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
recerdi ng apparatus, a nethod for recording, a
reproduci ng apparatus, a nethod for reproduction, a
program and a recording nediun1for recording a

content file and an |nqﬁ§dﬂf r managi ng the
content file in a recording neglun1or for
reproducing a content file from the recording
medi um Specifically, the invention relates to a
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file includes continuous i Xxe
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i ndi cati ve of the order of the arrangenent of

fixed-length spebciad hewmndexdkipkfc Mﬁz'f)ﬂﬂv?s a

predeterm ned nunber of managenent 1 nformation areas
having one or a plurality of fixed-length slots; and
The managenent information areas are identified by
téehdingex disfiar mation of the first fixed-l1ength
slot, so that the tinme necessary for start-up at

power 1o Presdnt hevekoadbng Qf:tdsr €€ar difAg-dBY Yiba £ s,
be reduced. Background Art 1 Methods for easily

§ imedinng Bodesicbedihy] e repibaukangeppauaRes, of nkithes ror
recorded in a mass-storage recording medi um
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 tc a recording
'apparatus and so on in which the index file includes continuous
fixed—lengthslots;thefixed—lengthslotsaren@nagedbyindex
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
piurality of fixed-length slots; and The managemeﬁt
information 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.
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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 shootihg, codec
|nfornat|on face information (face size, face
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manages th urbnai | pi Cture data. The property fil
HRAGERStion 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 FTﬁ and the thumbnail picture
file FTH, so that they sometimes have no entry. Fig. 21 shows
a case in which each content file has eattribute 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

icture file FTH have no header at their heads.
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entry is sonetines provided, as described above:
heads, as with the property file FP. Following the header,
the pfoperty 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 assigned 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 always has entries corresponding to the.
content files even if the type of the <content files

varies. .For the entries of the propert ile FP, _
MR TRl ERPaimt SheCtar o TR s et 11 e entry is
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of the content files recorded on the recording

~nmedi umg e hewdizspl ayednien dricglerkQr miby pé, management
reproduci ng the data row recorded on the thunbnai

ph et forl @ refdXed information indicated by the arrows in
Fig. 2) f-hat specifies the corresponding entries of the text
file FTX and the thumbnail picture file FTH is set as management
informatiocn 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 previcus slols is set. For the entries
of the property file FP, information that specifies the
corresponding content file is set.

The index file IF is cecnfigured 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 text 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 erarchical 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
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a virtual folder with the date of picture shooting
fX*Date A" and a virtual folder with the date of
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the folder “entries #4 an nmanage t e VvI'r
EQl 887S 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-27
and “MPEGZPS-37 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
shown in Fig. 22. The num_berrof each enfry is the number of
the first slot thereof. In the example illulstrated, the number
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 deleting-
Accordingly, @ conventional index files have been,
configured such that entry nunbers are set to every
entries, with which the entries have been managed.
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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 cobtained 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 cn power or loading a recording
medium, and proceeds from step SPl to step SPZ.V In step SF2,
the recording and reproducing apparatus reads all the entries
from the property f£ile of the index file recorded in the

recording medium, and records the entries in a memory.

In step SF3, the recording and reproducing apparatus



| ocations. In step SP4, the recording and reproducing
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
dlsplay nanagenent information on a specified entry,
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reproducing apparatus searches the table for the locaticn of
the specified entry, acguires the text data dn the title or
the data on the thumbnail picture from the specified entry of
the index file on the basis of the search résult, 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 ali 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.



alot of initializing time to grasp the
correspondence between the entry nunbers and their
| ocations and tabulate it, resulting in
nonnegligible tine for start-up. Moreover, since the
amount of the table of the correspondence between
HoweeTent¥y AOADETELET] ¢he ChEc AL | heteasBenggachedy the
nunber of content files increases, necessary nenory
indeapdciltey B sasi nengases sevsredydrena hef t bl a3 iésr ol L Takes
t he correspondence between the entry nunbers and
a tlodi r ofl ocatiitord ineeds anmepertat i graty ssaechcpheespondence
table for the information such as the content file
betofeem delkér esthtent ryumnpemdeanv tthets énteyionosbernd otabulate
thereby find the location. This increases searching
it,tir@uwidihand nerersjlng imlberinef £oentytaas-upxanpl e
enbodi ments may reduce the tine necessary for
St dfdARg, U ans appar atys t hatourgcords acgent edbifd | eof  the
and an index file for managi ng the content file on a
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n accordance wth a first aspect of the
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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.

Example embodiments may reduce the time neceséary 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

In accordance with a first aspect of the present
invention, there is provided 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



changi ng the content files recorded on the recording
medi um and an index-file updating section for
updating the index file recorded on the recording
medi um wherein the index file conprises continuous
fixed-length slots, the fixed-length slots being

apprardged wpricvdexd riof oemacpohenhdiEcati vehaohgang otelerion for
of the arrangenent of the fixed-length slots; a

chareidet erlme nednhenberf .aksmareagentt omf ohaatrecwe raliegs medium;
having one or a plurality of the fixed-length slots,

anccaeh namnédgenthle iupfdartiaty oneareanbefdryg ugepttiihicedthy index
the index information of a respective first

£11d xestd.engd hosl ohe Obctbedmyagedent.; wRL@EAR! it®R index file
area; and wherein the index-file updating section
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. of the fixed-length slots; predet ermi ned nunber of
infmmRferghtarca; and wherein the index-file updating section

registers the index  information indicative of other
management information areas to each predetermined management

information area.
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i nformati on areas having one or a plurality of the
fixed- length slots, each nmanagenent information area
being identified by the index information of a
respective first fixed-length slot of the managenent
information area; and_ wherein the index-file
upddt | RFSSIEERIGR| oddd r egi SISO EFEeGthd@f the present
information indicative of other managenent
inviepftgrarat i dherar d&s Pooebddd predertdrad nédr naivfeitdiily one or
information area. In accordance with a third aspect
momd ddngqurtesEntes i avéndhonpdehefélesfprovbdediag the content
program for a conputer to execute a nmethod for
filreecorah Nngr onecosrdbng coatienh, fi tks andthad | ndexrising: a
file for managi ng the content files on a recording
corf@®Aiwni lthe chehBaegcospepsi fgr aheortient - fhke content files
changi ng step for changing the content files
redfcdesh opht he ckeeehdighGhe JTRG ;UM N@ANGH aRnHBdexiflkl @pdating
updating step for updating the index file recorded
st Ebe ngeerding AREI Umaewhereid tBeor8cshndsx £héerecording
conprises continuous fixed-length slots, the
meofi'%ﬁd-kﬁe%fﬂ?s'tq{é beiag repaged Ry iindex LoforMBLLON £ xed-
Indicative of an order of the arrangenent of the
ler%jat)ﬁedéigp }htgﬂi—-_l ijtsxec?-—fél? e%%ggd b%li%ermé%aged by index
nagenent’ i nf or mat’1 on areas avi ng one “or a
of .the fixed-l ength slots ach__nmana
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. Index-file wupdating step includes registering the )
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i nformati on areas to each , ,
length slots, each management information area being

identified by the index information of a respective first
fixed-length slot of the management information area; and
wherein the indéx—file updating step includes registering the
index information indicative ©f other management information
areas to each predetermined management information area.

In accordance with a third aspect of fhe present
invention, there 1is provided a pﬁogram for a computer to
execute a method for recording one or more content files and
an index file for managing the content files on a recording
medium, the 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
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predet erm ned managenent information area. In
accordance with a fourth aspect of the present
invention, there is provided a conputer-readabl e
recording nediumthat records a programfor a
~ conputer to execute a nethod for recording one or
indfst e fdoft entortpYeseandcantindews fisefolenehagi sgots, the
the content files on a recording nmedium the nethod
figohprdrsitiy: alebat edteifrid e chaagedg $vep fodex information
changi ng the content files recorded on the recording
indeditunge @hdcancrdadexefi teeupdathpgmshepofothepdatieniy Llength
the index file recorded on the recording nedi um
slother el pideetiadexndd | eurbeppoEsmanagehentodsformation areas
fixed-length slots, the fixed-length slots being
naviBnagedebyod ndexo i O1 M8y | off | figh catikee-Qfnafth 05USEs, each
of the arrangenent of the fixed-length slots; a
narff fAetAr mined -purben of -Eanager®nt iidrherration,areas index
having one or a plurality of the fixed-length slots,
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recordi ng medium that records one or nore content
fills afeFEadgrdgex Hitte fr fourth aspect of the present

invention, there is provided a computer-reacable recording
medium that records a program for a computer to execute a
method for recording one or more conterit files and an index
file for managing the content files on a recording medium,
the methed comprising: a content-file changing step for
changing the content fiies 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
comprises continuous fixed-length slots, the fixed—-length
slots being managed by index Information indicative of an
order of the arrangement of the fixed-length slots; a
predetermined number of management information areas having

one or a plurality of the fixed-length slots, each management

Sa



managi ng the content files, the reproduci ng appar at us

conprising: an index-file reproducing section for

reproducing the index file fromthe recording

medi um and a content-file reproducing section for

reproduci ng the specified content file fromthe

recordi ng mediumon the basis of the index file .
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managed by index information indicative of an order
infofmbbecar rangemenhdofyides 1 xetel engid-81¢ supdating step

predet er mi ned nunber of managenent information areas
inchAY¥LRg Qng; et a1 RhUr 8hit yiAhekheihisedat eogt histibtstive of

each rmanagenent information area being identified by

the | Lafor mgt| i respacti ¥ve feegh predetermined
Othﬁgxe%gﬂgégpﬁﬂglo?ﬁg?gﬁﬁggoﬁanggenent infornati%n

area; and_eac redeternm ned managenent information
mangEsse ﬁﬁeofﬁag%%gi%ge§¥ore the index 9b

information for ident.i

fyi n
inﬁ&rmﬁﬁqﬂ¥da§F§hs?”§ﬁbyf£g ?%%@i-fl e repr%%uc?%% present
section detects the |ocation of 1g

inviepfdrmat i & eé?eaﬁsonp]f%‘élé?ﬁde%( flfﬁrb:rofroml}#eggﬁgg%%hs for

X
i nf or mati on registergd i n each _.predet ern ned
n élﬂﬁe

renFaRagEmehta | FROF bt FonCaPEA" &n R

size ~inform
on the fixed-length slots, and reg:oduch t he, %ata le for
thagn 14RO%ER ee1RdOT oBRFPOROFSMYt He Gl i 12 1840F d&d

on the recording nedium |In accordance with a si

xt h
margspest othehe qomeserit | AVERLI oS heFPTLBT RY dedPRaratus
met hod for reproducing a , , .
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 section, wherein the
index file comprises continuous fixed-length slots, the
fixed-length slots being managed by index information
indicative of an order of the arrangement of the fixed-length
slots; a predetermined number of management information areas
having one or a plurality of the fixed-length slots, each
management information area being identified by the index
information of a respective first fixed-length slot of the
management information area; and each predetermined

management information area of the index file store the index
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specified content file froma recordi ng nmedi um t hat
records one or nore content files and an index file
for managing the content files, the nethod
conprising: an index-file reproducing step for
reproducing the index file fromthe recording
medi um and a content-file reproducing step for
infloepizeduei nadhe spaci ffethgontenérfihenbgemehbe information
recording nediumon the basis of the index file
ards8Rr odyged-hy tihgie i tdeXs f ke rhBREQHYCI HE-EL6E | Qbtects the
wherein the index file conprises continuous

