on the
steli%[:%g Ssee%rr% —fogcrieEh%anagement information to thereby
detect the first entry of the original folder (see the arrow
A of Fig. 12). The first entry is an entry located at the first
of the order corresponding to the type of search order
(type_of order) set for the above-described management
information.

The system control microcomputer 3 can detect the entry
of the following original folder in this search from the index
information (next entry index)} set for the first entry. The
system control microcomputer 3 can thus search the index
information (next_entry index) set for the entries of the
following'original folders to thereby search for the entries
according to the date of creation or the date of update.

The system control microcomputer 3 can thus search index

information from the index information (last entry index) of

43 .




entry of the original folder in reverse order of the
date of creation or the date of update. The system
control mcroconmputer 3 sel ects nmanagenent
i nformati on on search order (information indicative of
the type of entry (type_of _entry) is set for the
content file) from record information of the header.
The system control mcroconputer 3 then detects index
information (first_entry_ index) of the first entry
thorhasheerief e ctfethe sadidlesotddre manageednion wbormatindax
to thereby detect the first entry of the content file
{akarnatd oar (e B ofs_Ringry12ydane toyshersiomerskh for the
m croconputer 3 can detect the entry of the follow ng
%‘b?ﬁ}éﬁtfnfm enigirpils febde e H1f reHerHe dntfax of the date of
i nformation (next _entry index) set for the first
SANLoNTRE the ek IntPERtRT croconputer 3 can thus
search the index information (next entry index) set
for t hBeePYT58 OPtERd m%%ﬁ??ﬁmﬂﬂfeéoﬁtéﬁ¥e$?$(ﬁ?Qﬁgement
reb search for the entries according to the date
ﬁ%%ﬁno%eétnﬁéﬂ A bt idatd ot icardien bt £ype
_rg Fter 3_can alsq search the index |nfornat|on
T GACERe | F HRfBs re i'6n SEFaSPT eMT yCIHARBY 9/t hgom
| ast entﬁgjto t.he in i_nfor t|on revious entr

5598 TS W&F@By ¢ arct,lﬁ f%‘? $e ent 'eess%?t?rﬁeco}/’tml

content fi e |n rev ord f the date of. eati on
Tand FREPHE e of upd%% I n ¥ eggﬁase fi& in Fornat Lon

4 th d
(fﬁ g£ ?I%%r%?ﬁgéteen[ %Irg %% e?5%§ ﬁaln %ﬁe selected

ngggéﬂg%éég:Aégagenﬁgﬁ!y | &%%é%ionngotggere \% Xdetect the

first entry of the content file (see the arrow B of Fig. 12).
The system control microcomputer 3 can detect the entry
of the following content file in this search from the index
information (next_entry index) set for the first entry. The
system control microcomputer 3 can thus search the index
information (next entry index) set for the entries of the
following content files to thereby search for the entries
.according to the date of creation or the date of update. The
system control microcomputer 3 can also search the index
information from the index information (last_entry_index) of
the last entry to the index information (previous entry index)
to thereby search for the entries of the content file in reverse
order of the date of creation and the date of update.

In this case, the index information (last entry index),

44




(previous_entry_index) are the respective first slot
nunbers of the entries. The locations of the entries
in the index file can easily be detected fromthe
first slot nunbers, thus allowing desired entries to
be searched for at high speed. Referring back to Fig.
9, the entry data is then assigned the order of
recodi ng (recording order) as the basic data (Basic
Property Data) on the entry, the nunber of the
tha entidax  denfoupsition( Pridpest yedxt e nigidex ) Dat &heni tipdex
(property_extension_data unit_count), the date of
Beamasaonf (neks_entry imdax)y amshttlon inds®) infmwhathen
date of update of the entry (entry nodification tine)
(Rramioysopaery_RgexN 3resthm regprahaverii witagt efmngfbers
the index information (parent_entry_index) indicative
of the wingrdesor ddte Llepibicnst of e erbriey dettiheingss fade
by the property entries. The index information
?%éreé’}ﬁl_léfnt%_ HRSORd ddiotattihee sk Hiagharubegey thus
$Etr i's assi%ned the first slot nunber of the
iGHEPIof BB FEht $3F e Sadot Be i trAGS (& &ft hyglispeed.
higheﬁ-grder gxigtent,higher-order fol der or virtuyal
fol def$* B gt™9.838 s xdﬁﬁi%n?ﬁyﬂﬁFéﬁiéﬁP?Pé§Slgned
ar respondi_n tq.child files are provided at _a |l evel
PGS PRaR Tt RECERIRY (EBTIRCIATTHG Tt o SehEhFaPaALe data
file. ln._this se, t hi gher-order . entry js a file
s Brprediy TRE gl chos sambae (S ecghson
ries #m and.#n. For the |lower-order file 5 .
BREr 1 a5 Hm anBH | ndex | HPEPRREL et BHIERR_BRCAYIPL
(ng é.‘?'f(;%_veeélf?efjﬂﬁci%;nlm\é%tgf_u;uht?_éétlm )e:nhrlg d#alt(:elosf cS:’rGéation of
the entry (entry_creation_time), and the date of update of the
entry (entry modification time) in this order.

Fig. 13 1is an explanatory diagram of the index
information (parent entry_index) indicative of a higher-order
entry of the tree structure defined by the property entries.
The index information (parent_entry index) indicative of a
higher-order entry is assigned the first slot number of the
higher-order entry so as to indicate the entry of a higher-order
existent higher-order folder or virtual folder.

Fig. 13 shows an example in which entries corresponding
to child files are provided at a level lower than the entry
corresponding to the parent file. In this case, the

higher-order entry is a file entry #k, and the lower-order entry

includes file entries #m and #n. For the lower-order file
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contrast, for the higher-order file entry #k, index
information (Child Entry List) indicative of
| ower-order file entries #m and #n is set,
respectively. The index information (Child Entry
Li st) includes the extension data unit (Property
Extension Data Unit) (see Fig. 6). Fig. 14 shows the
i ndex information (Child Entry List) indicative of
| ower-order entries. The index information (Child
&ntried ifet pndstmgs dingleed ihBersazior Sipaepnt Oetitey findetx=k)
32 bits, and then assigned the type of the data bl ock
(@d(icatdsr_edaifa@yepef)llef ehheyi #dexdsi nkoy natspactiGllyd In
Entry List) to the followng 16 bits. Then, the index
¢toriorart,i Dor tiichibde Endrdet £$19 ensradi, gimeldxt href dryppé ion
of entry (type of entry) to 8 bits. To the type of
EPirhd Estagshigned infecaypee off fhweremtder sudh astmies #m
exi stent folder, a virtual folder, or a file. The
e (et Gevat reareChivel Ent Mpel fotpxi snforam tbds gifdd 1d
the type of sort étype of sort) according to the index
BIHTOr rrgw*éh GCealpdeEntthy L¢sE9ngiedi cdatdevpfita (Property
| ower-order entry, on which whether the tree
Fs?%trelﬁ’@tlﬁfle[’a'é@l[ﬁ@at)by(stel‘?eﬂlﬁdeﬁ) i nformation (Child
Entry List) is existent or virtual is recorded. The
i ndex FiAf obhr@trBf tehiingiernt Pfornat)on dChidA BRSIgReET)
i ndex i nformation (entry index) indicatjive of the
indiErtdraePt dRMEFESTBYE t ARt Ftfber Bte tHE G ovdILggEton
entries bg}ét he first 46 slot nunbers of the entries.

Ehize Enhte 11REorifr PESLERCE HPDITEEr (FLFFI EEPIRadaTst

t.he
32 bits, and then assigned the type of the data block

- (extends_data type) of the index information (Child Entry
List) to the following 16 bits. Then, the index information
(Child Entry List) is assigned the type of entry {type of entry)
to 8 bits. To the type of entry is assigned the type of the
entry such as an existent folder, a virtual folder, or a file.

The index information {Child Entry List) is then assigned
the type of sort (type of sort) according to the index
information (Child Entry List) indicative of a lower-order
entry, on which whether the tree structure defined by the index
information (Child Entry List) is existent or virtual is
recorded.

The index information (Child Entry List) is then assigned
index information (entry index) indicative of the lower-order

entries by the number of the lower-order entries by the first
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i ndex information (parent entry index) and the index
information (Child Entry List), two-way |ink
information in tree structure is also provided.
Accordingly, as shown in Fig. 15, the user can search
the tree toward the higher order or - the | ower order
only with the records of the entries according to the
link information in tree structure. In this case, the
i ndex information (parent_entry_index) and the index
shéormethears e€Ehthe d&tiniesli st) are the respective
first slot nunbers of the entries, fromwhich the
| ocat iThns, of indre tbatanitedesoff tthe pnsectly Feleal lems lthe
~ be found, thus allow ng various processings in the
index st infimmedivo bépachneventeat ihidgix)speed. The index
entries of the property file FP each have i ndex
i mf orpetiioon (Fhald dritve Lhet’ el @wé-omshilpninbnfpmration in
plurality files. The index information indicative the
gt onchiye iamdag raropliidedl | tAcdddddagilielagddwwn in Fig.
i nformation (associating information) for associating
W plticalpey efn fidaasht hhe teomstdvance thaehtdmeprdepnor
this case, one of the plurality of files represents
Eh?eleﬂﬂf €rRde T pn ek wivph dhef Te PRI dy @fr BiRrnALige accPEdisg
managenent information file that manages the other
tfq Fhg Linlky infarapbipn 4R EXe@siteUstuRRi ciireBhs &rftsey the
has assaociating information (information an
ZFgerdfoFrmas ko népalf?fét_reé}td?ty_éﬁgﬁf"b afbflg thar eppdex
e "Child File-|" "Child File-2". In this
l&é’ mafian KRt 16k EPFI’éY --Ipérténtarﬁ the resperfiye Hirst slot
num%e"Ch'%ghF'le 2" is deleted, the content

rs o e entries, from which the locations of the entries
of the index file can easily be found, thus allowing various
processings in the tree structure to be achieved at high speed.

The entries of the property file FP each have index
information indicative the relationship among a plurality
files. The index information indicative the relationship
among a plurality files includes information ({(associating
information) for associating a plurality of files that
constitute one content. In this case, one of the plurality
of files represents the content. An example of the
representative file is a management information file that
manages the other files.

Fig. 16 shows an example in which each entry has
associating information (information on management), showing

the relationship among “Parent File”, “Child File-1”, and
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cannot be reproduced even if the other files remin.
Therefore, as shown in Fig. 16, one representative

file "Parent File" is assigned index infornmation
(Managed Entry List) indicative of the other files

ot her than the one file, which is contained in the
plurality of files including the representative file.
As shown in Fig. 16, the other- files "Child File-1"
and "Child File-2" are assigned index information
(WeinagFhye Bt r y Thi Bt)s icadiec atliare anfy ¢hehentPdidre: Fige”,
show that the foregoing one file is a representation.
Husld FigdeX” i ndodt nbiHide (idragédiEndeyetadt thangontent
i ndex information (Managing Entry List) which are
FaHIGaPeyeeprodugrdvey crandghhy ot mtiideshicpnaie- set

to the entries of a plurality of files in managing

rel at FTBASHEQEE VBFeYVEM 18U i Adexotinkephaseriptive file
‘\Nhna%ed Entry List) and index information (Managing
Efnept Fidef Ja? 23T dndgkof nformetsonf (Maragent ERESY
of the other part mana |ng rel ati onship, from