1ocdHiredr LSEgtﬂ'heSl At e rt NRaddyOMah €Nt 0 8lQti$PeLP8as on the

nmanage y I ndex Iinformation indicative of an order

ind%& tgﬁ%%;{ﬁggﬁgﬁﬂgao&nP%% f&é?gthEQBP Si@ Pst&red in each

pred er of managenent information areas

having . one or_a pluralit L -%hxeg&I ngtih |l o :
pr%ﬁ%ﬁ?é@ﬁgﬁgmﬁﬁnaﬁ% %&%ﬁt%%%ggrggl ei ng i dent’ ?ed£%§ size
. he i ndex information o a respective first
lnf}‘ﬂ%ﬂoéhgf’ﬂ sHat df% _lr%}?atgbngﬁgtsgc Afort i Bipces  the

area; and each predeterninedfnana enentd i nf.ormation ded
datgy &f dihe et Hdesd 19625t O e THB FRGex PRt bFmat F6ROTASE on

for identifying other nmanagenent infornmation areas;
thegpearE@inéediWe reproduci ng step incl udes

detecting the location of the other managenent

i nfloy neademrdaess onlthe i ndé%thi| 8SPRBM t RE | kA@Ex Present

information registered in each predeternined _
invearaigenentt hienfeor dwt | pnosdidgdand thetlode fomf oramddwsing a

on the fixed-length slots, and reproducing the data
speaart fiihed devected [fadat | Orod r emrsle rididex ri¢dieum etbatdedecords

on the recording nedium
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 file from the recording
medium on the basis of the index £file reproduced by the
index—-file reproducing section, wherein the index file
comprises continuous fixed-length slots, the fixed-length
slots being managed by index information indicative of an
order of the arrangement of the fixed-length slots; a
predetermined number of management information areas having
one or a plurality of the fixed-length slots, each management

information area being identified by the index information of

a respective first fixed-length slot of the management

Sc



In accordance with a seventh aspect of the present,
there is provided a programfor a conputer to execute
a nethod for reproducing a specified content file
froma recording nmediumthat records one or nore

content files and an index file for managi ng,the
infepREBAPNE i | 8F6R a rBtor di FRFD neoﬁ)ﬁ%‘?e‘i%%“qﬁ%%%d management
conprising: an index-file reproducing step, for ,
infpeprbdaci ngide i Adex 19 e FPERYL hd Fécor aFAgeneditfm 1ndex
and a content-file reproducing step for reproducing _
infphmaspeci f ifed dolentffine oM E he"?RROPHFRY nedfgrmat1on
on the basis of the index file reproduced b{ t he !
archndexntl |ther eiprdsduci Ne seepfomcinheredm thelidgexdetecting
file conprises continuous fixed-length slots, the
thef Ixedtliengtdt diot sotiednguamregreehbyinfoeration areas on the
i nformati on indicative of an order of the arrangenent
indek thelefixesh!| angt hiskdetks; iafpredet en mmegt swest dh  each
managenent information areas having one or a
prePledbabiitbedof ddieaddnead: | engbhmatobs, eaeb nanapenemd size
information area being 9d identified by the index
'inf'o?];n%“:%tn' 0bn Ofc 1t 1 espegth¥Bgthr S101d Xednhiengtdrsdioting the
of the managenent information area; and each
dathf g)%e %{éﬂ&@&&@é@gﬁ@@ﬂiwf,@f&ﬁtm@_ angas ef1theccorded on
i ndex Il'e store the index information for
i dent i fyi t managenent information area; and
the BECH efggﬁggﬂﬁgﬁroducing step includes detecting
the location of the.other, ma me i.ofo t,l
ar eds 8ﬁcPﬁ§aPﬁ§exw%£ e ?r(ﬁ%ﬁgﬁgﬁ n§é§ec?nf%€ﬁé#?gnpresent’
regi stered in

each predeterm ped managenent
tha of frat P OA a'6a dhd PERE“SFzes Pt of mat | BY OF thg Xecute @

fixed-1ength . .
method for'greproducing 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 comprises continucus fixed-length
slots, the fixed-length slots Dbeing managed by index
information indicative of an order of the arrangement of the
fixed-length slots; a predetermined number of management
information areas having one or a plurality of the fixed-

length siots, each management information area being
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slots, and reproduci ng the data on the detected
| ocation from the index file recorded on the
recordi ng medium In accordance with an ei ghth aspect
of the present invention, there is provided a
conmput er -readabl e recording nediumthat records a ,
ideptbffain for aheonder tiofexeeitiena Ohetthogeppective first
reproduci ng a specified content file froma
FixE6@CDERiAY MEditumotthatheecmmsgementor imflogmedntent area; and
files and an index file for managi ng the content _
cachl b@eaBrarheeendinighagmeintm it hermet hon soapei sifng:he index
an index-file reproducing step for reproducing the
ri1bndexcbil echieomithe o ecori Mg dedi unfoandidentifying other
content-file reproducing step for reproducing the
man%ﬁgﬁ%ﬁt?qn B f | heeEr omddernecandiaig- MBI umepAcducing
e basis of the index file reproduced by the
ste'nq%éiﬁﬁg%'&%%égkgﬂ§gtﬁgcﬁbeﬁtioﬂh%EeHhérE%h@ﬂEManagement
Piré conpri ses continuous fixed-length slots, the
. fixed-length slots_hei n by 4 X he index
Infogpatagli ot i %l ca Bve oeggnﬁgg or g?ﬂ%ﬁe gfﬁgnggﬁent
. .of the fixed-length slots; re 1 ned: hube
infpafageftnt T #%9%at%%n 5%%%% ﬂ%@%%gaone or a haftbgement
~ plurality of the fixed- Jength_slots, ea a t
i PRRGLHRE] G odr 646 D ng! oM T TR B LN Phdey o0 length

ed ein
information of a respectiye first_. fixed-length sl ot
s1o6B t [FE IrerRRgERI 1 idiretd on g?eg@eaﬁggegggﬁ Boftlion from
predet erm ned managenent informati on area .of the
the Adelex fhille sesEd@sk AThddie iHHGHHEN ORI -
identifying other nmanagenent information areas; and
t hern ndexofideaceeprotiici A S8Rt NSRS détlectiilfy Present

the location of the other nmanagenent ,
invention, there 1is provided a computer—-readakle 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 section,
wherein the index file comprises continuous fixed-length
slots, the fixed-length slots being managed Dy index
information indicative of an order of the arrangement of the

fixed-length slots; a predetermined number of management

Se



information areas on the index file fromthe index

information registered in each predeterm ned

managenent information area and the size informtion

on the fixed-length slots, and reproducing the data

on the detected location from the index file

recorded on the recording nmedium 9f In exanple
~_enbodi ments, at Jeast a content fi and;an Jifdexe fixed-
infermpatsar néaYﬁEgcéﬂF%nEfo{ebgﬁe récgrded on

the recording nedium_The content £]] rd bei
lenghk r&déitding eﬁ%ﬁiuﬁ%@?%ﬁﬁﬁﬁéd %§%?ﬁ§a{§88 i g

content-file

changi ng section. The change of. the content file. :
idensborddd tn £hE 1 ERUTH: g HEGFMIT neFudbs FEESIATG oo

a new specified content file on the re ordhg%?ned&%@_ and
fixanddldebehi nglat spdci fhed BeREeRTSIE0 FHEHF om't he " =27
recordi ng nmedium Wen the content file re(:orde(%font%3 i nd
eachhe rebaraimqare dinanegpseshanddd@ Rt cdhtentH e R
changi ng section, the index file recorded on the,
Fileeceidineg rmedi umndeupdatBdrbytitie | hdex- fipptifying other
updating section. Thus the index file and the content X
manfaldefenite GOt fledhoni dheareesr dismgl i ubndee-&jteegeproducing
with each other. The index file recorded on the
Stéﬂﬂ%Héﬂd@b@E@é@@&fﬁngrEﬁéod@@miﬂmntdﬁéth@e&thetemanagement
reproduci ng section. The index-file reproducing
inf%%&é%%ﬂ eps pauses on speekfi ddczont entlefi lfechr onthde index
recordi ng nmedi um according to the reproduced i ndex

ingiéﬁétﬂﬁ€ iPQ&fs%éf@dinﬁhuda§mﬂ@ntbﬁé@éﬁethﬁddlemgmmgement
SciO S.

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.

St



The fixed-length slots are 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 nformati on areas having one or a plurality of the
i xedatphgt lremisddimsentlhe aanagenent ai fottmtt ofiaeceamd an
are identified by the index information of the first
index ffxed- Ifengtdesdping | ohehicoraase, fihe bhRdeXecorded on the
i nformation indicative of the managenent i nformation
record@reasméadieat esHhecsespect Eveel 0ealirersl ofn th€e recording
managenent information areas in the index file.
medium NAEX dritfn@fd@th PN thadicatd e of i thecQbRgi nhBRAGETRAL  The
information areas is registered to predeterm ned
changd™BRYEIRNt cohREQEMBEi Qh 2Ledsqah the &ﬂge&éf;&%ﬂ €nedium
regi stered index information indicates the locations
: t nagenpent j.nf.qrmat | eas.in the
mcm%sde??‘?‘ﬁgﬂnﬁﬂg Fodent i |Syedrle@6%€f£c‘%oﬁgceg{etct e the
et ects ocatjon of ;the of her _managenent.
recor#ﬁ%%rna?%gﬁuéreaﬁﬁéutmg?g ©X"Fil e rom ?ﬁ?#ﬁﬁ%x content
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 nmedium - The index
“information indicative of the managenent i nformation
areas indicates the respective |ocations of the
managenent information areas on the index file. This
elimnates the need for creating a table indicative
of the correspondence between the managenent
i nformati on areas and
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the |l ocations at power-on or at the |oading of a
recording nmedium thus reducing the tine necessary
for start-up. For exanple, the index file includes a
plurality of files to which different attribute
information is assigned;-the predeterm ned
managenent information areas are provided to one
file constituting a plurality of files; and the index
i nformation registered to a predeternlned managemnent
}hforfmer Sheareeeidlnndedivaf-ormation that identifies
the nanagenent information area of the other file
cor r e¥p6RdFHY copdethel ptedEr@rTficRe it ndtfagérerting mediun
information area. Wien the index file includes a
bﬁSBéP??dFWWQ?e%P%%ﬁﬁtTﬁH%?Cm%ﬁ&?%??ﬁ%ﬁﬁﬁhlFhﬁﬂéﬁﬁﬁéﬁie
file, index information for identif the _
E%‘i?réiseﬁoﬁ’autﬂi‘ge ﬁﬁﬁ%\ﬁ%%r%%F“EdﬁPB‘r%t‘%P %e%% LoF théex-file
text fil gﬁg thunbnallngjcture fileis

t

VR sk SSCtho’é or RSt GPR HBASX Ry GNP FBR et oh 1o

area (entry). for agi n redeterm ed ont ent

TS bhind Seerty o e P e S FO Bk R otner
f t d t - det d . ]

i napaie A haeEd Ser S A akdl o Hgngg%éonﬁilg medium is

Jt§ eCIC{uce Com %?lt fll XOffltlhee an?rlgé/u{qI logelcggér?at eSI‘he

ocat i oh “t hie™" nana enent or e n-areas” of
trtﬂc?eg eth f '%pr%cal%qht hgeé rl:to ché %rse Jéz_l ied content
correspon g pre nmana

' t
EoL O e ERor IR SO .fagi‘cfcoo%ﬁ%ggﬁiﬁ PeFEpTAdpoed
Eaﬂ%gqqg%t infornmati on area can be searched for at

g

_ speed fromthe text file and the thunbnail
pi ct ur’I%ef H.lllgex file includes continuous fixed-length sliots.

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 é 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. In 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 cf the other management
information areas is registered to predetermined management
information areas of the index file. The registered index

informaticn indicates the locations of the other management

i1



al  owi ng hi gh-speed acquisition of text data and
t hunbnail picture data corresponding to the
predeterni ned content file. For exanple, the
predet er m ned managenent information areas are for
managi ng a specific type of folder or file; and the
i ndex information registered to the predeterm ned
managenent information areas identifies the
managenent information areas to be searched before
igfogipdi ophed T predéfier Bihed Hifitagérefit i nFBRmatidc—file
areas. This allows the nmanagenent information area
SR rRYFEEPT | TeEVRE of *EBFHRr Wie fPFetter b@isedhehetfher
for in a predeternined order, thus allown a ,
TSFEGISeE tt YPECTIA Gt nt e f PP &% *hEeF e ol %E@HL Fe gindex
predeterm ned order. For. exanple, the predeterm ned

AP | ATSTHEiSh B3 GPBasPHr e oM Rafagh iy gement

predet er.m ned nodes, .t hat constitute a tree structure
SHE TR " O S FEO AT FEFEST T HE S Rlichhe FLxed- length
information reqgjster to the predeternm.ned .
HdgeRaHc T BT FOR S ee TSP ore e F5FAGLPhe om
{Bnagement. Lt oL TALL PN, B16aS Lor ARAaging podes at a

I"gher ~or T ower an the no I'S case,

th—e I Q‘%eex.ilnrg %r @&fo%%a%?%hﬁﬁ{‘cﬁ athVtehe&f the anagement
predetern1ne managenen i nfornation- area i ndica %S

th ' . ' ' : t hat
000554, 98,81, LI ROSRRIL L LI 190,220, B

rgﬁgadér&e%q nQQEmI:HgEiSOn al, L ows harghgzﬁgeel%d%%ar%biﬁg Ofohis

nagenent ormati on area at nanages t

é’]ﬂg@ir‘?gte% lt%\éehegjigggf Qfegx@fﬁf g%ltehgndicative 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 cof files
to which different attribute information is assigned; the
predetermined management information areas are provided to one
file constituting a pluralirty 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 corresponlding
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 identifyving

the corresponding management information areas of the text file
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speci fied node to acquire managi ng i nformati on,
al l owi ng hi gh-speed processing including displaying
a tree structure and deleting a specified node. For
exanpl e, the predeterm ned nanagenent i nformation
areas are for managi ng predeterm ned fol ders or
files; and the index information registered to the
predet ermi ned managenent information areas is index
information identifying the managenent information
e aEefAumkafaditG Terderls & Tediesereeliairaredethunined
predeternined folders or files. In this case, the
W?Rﬁ%?WQEFbrr&ﬁﬁ9ﬁ¥aﬁéﬁpstéﬁ@&-|n(%qﬁ§yﬁred%¥%rrﬁ%ﬂﬁﬂlng a
managenent infornmation area indicates the |ocation of
PFe ﬁeﬁPnFﬁFBr?&&%(ﬂ¥'§P@aPFHBFrﬁﬁn%b%% t he
folder_or file related to the sEeC|f|ed fal der or
file. Thitt1id Fote 9 HF&ﬁxstEB LRSI ThiTRg o eFRE 10 the
enent information_ are manages .t he fol der
BF O G e, BAT PG PRR" SHRRTTT afal%ﬁ&@ Shevtppders e
acqu |nfor i on, thu
g:dgprocé’sﬁﬁg fﬁ&Fu&.ﬂ& §C§GP§FF|3nf6 %gb%%%ﬁﬁ the
%n Oﬁﬁ§¥5 n_on _the rela edj{ ile.or fol der

FBhear e rerEelh € B e 630 Laietite

e or or exa

%H& Predet.srm El,]%g TopgdelE Qt ppfor e]ie%lpo%?g% y 1‘?6 the -

managi ng ers i nc dlng a pre m ne

gpg%é@&rﬁl%%%x rc{a%f % H@Bkogn£$9ﬂ1§{ ecgnedage% .t h%‘herFfore, the
re

et erm ned ormati on areas IS

LAgL L ying ltn&% g@@@gﬁﬂen%r%mf@@%ge o%%g;ef °£ the

managl ng the predetermn ne Ile this ca
bPQ@&téfﬁfﬂéﬁ%ﬁéQ@gement information area can be searched for

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

For example, the predetermined management information
areas ére for managing a specific type of folder or file; and
the index information registered to the predetermined
management information areas identifies the 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 £ile to be reproduced in a
predetermined order.

For example, the predetermined management information

13



regi stered in the predeterm ned managenent
information area indicates the |ocation of the
managenent information area for nmanaging the
specified file. This allows high-speed searching for
t he managenent information area for managing the
specified file to acquire managi ng i nformation, thus
al | owi ng hi gh-speed processing including the
acqui sition of managi ng. infor.mtion. on the specjfied
TI9% ARY (o HMERSLPEr” OI° tHA SRacTTien Fite cons b1 tite a
dvant ages of the.lnvention.ln exa e. enbodi ts,.
IR S PEFe hePOUGE. CROATT hubLo T4 Xon | Siprn s index
slots; .the fixed-length. .slo are naged hy inde
PHRHIEE RSy TR AT O 6F ¢ ha"or eyt rges hlfiement
arran nt qf the f.ixed-len | o the in '
ﬁ%éng%%EESdegéfﬁ?neésnu%ﬁ%r %?gﬁggggiﬁ%ntg?%fg@%%é?%ﬁ%nt
¥l QL @n Bl ¥R 1Y 20f . GONLE PHONS 1 1
fﬁ%@%FﬁéngF%“¥%gF§?%% &° ﬁgnageﬁ%ntain ornat?on areas
& identifiied by the index information of the first
i xed-Tength slot. This elimnates the need for

creating:a; Lapl & | ndiLahivg O rihesc LM nRIpQRdeDGein the
bet ween the managenent information areas and the

LOcadOnS ndli PR 8t rbheadQadi BY-Qf Bidicates the
recording nedium thus reducing the time necessary

f Ok SR brUphe InfhfXRMRhe enbodidsmntSart hefigd aRQges the
need to create a table of the correspondence between

£H4L % tNUNReLS RNghd PR 1oddEahhaNthe kRUS i Sa¥i Rbde. This
menory capacity. Furthernore, the |[|ocation can be

det eed Bdgmv $ il sthechaby erofhd M@nagement information area

that manages the node at a level higher or lower than the
specified node to acguire managing information, allowing
high-speed processing including displaying a tree structure
and deleting a spécified 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 1s index informastion identifying the
management information areas for managing folders or files
related to the predetermined folders or files. 1In this case,
the dindex information registered 1in the predetermined
management information area indicates the location of the
management information area that manages the folder cor file

related to the specified foldexr or file. This allows

14



correspondence between entry nunbers and their
| ocations. This allows high-speed acquisition of
information such as a desired content file w thout
taking a lot of searching tinme. Brief Description of
~the Draw ngs Fig. 1 block diagramshow ng the
higdepaad ST @1I@cBEdithG A FEPrBduct HeP Applak @t ugrea that
Fig. 2 is a diagram showi ng the structure of an index
marfides WHig.falder oui bytanrehawkdgtehdhst poerifeedf falder or
property file. Fig. 4 is a diagram show ng an
filexanpl ecofiiaepropergegmedt | énifncheadiing, a gilusr akliywbhg high-
property files, thumbnail picture files, and text
spddd es primdEisgndd i SracldicAgream sfwawiing ttilve st mdct urenagement
of the slots of the property file. Fig. 6 is a

in i ragranrs howidig: thel stegcture ot Ebeddat andsaetic@hcaf of the
each slot of the property file. Fig. 7 is a diagram

re QW g the « edatdonshi p between slots and entries.
Fig. 8 is a diagramshowi ng the details of the header

of gde propenty fihe pr&i@refniSe@ HAWARD: th@formation
entry data of each entry. Fig. 10 is a diagram