Lisite n pfeca ok |°5ngh%f°tbcei¥e ST iU thRR Fhriener £iie
ﬁﬁﬁn eaS|I§ be detected, thus _enhancing the speed of
é? pﬁacg Qe dan toRi RYUEALItYI bl BiAeRy mclagingy Fhe
re | ura of _files_in reference relationshi
FSF% ‘? VS iditCat i 98 BRCWRICH %y erfee thEI thbﬁﬁsﬁ?bes
. di ,ﬁCtI naL¢ a ex_ i nformation
cﬁ&?%at]{ff{e 88 re %/ﬁ}r%nﬁﬁ 5~ ?monﬁr? hé“sfsiﬁgé?d podex
ries fer
ifEpE PRPEREE: 6‘?%{1?0*?1“%%@18% TG e P eaer rite
to‘fjls\ﬁ'zeo‘;«eI r ngt I?oretg%l?lg orneef§ {gq.s aTQgplrgggntatlon Thus,
'index information (Managed Entry List) and index information
- (Managing Entry List) which are indicative of two-way managing
relationship are set to the entries of a plurality of files
in managing relationship. Moreover, such index information
(Managed Entry List) and index information (Managing Entry
List) are the first slot numbers of the entries of the other
party in managing relationship, from which the locations of
the entries in the index file can easily be detected, thus
enhancing the speed of the processes of searching and
displaying files.
With a plurality of files in reference relationship,
information indicative of such reference relationship is set

bidirectionally as index information indicative of the

relationship among the files. In this case, entries of a
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i nformati on indicative of the relationship anong a
plurality of files is registered in an extension data
unit (Property Extension Data Unit). Fig. 17 shows
referring information set for the entries of a
referring file of the index information indicative of
reference relationship. The head of the referring
information is assigned the size (size) and the type
(extends data type) of the data block. Next, the
refurtingg il he ohawea itefeirsnce efpuboriadiiion, assil gertk ifdsr off a
sl ot nunbers %Fntry i ndex) of the entries of the
¥¢fgFad fifiechavreiinfomnaeinn i e hefesfanresd -nufber index
corresponding to the referred files. Fig. 18 shows
Yeiumaddonnt it iation séttieorel pblepyhiregmopy & Plralisy
be referred of the index information indicative of
' if céSr BPEH 7 owiett p-D Pife SESHS 6PN t Pt d ety dfroperty

ormation is_assigned the size (size) and the type
% a8 Hata Y3/de): of the data block. Then, the first

sl ot P unq%rs éentr y. index), of the entries of the
files that %]P b Ron s Gtk E PR S £0F the entrics
P RLSRE B b L 998 R gk eLETE el TR o
PRI LT SR LB gecson
PLTLB g e o sl erce SR e
?e%hree;/e?%}t ex?lg{‘gyt he e(remff: (re:j,lte SL%’% cgéjln\ﬂe P SR et
SEE{l@fl{:Pwa QsQE&né&etfltrgttﬁot numbers (entry index) of the
entries of the files to which their own entries refer by a number
corresponding to the referred files.

Fig. 18 shows referred information set for the entries
of a file to be referred of the index information indicative
of reference relationship. The head of the referred
information is assigned the size (size) and the type
(extends_data type) of the data block. Then, the first slot
numbers {entry index) of the entries of the files that refer
to their own entries are sequentially recorded on the referred
. information by a number corre5ponaing to the referring files.

The above-mentioned managed information and managing
information are set to the entries as is the index information

indicative of reference relationship except that the type

(extends data type) is different.
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corresponding entries of a plurality of files in file
reference relationship. This facilitate finding the
| ocation of the entries of the files in reference
relationship in the index file fromthe first slot
nunbers, thus enhancing the speed of the process of
deleting or changing files. Wth, this structure of
the index file, the systemcontrol mcroconputer 3
presents various content files recorded on an optica
di sc tihushethesdironstdlenbmbess denthg-index 6f lchelpptries
maki ng effective use of the characteristics of the
{rtecativiee, odndrefiptenes tiedatigeship| eatq set to the
correspondence with the record of the content file.
IHC SRONdRREreIcWes d5apduedion ofi fhles teddldinnference
medi um Ioaded the system control mcroconputer 3

hipe Phbtfasid isr6anTinding. the lerabiepupé the
the initialjzatjon. Wen the process is started, the

EEnERSI F1IA% ABc BAPEF VRS GRlacdeaship obn dihep index
éﬁ&l to st%£ SP12. In step SP12, the systemcontro

ESﬂp‘iH Fi5SF eHipd aula%ﬁlfsq AOUGIPRRR GG hRagReed of

Jron1the geé file FP of the index file recorded
&% PRE°SP I %%?E“gwﬂénch%n9+ﬁﬁrﬁkﬁQ%mw is given from

t he ..Lhe system cantr ol cro np 3 sel ects
nanag‘ﬁh@ﬁthll n%to"rﬁ?aflr’fsr? e Hede the' EYFF'%CPHEml
mana gom E nf or on__on t he sear%h O{der é $
RERAEPHER ek Bropeity PEFRUFFIONATEC Gt et rs PREc fieR”
@Egggﬁ%lon L ast entr % E . 50
(%% inthe %%ﬁgﬁ&%%ﬁOJEF% i F&* BeTF 6 ebyﬂ?%é?g
erf%gglcfgetlp&a org edgﬂgrggt?eolfldsltri%st %ft Qﬁelﬂgcﬁex file, and
updates the index file in correspondence with the record of
the content file.

That is, when power is turned on with a recording medium
loaded, the system control microcomputer 3 executes the
procedure shown in Fig. 19 to execute the initialization.

When the process is started, the system control
microcomputer 3 proceeds from step SP11 to step SP12. 1In step

SP1l2, the system control microcomputer 3 reads a part including

the header from the property file FP of the index file recorded

. on the optical disc. When no instruction is given from the
user, the system control microcomputer 3 selects managemént
information on the content file from the management information

on the search order at the header of the property file FP, and

detects the index information (last entry index) of the last
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information (last_entry_index) and storing it in a
menory, the systemcontrol mcroconputer 3 reads the
entry data of the next entry fromthe index

i nformati on (previous entry index) on the previous
entry of the search order in reverse search order

the index information being set to the entry data, and
stores it in the nmenory. Simlarly,-the system
control mcroconputer 3 reads the follow ng previous
BREFY okt 40 b6 Pheagammnty informathen | frerex Fighofimat i on
(previous entry _index) on the previous entry set in
the néWitFTr #539ERTr {hYatRt rThda by saeparstimyr ¢lo the index

niﬁroconputer 3 repeats the reading of entry data
RO THY™ blaHe- SOTdEx PR B! BRI VP insr EYilsusmemory, the

entr inde&%: and reversing the search order recorded
FYE L ECPRGEA FEPEOCTHRIaRy S Feqae i 1R SBREY fladataf Bhe next

e g AL L0 58 0, LR T e
B LT % S SRR BB STy e Py Sdae s or” dngrder,
TN TR i RS e Eonten dafRy nd stotes
S EOIERAN e EOLNY MROILLR 8 L L
hero (el G TR S bR E R e S £ Fom
5%@iﬁ&b£q59B9h99E89|gg%Q§5ugf §£§athgp;ﬂé?ng%¥$%§g§ous

control m croconpute reproduc par
entry set in the newly read entry data.

The system control microcompute; 3 repeats the reading
of entry data according to the index information
(previous_entry index), and reversing the search order
recorded in the index file, thereby acquiring entry datﬁ on
the content file by an amount for use in display on the monitor
8.

When entry data is acquired, the system control
microcomputer 3 proceeds to step SP13, where it acquires
corresponding entry data of the thumbnail picture file FTH or
the text file FTX from the entry data, and displays the content
file‘recorded on the recording medium in the form of a list
of thumbnail pictures or titles, and proceeds to step SP14,
. where it terminates the procedure.

For . example, when the +type of search order
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file wthin the range of display by the nonitor 8 to
sequentially display the content files recorded on the
recording mediumin list formin chronol ogi cal order

of creation. Wen the type of search order (type of
order) is set in chronol ogical order of update, the
systemcontrol mcroconputer 3 reproduces part of the
index file to sequentially display the content files
recorded on the recording nmediumin list formfrom

{ REPR e AT dgFd st 8et iNoech R aticalserdeyi 9o srgation, the
instruction to display the content files in

Sh? D701 G TERE BE et Conimid- o3y St EpPERHIGes PaFEr o ofputisdex

i ndex information (first ent I ndex) of the

.petects, r
?%f%t Wléﬁf?yt&ﬁ o it cAtsubjsdeyr rom F%@ meadder n8  to
| ace ,of the {ndex information (last_entry_index) of
?‘ﬁ uefnatsj‘(aléﬁft r‘ig/ls(p(sel@é( FFRe sPrtaptefileddisifaaedentpy the

dat a accordi to, the, index infornmation )

TPt ol ten et sERFPng™i ChEARALABHERY, oFfer of
g%gt%ﬂ%lcontrol m croconputer 3 reads the entry data

0 E?he next entr fromthe index informtion

y
next ry i X n the fol| ow entry of the .
Sear chigh e BTREan dek ar iR (b n et g icde ) 8 a9 o
- an resdt in,the nmepnory. Simlarl
thﬁ:éorn)é}é}gg%‘garhlco%frra% rrioc?lr ocHHiter et ea’@mfIﬁe Sbintrol

r{i@rlog%ﬁgtgp.t ry géﬁgﬁd%&“ g&e | ndex tih%‘;fixtu é;itc ggfinlee WEZ

next _entry_i ndex en xften?ry S

: dat; d e cocess. to_ .5
R Ly OB 1800 b ebRcLile BIREEDSekB xRl o he

deRor@RRQNRL PQinfal, 5 der ¢Ofn raGal qihggng‘ﬂeé‘ﬂ)qﬁ;d%’tetdh ¥i1e.
di spl ayi ng

When the user gives an instruction to display the content
files in chronological order, the system control microcomputer
3 detects index information (first_entry index) of the first
entry of a search subject from the header in place of the index
information {last_entry index) of the last entry (see Fig. 8).
After reading the entry data according to the index information
(first_entry index) and storing it in a memory, the system
control microcomputer 3 reads the entry data of the next entry
from‘ the index information {next entry index) on the following
entry of the search order, the index information being set to
the entry data, and stores it in the memory. Similarly, the
systemcontrol microcomputer 3 detects the following entry data

fromthe index information {(next_entry_ index) on the next entry

set to the newly read entry data, and repeats the process to
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the content files recorded on the recording nmediumin
list form Wen the user gives an instruction to

di splay an existent folder, the systemcontro

m croconputer 3 selects nmanagenent information on the
original folder fromthe search-order managenent
informati on at the header of the property file FP

and executes simlar process. Wien the user gives an
Egstructlon to display a virtual folder, the system

R eRY r?ﬁ?ﬂ@ﬂﬁﬁnﬁéFér°§ $BPeEPSORAMRGeretindex file in

t|on on the virtual folder fromthe

‘s‘:g’é?%% WHgat ﬁﬁﬂ'a@e%rﬂeq%fiépﬁaﬂ JHP AR ep hBhup bl oring
%ﬁ ngge€ g e FP, and executes simlar process

use & &efﬁéceﬁii?§ OFthE FECIFHE B 1Rl propEriaFm
flle %Feniﬁg gsten1contro n1crqcon?uter 3 finds the
size (4 SP ) IOVEE 1R SRTTGHOM thE pPbpe AR RS tEnt

th d f th file FP,

ESL ﬁlm boBeien S B gfoo ey ré*;t)éﬁytrgt’i?fﬂélaﬁe&ent
ﬂ%qggy to t.h d f t f ot

try o%ﬁgggﬂd%g ?o ee:re 53( étgc? ﬁ%‘%‘el nogsa‘?al Cﬁ’_é’frder

i LY B A0 F GENEE RO LRC AL 180 8100 £ e e,

errmre € SyS em COﬂ

dALT econpL LT ?Js_)mﬁflgf g}%ceg.ls ze hetnhetgga%[%gct oc%lthxpees an

data anmpunt o tion fo thereb

:Lr%‘%%"h'cQQontcS he hapeLtyi file Fﬂ%ldegm I:lg'g % Plco ?Sl

file. The system cofAtrol m croconputér uires

nﬁ."@:r%ct)hﬁ@gef‘%np@l[?(ﬂzf FnIaHE elﬁlémlhggrﬂgﬁi&r?lond&ﬁg v r‘i:t]al

reference 53 to oca I on en acquires

oy deke sRBRbERe o M- rRSS ARG hOnd N &M  ion at the

corresponding to the index Informtion
header of the property file FP, and executes similar process.

- Thus, to read the entry data recorded on the property
file FP, the system control microcomputer 3 finds the size (slot
size) of the slots from the property file information at the
header of the property file FP, and multiplies the slot size
(slot_size} by the slot number according to the index
information of the entry for réading to thereby detect the
location of the entry data with reference to the first slot
of the file.