L
fiJ%Sangnd the index information registered to the
predetermined management information areas 1is for identifying
the management information areas for managing the
predetermined file. In this case, the index informatiocn
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 acguisition of
managing information on the specified file and the deletion
of the specified file.
Advantages of the Invention

In example embodiments, the  index file includes
continucus 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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Fig. 11 is a diagram showi ng the two-way link (the
link of the file entries) set in the entries
according to the order of search. Fig. 12 is a
di agram showi ng the order of the arrangenent of the
original folder and the file entries, Fig. 13 is an
oneexpf arfat G dddrantdt ERREFRdRRS ig%%ﬁééh?QﬁFh slots; the
i ndi cative of the higher-order entries according to
manggengafi ninformet iohe BFedsstiiRt kiRl By tfde 1ndex
property entry. Fig. 14 is a diagran1shomﬁn% the
infiomdest lionf arimetioniirali dariede lenotowerldr-der Thiher péddminates
Fig. 15 is a diagram show ng the rel ati onship anong
theent neesl i nfartreersétimgures 17cdlp lerhsictdivegramt  the
showi ng an exanple in which each entry has
corrafspomaicine® Obe tmaagenert mdnggerddnt s iafdiragrtdmn areas and
showi ng reference infornmation set for the entries of

thed T&f£FTdmg bkl @@feden i adext nilof nRte6Angi ndi cat ireeording
of reference relationship. Fig. 18 is a diagram

medShew RGJINFIIRLIRN e he dehfidedarsetrdorsdhe -up.
entries of a file to be referred of the index

| nf-or nBL L @R Endingatd e ofs r etgeence 4 ehat ionshi o create a
Fig. 19 1s a flowhart of an initializing process.

tabﬁ_:eg:oéot.hé %ﬂ%@nﬂnd@%%ﬁ&eﬁh%n@}%&drﬁﬂ&s and their

1 is an explanatory diagramof the text file,

loég%ﬁg% %iltBh%tué&vih&ewméﬂy$ﬁpr%8%5%&t§tle ti&?thermore, the
constitute the

location «can be detected without the table o©f 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 ¢f 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 1s a diagram showing an example of &a property
file idincluding a plurality of property files, thumbnail

picture files, and text files.
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index file. Fig. 22 is a diagramof an exanple of the
correspondence anong the property file, the content
files, and the virtual folders. Fig. 23 is a
flowmhart of a known initialization procedure.
Description of Reference Nunerals and Signs 1:
recordi ng and reproduci ng apparatus; 2: inmaging
device; 3: systemcontrol mcroconputer; 4. video
encoder; 5: audio encoder; 6: graphic controller: 7:

TSFa gﬁ&afﬂ%EPQE&lagggmigﬂywﬁgﬁ tﬁe ﬂ%%%aigﬁgﬁg%ﬁbts

file generator;”12: nmenory controller

Cﬁe%ggyprgﬁer{§0§fggng mediumunit; 15: file decoder;
vi deo decoder; 18: audio decoder 18 Best Mbde for

Carrymg Qut; 4 iaeoﬂlraxﬁ%ehl 9o Fgerﬁ@@dls%%n&tei‘set@@ the data
i nvention will be descri bed. I 1 shows the

ssltuehube &fci rporgdi weap@lop@ﬁpdﬂq@g apparatus 1
as an enbodi ment. The recordi ng and reproducing

appareigs 1 i6cd ugesg@in JHRANGY tHEVEERa 25 ods ISHS Pyween
control mcroconputer (hereinafter, referred to as a

sSystemmaostitoledn croconputer) 3, a video encoder 4,

an audi o encoder 5, a graphic controller 6, a

met a- Hag a tleicoderiidgramnebwinig &headerbaidab B €NC @Rk er
9, afile generator 10, a nenory controller 12, a
aferbeypi8peatf ificle decoder 15, a vi deo decoder 17,

and an audi o decoder 18. The i magi ng device 2

I ncl ulleg. & dgregidiggreansfabge aantry 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 iink
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 the higher-order entries according
Lo 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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audi o acqui sition neans. The inmagi ng device 2 outputs
video data DV1 and audi o data DAl of a subject from
the i magi ng neans and the audi o acqui sition neans,
respectively under the control of the systemcontro
m croconputer 3. The video encoder 4 encodes the
video data DV1 output fromthe inmaging device 2
according to the Moving Picture Experts G oup (MPEGQ
format to output the elenentary stream of the video

dat a. pThe Yédﬁ@eﬁQﬁ%@§5m4sﬂ§Q§ﬁ?¥§§é%%ﬁ%g@ak%.vhich each
| ex Ile

picture data for use’in generating an

AGGQr fzBY:i b Porhdiei M dep rddkgehVirout put fromthe
i magi ng device 2, and outpufs the picture data to

the sysgemTant koki A LAPCOBRYLE! rdfe rtife HEALPRALion set
encoder 5 encodes the audio data output fromthe

fiofa@hBOentleM L © £2a ae€ndch G tre1kher M%%Giﬁlgé_ﬁainf@rmation
out put the elenentary 19 stream of the audi o dat a.
idaderttihe eontdddraafcd he1systashepntrol m croconput er

3, the graphic controller 6 generates video data

i ndi catgvel s af aretiagdamashad Qrgrahifepmout putcof peMdhe red
net a- data decoder 7, and outputs the video data to
selte fopnither e8trThe grfaphitftlecontbel teferal SF the index
generates video data on the thunbnail picture data
iagdd raehuodat md o tpite fafometfheesystematoninselip .

m croconputer 3, and outputs the video data to the

noni t B£98.19hies gr dPleiwvchacont f okt eim B imddeivgsSpropess .
such as a title, froma touch panel on the screen of
the nbn@t 040 8,5 di ploapssi v onpddtel nmribteoin8ex ante .
outputs the neta-data such as a title to the

net a- d4¥a 2entdder oxplanatory 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

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

memory controller; 13: memecry; l4: recording medium unit; 15:

file decoder; 17: video decoder; 18: audio decoder

18



The neta-data encoder 9 encodes the neta-data output
from the graphic controller 6 in a specified format,
and outputs it. The file generator 10 rulti pl exes
the el ementary stream of the video data output from
the video encoder 4, the elenentary stream of the
audi o data output fromthe audio encoder 5, and the
data out put fromthe neta-data encoder 9, and

out put s the data on a content file in a specified

ddd€ Qg Hn9%¥hﬁquQPQ&kanve he system contro

n1croconpu Cer nnry coht roft8f 12 switches

LS OREr @bl ol LECAISLNG APt K GRnaduction By Lhe .,

contro e SySterCon m Ccr ocopu er

1 €604 4ING s he-MRIPLY 0{9@%59&15? ahd S G&U&”cgn%taygaratus

records the data row e con ent e ou

the finl engepgrater 10 and the data FOMIOf the i ndex
file 20 output fromthe system control m croconputer

3 i I t h
on the PEEDFYind JNdebeBROL AL %p%%ﬁgépgogggls@&% an

outputs the stored data according to

Analc QT GH iR diaUSy M cd i r FORi CE@@&WI} ‘{-)Hereﬂfafter,

menory control ler 12 tenporarily stores the
fepuedf ROMakshe rBeekdl RGnIRdl URE UPRbE orddlataNd ﬁutawl%eo

it tothe file décoder 15 and the system contro

d’ﬁc_fbrd@(iomp_ljtaﬁf aLﬁilo'_th%deQCQT didngg PR WM dgtitdecl4er 6, a
switches its operation at recording and reproductlon

nindedathedaantarol, of mbher Sy 8t eMe€QNEOL encoder 9, a file
m croconputer 3. For recording, the recordi ng nedi um

gemietratérr @0or dsmeherdatanoub Pldr from4 hee@OIN, a file
controller 12 on a recording medium for
degpdedud di oa, vidwo regerddirng 7predhdngn 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 acquisition means, 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 generating 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 formatl to output the elementary
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unit 14 reproduces the data recorded on the recording
medium and outputs it to the nenory controller 12.
Thi s enbodi mrent uses an optical disc as the
recording medium The file decoder 15 inputs the data
of the content file output fromthe nenory
controller 12, and divides the data into the

el enentary streans of video data and audi o data and
net a- data, and outputs them The video decoder 17

§§g§§@§ﬁ§@ge g%ﬁggghﬁ&y stream of the video data, and

outputs it to nmonitor 8. The audi o decoder 18

o DRk Decy SIBALANY oF LRAM il orf NOoRM On 8 foqputer

out put fromt e decoder and output’s
i h%h@ogkgﬁﬁig'commglrt gr géné@giléjsd%d%% anﬁgeindi ative
di spl'ay neans and an audi o’ oufput neans. The woni tor

& dbsplayss tim%oﬂng@@og%t&pf%t 9P$m.t§é &é@gn&a!% g%g&@er 7,

decoder 17 and the 1 mage of the video data o

ddomdheitdr apRi ¢iaept Bathet 6cnandcQutpHts. a Mol ¢80k 5 -
e

the audio data output fromthe audi o decoder 18.

e een &0 BeGE s RaPYLBE oAt {u@ﬁ:h%%tfnﬁ&lnlaiigq:icture
the entire operation of the recording and reproduci ng

cRpRaiRd henu la thiNGu YA ALK QAL MBS HECEQABAMULEF R omputer
controls the entire operation by executing a

Jr edeat et opues tpre0¢eash NG oY a8 KeeHded i NTRe graphic
menory (not shown) in response to user operation

csensed1by d hecgiaphifpeontiuehlLyr a6ielet hedr X@oukh panel
this enbodi nent, the processing programfor the

cgly shens it off tid ctodd@mRUS £rdidsdlavisnst add edei ot herr 8,
recordi ng and reproducing apparatus 1 in advance.

afldt entiatitwetlye metpldroe ofuchhes a title to the meta-data
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,
and outputs the data on a content file in a specified file format
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 contrcller 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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pre-installation, this processing programmay either

be downl oaded via a network such as the Internet or

recorded in a recording nmedium such as an optica

disc, a magnetic disc, or a nenory card. The system

control mcroconputer 3 controls the recording

medi umunit 14 at power-on or at the |oading of an

optical disc or a recording medium by the execution

of the processing programto reproduce nmanagenent

I.nf or ron.for the file nagenent fjle fromthe

: 50‘13%‘)?‘&2? EE)ilgs%k}e THE Vs %%%Cgﬁﬁfn rlglrocﬁfn%? onpGfiefg memory
t.aisn c e information fro

p et shlBL L PR DR LR phpr g of e
' 1 . syst . 1 ¢F oconput 3

s e Jaar ebeel s oY P hEo i e MEEEURE R vor

l%ﬂo%%lct,dbﬁ? t&}fédmgﬂﬁ_gfy %%%c‘tgol_sde]?_t]%’ k%o%i‘ﬁ‘il}y sf]_ﬁlées the

managenent I nformation in the built-1n nmenor

EMSE M p GO AL CFRCANMRChHe 31 GRRLE ©! ??],t h&q out%uts it
recording nediumunit 14 according to the nmanagi ng

HNfOeMal | enuseAGh 15esHht +£0 sy8RLPdUee Lhen| @Ldtﬁ%%mputer
file stored on the optical disc, and presents the
to

darious content files stored on the optical disc
receive user's operation. The index file reproduced
from the opideahgdinggi s &liar ed skncdhes Ruil tpdfation at
menory of the systemcontrol mcroconputer 3 or in
dehe raergr ¥nd 3repiodititsi @mhodierente therisdexs fdde dysten

stored in the built-in nmenory. When the user gives an
dangtriolioti @ dompueeer 8l. afornBgtd@iing, the recording medium
unit 14 records the data output from 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 decodexr 15 inputs the data of the content file
output from the memory controller 12, and divides the data into
the elementary streams of wvideo 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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result, the systemcontrol mcroconputer 3 detects
free space according to the nmanagenent information
stored in the built-in nmenory, and seeks the optica
pi ckup of the recording nmedium unit 14 according to
the detection result to thereby record the content
file of the picked up inage in the free space. \Wen
the user gives an instruction to delete the content
file stored on the optical disc, the systemcontro

3 | s .t.he. [ ' it
SRR oo RO 813 e BEiOr 18 TSN Ly
' ' . T t ' t .
6 g o8, SUAUEW MLl LSLOFIIRALCT: By auaio

Juid fouitgugema( Aee UG 4o g_dgt}elghange (recording
i on Ie

or dele ) of the content recorded on the

opt i C@h_e di $&: 9 dNe odi h&@goggml%l.h@ert L85 %grtsérgllf@];cgﬁ.rl%ng

of the index file, and updates the managenen

HHY Ok 1Btd 9P FACQIHSE +88 AN ARNCAld Al SHALGALA % 19 s

the updated managenent information at” the unloadi ng

1of the optié&ml cordh &6 e a8 0Bt EQhtrols the entire
m croconputer 3 executes the update of the

JRIAGERRNLYI REQETREhgNaby redtpubhi il t heodpdatRd program
managenent information stored in the built-in nmenory

Ae@clrded ireeaofichdig, I'(E.G'I:Lki'ﬁdﬂq'ﬂ)t iﬁ‘ke\éip@ntsaetdrﬁgﬁﬂbperation
controller 18. Wen recording the content file on the

sapisiedalbydithe, dhehisysHemreontkols MrerdeoNEweer 3n this
outputs various information necessary for generating
danveddontent thel prooeshind i peogeneradorthelsysthen control
system control mcroconputer 3 acquires information
megessapytéor3 generstdlngd he tiirdexcdidind sam tdieroducing
vi deo encoder

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,
Ccr a memory card.

The system contreol 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 system control
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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4, the audio encoder 5, the neta-data encoder 9, or
the like. The systemcontrol m croconputer 3 updates
the data of the index file stored in the built-in
menory, 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

I r ter.3 t he i ndex .
PRI TR %%?%%Eﬁaﬁed&gfa b} PxeticRg g *toring

ﬁﬂ% E¥na &k I@éegfgm&iﬁ% hey %09§§pé fAﬂ%e ;;ggf%%d OMten

optlc disc tot

&Qpctrroq_l mﬂ@:f&@&mgreé C?brpcrl%ltsh ll'lé %%ro();idgga I{EE ultlﬂ unlt 14

unit 14 constitute a content-file changin

4Jlﬁ)trd1%ﬁ changes tﬁbqqa%q_%%eninféirﬁa’él%nbeségf&{ d?QSSTt to

recording medium a content-file reproducing section

ddiplo @RI QAUC 6S R xC Qﬂtl%ntstofr'elde J amd hepdeear i, ang
medi um and an index-file reproducing section t hat

P RY0EUCESe 3R ribdeXcdit & f KoMt he: 41.C0RHI NG gsgwm disc
The system control mcroconputer 3 and the recording

Hedidd@ivenihte 24s abs0-canst.i tute an index-file
updating section that wupdates the index file

Fecor ded ioniekhel Teeop dbMg- s dir-um e hEhex0peralii &M is stored
(recording, reproduction, and deletion) of the
irecaedbngl @nich mepHedust ntheapRak ahUSort SNOWAckBchghatdr 3
will be briefly described. Wen the user turns on

qrovier theheesysy b .conhr ohis nems@aliomit, erhd inGés UtllSe is
the recording nediumunit 14 to

stored in the built-in memory.

When the user gives an instruction to record an imaging
result, the system contrel microcomputer 3 detects free space
according to the management information stored in the built-in
memory, and seeks 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 updates the
management information stored in the built-in memory according

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

recorded on the cptical disc or the edition of the tree
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acquire data of the file managenent system Then, the
recording nmediumunit 14 acquires data of the file
managenent systemfromthe optical disc (recording
medi un) according to the instruction. The data of
the file managenent systemis supplied to the system
control mcroconputer 3 via the nenory controller

12, and stored in the built-in nenory. The system
control mcroconputer 3 detects free space in the

%ﬁ?ﬁc%%&edkﬁg 1ﬁ9d1£&£9r%?&F°”a%ﬁ t %at%%orqm?qTanaq$ment

cation of t e content and the inde

trﬁ%r%tt 6al db5Eq08 &'?etlk?ﬁsbﬁt%ai he; dat . f4ithe to the

|'e managenment system e systemconiro

d]?c&rt%ofmggeerme%e DSESMELS dhge thecding Jredi leme LH'}JtIlcal

to acquite the i1ndex file. The recordlng

MR, 1A, AGQUicbRS: Stata 10hi thgcbhdexe f 5l & d £Hams gg’e thRate

optical disc (recording mediun) according to th

JNStHeIChhARgedd®: dahaophat ign i Bg%uftbh%thﬁgw@el h8fhated
to the systemcontrol mcroconputer 3 via the nenory

neeRlgeakher i 42 rmaithssebeddi Mnt fige Militt-iiR Hﬁﬂ@f% to the
The operation of recording the content file of t

def@GdAggr RSl tm Qi recerid Age ehery ZMddoiher 18.
descri bed. The video data DV1 and the audi o data DAl

acqui wedn e ddre i hgagiagodeyh e id case teRCOsiet-A1ydi b€, the
vi deo encoder 4 and the audi o encoder 5,

syespectioveky]l andrddempeEpld editbatshearibh® information
generator 10. The neta-data including titles
rgenesat e orbyehdms tgraphhe coontnoliige o tBeeridedsthdnator
the neta-data encoder 9, and then supplied to the

0.1 eTgerrarsdteor c4Qtrol 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

mediumunit 14 constitute a content-file changing section that
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The file generator 10 nmultipl exes the el enentary
stream of the video data output fromthe video
encoder 4, the elenmentary stream of the audi o data
output fromthe audio encoder 5, and the data out put
fromthe neta-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
menory 13, and the stored data is output according

dRrfee Processenf the reey gg@@rd%%iglrjgnf% ioitrglég el um,

data output fromthe nenory contr

Supptbrd-tpo1d he &%@QEQBQ%MO&W\:HQ%_trélpdﬁod%%gsi 3 content
recorded in a Pree space of the optical disc. In

fRaakL&h tWet Betba oA uhi | 6o 86T RN QACESSrod 8 ng
vi deo encoder 4 generates thunbnail picture data on

dche ibasitemt 26pedaddes Lragacdat:a Ot ERERQABtRI8 ng medium.
i magi ng device 2. The system control nlcroconpu?er 3

a4yt €8mi O0f eat inGlR:rSdehpaset eXtardftide 0Bcbid] € medium
necessary for generating an index file or thunbnai

wpiict Uk eatad acdnamiihe whdesdencoidey wdathaegasedt®ion that
encoder 5, or the neta-data encoder 9. The system
updat-eel the ctodanpiitler redoupdat es the ddwdexiihigl Redium.
stored in the built-in nmenory on the basis of the
acqui Ted opdmrinmil domeandding corarespordenae shd e tdid on)
recording of the content file into the optical disc.

oAf the tédeomwbnmeenndf reéprdras:ibeenppecatded ehowhein Fig. 1
optical disc, as described above, the recording

wigdi bm bhieflivl dpdatidbed.t he index file recorded on

the optical disc using the data of the index file

r ecor eein i Aheheudni | tuims meporgowsr t hehgystysfrem 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 informaticn 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 contreol microcomputer 3 instructs the
recording medium unit 14 to acquire the index file. The

recording medium urnit 14 acquires data of the index file from
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control mcroconputer 3. Then, the recording nmedi um
unit 14 wupdates the data of the file managenent
systemrecorded 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 Iist of the content files
recorded in the recording nedium2 will be

descri bed. Wien the user gives an instruction to

ﬂ-ﬂe?‘ploﬁifﬂ:gf ldlsstc O(fre%%%%& fI{léCEﬁlm)t hgc§X§h§fR} to the

control mcroconputer 3 sequentially acquires

trfserrbeai bn i Gt g.dat 8 rCons espanding t 9 gag%fpéﬁ &Y the

files fromthe data of the index file recorded In

dyi@ chubbh &ﬁ@%}éomﬁﬁéeeu; qutastﬁ@ur@d&lj cehgwifer 12,
data in list form The graphic control

generates vh dee datiatennt hemozy. t hurrbnal I pl cture
data, and outputs it to the nonitor 8. The i nmage

di spl aye nepasavfot herneabesiSg displ ays-the thuabgai kkhe
i mges of the content files in list form Wen the

inseringekest bt aors pedddead ihbumbasih PivGtiur @candscgives.
an instruction to reproduce it, wth thunbnai

pi ct uTkes viafe diaspl @yedaha thstaddomianat bel nemdiated by
8, the systemcontrol mcroconputer 3 instructs the
tihec dmdy gy ndiium Uniatreldntoded dpr adieceidecontesded i4 end
corresponding to the specified thunbnail picture
taccerdingenadehe 5, ndexpbrtevelor edhd mhehesupplldd iteo the
menory. The recordi ng medi umunit 14 reproduces a

fadnt gpmefdtiar d6rr eBponditagdabat hrectudimgnaii b 196 ctauregrated
fromthe optical disc.

by the graphic controller 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 video encoder 4, the
elementary stream of the audio data ocutput 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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The data of the reproduced content file is supplied

to the file decoder 15 via the nenory controller 12.
The file decoder 15 divides the data of the content
file into elenentary streans of video data and audio
data and neta-data, and outputs them The video and
audi o el enentary streans are decoded by the video
decoder 17 and the audi o decoder 18, respectively.