Furthermore, the system control microcomputer 3 adds the
.size of the header to the data amount of the location to thereby
detect the location of the property file FP from the head of
the file. The system control microcomputer 3 acquires data

on a fixed number of slots from the optical disc with reference
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fromthe data. The system control m croconputer 3
stores the acquired data in the nenory (built-in
menory). For the. thunbnail picture data and text data
for displaying the list, the systemcontro

m croconputer 3 mnultiplies the slot nunber according
to the index information (Meta data slot index) and
(thumbnai |l picture slot index) (see Fig. 5) of the
correspondi ng thunbnail picture file FTH and text
FPltélngxcaW%rh agfdtheay apguitrs dbtaiedhgroperaryof slots
entries, by the size of the slots (slot size) stored
ERcTIRed tRURBR ANy EPEFRINIncE oo e iieMeantn fhmation
%ext filg information of the property file FP. The

¥ &hec ﬁT?DITﬁFC?%%ﬁﬂbGP%Fr FECECCSMPREST Feakpods the
of the thunbnail picture file FTH and the text file
FIRF MO Re TRl BERP R JhPE A5~ i R R W spondi ng

I Bl Higme OB PLOALS, C T o s,
R ST A L ——
AU SRS RSSO, LEOTLAS 1 e

e B A T AT N Gt e

anste §) 8 S L oL 2 e
408 SRS 1158, EORD LHEC L, 0L DL L S By
éﬂ¥%§E59nb9ftﬂJ“%f¥@:B¥ FRe th e s (slot size) stored in the
thumbnail-picture-file information and the text file
information of the property file FP.

The system control microcomputer 3 detects the locations
of the thumbnail picture file FTH and the text file FTX from
the head, and acquires the corresponding entry data of the
thumbna;l picture file FTH and the text file FTX from the
locations.

Thus, when there are two or more files, the system control
microcomputer 3 determines in which file the first sleot number
for reéding is present from the slot numbers of the files stored
in the property file information, the thumbnail-picture-£file
information, and the text file information. When the file is

other than the first file of the files, the system control

microcomputer 3 subtracts the first slot number of the file
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corresponding file. Thus, when there are two or nore
files, the systemcontrol mcroconputer 3 detects a
corresponding file fromthe files, and acquires entry
data fromthe corresponding file. In the process of

di splaying the list, the systemcontrol m croconputer
3 detects the location of the corresponding entry- on
the basis of the slot nunber of the entry fromthe

head of the file to thereby acquire entry data. Al so
fron Hdieofhept Flot ownhgr pfocessdinbe sydtraitéphieslit by
m croconputer 3 detects the |ocation of the

% rekpondtiFr) entdstent tithe baxsiagiof tdfe thel entmunber the
of the entry fromthe head of the file to thereby
eGgiATPonedrey fddta. Wien the user gives an instruction

to scroll the list, wth the content file displayed
in | SPuPortheradsherssere bed cageee filee, shstemtensongikol
- mcroconputer_ 3 detects index information .
PUTQACBRE LeRt T 9H6EER) 2 siorrkePPRAERY Bl fapmorhe files,
E%F$Xt entrg_index) at the first or last entry in the
EEEPOACS oF R ERY 1At A rPRet iR eFOT ERP U@t E1the
first_slot nunber oE 'thﬁ foll own _entr%,in t he
di r ectPINHTLEH P By SPHRY RS the PR S¥steReontrol
detected jndex,information (previous entry index) or
e SRR TR o?er‘fa%‘%%&n@ﬂe(ﬁ%fs&t_ﬂém ?&7}%&?@&95%@%@%?@5{%
optraql_.icraqc uter 3 then(yge%ects the | ocation of
Oﬁhgg? g‘quolvﬁ_ it glﬁn%)rs)}qtnn?%e’ai et{FomPt 55 f(’ff’ms@?%lhlead of
drom, ?e fipst . slot nunber, and gcguir t he data oé
Fretintr v° ERer &L iasiiedR: Fof ok B tomiios 3 abguPPRs®
following process, the system control microcomputer 3 detects
the location of the corresponding entry on the basis of the
slot number of the entry from the head of the file to thereby
.acquire entry data.

When the user gives an instruction to scroll the list,
with the content file displayed in list form, as described above,
the system control microcomputer 3 detects index information
(previous_entry index) or the index information
(next_entry_index) at the first or last entry in the direction

of scroll by the user, and detects the first slot number of

the following entry in the direction of scroll by the user

according to the detected ~index information
(previous_entry index} or the index information
{(next_entry_index). The system control microcomputer 3 then

.detects the location of the following entry in the direction
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entry data of the other corresponding file fromthe
newly acquired entry data, and scrolls the list. Wen
the user gives an instruction for display in tree
structure, the systemcontrol m croconputer 3 displays
a root folder and | ower-order folders of the root
folder within the range of display by the nonitor 8.
The property file FP has the entry of the root folder
at the head thereof. The system control m croconputer
gt reaustl themdelie Girstheleht nymipér t erdr eotiuf véslerhd derna
the first slot of the property file FP, and stores it
PhH e sRity. TiIFhes¥ysaremordamtir olicrpcompwnput ragduires
acquires index information (Child_Entry_List) ‘
PHEFE At &Ff thite dtbREr corderperdinestidie fnm dbiestmemly
folders fromthe entry data_of the root folder stored
Y e EREEY , daly detescEolhe Fheatitns of the
entrie% of the |lower-order folders. The system
cont r PRI RO USRpUBEYeS RadgStrBst&on riprdgtapbay the tree
|.ower-order folders fromthe detected |ocations, and
T EdVer, T GEFERT LA HobFERfWBILeENT (G188 18K SthEoot
i ndex i nformation

%#ﬁgggt foldﬁﬁs fgon%tﬂi .
f? A2 BRI SEReof LR e Eh Oy taar o tTReLdgE eifihin the
30t 6 TR CORG Bt PYTEFSE) 1 ncli Tat | ve of
o R L on I S OS2 15,1 0% 0
GRh T L AL R L S
thlCAREQPS! theCORLLE S TRG 2YSEORD G EQL 5L QGQIRULEL,
of the property file FP, and stores it in the memory. The system
control microcomputer 3 acquires index information
(Child_Entry List) indicative of the lower-order entries of
the existent folders from the entry data of the root folder
stored in the memory, and detects the locations of the entries
of the lower-order folders. The system control microcomputer
3 acquires entry data on the lower-order folders from the
detected locations, and moreover, it detects the lower-order
entries of the existent folders from the index information
. (Child_Entry List) of the entry data.

The systeﬁ control microcomputer 3 searches the indéx
information {Child Entry_List) indicative of lower-order

entries from the entry of the root folder to detect the property

entries of the levels that can be displayed by the monitor 8,
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3 displays the tree structure of the existent folders
on the nonitor 8 using the attribute infornmation of
the detected thunbnail entries or text entries. Wen
the user gives an instruction for display virtua
folders in a tree structure, the systemcontro

m croconputer 3 sequentially searches the index
information (Child Entry List) indicative of the

| oner-order entries of the, virtual folders fromthe
2ht ArEscht thRcorsesPpbttiey thambnatkentit ess phaesammtries

Frocess as for the existent folders to display the
Fee Wer BECRAEoeNtRECT r (gl S¥8terercongaof el grarficrauter

?. Wien the user selects any of the |ower-order
SFEBIEYFI ot taee PheRChereIat, thet erisientr elderucutae

of fié@d |.evel of existent folders or the tree

TV hure BT fheed EEIBR B! I GPFIAioN Giidde detected
éﬂiﬁja. d op the nonitor 8, the systemcontro

/i ¢ 6%%ﬁpﬁ?5fl%sé@%ﬁfﬁ@sepﬁél?ﬁdex i nfor mati on
(ChiI%hEnH5¥ List) jndicative of the | ower-order
entri €8°6n " HESEoAt et o LBSTERELIG, FRE biRkqeyirtual

| der. to detect .the, entries of the content. files of
SRREE LR ASEH S lnai ! oo Ph e Contanl Hiduacopparer

h | . af, the t t t oo thi , _Wher
the Teibrielasr g 95uB on HHE moRite: 6 yrorhation
l;eqt ; . trol .
SR o 5. 2FGpe P S| AR T e oo o tegop®
L t di_spl f t | der,
R Ert SRS S PP RCRBE Y 2 LB EEM T Rpnc

e@:@@ugéﬁﬂlh@ys%n{erff@é&st D€ (8T « SPAGt Folders to display

- the tree structure of the virtual folders on the monitor 8.

When the user selects any of the lower-order folders from
the root folder, with the tree structure of a fixed level of
existent folders or the tree structure of a fixed level of
virtual folders displayed on the monitor 8, the systenlcontroi
microcomputer 3 searches the index information
(Child_Entry List) indicative of the lower-order entries on
the content files set in the selected folder to detect the
entries of the content files of the selected folder, and adds
the content files to the display of the tree structure.

In this case, when the lowermost-order folder on the
monitor 8 is selected by the user, the system control
microcomputer 3 scrolls thé.whole display to the root folder,

and deletes the display of the root folder, and detects the
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When any of the folders is selected fromthe |ist of
the existent folders and the virtual folders by the
user, the system control mcroconputer 3 detects the
entries of the content files in the selected fol der
or the entries of the folder, as in the
above-descri bed display in tree structure, and
di splays the list of the attribute informatien of the
detected content files or the folder on the nonitor
St RO R eflsiwgaropder Sollder egdfdimltays thest ipgheleapty
user, the systemcontrol mcroconputer 3 detects the
BATS9-es of the content files in the selected folder
or the folder, and displays them That is, the system
cont r PR TH6OEnbhe drldesddicheseehrd tfrem the ddst@fethe
to, the |ower-order, thereby sw tching the display b¥
THSGoRdC 9% 270 the VishPrrbEogdephdy Eeuster thPvasten
an . nstryction to shift to hi%her-order di splay, with
e

THE OO PERECFPIRYLYE Difle et deFhsr enFbl eror et difpIcepégnt
i K1 T0h SCARPERE Ry PR ShAdiEaiTy &ner Ltier, as
R e L 1 8 3L e L PR B0 L5 2
LB, b B0 A8 BB R LD S
ARSLenL S YeA0dE )y THE YS90 BBl oy, forcer 1o

' E L,st)-indicative of the pther | ower-order
S%gggkg?iEEQ%FH?%%)%%ggsgﬁft ﬁelgﬁ??y a?asgﬁg?ﬁecon rol

wflegBeonoider 3 IRlARLS tRe AGRYIIS B EXe WA 190 in
acquiring the entry data

the selected foldex or the folder, and displays them. That
is, the system control microcomputer 3 searches the tree
structure to the lower-order, thereby switching the display
by the index file on the monitor 8.

When the user gives an instruction to shift to
higher-order display, with the content files of one folder oxr
folders displayed, the system control microcomputer 3 detects
index information (parent entry index) indicative of the
higher-order entries set to the property entries of the
higher-order folders of the displayed content files or folders,
and acquires entry data on the higher-order folders using the
index information (parent_entry index). The system control

microcomputer 3 searches the index information

(Child _Entry List) .indicative of the other lower-order
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of the other files or folders of the higher-order
folders. The system control m croconputer 3 acquires
the corresponding entry data of the thunbnail entries
and the text entries on the basis of the acquired
entry data, and switches the display of the nonitor
8. That is, the systemcontrol mcroconputer- 3
searches the tree structure toward the higher-order,
thereby switching the display by the index file on
ener iarhicrorth@, bikéssgStem cortmpldardac poc ohpul egheY-icgeder
two-way link information that defines the tree
Setdruuke aghuingdeptiyidesa, Thwradyseequiointy the entry data
m croconputer 3 nmakes a good use of the index
Phigraetibes Eparentr dmlderisndéxFhankighrrordex folders.
information (Child Entry List) to shift the tree
structfife E¥SERR Hghepl orberoenmiuwindr &r deeqwiras glihe
speed to which the display. The systemcontro
TesPoRfaterens ekt v 6§ hrethupbraibfengsipetpnd the text
condi tions such as the date of picture shooting and
YHE 165t 8P dihupaate Yy thectc® imsucnpEy faten, apd@witches
earcheg t he operty file FP for an entry according
T cHEPla: of LORGreTE &0 ABRBeica Bt respeAticRgtTol

m cr oconput er

ropert ntry, The stem control 3
“ﬁi%%lcg?guge?eg’f cReFESRT bRt t HEFSfonftBrcdireactoafihgthe
t.o,the entr ata,on the detected property entry. Far
RGP ERPRGC L HECay BT TPl Chs CHBEDABRLEDS TARe File

he sq?rch in reverse chronol ogi cal order of

o%x %ggt I%O]‘::llt

recordi ng %9 or updat e by sequentially searching the

i ndex.. nf Qr fon fro t he i ndex_ .information .
(last P40 Py e PrhernbPol it Paeiominsf b o0 GHo-way link

information that defines the tree structure of index files.
The system control microcomputer 3 makes a good use of the index
information (parent_entry index) and the index information
(Child Entry List) to shift the tree structure to ﬁhe higher
- order or lower order at high speed to which the display.
The system control microcomputer 3 receives the input
of search conditions such as the date of picture shooting and
the date of update by user’s menu operation, and searches the
property file FP for an entry according to the search conditions
to detect a corresponding property entry. The system control
microcomputer 3 displays a‘search result on the monitor 8
according to the entry data on the detected property entry.
For searching, the system control microcomputer 3 may

execute the search in reverse chronological order of recording
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the index information (previous_entry_index).
Alternatively, the systemcontrol mcroconputer 3 may
execute the search in chronol ogi cal order of
recordi ng or update by sequentially searching the
i ndex information fromthe index informtion
(first_entry_index) of the first entry to the index
information (next_entry index) The systemcontro
m croconputer 3 may al so execute the search according
¢ upHetddtves efuantdatlilgnsef rching € tyddatiaformation from
(entry-creation-tinme) or the date of update of the
e dingsx (lerfiomynatrd din f { lestti_emtirymepdedherf the luser egimeso
an instruction to display related files in the
Sl efrnd ipeseasson tipeeyyotenewont rigidexyi.cr tioammateveldy,
detects managed information and managi ng information
e sHeteRt ¢ tdslani FaeCHNREtehe Berreteaeditheosearch in
Furthermpre, the systemcontrol mcroconputer 3
THBNSILpROPRFASE et riece idididc aredP8yte Hey negmutpsdially
i nfformation and nmanagi ng information, and displays a
GG I FPe $ofe e frmatienc §neBnthe | {rdehatniegdagien
@ﬁg earch cqgﬂ{tions accordin to the entry data on