Vi deo data DV2 and audi o data DA2 acquired through
éﬂq%hg%%%%r§at48ut?ﬂg flr%m £l§ec' E%%nggp 1%%62 SUPCB' I§ydstem

to the nonitor moni t or ays an |rmge

SHERIPANE Dbt clehes LeRLOJHE 8 £ CR)
net a- dat a outpé?u?rdaﬁtﬁe file éEEO§E?Q%5 'S %Eg t§Mta

dy ttllﬁﬁeg%teaféi@ta@ydggﬁ%%rne}at‘%ﬂg 45 ithen ﬁ%b'reghﬁr@anall
the graphic controller 6. The graphic contro

Sl ga¥hdepoflatia B8 eondheatiéyer ofc Hretaqdat @ncoder 5,
information to the nonitor 8 The nonitor 8 displays

dinfaenmdioHataUushcase A oli t11es sWRikeR dahtrHUPRLEPPOSAShter
on, for exanple, an inmage corresponding to the

3:G)llptialﬁbsft_tﬂeG;n_é&BxOp:EIéitslt@ﬁedf iflelhet bogle- speeirbirgdon the
content file with reference to the list of the

leontsept {hd esquecendedf @mddion negordidg reegbdfeice with
w || be described. When the user selects a specified
theumenairdipy cod firehantrtegitvés lanihbsttuctdman e disc.
delete it, with thunbnail pictures are displayed in

i st Bdtarorhd bentrenttiorleBhaashalgscecbededbovehe dfteical
system control mcroconputer 3 instructs the

diecor df nigscretdedmhuniet, e trecdebete meddontentt fidledates
corresponding to the

the index file recorded on the optical disc using the data of
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 repreducing 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
of 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 € generates video data on the
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speci fied thunbnail picture according to the index
file stored in the built-in nenory. The recording
mediumunit 14 deletes the content file
corresponding to the thunbnail picture from the
optical disc. In parallel with the content-file

del eting process, the systemcontrol m croconputer 3
updates the data of the index file stored in the
built-in nenory. After the content file is deleted

dha®nkhe @P&ﬂl% dg'tgc’alﬁ:? o%%%ﬁrc'sbﬁg t%bgﬂg’motrﬁ%or 8. The
recordi ng nmedi umuni{ 14 updates the index fil

| inRGRr dedpoRy hdhHpid ¢ak ﬁlbﬁf?té‘:?'@ghts'ﬂﬁakzgdgﬁefﬁﬂxﬁnbnall
data recorded on the built-in nmenory of "the system

ieRRE0L FMBE OepuHterrid.esThan i st hesFgcor di ng nedi um
unit 14 updates the data of the file managenent

syst ennerCHedede ONsdIRQt@PLI GRlciHi®@ tHumiZil picture and
correspondence with the update of the index f|Ie An

gdpesasn dmsefruedi bhng rherbadex ift,| eifecondedaon dhaures
recording nedium2 will be described. In this case,

darired syst@mdcontlriclt fdoh eooripdtren i Sor geNeliats®s tbMBgtrol
data for displaying the list of the entries of the
npragpertput et e3onntheudiasi shof réherd indexnddie sharted4 to
in the built-in nmenory. The listed inage data is
regpplived teo thetempniEibe - 8ovirasphed graphbc ttentsmwddieri ed
6. The nonitor 8 thus displays the list of the
témmbingd 1opicher ragpmemayngi ke, thorinderarfplle, stord¢d eer the
structure. Wth this state, the systemcontro
hyiiditgéonparery 3 Thpdaeesrdies imrbanf uhetsl érecbiodudss a
built-in menmory according

content file corresponding to the thumbnail picture from the
optical disc.

The data of the reproduced content file is supplied to
the file decoder 15 viar the memory controller 12. The file
decoder 15 divides the data of the content file into elementary
streams of video data and audioc 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 throuch 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 deceder 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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to the index-file editing operation by the user.
Exanples of the index-file editing operation include
creating a new folder entry corresponding to a

virtual folder, locating a file entry correspondi ng

to a content file added to a |ower level of a

specified virtual folder, setting the order of
searching for a folder or file by specific type,
setting the relation anong folders or files, adding
aareehbbedrf hbeal @@ S dlaG i 6ol d6r tneaRdndeletd Ng rhe
a specified folder entry or file entry. Upon

reRNRLet ioriebi1the ipdexnitdsh ediddnooperatiQn, Jhen is
recording mediumunit 14 updates the index file
Jeehfaedsen ok heraptdxeabl di sgn Ushaig: (e -upgehedtnd NdeXhe
file data in the built-in nenory of the system

antkhal faieroconputer 3. After that, the recording

medi umunit 14 updates the data of the file 30
manageneste sytsitenofedor deichon specopiefaondics€ FNle with
correspondence with the update of the index file. The
rdefeaichseof ot hike | htex 41 lthaniddnteext fheedesetobbtl on the
The index file includes the text file FTX, the
relremdnagl megpi b W eviflill @eFdklscanded he property file

FP, as descri bed above wth reference to Fig. 21. In

t hi s Bhbodihmenter pariectyl ardppcifdrdi ndexorfdilieprateraipnd
of the property file FP, the thunbnail picture file
HTHs amdnsheuteken fliol @e (ore atpetischdabamibnd €) pEEXures are
referred to as an AV-Index file. The attribute
digpérnati on lofstt Rerporn dite fichésok sB.dias dedcrilpgd adove,
text file, a thunbnail picture file, and a property

thiel gysteRcRORT Fel HakcrurmibHieds SeAPFLEsche cordli TREareling
the attribute

medium unit 14 to delete a content 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 32 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 214 updates the data of the file

management system recorded onn  the optical disc in
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information of the content files. The entries each
include one or a plurality of fixed-length slots.
The entries each configure a nmanagenent 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, nanagenent
informati on that specifies the corresponding entries

ArAhpohaxtcd il e handshhe thuphnailapi ghyre file
FTH is set. To the entries of the property file FP

each ahneliding Aokl 8aatity ok %h@é;,%,flr@@%%aéd on the
information that specifies a slot follow ng the

RIRYHOHE fEQIuh S Set.l TR bWhecrepédi es of the property
file FP, information that specifies the

correspondiiRg €98 entchbi | ydtSersetondpol haientEbRpueér 3
the 31 property file FP, information that defines

dche rhices an@dng@aiatastﬂoucﬁusplwlﬁ@a;}&oaheﬁt ofities @ftries
exi stent folder, and a virtual folders is set. Each
dfl kke hasoreonty fiidesod ithedbhehgtdt shotsndebh&ile stored in
fixed-length slots are managed by sl ot nunbers
tiedbeat iview abmothe ddelisfediimaggeimnt itharedficedTbe the
sl ot nunbers constitute index information indicative
ghithe -8rder ©Ofe tdmrdrirangehent lenfé t hE@hei xedit@ndt kkhus
slots of the file. The index information indicative
dfsptlhgsokbder Lot t v @ra angemest off thhepfoxed:y ehigteh for
slots is not limted to the slot nunber provided that
gxampiladi tat eses ecordarresf the arrangenment of the
fixed-length slots. The index file has a
 pr edeféklm Reds nakbee, ofhensyseyn 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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(managenent information areas) each including one or

a plurality of slots. The entries are each

identified by the nunber of the first fixed-1length
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

exanpl e, when the thunbnail picture file FTH and the
fdgeldehe FL¥seaph have gugrigg ingludipg ;{ue ?1'1%‘&:3 in
for one contént file, the corresponglng entry of the

apepbyabhbe FR 1 scassigned 8k LgasindMo shats. Fig.
2 shows an exanple of the structure of the I ndex

file. rkbeqdnges fdd @ nenehydeseine JLigxt nbitepE T s NG eq.
thunbnail picture file FTH, and the property file

FP. Theet@exex i1 e FR¥1udd2 dhetthumanai frpi ehergdidiin
FTH, and the property file FP of Fig. 2 each include

renitiirest Eac FThavdmy thewrddosed- Fengtrlr, £ akscribed above
t hunbnail picture file FTH has no header and has

wCiamt reafetsndd xedri@ength sirotsi#lemdbdin#dtansh S @larly,
fromthe head. Likewise, the text file FTX has no
dredddexandlchasdecant  Hiudus pirogedt § ehigieh FFl, ot Be #lhurtbail
#3 and so on fromthe head. In contrast, the
ppropeet i ¥4 [FEHFPahdsc e headefilat (bhea rheaddbher £0fs) FTX
and follow ng the header, it has continuous

ifs) xed<kengdt to dotan #V-#2ex#8idad so on. The header

of the property file FP records not only the

pr opefhy attitfébihé dnfetrintehiobetf tdlesoontent files is divided
thunbnail-picture-file information and text file

into a text file, a thumbnail picture file, and a property 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 the corresponding
entries of the text file FTX and the thumbnail picture file
FTH is set. To the entries of the property file FP each
inciuding 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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i nformati on. The thunbnail picture file FTH and the
text file FTX nmay each have a header as with the
property file FP. In that case, the

t hunbnai | -picture-file information is |ocated at the
header of the thunbnail picture file FTH, while the
text file information is |ocated at the header of

the text file FTX. The text file FTX, the thunbnai
picture file FTH, and the property file FP each have
HOLEHES fflmlshﬂf%trﬁaﬂon#@hat%%ﬂgg oo Al Erenical

arranged fromt’he head. The entries t ext

s@sctw@ dehibpahl e Pt GlibES i dgs Flh %émeaﬁﬁg%@%al
file FP are each |dent|f|ed by the nunber of

doiaet-sshotse©f the entry. The entries of the property
file FP has slot nunbers for identifying the

corr egpondirndcentdd esoffidilsus 38:i kbwrmnaidy PLeLUse  The
file FTH and the text file FTX to associate the

faRkH-esngth tdiedy aperhynddd® bhPs Wt Mt rent i eSa®ofve of
the thunbnail picture file FTH and the text file FTX

th@so s £ by ranliemah kit efe offi. . T s1loFohum@¥aBRtdhstitute
the exanple of Fig. 2, to the entry #5 of the

ipHeget h §o fid el drPingl okt Dughet $hienshdat iorethofadthtgement
entries #5 of the thunbnail picture file FTH and the
cifexke fiiiledFTXngte skbyisbéred: fEilg. ishawdekhenformation
structure of the preperty file FP. The header of the
ipdapettiyefdfl eh&Rrids rass ithredr 1 arfoemeat:i oh tdechi x ab- licdneth
size and type of the data bl ock, and then assigned
sprotperty oot] dimifredmdta die tdlurtbmairbepi gtroveded| ehat it
information, and text file information as nanagenent
indicates the order 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 shows an 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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information indicative of the slot structure of the
files. As property file information, the size (size)
of the data block of the property file informtion
is assigned to the first 32 bits, and the type
(header data type) indicative of that the data bl ock
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 fileis

. hi .ql_| 16_Dbjt
SRS 01 A SRR o
ﬁﬂd eZF%éé% Q%%ﬁ% e%%r&gg t%ghll §o@ft§% %% length

property file information, Tation ©
dides is assigned to the area follomnng the 16 bits.
The information of the files each includes a file

nanme @ﬁél§h£ﬁﬁﬁalfﬂﬁiéﬂﬁ%en%qﬁgrF@ﬁ ﬁggtﬁo(ﬁgéﬁerlﬁnd has

count). 34 Fig. 4 shows an exanple of an index f

donelindbng ixdd-Uralddry sabrpr epery, fid esqd BBU&T{QHPJ&Am the
picture files, and text files. The entries of the

Hdaldes itAkEW@se4 eaehtiRel ydecomex hixeds! erRAWRSIQ has
In this exanple, the property file includes first

camd iseeasdf prapeardngth lsestEPi1angk FRZ, ahResot dainbnal lche
picture file includes first and second t hurbnai

hiactt. ur Bn fddres abTHltRad Foddd;t yadd 16 hee ttedd af hb&der at the
includes first and second text files FTX1 and FTX2.
Head ttherthtpbaaill fpitbutegfthe, héddef,i risd o s@ogntious
t hunbnail picture files FTHL and FTH2 each have
dewtrheogsh filoed-Alengih $Botsdfsomit.heTheadsadsr idF the
the case of one file. The text file is also
reowkirgbried estit hethats e dnrsthampadopecondile 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. 1In that case,
the thumbnail-picture-file information is located at the
header of the thumbnail picture file FTH, while the text file
informaticn is located at the header of the text file FTX.

The text file FTX, the thumbnail picture 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 picture file FTH, and the property
file FP are each identified by the number of the first slot

of the entry. The entries of the property file ¥P has slot

numbers for identifying the corresponding entries of the
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text files FTX1 and FTX2 each have conti nuous
fixed-length slots fromthe head, as in the case of
one file. For the property file, the first property
file FP1 at the head has a header and conti nuous
fixed-length slots followng the head, as in the
case of one file (see Fig. 2). The follow ng
property file FP2 has no header and has conti nuous
fixed-length slots fronlthe head The sl ots of the

gﬂl{rl}(%)tnaqad §§t99f1ed ffiil:ge]_§ n‘%{nag ?1 1%1%( %h ?ss?chlate

|cat|veo e nu rom

tfHJ %tntfr Eg o:jz:oﬂ_’hé3 eqf’t V\’E Tetﬁg ﬁ%ﬁg Eq_ﬁ&fag aos§ the

of the first unmbnai [ pi ctur

’Jmﬁrb%laq_ﬁ_ 199(5@9! fq_flet P’?H falnrdsﬁzhéltpéxto&ﬁ&QeF'ls}?C%%dshown by

t hunbnai |l picture fil IS s+l i ch

il Lowhbng, Aurher o) Th%r EQrnp he, secend o 3adhhwpbnail o,

picture file TFQ sl ot nunbers’ that continue from

ddhensleat rpurss t&éb:ﬁ{;%ﬁ%%:%@@bt Q1bReHRES indicative
t hereof. The nunbers given to the slots in Fig. 4

dindineatatthes 1 Qif ruBbensnhroOM thie thead rof ot b@HféﬁdStthe
file of each file, which serve as slot nunbers fo

teagiing roe stotssgiBiedadnerals in the parent hesu S
i ndi cate sl ot nunbers fromthe head of the first and

secondifi |®showespechivetyurdhe tmapeepett§idi@s FP. The
(file-count) at the header of the property file FP
Ishowr bfi the gordpdmdi catlesrr hes niysieheal ihberhat 86 Gfuch
the property file. The property file FP has
scorithenuwdus fkindedybength tskotistamabhaged dyd sttodn assigned
nunbers indicative of the slot nunber fromthe head
dregregol, asfdéscri bedfadmtsionfhe propebhyiftpicthBFd1as le
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 FP is assigned to the
following 1& bits. As property file information, the
information of the files is assigned to the area following the

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

name (file name) and the number of slots (slot count).
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a predeterm ned nunber of entries (nmanagenent

informati on areas) each including one or a plurality

of fixed-length slots and identified by the sl ot

nunber of the first fixed-length slot. In this case,

if the user can find the slot nunber that identifies

a desired entry (that is, the slot nunber assigned

to the entry), the user can find the |ocation of the

desired entry with reference to the first slot in

the p eryy.fi P the hasis. he. sl ot nu r

and t Egg'sl %tSIgs(%VLzsg a(ds:leo)%% iltz%e)ok% &sieégé?%. %3?4 alsns(Trhgu% g a
r ' -hptor [ - t cat i

e By Pod antty h Ch | ooat 0 TE Hoa Gt hy R

AneRer tyhd idg FRcar bhef pUNd; b, tali ng Lhen NBAYRIGe one

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

tihdnbnahheRi ctivke-fikg idfiar natdgn andctde bextr+ 86 ri1e

file informati on at the header of the property file

iR 10keEl §irs8, ahheskhbea MBLée-©f tihedt hunbnaid rp2, the

picture file and the information on the text file

ﬁﬁUﬁb&@@Qrgﬁstufﬁsﬁﬁiﬁiiﬁﬂbﬂde&Sfiﬂ%thaﬁ@esecond thumbnail

above-descri bed property file information. Al so for

dike utrauprbnead TR chnd T2l eafrd Hrandekheritlextinbl @ & rst

the locations of the corresponding slots can be

aet eeteddf tom thel essIFaXInaabersxtn a simlar manner. -

Fig. 5 shows the structure of the slots of the

pr opeFby tii¢ | ehidribnaiie slatgeoffithe priopertyr fadde Felond

each have a header (Property Slot Header) at the

theatnaThephetades finod=udesili rodex FTHAf oavthaone continuous

(thunbnai |l picture-slot-index) indicative of the

Hareded poadh gl Sisotff rof thee hehdnbazaiin phetarse bifl end-THle.

and i ndex
The text file is also configured such that the first and second

text files FTX1 and FTX2 each have continucus fixed-length
slots from the head; as in the case of one file.

For the property file, the first property file FP1l at
the head has a header and continucus 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 continuocus
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 fellowing number. Thus, for the second
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i nformati on (Meta-data-slot-index) indicative of the
corresponding slot of the text file FTX as managenent
information indicative of the slots of the other
files of the same content file. Wen a plurality of
slots are assigned to one content file, the
follow ng header (Valid Property Slot Header) in the
slots other than the last slot is provided with index
i nformation (Next-extends-slot-index) indicative of

tth%%bnfaghlré)ﬂ%es lfgﬁe. E-rﬂ% i %qgge%lhljnk?efso%%taitt \I%lcgr?éinu%ifﬁ:om

managene ormat'i on t'hat I'nes the relations

t\ﬂiet Ig lgge?&{’lﬁlgf ss+| 10ta reOfa stst_ﬂSﬁ{i op§ rélye fg llo% SOftPg Pgo pame

content file. For exanple, en attribute intfornation

on on f: [ L ghed t br ge i ; S
sIotsﬁggqgﬁgﬂ%ﬁhﬁ%hgﬁl§Og§§%ictufiq?iF%S?T€EE%¢£§5%é the

shiefuilOlS e Phm tRE HYLPSE tonel £ &FPi & & &A0Nfi1e, which
provided with index information

sktrhangpaki o PiGina-sS kot hAAe¥ind NdiLatiots . of rHd§iumerals
correspondi ng sl ot of the correspondi ng thunbnai

iRl ehargs fdnlt@eskEH and-dddexot @Bl @Aom the head of the
(Met a-dat a-sl ot-index) indicative of the

feestespandebgns! pi1af, theseodiespondi g texibdd loF files
FTX. The first two slots of the three slots of the
(Fiopetbyntj | £ AR heapeovodethaiddbpeirgeriioaf oy aidwan in
(Next extends-slot-index) indicative of the follow ng
Fslgot 3 iisidisetestiter ebybshovd npet il asebatienshope of v tfhee.
three slots. Fig. 6 shows the structure of the data
sect i Dhe (Rrogpertty fiDatkld Rayl cal)irofoweachxstiotemnftt kaots
property file FP. In each

managed by slot numbers indicative of the slot number from the
head thereof, as described above. The property file FP has
a predetermined numwber of entries {(management information
areas) each including cne 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 iocation of the desired entry with respect to the head of
the property file FP can be found by taking the header size

{size) (see Fig. 3) into consideraltion.