& 5hr SBEF 1L )] 85 Eherd ep<ATAYcH Ehg i ndex information
crocopputer 3 thus sinplifies the_search operatiaqgn
BV ThE™ i et PUHY t hEGi SPTERGIBEPL oL FEP MRS St BEY

e user selects a content file from

fil.es, VMent%% a
TSt SBFCLont it S°PT Fod Sivd AgdetO dh AetrPuet i Gifatgon of
e Bt bopae MUt SRE-EaohohtBahcs Fhe S of update of

re ondi file recorded on an optical disc and
BresERte | Mg fgdgidpation tine)

When the user gives an instruction to display related

files in the searching process, the system control
microcomputer 3 detects managed information and managing
information on the entry data that hits the search conditions.
Furthermore, the system control microcomputer 3 detects
property entries indicated by the managed information and
managing information, and displays a content file related to
the content file that has hit the search conditions according
to the entry data on the property entries. The system control
microcomputer 3 thus simplifies the search operation by the
user and the display operation for the related fil‘es.

When the user selects a content file froma list of content
files and gives an instruction to display it, the system control

microcomputer 3 instructs the sections to reproduce the

60




When the user selects a content file froma |list of
content files and gives an instruction to delete it,
the systemcontrol mcroconputer 3 searches for
information indicative of the relationship anong the
property entries of the corresponding files. The
system control mcroconputer 3 then instructs the
recordi ng-mediumunit 14 to delete the correspondi ng
content file according to the information indicative
BPr¥FrPonddngt fohshigrorded whean i ¢pttiarmlbeidel eb@hrdsents
this case, the systemcontrol mcroconputer 3 detects
thetQridiseme9Trent ry of the content file to be del eted,
and detects referred information set to the property
ent ry ThoRdhe 43rr entegtof consenbitdnti rom @11 ot bé content
g eted has information to be referred and when the
%ntd giresiad fRFbrreiateyelshotifer thomyenenfddngrol
cystemcontrol m croconputer 3 notifies the user
%%ﬁ" PPPRECH £ 7RAFTND TR didormattomt brdicatiive, ofnghe
s the.deletion of the content file. Wien no
lﬁﬁfﬁbﬁ FW e TPEFRFIRAF HYs eBBE1¢% ofhEhe fiesresprrdpag
Egptent file %o be del eted, the systemcontro
i G oC OMBUT &P * S0 R ?ﬁ%??ﬁQEﬂﬁ%ﬁéiéﬁhﬁﬁsé%%%FQﬁts the

TR AL e B P B5TERR %E&g&%&%ﬁ’%&%&ﬁﬁt
| é%%ftﬁ?g%ﬁ ngnfg{cr conﬁb&@?gé %%fégﬁ§g2%; WﬁatPSn the
SRt S P I b R ORI R L O Che basi <
of t hfn [Eﬁggg:%%é,néﬁé %Sltglrlll coornttr% mnPcnra Iom%uter 3 detects
the property entry of the content file to be deleted, and
detects referred information set to the property entry. When
the entry of the content file to be deleted has information
to be referred and when the content file is referred to by
another content file, the system control microcomputer 3
notifies the user that it is difficult to delete the content
file( and stops the deletion of the content file.

When no information to be referred is set to the entry
of the content file to be deleted, the system control
- microcomputer 3 detects the presence or absence of managed
information and managing information from the entry of the
content file. When managed information or managing
information is set to the entry, the system control

microcomputer 3 detects information to be referred from the
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i nformati on, wherein when any of the other files is

not referred to by the other content files, the
system control mcroconputer 3 determines that it can
be del eted, and thus instructs the recording nmedium
unit 14 to delete the information. Wen deleting the
content file to be deleted, the system contro

m croconputer 3 updates the index file in response to
the deletion of the content file. In this case, the
BYSPerTY 6BRTY Gllse Eenddepetier Zides eedatedecenheycaitent
the content file to be deleted fromthe property file
EPLe t3e thAURTE [ofpthe uranadad anfrrpataieh hrethextarfadiag
FTX, and sets the slots to which the entry is
SRE D °fs Whege 18 whan annefdihs ehaofi ket 1s not referred
m croconputer 3 detects a property entry indicated by
F%g’é(x“}en SstafPRretpLévrsushemsEemerRiLolapticr ocomputer
%f%n§t entry_jindex) on the search order recorded in

HEPESHTOpERt Ranttly G PRedebRtetht 3 Ehis besyeletedhe

JQ? system contr o] nicroconEuter 3 then updates the

F RSP B AR oL Y dréeicode1eRe rihe dddormatdornext

entry_inde n the search order set to the detected
pr opgﬁq ?/ne%%l?%lf’ﬁ éﬁf’cﬁoﬁtﬁﬁﬁﬁé Cals° Fcfses]tﬁtp?q'hEhe system
t roperty.entry. Wien the .cantent. file to be
G ol P PLBE B Eingf12d HIE BT Thad Lptrefoonse to
der.; system control _m croco ter 3 updates the
e %eleut'g ¢ Hh conitﬁ]ngr ﬁ,g}?bn%(l?‘lgﬁg.? ?ﬁ?p ﬁ'ﬁdé’)y tem

- correspondl ng | ndex

bS5 Bl Bk 2 Th° BIELAT .

control m'croc nmputer e

&bE id%%e@&dtél%mcgﬂé %}_Ioneirlt?/ %1 eb%‘"P(,jetlhee-:et ggumbnail picture

file FTH, and the text file FTX, and sets the slots to which

the entry is assigned as free slots.

The system control microcomputer 3 detects a property
entry indicated by index - information (previous _entry index)
and (first entry_index) on the search order recorded in the
property entry of the content file to be deleted. The system
control microcomputer 3 then updates the index information
(previous__entry_index) and (next_entry index) on the search
order set to the detected property entry in such a manner as
to skip the deleted property entry. When the content file to
be'deleted is at the head or the last of the search order, the
systemcontrol microcomputer 3 updates the corresponding index
information (first_entry index) or (last_entry index) at the

header.
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according to the index information (parent entry

i ndex) indicative of the higher-order entries set to
the property entry to be deleted. The system contro

m croconputer 3 then deletes the record of the entry
to be deleted fromthe index information

(Child Entry List) indicative of the | ower-order
entries recorded in the detected higher-order entries.
When managed i nformation or managing information is

set 3% héveheRry epnt¥rel cortamecofipheero be detiaatied, the
the system control mcroconputer 3 deletes the other

Rbvrenondere entidicsat el byet wonvenagdd lenf oo maei clieleted
the managing .information fromthe recordi ng nmedi um
UNTRTERT ThYs Ehenelndsist dafespeftn nilersedhperiary_3ndex)
deletes the entry of the other content file indicated
198 1¥En 8§ eGP NP bYRRE TS epkEiefafal iy the property
iq;ornatiog aron1the index file in the same way. \Wen
TE% FPHY CRIEGFRRL i el 8YEER™ ContRel aHGRPSmPrker 3 then
éé%gfgy i Ie(§q§Pe de%eted, t he system contr ol ,
M CTocomputeFcC 8t 60E LMY LAY Bretre Eonrdihe frrex
referred to(ﬁy th referring inforpmation,, and del etes
TRETMBEGPR P o ER R Yy Lt o) Bederbt By S bty er -oxder
dipfqroetio 0, he referr d-v$|d1|s§et to the
SRR o GBS FTSRT O U GF IS = PREFL§T os
the deleting process by .making effective use of the
| ndex’ T n B o TR S oAy Ra e tion ¥ set
toNeXE_eptLy_ipdgx) . PgLent enfry,index),
%Chlld_Entgygﬁls ,co %ﬁggga %nF?;beLﬁ%i%,e 'N&#ggFﬁatem
CEREEMlLJﬁﬂEEoc@ﬁEuﬁQrcnk deletes the other content file
indicated by the managed information or the managing
information from the recording medium unit 14. Thus, the
system control microcomputer 3 deletes the entry of the other
content file indicated by the managed information or the
managing information from the index file in the same way.
When referring information is set to the entry of the
content file to be deleted, the system control microcomputer
3 detects the entry of the content file referred to by the
.referring information, and deletes the record of the entry to
be deleted from the information to be referred, which is set
to the entry.
The system control microcomputer 3 simplifies the

deleting process by making effective use of the index

information (previous_entry index), (next entry index),
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When the user selects a content file fromthe Iist of
content files and gives an instruction to register it
as a favorite, the systemcontrol mcroconputer 3
sets two-way link information between the entry of
the content file and the entry of a virtual folder
for the favorite, as shown in Fig. 15. \Wen the user
gives an instruction to record picture content files,
t he system control m croconputer 3 controls the
JBRF SR T- APV _fthEe R hagi (frideuEREr?_bisthe |(MReaged Entry
gcg #re the picture content files in sequence, and
&th ds(Bfaﬁ’é"g&BHt EREry thisd3 .0fnEnSBpPRcal disc. In this
case, fhe systemcontrol mcroconputer 3 defines the
folder}ﬁ%b5¥8|?ﬁfﬁ(?qﬁﬁgtédéaﬁﬁ%te%%ﬂﬁﬁ¥ﬁgfFBmc%ﬁﬁrkﬂSt of
the ol er ti on of the recordi ng nmedi um unit
Rere el&?r GrAgIt RS Kﬁrbtjlﬂ'sé:%ﬁ’tlgﬁt te| T-%%l%tc?rasltt gs a
Iow f|Ie to b in atree structure
AT VERES R oL g%&PmBPtﬁﬁrﬁ el EPActeY Link
ter re ord content fi
sysc%{er%r%ggﬁt rol oM %r%‘é%ﬁ%-‘ét ge the (8R5ERE gﬁﬁ@ aﬂ?gié}f(e gy
r ti ca dISC I.n_correspondence_wth
fgpﬁggngpnggg qfﬁ%ﬁbgﬁﬁen?v? T%%’ aﬁr#ﬂ?ﬂpslﬁagég the

~systeghepnig ol 1 rRAGIPULer n2 84 iér}ez;a& V%gccgf [ pighure

attribute I nformati®on necessary or C
doe@rduring L. CEEPLAINGC00 LI CONLBNL T &
after the Cconten s have been 1eco ?Eféfgthe
LR ONE MtPle lﬂag{&g%[. B 23 oL éiggé A0S EREE he
ata of the proper 4°FP nal
pﬁ'&h%éecgh\‘:@nf-rﬁle%nq.nt I%%qh@ﬁ: f' fd F];Q&%%t the content
Constitute the index fileon th asi's he ach|re3
falkki BHI&n optical disc. In this case, the system control
microcomputer 3 defines the folder according to the advance
setting to control the operation of the recording medium unit
14, thereby recording the picture content files so as to allow
the files to be managed in a tree structure based on, for example,
the year or month of photo shooting.

After recording the content files, the system control
microcomputer 3 updates the ;i_.ndex file recorded on the optical
disc in correspondence with the recording of the content files.
- In this case, the system control microcomputer 3 acquires
various attribute information necessary for creating the index
file during the recording of the content files, and after the

content files have been recorded, the system control

microcomputer 3 generates the entry data of the property file
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information. That is, as shown in Fig. 20, the system
control mcroconputer 3 proceeds fromstep SP15 to
step SP16 in correspondence with the recording of the
content files. In step SP16, the systemcontro

m croconputer 3 assigns one or a plurality of slots
as the slots of the entries of the recorded content

files. In step SP16, the system control m crocomputer
3 locates the generated entry data to the assigned

Efotidre thymbnaidgpitettadidhel Bt prashontete fideoFB8dhat
content files to the tree. At the reproduction or the
FPREELTHE BREBMESALE AN the Brotorprheracaiudredext tidute
retationship anong the entries in list formon the
bAST Y Yhe index file read fromthe optical disc,
and executes the abpve-described di splay process
accoré%ﬁéiﬁfﬁtﬁ?r@%%?ﬂ df thiegist. FRespagteplaontret
ystem contral mcroco ter 3 registers the tree )
HEEEER 3 e8] Fe siowaciis via nthe sFag in
re n.which the entries o he recorded,
ttnfehts i rt%‘&. $EEPEE Y nO{ tF engﬁfltgflépgém—, In
em,co 1 CI,0C uter 3 registers,the
L, BEL6 ROk Lo T N R bR ol & ShfidHRone o
, Ln_ Fi 10 nd dat es e
e P BEio PR o le 510 O PR SaPBRE % L mecprgen

ddistnclmstep STL8olha cvstemcontrol mierocomuter. 3,

updates 65 the record o ex

30!953351%5 Qhécg&“e%rtgﬁn%méﬂr d‘égg t%eg;ﬁl%i tsii%rﬁeidnsfo es, thus
list, and then proceeds to step SP19,
registering the entries on the recorded content files to the
tree.

At the reproduction or the like, the system control
microcomputer 3 stores the relationship among the entries in
list form on the basis of the index file read from the optical
disc, and executes the above-described display process
according to the record of the list. 1In step SP16, the system
. control microcomputer 3 registers the tree structure in a list
in correspondence with the tree structure in which the entries
of the recorded content files are registered.

In the next step SP17, the system control microcomputer
3 registers the entries the content files in the link list on
the search order, shown in Fig. 10, and updates the two-way

link information on the content files in the list.

In step ST18, the system control microcomputer 3 updates
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where it term nates the procedure. By the process of
Fig. 20, the systemcontrol mcroconputer 3 records
the entries on the content files to the text file

FTX, the thunbnail picture file FTH, and the property
file FP, updates the record on the other entries and
headers recorded in the index file in correspondence
with the- record of the entries, and updates the index
file recorded on the recording nmediumin

tbe respodden cdeni tdet e Ireeobricheooptheal chniceatcbidbsg to
That is, the systemcontrol mcroconputer 3 sets index
the¢ clapstriiphion hunishai Lipt ctande tékotpramiesds andst4dvetra 9,
data sl ot index) indicative of the relationship
Beevedt temmindtedrdid mpicckedueefile FTH and the text
file FTX, and sets index information (Next extends

sl ot iB¥dekhei miaessisveodf Fhe. .| owhreg system Thentrol
system control mcroconputer 3 records the entries on
PHE EHPERET | 3 | R&eBilst e ef PREBIE N KB, canteP files to
updates the record of the other entries and headers
"r*g‘”c&red%d

fohet FEX: j Heexthumbasid pdrtespofitfen T HM tamdt fbe
record o%,the entries, and updates the index file
BRSO FRe WREVDYSA AGenERFUA oRrnthaotbsporriaiics and
wth the reco%q,of the content files. That is, the
h&psieam LM 1R GSc ORPBE el e 4Bt FERONARRED it She
thugbng%} picture slot index) and 66 )
t8- Fara sT Rt E 1 5itre £P Y Wei TS F8S ot date £ &p atgsiidpon
t$§t¥gen fhe t hunbnai | Eicture file FTH and the text
& L ﬁ.se ngn%}ngeltug in correspondence with the record of the
content files.

That is, the system control microcomputer 3 sets index
information {thumbnail picture slot index)’ and
(Meta_data_slot_index) indicative of the relationship between
the thumbnail picture file FTH and the text file FTX, and sets
indexinformation(NEXt_extends_slot_index)indicative<xfthe
following slot.

The system control microcomputer 3 records the entries
on the content files on the files FTX, FTH, and FP, updates
the record of the other entries and headers recorded on the
index file in correspondence with the record of the entries,
and updates the index file recorded on the recording medium
in correspondence with the record of the content files.

That is, the system control microcomputer 3 sets index

information - (thumbnail picture slot index) and
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i ndex i nformation (Next_extends_slot_index) indicative
of the followng slot. The systemcontro

m croconputer 3 sets the link of the two-way |ink
information as follows: the systemcontro

m croconputer 3 detects the managenent information on
the search order of the content files fromthe
search-order nmanagenent information, and updates the

i ndex information (last_entry_index) of the |ast

éHetry data lvd odedndbxbrideictbive be fle s¢1st ainshuipbertvefen
the entry of the recorded content files. Then, the

she ttdwinbord L ot i aivgeotohp ETEradd dekecdst fhideFpeaty sets
entry that has been set in the index information

et ipherpat inexent_attendasslent iydeandndpdat e bhehe
index information (next_entry_index) of the foll ow ng
et 3rigy sHet-search order of the entry data to the
first entry nunber of the entry on the recorded

cont erftef FYgtem gengpplyiijaropegrutsr 1 ketsyshemissm¥ dhe
m croconputer . 3 sets the index information
rarent Emlf yiPhersationdi eat £9dlows: t KBehisgEemorapatrol
fol der entr 50 the entry of the recorded content
I?Ji‘ifé’,coa‘ﬁ&t&%r eQﬁBﬁSF%gF%‘? P2 ESRe i Woipgition on the

m cr coqgfter % sets the index_ information (child
S@‘rﬁ‘ﬁ?’ LTS19" PhdFeat FOBTERT t Rélent FreR dhe hrearstorgeqr
cont ent il.e to the higher-order folder entry. The |
TEPGOERERnFSP T O trorfPitl eiPIaen schapthads AHoTRARD
EEE% %I%g ford%£F(€anﬁer of entries 67 of the}1
APSSerty Y+ RAEE. Wbt hasbyRRent @BniRg| Search order to
t'iqecfzpfsocngfggrnu%bgg%fcttheeagggr?%f the recorded content files.
Then, the system control microcomputer 3 detects the property
entry ‘'that has been set in the index information
(last_entry_ index) of the last entry, and updates the index
information (next_entry index) of the following entry on the
search order of the entry data to the first entry number of
the entry on the recorded content file.
As shown in Fig. 13, the system control microcomputer

3 sets the index information (parent_entry index) indicative
of the higher-order folder entry to the entry of the recorded.:
content file, and correspondingly, the system control
microcomputer 3 sets the index information (child Entry List)
indicative of the entries of the recorded content file to the
higher-order folder entry. The system control microcomputer

3 also_updates the index file also for the number of entries
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exi stent folder in the optical disc according to the
record of the content files, the systemcontro

m croconputer 3 also updates the entries of the
folder in the sanme way. Wen the anobunt of data in a
content file beconmes lower than a limtation of the
recordi ng nmedi um whi ch can be nanaged by the
recording medi um fi |l e managenent system during-the

r di th ontent file, the systemcontro
c?% éﬁ%ﬁf@?y % g?a??s to record the content file in
anot h ivide one content file on tine base,

and r g@&?dt hSeYs SHt EREEFTY aiGrecsmprEealT fpsofre et an
BLEn i Uhafese e s Een o e ceonpis 3
S LT Rl o B e
LRSS g ol Bpese f LT 5 1 1L ge ot

¥.e: 2" bR %ﬁgﬂgFt‘f‘? ahbhern aﬁ§’g§ R
e %r&?@%ﬁ%‘ﬁfee?ﬁ;%cg’rm it AR5eh TpuP hphasa

B e Qteéoli@:l.ﬁ?gfné&ﬁﬁrh n %}?ageé}%ern' essgfs%tamr 88? Sgthe

content files fo the |n ex fi fteém con

rEce-asAERU &fe §oﬁ@&h§fﬁ[<§ EHS g%tt(aheccbn%fr §he r?,grlolc%mguaer

having slots nore than the preéedetermne

CEeates @ Eleéléﬁdi'ttlﬁé Cgﬁtélllt! 8516 Wﬂeﬁefyfgrto divide
sel ects any of content files and edits cont ent
ohkl eont &Gt SHASIEBNCONRE ObadH CIRGOMRULEE s Sk ENNQFUGEES Fi1e
in a plurality of files. Also in this case, the system control
microcomputer 3 sets index information (parent_entry index)
indicative of a higher-order entry in the first file, and sets
the .index information (child Entry List) indicative of
lower-order entries to the files other thaﬁ the first file,
thereby recording the relationship among the files
constituting one content file on the index file.

When any of the property file FP, the thumbnail picture
file FTH, and the text file FTX has slots more than a
predetermined number of slots at the registering of the entries
of recorded content files to the index file, the system control
microco_mputef 3 registers the entries of the file having slots

. more than the predetermined number, and creates a plurality

of files. .
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the content file with an effect. For cut editing
process of the effect process, the systemcontro
m croconputer 3 reproduces the content file according
to cutting instruction by the user. For effecting
acconpanying transition such as fade-in, for exanple,
vi deo data output fromthe video decoder 17 is
processed by a video-signal processing circuit (not
shown). The system control mcroconputer 3 records the
edi t e@#heporhentsefided egry samn pptfi caltatits€i1en ari sdtaséhe
the system control mcroconputer 3 registers the
emtrantoffilhe Eek tabteponrrprol inienogompetenddxedridogiuces
update the index file, as wth the recording of a
Preogrgeabni ek wijthean WigeqtecoFdf mytt kdibdngeprocess of
content file in an optical disc, the systemcontro
MHeor 6E6APLIt Brogesst s thef e?YSHRT | APBERRL | BACTgABMPUter 3
information to be referred to the property entry of
RFodygetetn GeréRntt fike asgoradngrichertylantins tgructhan
original content file (in this case, the video file)
Rhdfre EsrEf erfifdd e TEBCBYNY EPPad legntERS Fiiqn sygh as
hown in_Figs. 17 and 18, respectively, and sets
erBncel AFOTRER i SAYES ddeheprRife fEGT tdhift Yideo dgrefer
he editin rrocess i s deletion of unnecessary part
g WRATEHECHSBY g1 VRSChns  HE RAIG G € rsboFe (not
%#gan?riginal file, the systemcontrol mcroconputer 3
y técord the edited 69 content file while deleting

: g?;g ?ﬂet§§%€%%P%%H réi'£3£§¥§¥H%% erog %é@%éﬁ%'éﬁ% edited

content file on an optical disc. In this case, the system
control microcomputer 3 registers the entry of the edited
content file to the index file to update the index file, as
with the recording of a picture content file.

When recording the edited content file in an optical disc,
the system contrel microcomputer 3 sets referring information
and information to be referred to the property entry of the
edited content file and the property entry of the original
content file (in this case, the video file) that is referred
to b‘y the edited content file, as shown in Figs. 17 and 18,
respectively, and sets reference information to both property
entries.

When the editing process is deletion of unnecessary part
and when the user gives an instruction not to store the original

file, the system control microcomputer 3 may record the edited
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In this case, the systemcontrol m croconputer 3
updates the date of update of the entry of the

content file. Wien the type of search of the index
file is set to the date of update of (type_of _order),
the system control mcroconputer 3 updates the index
information (previous entry index) and (first
entry-index), and furthernore updates the index

i nformati on (previous entry index) and (next entry
comdent Hhle tWid 1sedetdit igdenrofoft hkeotdrererpr 6pee trypcorded
entry so that the entry becones the [ast of the
gedihechoptdeal hen. a recordi ng medi umin which no

index file is recorded is |oaded and an instruction

t o redortthis paseurtbecayttem céniml nscygpyvamuizr Mupdages
recording nediumin which only a content file is
thecdrtiedbfanddaneiafsthacantoy 00 tdreeavptent ifidex fiihen the
is given, the systemcontrol m croconputer 3 displays
wWrespécidarah wénthecimser 6hle He mohi tortl® dapg of update
receives the setting of the type of search-order
YahBf P i srsterar i GiP ST Yaiecer Bl FrocaEP BN Updates
Figs. 10 to 12, the systemcontrol mcroconputer 3

& t chidehe seREPHIRTION he (REAVioNsSsEatal_spgex)  and
between the date of creation and the date of update to
Lt SERBN L BY A%t ar ARAgeAEFith g otRe BRERESDF fhfe index
,%%tting. t hus cneating an index file and records_ the
'nd int I3

ER2FHPR (PReYiPBEofEF Y- MEFUN "]  PERE_PREBY dh HiF dnan
r epr oduci ng .appar at us shown in Fig. 1, the index

eSS Darer mibaeee - PERRAH 6 PBEEY e ihayg-he entry

oFRGREa TV Tt e TPaBPabr diesigenent. The i ndex
file Vl&lnaesn éa L%rceoq:%ti%[;rpr.leréie:l.%m in which no index file is recorded
is loaded and an instruction to record a picture content file
is given, or when a recording medium in which only a content
file is recorded and an instruction to create an index file
is given, the system control microcomputer 3 displays a
specifiedmenu screen on the monitor 8, and receives the setting
.of the type of search-order managing information
(type_of order). AsshowninFigs. 10to 12, the systemcontrol
microcomputer 3 switches the setting of the link on search order
between the date of creation and the date of update to set the
order of arrangement on the basis of the setting, thus creating
an index file and records the index file in a recording medium.

In the recording and reproducing apparatus 1 shown in

Fig. 1, the index file has continuous fixed-length slots each
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nunber of entries (managenent information areas) each
i ncluding one or a plurality of continuous
fixed-length slots and identified by the index
information of the first fixed-length slot. To
indicate other entries, for exanple, index
information (previous entry index) , (next entry
i ndex), (parent_entry index), (Child-Entry List),
(Managed Entry List), and (Managing Entry List),
BRPIIERPE B et mumbers( insex 1 miontrieftyiiong thei otthisre of the
entrles are registered to specified entries.
PEWFr R n@AREangiemienthe Feeotuiien Gtk rleps odlupiedptermined
aratus 1, when entry data is reproduced from a
%@Eﬁ%dOént pytrbes t HEanpdenent | einfidrmatdeont | areadf) t kech
desired entry with respect to the head of the sl ot
%@%ﬁgb%n% Qe tRIFPLSFY 1He COBF bRupmtFdredndenyieh silpss
of . th o% wi t hout reading the index file into a
Hishor e%ﬂ Jg‘?%sﬁyngt]i“ﬁe inGerespoferrriel Bet Renthhe first
ntrlz Qﬂ eir |ocations unlike the conventiona
AFSAAETETR SHok:  fPt nEHeR e QPG §RERHST e pFTd SRR Le/
r ed entr%%data can be acquired by

?§%$oaucﬁﬁﬁkﬁgptfﬁFVPHESpﬁ 5y ¥W4%¥Nm{?ﬁﬁﬁmﬁﬂ§&&Lﬁﬁdex)r
ﬁeceﬁggéﬁt#ﬁfexﬁgé'eis.ﬁ HEE e e cMatpsta mnery -

Lg%%‘ R, Qfﬁﬁ'”?ﬁgef&@a%ﬁfo%hét HombetsE0
%HESQ%%’?@%D‘? Hsenstithe 5?%”%%#%9# s SBeci Efea

heeorded on an optical disc and decrease the |load of
processing the index file.

Accordingly, with the recording and reproducing
apparatus 1, when entry data is reproduced from a desired entry
of the index file, the location of the desired entry with
respect to the head of the slot row can be detected from the
slot number and the size of the slots without reading the index

file into a memory and grasping the correspondence between the

entries and their locations unlike the conventional apparatus.
Thus, with the recording and reproducing apparatus 1, desired

entry data can be acquired by reproducing part of the index

file without reading the whole index file; correspondingly,
the time necessary for processing the iﬁdex file can be
-decreased, so that the time necessary for start-up can be
reduced. As a result, the recording and reproducing apparatus

1 can reduce the time required for displaying a list of the
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The recordi ng and reproduci ng apparatus 1 shown in

Fig. 1 can reproduce part of the entry data of the

t hunbnail picture file FTH and the text file FTX on a

specified content file detected by searching the

property file FP according to the index information

(thunbnail picture slot index) or (Meta data sl ot

i ndex) Accordingly, with the recording and

reproduci ng apparatus 1, the time necessary for

geotersifides mecordddrorf fheptanabelisedantdefoease the load

reproduction of the entry data of the thunbnai

pfcrupessying kR dnrdekeftlext file FTX of a specified

content file, so that the tine required for searching

and diBysl 59T iuh a8 FeRNAsainprepRr atasol diheyrabd Fig.
r epr odu apparatus 1 of Fig. 1, the type of search
r‘"@é’rr%ﬁﬂfgﬂf@f P%ﬁ%lé’lf)th% epeEpIdaéd ohthhchunbaddd rifcture

the index file by the type of entry (type of entry)
bt1e Tohtadst the Bekb bele i%stwr éd SPariékpdt eprtent file
folder, and a virtual folder, and the distinction
BRSS! PHeSHAFEPHI9 e REPBAT B of ¥ life FRapECHFd iRt the
pf .t he co ent f|Ie and the folder is recorded on the
J(‘%‘%&fb- of 1Ir Rt L nmrewnw%hp%%@r%mlﬁ&%d ox
par t Fi g , the ind

et —ﬁ%t %W? +% mrQCFﬂa%%)ngf {ﬂﬁEhfﬁf}esife@ﬂf%ng and
accqﬁp g % orde% of .arrangenent |s recorded on
]ﬁ‘Pe exdEr, apégr?&at pe 1 PP ISR IS S Ty %erpﬁaéﬁmg the

|rst ent i ndex nf or mat i on

DL 00 S G rF"rnéiPLSﬂ?‘FVOWé’%gEb%r%‘?t}FgV gt

o 00 TR AR, BT P o «
specified content file, so that the time required for searching
and displaying can be reduced.

In the recording and reproducing apparatus 1 of Fig. 1,
the type of search order (type_of order) is recorded on the
header of the index file by the type of entry (type of entry)
-0of a content file to be registered, an existent folder, and
a virtual folder, and the distinction between the date of
cfeation and the date of update of the content file and the
folder is recorded on the (type of order). Moreover, with the
recording and reproducing apparatus 1 of Fig. 1, the index
~information (first_entry index) of the first entry according
‘to the order of arrangement is recorded on the header, and the
entry specified by the index information (first entry index)

and index information (next entry index) on the next entry
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(next _entry_index) are also registered to the index
file according to the nunber of slots (slot nunber)
to the first slot of the entry. Accordingly, with the
recordi ng and reproducing apparatus 1, the entry of a
desired content file can be found by a quick and
sinple process-, for exanple, by setting a content
file as a search object searching for the entry of

he conte ecordi ng order, and parti al
416 SOHAETR arigy Rt Boer et %%%F?Sﬂr%‘é&lnf?eéﬂl%’fe
i ndex, i_nf or nat first tr |nd next
%ﬁ%ry |nd%i3 frcnﬁ4QE?%t d8x f|| EQ and @nd

.0 at us al so all h
(EaOEP g eag?lﬁlswaaﬁsﬁﬂ;e% fauihEnihgernaiie
o) r A o] der_.and ex t.he
S|§§% g?d@€§§9§@3 %fhséirléco{:3 E@ an ngg%dﬂgaﬁﬁrSt
Qﬂﬂ@%@t%ﬁe lepfrFig. 1, in the setting for searching
i n order of recordlng or update, the index

infor %EBP&&% hy 't'ﬂ@exl:eQQréﬂfq' aaSrEd I}:t%p}é: e%c1ng

recorded on the hea er of the I nde

dppfQamati on th@péx%’i?lb% SN ¥ A RABX) £ Okt (ﬂ%)ét cgﬁltﬂé’ found

i ndex) in di cati ve the previous or next ent

Hyes RRG bk \@ldYs iy 1@ SESMesY | ﬁbi*BéxaanQQr ?ds%fﬁbea content

entries of this order. Accordingly, h recording an

FiQRI €1 UCd NG APPRY SEUS sedrch ey lf%grtlfeagn@f@ “fhtltng| ©@ontent

i ndex information (next entry i ndex)
fipeeviiDUse @dihgl Nsexdr f eed ded-byat ¥ eaha t uﬁlﬁ@%lly
e

file for the entries of the content file and
reprbiesifd @aNlocation specified by the index information
(first_entry_index) or (next entry index) from the index file.
The recording and reproducing apparatus 1 also allows the user
to find a desired foider easily and quickly by switching the
type (type of order} to a folder and executing the similar
process.

With the recording and reproducing apparatus 1 of Fig.
1, in the setting for searching in order of recording or update,
the index information (last entry index) on the last entry is
recorded on the header of the index file, and index information

(previous_entry__index) or (next entry index) indicative of

the previous or next entry, respectively, are sequentially

- recorded on the entries of this order.

Accordingly, with recording and reproducing apparatus

1, the user can search the index information (next_entry_ index)
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exi stent folder and a virtual folder in the order of
recording or update, or reversely search for them
and display the search results. The searchi ng process
can al so be executed easily and quickly. Wth the
recordi ng and reproduci ng apparatus 1, the user can
execute the searching process easily and quickly also
by variously switching the order of searching. Wth
the recordi ng and reproduci ng apparatus 1 shown in
g, (Previpdexenwfrimseixont eaidsst by yple ihmdhe index file
hi gher-order entries of the tree structure of the
Eontet Fivrdesecdr dbg icantant eEbkaliang rfddi emtadigst hé an
virtual tree structure and the corresponding .
tovirendr fetdenenfes varsugbtfolheretp theredsecef isloprdiag
as to specify the entries according to the index
PhiBAARET 6F TRV IUFe 1 $R3r A Ber theRordichgisplay the sgarch
rec rdingrand repraoduci ng apparatus 1, the tree _
515 ur el Rarr e FEr 1R Precreagany 24f8 Baiergguted easily
agfordigﬂ%to thg two-way i pdex information,;
HEt ABEPORG ndiy" HH $eERRdME EnEneeRsMEige fpRaratus 1,
rocess of searchi and displ ayi ng the vari ous )
HsnPERt P BESCRTS fOFABTY Y BECRCTT B8 Saty et AR iKY

405 BOOLRLAR A% oRReRiclie Sep s L BN T
Can Oy HELTEd B L I LR 0 LA o
0 SR MR, SRS SIEG e craes
EPERENE PR 2BPOE YRRl R ST oo 4o
a recording medium and the virtual tree structure and the
corresponding lower-order entries are set thereto,
respectively, so as to specify the entries according to the
index information by the first slot. Accordingly, with the
recording and reproducing apparatus 1, the tree structure can
be shifted easily and gquickly according to the two-way index
information; correspondingly, this enhances the speed of the
process of searching and displaying the various content files
or folders with such tree structure.

In the recording and reproducing apparatus 1 shown in
- Fig. 1, the relationship among related multiple files can be
defined by the index information (Managed Entry List},

(Managing Entry List), and s¢ on indicative of the mutual

're_lationship among the entries of the files. Thus, the
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specifically, with the recording and reproduci ng
apparatus 1, when one of nmultiple files represents

the files, the other files are also displayed
according to the index information set to the entries
of the files by selecting any of the files; when an
instruction to delete any of the files is given, the
whole files are deleted. In- this case, for files in
reference relationship, it is determ ned whether they
EareHE e et kP rgduei noherRa PRt whd ptkeenddeoprotress for
reference relationship using the index information.
Bt iR Gor B IRF abl PepesgcitAg sppatHt eedl W ckily. 1More
the . setting of various index information on the index
TR ficaldyactittdutbe 1RsPacd@anynG EeBF R MRS 2HRRERFHY 1/
the content file. The index information is set so as
YRR BRR iy rd PA R iy By 4 s e tSt Ehaufrbkes £ EberotherHédes
of tqg fi.le,. and noreover, it is set hilaterally.

FHE PR TR AR BRECHITRESD f6F LRdeiyilngorRativariguse

et tings of index file at hi.gh speed. Wth, the

t%é%gpggﬁﬁséﬁ%qﬁgp?bﬁﬁﬁiQXJS §Fégasa Y §F Ehg. filesiydgn
th f the files of the ind file exceeds a

4 R Pl e it o BouLBE I Bhach deoBavEr e whole

ent._ fi the_entri.es of the fil are
'é%§%%?%?%ékﬁ%%5%b fFPé%&anCFWFS %€§s§§38§eﬁnwﬁﬁﬁe§ence
I r content files are recaorded _in a

s TATPUIREL £ Shal ey e B et e G P RigLeted
'affltle& cﬂ@%ﬁggmg%fgsset%%@l ?E thgere etrle%g!a r%ltlesea}c_%arflglgzlh% %rsg?lg

nunber o 5¢C en es can pe reglrs

theeSaALed: 4 £, 408 suser quickly and easily because the
entries are specified by the _

The recording and reproducing apparatus 1 of Fig. 1, the
setting of various index information on the index file is
executed or updated by recorc'ling or deleting the content file.
The index information is set so as to specify the entry by the
slot number from the head of the file, and moreover, it is set
‘bilaterally. This facilitates the process for changing the
various settings of the index file at high speed.

With the recording and reproducing apparatus 1 of Fig.
1, when the data of the files of the index file exceeds a
.predetermined amount because of the record of the content files,
the entries of the files are registered in two files. 1In this
case, even when a large number of content files are recorded
in an optical disc so that they cannot be managed by the file '

management. system of the optical disc, the large number of
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sl ot nunber fromthe first file. Even when the data of
the content files thenselves increases so that they
cannot be managed by the file managenent system of

the optical disc, the recording and reproducing
apparatus 1 of Fig. 1 can be applied to the recording
of picture content files, thus facilitating

hi gh- speed nanagenent of the index file in the case

of continuously recording video data or audio data
fertent diidesi men beceeststdedormenpréséesedire the user
recorded into a plurality of files and index

T P htEindneas hi dedaps eothehentefer emeespetafiahdhi he
is set to the index file. The foregoi ng enbodi nents

Bt et rombere feamethyf fimedt ifage-an i ndex file including
the property file FP, the thunbnail picture file FTH,
and t F¥ePeyhien| tBeFHREATIRE | theentdrdients fidles |tihsimsedves
to that; the invention can be broadly applied to the
THTEPSIRERR R GhEN ARt be menpged b R £l egnanegement
audio data, to the files FP, FTH, and FTX. Industrial
ﬁ%ﬁﬁﬁqxﬂﬁIﬁhﬁyO?ﬁécﬁﬁvéhﬁFontb%nrﬁﬁﬁﬁﬁﬁ?qiﬁ?4|qﬂ?r°dUClng

necessary. for start up fomer on or at the |oading

ae‘?Par’f 38%91 ﬂg Fh8diu Fr?né%?daP@, %EPl%%CQWJ@@n%%Pdé’FFe
% till ras.an on 76 CLAI M5

C*’é‘c '%@efppa? n%@%%*ﬁ?%t%?&alﬁa 6H%e%fnaﬁﬁ9@meaht%iche

fb]es d an index f for_managing the content files

553" bt ﬁ&ensaFﬁn? G G g SpE e ¥ L deo data

_&%Ogﬁaké'ég%a for a long time, because the content files are
recorded into a plurality of files and index information
indicative of the reference relationship is set to the index
file.

The foregoing embodiments are for the case of creating
an index file including the property file FP, the thumbnail
picture file FTH, and the text file FTX. The invention is not
limited to that; the invention can be broadly applied to the
case of creating an index file by adding files on audio data
to the files FP, FTH, and FTX.

Industrial Applicability

The invention can reduce the time necessary for start-up
at power-on or at the loading of recording medium, and is

applicable to camcorders, digital still cameras and so on.
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a content-file changi ng section for changing the
content files recorded on the recordi ng nedium and
an index-file updating section for updating the index
file recorded on the recordi ng nmedi um wherein the
index file includes continuous fixed-Iength slots,
the fixed-length slots being nmanaged by i ndex
information indicative of the order of the
arrangenent of the fixed-length slots; the index file
has a predeterni ned nunbeeLZfMIranagenent i nformation
areas having one or a plurality of the fixed-Iength
sl ot s,1.t hé& mecagdéirat apphortes | Dor areascdigigngne or more
identified by the index information of the first
- EPeRnY Ehfeh agidoen iadext field Hdexmanidgd ngpdat icngtsettfiides
registers the index information indicative of the
Ot e rrarerdgegenedi vt orthet irerordieasaprr tdfals comprising:
predet erm ned managenment information areas. 2. The
r ecor & FRPENFafdtaschwegdng srriondf e shangik@ichpreontisat
Index file includes a plurality of files to which
i feereserdet r Phuthe inforfARPoRed s B sitghed; t he
predet erm ned managenent information areas are _
provi GBdIRIEHNE 1S MP9ebmEE| TRREIRY tee pPdrbing ythst index
1.l es; agg the index information registered to the
dECEPAPARCT 7P ehit&GERRRE PR Bt SdPeas i s -
indexﬁhntgﬁpatio that. jdentifjes the managenent
i nf or rBEi O Fr E4de GG est ARt s fispralpRmdt fgots:

he predet ern hed. nanagenent i nformati on _ ar eas.
.éhe 1xe%—&eng h slotsagefga managed by index informaticon

- indicative of the order of the arrangement of the fixed-length
slots;

-the index file has a predetermined number of management
information areas having one or a plurality of the fixed-length
slots, the management information areas being identified by
the index information of the first fixed-length slot; and
| the index-file updating section registers the index
information indicative of the other management information
areas to the predetérmined management information areas.

2. The recording apparatus according to Claim1, wherein

the index file includes a plurality of files to which
different attribute information is assigned;

the predetermined management information areas are
provided to one file constituting the plurality of files; and

the index information registered to the predetermined
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3. The recordi ng apparatus according to Caim1,

wherein the predeterm ned managenent i nformation

areas are for managing a specific type of folder or

file; and the index information registered to the

predeterm ned nanagenent information areas identifies

t he managenent information areas to be searched

before or after the predeterm ned managenent

information areas. 4. The recordi ng apparatus

TRRAFUIHY t SREPENFRIPN WhEPRT n 15t héngeeddnéprnpelon that

rl;?na ement information areas are for man grise?g .
B9 Y TRBABEM Y Hat nEQFRT F IR 8 Eet rdetha Pt T 1es

i ncludi ng,.folders and files; and the index information

T SR "o Tondhsr SdELEFRTRERe] nRARYESRSHt information

information areas is for identifying the managenent ,

i 0rmati on areas for managi ng a node at a | evel

hi gher, or,.,| ower han the node. 5. The recording

appar at us' ACEor AT Hid % PRI TR PS13 CotreHddto Fhim Lo

predetgrm ne managenent i nf or rmti?n areas are_for

managing Predetert ned IR IFEFE o P F YRS LM AT e AR 550ERT
i.nf.aromt i j h det i ned

R S P T RP LR i 8Pt o

i dent L{yi i.nf tl f .
o 1 i RO LT 1A ot
Rhedekeh M nﬁgfcflgAacﬂ:?LBﬁ O%fééé ei’ude\%ﬁtiﬁﬂgsr et?lﬁer d'm%%agement
apparatus according to daim1I, Wierérn e

| iREEIRLEeE ghned JRNagSTRN! LAt PLAR | O ALCAS,ATE QL the

managi ng fol ders including a predeterm ned
predetermined management information areas.

wherein

4. The recording apparatus according to Claim1, wherein
the predetermined management information areas are for
managing predetermined nodes that constitute a tree structure
including folders and files; and
the. index information registered to the predetermined
management information areas is for identifying the management
information areas for managing a node at a level higher or lower
than the node.
5. The recording apparatus according to Claim1, wherein
“the predetermined management information areas are for
managing predetermined folders or files; and
the index information registered to the predetermined
management information areas is index information identifying

. the management information areas for managing folders or files
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the index information registered to the predeterm ned
managenent information areas is for identifying the
managenent information areas for managi ng the
predetermned file. 7. A nethod for recording one or
nore content files and an index file for managing the
content files on a recording nedium the nethod
conprising: a content-file changing step for changing
the content files recorded on the recording nediuny.
ke itedékef predaipdatinegl Sbégeforompiddteisng t he i ndex
file recorded on the recording nedium wherein the
i ndex 6f-i | Bhd¢ pecemtbincappd miowsadeomtitoeryCha bh bt ssherein
the fixed-length slots being managed by i ndex
i nf or fekei Bredqtedidacfvieanfganientoidéprpit idreareas are for
arrangenent of the fixed-length slots; the index file
WA G Y SQeEeF T Hed usimser Bredereieimest filaf ormdit i on
areas having one or a plurality of the fixed-1ength
slotst ?hém%ﬁh&@éﬁéﬁﬁtﬁﬁﬂo¥?ﬁ&ﬁ§ﬂ¥e§réastﬁﬁnﬁﬁ?determlned
|dent|f|ed b the index information of the first
Wﬁ%ﬁﬂ?mﬁéﬁdt ogmgfionAgeprcls hAoeddrnFatvptathagegpggment
cludes regi stering the _index information indjcative

Y8 T oPReT tth dGenBRP AT AP of R GifeaCEBined thie-

prede er enent jnformation 79 areas._ 8. A

progr e‘gk“%r]%%ﬁgt’é?c? ifgene é’r NGRS KGO LEBF files and

reco&dlng ne. or nore,content fi %ng an index fil
R on s S T A A R R g S e

nk %ug?tpge method comprising:

a content-file changing step for changing the content
files recorded on the recording medium; and

an index-file updating step for updating the index file
recorded on the recording medium; wherein

the index file includes continuous fixed-length slots,
the fixed-length slots being managed by index information
indicative of the order of the arrangement of the fixed-length
slots;

the index file has a predetermined number of management
information areas having one or a plurality of the fixed-length
slots, the management information areas being identified by
the index information of the first fixed-length slot; and

the index-file updating step includes registering the
index information indicative of +the other management

information areas to the predetermined management information
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conprising: a content-file changing step for changi ng
the content files recorded on the recordi ng nedi un
and an index-file updating step for updating the index
file recorded on the recordi ng nedium wherein the
index file includes continuous fixed-Iength slots,
the fixed-length slots being nmanaged by i ndex
information indicative of the order of the
arrangenent of the fixed-length slots; the index file
Atsa®d- predeterm ned nunber of managenent information
areas having one or a plurality of the fixed-Iength
sl ot s,8-t hd REparRMEmT ianfopmpateontar easciyed iy method for
identified by the index information of the first
Fes@linen g siromorgngonhent nfibked  and updattidey dtidg for
i ncl udes registerin%%the i ndex information indicative
BINaHA Dt RercorirfageftAes IThPorAEEFONaMEsd unp iR method
gredetern{ned managenent information areas. 9. A
GRS Ir eadabl e recording nediumthat records a
program for a conputer to execute a nethod for
‘recor @i AgRbMRE-Lrlanshangdne eticH iGoks CRARIARD | FhioEopiteat
{#ﬁ? wanagigg the content files on a recording nedium
SECARBECEINDR | Sihgrecendans JreeHiN/s 3% changi ng st ep
for changi %ﬁ content files recorded on the ,
recor MG ETIde WP PG AHER T EOUBHLRY AgestRit §ile
updat,i the index file recorded on the recordin
rre[g:&rgﬁ,‘gg%e’?lé? nrecorcflng me fum; wherein g
the index file includes continuous fixed-length slots,
the fixed-length slots being managed by index information
indicative of the order of the arrangement of the fixed-length
slots;
the index file has a predetermined number of management
information areas having one or a plurality of the fixed-length
- slots, the management information areas being identified by
the index information of the first fixed-length slot; and
the index-file updating step includes registering the
index information indicative of the other management
information areas to the predetermined management information
areas.
9. A computer-readable recording medium that records
a program for a computer to execute a method for recording one

ormore content files and an index file for managing the content

files on a recording medium, the method comprising:
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the index file includes continuous fixed-Iength slots,
the fixed-length slots being nmanaged by i ndex
information indicative of the order of the

arrangenent of the fixed-length slots; the index file
has a predeterm ned nunber of managenent information
areas having one or a plurality of the fixed-Iength
slots, the managenent infornmation areas being
identified by the index information of the first

fi xed-4 evgithnsétle grihndiegi atex- fot echupddngnghstemtent
includes registering the index information indicative
btleherssisiedranatererrcotdihgr mation; azmds to the
predet erm ned nmanagenent information areas. 10. A

r epr odiciRgeapbaratndatbrg séppotier vpgagispadief index file
content file froma recording nmedium that records one
BrCoRsise cohbentePyEindmmedanmyi ndesréin e for managi ng
the content files, , the reproducing apparatus

conpr i*8Pny9%h fidGedRFude s eprbéneewy fdeedrdangeh slots,

r.eproducj t h index file fromthe recordi ng medi um
%hneg %’%eéﬁggﬁtgﬁfeii FaoFRpPoHlei Hyraerd ion irfexr ebrfsameitagn
gdgi pecifégﬁscon ent _file fromthe recordi ng nmedi um

on the BasT's "B PhdéR Fi1RIEENGdRk ddepiitgds length

%ﬂﬁ%x-file’reproducing 81 section, wherein the index
i1€"i ncl udes continuous fixed-length slots, the

fixedg]ength skofs.bei d. by index inf i
| el cBPPVER Ehes Pdel TOF SPRETR PYAGEIRE OF Teesenent

i%'fé%ﬂél:fglgtal}eas having one or a plurélity of the fixed-length

* slots, the management information areas being identified by

the index information of the first fixed-length slot; and
the index-file updating step includes registering the

index information indicative of the other management

.information areas to the predetermined management information

areas.

10. A reproducing apparatus for reproducing a specified

- content file from a recording medium that records one or more

content files and an index file for managing the content files,
the reproducing apparatus comprising:

an index-file reproducing section for reproducing the

- index file from the recording medium; and

a content-file reproducing section for reproducing the
specified content file from the recording medium on the basis

of the index file reproduced by the index-file reproducing .
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slots; the index file has a predeterm ned nunber of

managenent i nformati on areas having one or a

plurality of the fixed-length slots, the nanagenent.

i nformati on areas being identified by the index

information of the first fixed-length slot; and the

predet erm ned managenent infornmation areas of the

index file store the index information for identifying

the other nmanagenent information areas; and the

PRelQT Mherephoduci ng section detects the | ocation

of the other managenent information area on the index

file fAémingee fidgeinehdnsrsrnsanreys stigedd lenotheslots,
redeternlned nana%enent information area and the
@ze LR GrRGtEn sdatehbeingxBaRpeeRt Y sindex Hmgprmation

roduces the data on the detected |location fromthe

Jr’h 56 HiPeCt SO At TORT tHhE PEEDREATIG thellithe fixed-fipagth

grodu0|ng apparatus according to Caim10, wherein
&9 ndex flle includes a plurality of files to which

dlfferg trlbﬂ information i,s assi gned; the
pr edet e?rﬁrh fring APy P&H gf gnanagement

HRL RS LU T 5 SR L g
a5 ?@gnﬁgfﬂe%%nggggﬁgﬁgi%%g%%f bR o

habil ErcSBITIOR 1 0L cGISLGEI o
appar @flé‘splaé:tf:eocre(}'mqge&om%éaéerpneln information areas of the
index file store the index information for identifying the
- other management information areas; and

the index-file reproducing section detects the location
of the other management information area on the index file from
the index information registered in the predetermined
- management information area and the size information on the
fixed-length siots, and reproduces the data on the detected
: locafion from the index file recorded on the recording medium.

11. The reproducing apparatus according to Claim 10,
wherein

the index file includes a plurality of files to which
different attribute information is assigned;

the predetermined management information areas are
provided to one file constituting the plurality of files; and

the index information registered to the predetermined
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wherei n the predeterm ned managenent information areas
are for managing a specific type of folder or file;
and the index information registered to the
predeterm ned managenent information areas is for
identifying the managenent information areas to be
searched before or after the predeterm ned nmanagenent
informati on areas. 13. The reproduci ng apparat us
according to Claim 10, wherein the predetern ned
Wamedpsteadt 11 fvfrparbdionorr ersehs fard deot i fpanggihrgranagement
predeterm ned nodes that constitute a tree structure

1 mEPuHtignf ergdeps ofndhei beber afitll ¢heconompdmifiognib dhe
registered to the predeterm ned managenent

PRI pAd areagemeflorinifgenat {9 rapadse managenent
information area for managi ng a node at a | evel higher
or | owér TafePFedyedeq. agprratie peppodied nge Claim 10,

ar.atus according to Caim110, wherein the
@$ erm ned managenent information areas are for

nanag%gg redetern ned folders or files; and the index
i nf or MAE iFICEGEL-BRLEI AP IHE N Bt Btaf ipegarggs are for
managenent information areas is for identifying the

T Eg 8RRt SPT T DrhdtiP6n ©&r £2%9% %00 dA &G ng flol ders or
files, relat to _t he gredeternined folders or files.

dt
15. Tha® PASESUdBRGmabPar atars SAEE6RdF PGt REsslereFpined

management information areas is for identifying the management
information areas to be searched before or after the
predetermined management information areas.

13. The reproducing apparatus according to Claim 10,
wherein

the predetermined management information areas are for
managing predetermined nodes that constitute a tree structure
inc;uding folders and files; and

the index information registered to the predetermined
management information areas is for identifying the management
information area for managing a node at a level higher or lower
than the nodes.

14. The reproducing apparatus according to Claim 10,
wherein

the predetermined management informatipn areas are for
managing predetermined folders or files; and

the index information registered to the predetermined
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wherei n the predeterm ned managenent information areas
are for managing folders including a predeterm ned
file; and the index information registered to the
predeterm ned managenent information areas is for
identifying the managenent information areas for
managi ng the predeterm ned folders. 16. A nethod for
reproduci ng a specified content file froma recording
medi um that records one or nore content files and an
- PaRRgeTantel Rigrrnadigi anpashies Eontistentfiflyésy thisgnaretdeognt
conprising: an index-file reproducing step for
PR BRidicRR 197 Eat@enapiing falsiansher £dd o diig tesdi whe
and a content-file reproducing step for reproducing
p¥rietegadpeefotdmtemr ffillestrom the recordi ng medi um
on the basis of the index file reproduced by the
i ndex-Pr | e feBdGERAYNY sHRATHEUSWREFRFALRG LT fdedm 10,
file.includes continuous fixed-length slots, the
HS4Ed ength sl ots bei ng managed by index information

indicg&iveég the,orger of the arrangenent of the
©fi xed PRAYIF ST SEBLE S I AATAER T 1 RECHURL Lpn areas are for

£redeterm ned nunber of management 84 information
ar 6ds Hav?;é%?ﬁu§9§iuglﬁpu?aP??ég%ﬁrWHﬁ?dfF%_azlﬁ% th
e R ! T 35 e
LisSdalendthoohot i 20d the predeteryl ped, managerent .o
information areas for managing the predetermined folders.

16. A method for reproducing a specified content file
from a recording medium that records one or more content files
and an index file for managing the content files, the method
comprising:

an index-file reproducing step for reproducing the index
file from the recording medium; and

a content-file reproducing step for reproducing the
specified content fiie from the recording medium on the basis
of the index file reproduced by the index-file reproducing
section, wherein

the index file includes continuous fixed-length slots,
the fixed-length slots being managed by index information
indicative of the order of the arrangement of the fixed-length

slots;

~the index file has a predetermined number of management
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index file store the index information for identifying
the other managenent information areas; and the
i ndex-file reproducing step includes detecting the
| ocati on of the other nmanagenent information area on
the index file fromthe index information registered
in the predeterm ned nmanagenent information area and
the size information on the fixed-length slots, and
reg;odu0|ng the data on the detected |[|ocation from
FRRfeenf 318 s rokgeane p it helpeebi el af tinedf bmd-engAh
programfor a conputer to execute a nethod for
?Je?)‘?%dﬁéﬁenﬂa%a%%eé}f% iladospatept di95s Peonvaldenioriiasyby
nedi um that records one or nore content files and an
Hiaeeds nformatigiagiinghenéiesht Bhtedileagtnsiot; and
recordlng medi um the nmethod conprising: :
| ndex Fl BE S EPrIdUSeAgmapagerert rlé‘pfroé‘a‘égﬂﬁ’g FFRAY Rfethe
fraomthe recording nedium and a_content-file
Jrfé %d‘{}% eng T8t epttort odforRgtiAe fehetdgntdfying the
ntent file fromthe recordi ng nmedi umon the basis
tﬁ?naﬁa%§n¥lﬁ ﬂ%&&F&&BCaHG%@ tHE i ndex-file
repro N ction ein the index file include
Cont 1 S8 Be s 251 FemitEl GG EER aheTign®) %m%tmgo?-ge
i_ndex nfornat 85 indicative of
1R AP IRE el e d IR B e R T £ g, e Sndtex
lat redeter of
fi‘%é&%ﬁiﬁéiﬂg o%ﬁ%%gon %ﬁ%gsgﬁ%§?ﬁﬁp%%EQSPﬁfdetermlned

%Eéﬁéﬁy fﬁféﬂﬁatloﬁegrégrggé]the size information on the

fixed-length slots, and reproducing the data on the detected
location from the index file recorded on the recording medium.

17. A program for a computer to execute a method for
reproducing a specified content file from a recording medium
that records one or more content files and an index file for
managing the content files on a recording medium, the method
comprising:

an index-file reproducing step for reproducing the index.
file from the recording medium; and

a content-file reproducing step for reproducing the
-specified content file from the recording medium on the basis
~of the index file reproduced by the index-file reproducing
section, wherein

the index file includes continuous fixed-length slots,

the fixed-length slots being managed by index information
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sl ots, the managenent information areas being

identified by the index information of the first

fixed-length slot; and the predetermnm ned managenent

information areas of the index file store the index

information for identifying the other managenent

i nformati on areas; and the index-file reproducing step

i ncl udes detecting the |Iocation of the other

managenent information area on the index file from

itheicaidiese phfcbenetdeonof ddiess eramydmerithef mhedeterdrileagith

managenent information area and the size information

dekhe fixed-length slots, and reproducing the data

on the detected location fromthe index file recorded
on t hé&heetoreh #gladuisum pusietgrmdnpdinymiesadbtanagement
recordi ng mediumthat records a programfor a

ORI O keasSchA Bl a¢ RSk PorTa Eprbabidihggfixed-length

g@gcified content file froma recordi ng nmedium t hat

o ddheohrnaFenfitte 1BEATBAE LR |30 agn B ART| PRI ¥hiled by
for managing the content file on_a recordi ng nmedi um
R RO HTh Gt &Hei REBRE (5176 dsPaalice gt st
for reproducing the index file framthe recording

- medi u%ﬁea%e EIERE- PRRRITRGR o dREPRgaELep dhfas of the

iﬁ%@%fgﬁﬁinﬁﬁthe gﬁgg%%ged %ogkeng fi%e fron1pq§in the
g FEAF Nt %St e MaF L Phet ¢ ndeie ity 1ng
J; %&O%%%S%%R%H%g%ikggg%ﬁ%%le reg;oducing 86 section
herel i | Y8 ¢ St nuous _
R T A e ST L S
l%fcatl:ti'gn%rfr %ﬂg%%gtr rr?gngghe?nefnitxfgf(l)renpagcti%n area on the index
file fromthe index information registered in the predetermined
management information area and the size information on the
fixed-length slots, and reproducing the data on the detected
location from the index file recorded on the recording medium.
18. A computer-readable recording medium that records
a program for a computer to execute a method for reproducing
a specified content file from a recording medium that records
one or more content files and an index file for managing the
~content file on a recording medium, the method comprising:
an index-file reproducing step for reproducing the index
 file from the recording medium; and
a content-file reproducing step for reproducing the

specified content file from the recording medium on the basis

of the index file reproduced by the index-file reproducing
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slots; the index file has a predeterm ned nunber of
managenent i nformati on areas having one or a
plurality of the fixed-length s-lots, the managenent

i nformati on areas being identified by the index
information of the first fixed-length slot; and the
predet erm ned managenent information areas of the
index file store the index information for identifying
t he  other managenent information areas; and the

PR " er&dfoduci ng step includes detecting the
| ocation of the other managenent information area on

the i rfd&xinEe¥ ol ¢ HedgnGeRt & proRFERi*GA "L eBP sl erlogs .
%ﬂ%tgﬁ?giedeternined managenent informtion area and

TG RatilhSoReL R MRARXERA | BNgt RIS otREoTRE1on

reproduci ng_the data on the detected |I|ocation fraom
{REL I F [0S SERuBh O THEA AR i LR HFd-JgRath
slots;

the index file has a predetermined number of management
information areas having one or a plurality of the fixed-length
slots, the management information areas being identified by
the index information of the first fixed-length slot; and

the predetermined maﬁagement information areas of the
index file store the index information for identifying the
other management information areas; and

the index-file reproducing step includes detecting the
location of the other management information area on the index
file from the index information registered in the predetermined
management information area and the size information on the

fixed-length slots, and reproducing the data on the detected

location from the index file recorded on the recording medium.
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