On the thumbnail~picture-file information and the text
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slot, an area follow ng the above-described two
headers is assigned to the data section (Property
Dat a Payl oad) of the property entry. Wen a
plurality of slots are assigned to one 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

ﬁvl%r%ko@r@loé Bro %agg f\ggg oqsriotz%egrgﬁurg? HALA i g

section operty ity of

o‘é Lhieoﬁr\ %o%f o%’qg%t%un%{an(P %rteyf% and the

i ze aSS|gne to the a section roperty

E‘%r‘f}é@_!_oﬂf oﬁhﬁiec'lt%tx% f@fﬂg Q?é'fe(gjcﬁtc%d( B?é ?ectl ely, as
Property Data) on the property entry includ he

WRle 8hé taY;ov%f—déget:JS_be(ﬁ rweleszla aﬁleexaﬁeéhmﬂﬁ{a bmg& for
(Property Extension 6n|t i s added as

tfren Gl n@fi 1t pgcerle@efiye eﬁm yan@xw@d@extThﬁl%V%@d | the
size (Property Data Area Size) and the size of the

IRRebhY &atde( Phopesfonditias BhEe)cal Be AR ddNFLHE the
data section of the first slot of the property entry.

slhus nukberkr ee $paiae 1ofr kWhanpioperty entry can be
specified on the .basis of the sizes. That is, the

si zesregnst isheve i Gruralkicane $hatheaklovs dent @@ perty
space of the property entry to be specified. As
fdescFPbed habsvet s tdfethe oy FTH: randa &P reaeha havier
one or a plurality of connected fixed-1length sl ots.
(Eacipeentrylot Bebaden) iafti €tk byatihe Bloheadabdhcohidéhandex
first fixed-length slot.

information (thumbnail picture slot index) indicative of the
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
information 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 following header (Valid Property Slot Header) in the
slots other than the last slot 1s 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

37



Fig. 7 shows the rel ationship between the slots and

the entries. The entry including connected slots of

sl ot nunmbers #n to #n+2 is identified (managed) by

the sl ot nunber #n. The entry including connected
slots of slot nunbers #n+3 to #n+5 is identified
(managed) by the slot nunber #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)
;%%Tcttul}%sgﬂ_% EbIIHOC %f‘%theee s?ag hoefa aSSI Ig'%)l %)it.ngeFP are

dnglj cati ve, of td?e%t t he acf b' ocklaqsﬁ; headey fomatlon
6

assigned to the fol | ow ng bits t he Various

qﬁe@%ng‘e&og@&w@@%@étﬁh s, f 1 ags), 9f. att*ise pfog%fty the

I'1'e FP 1nicludi ng-t e—hea er are aSS|gned to 1

deﬂe%Wbﬁglhg%l%ﬁz@f&ﬁecﬁHQeEESnéigﬁtﬂﬂﬂpﬁgl g Prefile

(last-valid-slot-index e val ast s

Eﬂﬁp@%ﬁtYndéi|fﬁﬂa%ﬂ5@!bﬂg(ﬂ$%%iHﬁ%&'éio%sghgg§¢ Iﬁhfég%lve
followng 32 bits. The valid slot s a7slot to which

ANtRBLE S deS R%3l ghesh ot Bertidecheadgrn@indg R <RI BPEL tifx .
file FP, the slot nunber (av_index_root_entry_ i ndex)

Tofe Eﬁestltﬁ& slots off the entey dhats JfS ta8SHOMS B, file
root entry is assigned to 32 bits follow ng the

32bi t s,isand t heosliabanunberi{next rec@sdi ng of Wesdmafion
the first slot of the follow ng entry to, be recorded

iNexasekgaedst 91 stheinddhol 1omi iy 64 BF tthe FOI1dWiGg slot is
header of the property file FP, managenent

denf,othatebn oowesr dheordehtisnsenuent itald yhset, slots.
following the 64 bits by the type of the entry to be
sear cligd. feoshowherhkesdructure of the data section (Property
Data Payload) of each slot of the property file FP. 1In 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 one
content file, property data (Property Data) according to the
attribute infeormation on the content file is sequentiaily
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 Paylcad) of the plurzality of slots, thersize of property
data (Property Data Size) assigned te 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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of the managenent information is assigned information

(type-of-entry) indicative of the type of the entry

to be managed which is the object of search

Exanpl es of the information (type-of-entry) include

identifying information on an existent origina

folder, a virtual folder, and a content file, on

whi ch the type of the entry to be searched for is

recor ded. The managenent information is next assigned
h_ar |ch

e ohg) op 2RELERE EDPRONRE G s
égy%ng@te of update is set. In this enbodlnent, the
date of creation or the date of update is set to the

recor ¢ho%And Rt 00U AGaRPAs AL .21 1e a8hanle Ui ze

the recording of the index file into the optical

oei $6e Pphspe A, MRNANETRBEE LAY Ob 4Had Isq&el>saaexgt@§e%a q4Redhne
the nunber of entries of the object of search

daftamBeEt 0bn ept rires)riald sndeXof i tHOPMIJe@Ry entry. Thus
(first_entry_index) of the first entry and index

thef ereatsmicd laasthentfapddexhtel, &¢de HeasheBDELyd WiERhe
the entries to be searched for are arranged

racgersi ngeti Adre t ypet ief, siearsthesrdgistitute information
(type-of-order). Thus, for the property file FP, the
thype oOfics@arie ofrdes spuch af -tHwe padeewofy ceeaty 0OBo be
or the date of update is defined by the type of
sprciyitd. be managed, and the first entry and the

| ast entry are registered to the header of the

pr opehs \desfarigeBRatbyv ¢ heht yipiel caf FSRArEIHL, onwle PP &hch hlve
shows the entry data of each entry. The entry

one or a plurality of connected fixed-length slots. Each entry
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 aumbers #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)
0of the data 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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data includes various types of data for the setting
of the header. The header of the entry data
(Property Header) includes a flag (entry status
flags) that specifies the object of the entry. Wen
the flag (entry status flags) is set to Ox1, it
indicates that the entry corresponds to the content
file, and a flag (file entry status fl ags)
indicative of the attribute of the corresponding

(‘EL%%ttthcllgﬁl gl&?_l_ﬂgcp\/}!)dgg th\éh\?Ql $§agl:a&clot of tpespﬁcH)aetrty

entry_status ags) 1s set tO I ndi ca

dihe ?ptﬁaxrl Cg%ﬁ@%ﬁ’é’a&@%st Qféa{‘gr?éﬁ %foeeﬂefﬁm%rmg §'2 bits.

then a ori gl nal der entry status
i ndi C@Bévx%loﬂcd 'Qsl_ngt Lt kbyt e Shlibe gz‘?'e@ﬁﬁf $s assigned.

provi ded. Wen the flag (entry status flags) Is set

H O, hdaddl dndigat gsohbatyt herenkhby %%0@1%%8 number
extension information of a specific entry, and

(fdvagnext Faot NEOf FRLIRR B8N # YhStratus)s 1 ekl €8k 'e\ﬁ%r?fthat
thé extension information is provided. \Wen the

i(eBtEYgsdAtaUsSoblagsiry SsS8Esigh Ko B2 Hindd Q@ﬁ_§§wirk@tthe
the entry describes systeminformation, and a flag

Aoy skemardfins BRLE QRMBBET (hesttatrusob liagg) ot duliCat ikwe Mfrst
the systeminformation is provided. After the

sdarti 0AscHeyfeslofihy aghtaty thebentdcoedchaye d3880@ned to the
witten, the header of the entry data is provided
fwiltlbwangr e$ewites. The entry data includes basic data
(Basic Property Data) on entries. For the basic data

( Basi EoPr oper hgaBatapf ithdexporoperty file FP, management
information on search 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 tc 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
as 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 recerding of the index file into the optical disc. The
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information (parent-entry-index) indicative of a

hi gher-order entry according to the definition of
the tree structure is assigned to the head by the
first slot nunber of the higher-order entry. The
basic data is then assigned i ndex information
(previous_entry_index) indicative of the previous
entry of the arrangenent of the search order by the
first slot nunber of the previous entry, and is then

%%Sgt 1 athSnygmgﬂzggg Eﬁgl%ﬂgﬁ entries
A28 ¥ Rf @

cative e next entry t e arrangenen

ﬂqetﬁgar%egtdegfbysémﬁl rﬁhmﬁéptdgta I J.es?f 5}?& index

next entry. Thus, since the basic S assi gned

it A deXn {ﬂfr%rt”%tn't%@' GREEYI %tﬁ@tﬂ’rét@%%ﬂ:ya&%tﬁ%ex

i ndex information (néxt-entry-index), a two-way |ink

e Agnt 015 be é&@fghndﬂe% jorgtercdes ek ttte when the
entries, as shown in Figs. 10 and 11. Fig. 10 shows

dhe 1 bisnko of QeLgEnad f dek sarang ekl gccéﬂdﬁlqo\e@ 1he type

link of file entries. Fig. 12 shows an exa e the

AT deareh erdgh nalydolaersdeand file entries. The
system control mcroconputer 3 selects mnanagenent

i nf or mAts prERNtSe Wrebeatgerid NPOrimd k9pe didegath v der
of the type of an entry (type of entry) is set to

due- asixgiaahtbob fersdat ifohoar tite: Haeerdr ivpliakenat $ ok MAhed
the header. The system control m croconputer 3 then
igeteet sypadex erdtdyormabeonaffigadt -ant el Atlex) aftdhend
first entry fromthe selected search-order
tenagefeattinfararatecdn teaetihes efdye heetiect of hehd igsiperty
entry of the original folder (see the arrow

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 status flags) that specifies the object of the
entry. When the flag (entry status flags) is set to 0xl, 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 Zfolder, 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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A of Fig. 12) . The first entry is an entry | ocated

at the first of the order corresponding to the type

of search order (type-of-order) set for the
above-descri bed managenent information. The system
control mcroconputer 3 can detect the entry of the
following original folder in this search fromthe

index information (next-entry-index) set for the

first entry. The systemcontrol mcroconputer 3 can
heRear ol N d MRty LOLAEIBLL A ARALREOL EY A LERK) of
set for the entries of the ol T ow ng origina

4 obdet g1 & %Mgr ehy seargh(£.0r -4 Ng MLk 88n @ﬁ@@%&&us)

to the date of creation or the date of update.

SUELEM GRN £ Bhe MG LASOBRULE o rfa83Bnt NS SEBILD. | RHEX the
information fromthe i ndex i nformation

flastepnty YsdHd@X)r10hs) 43 the daskyenty yn@f cdhe that the

entries to be searched for to the index infornmation

dri8Vi OUs seRt hys i NAeXItd t hereitnaseaheh foiathe,  flag
entry of the original folder in reverse order of the

gatse caf ingbeait Doh intdhie sdatesOE1Hpspt endlbec sysSt 8M the
control mcroconputer 3 selects managenent

dytemrahifo Ameti Seair < prardeled(i nf or mati on i ndi cati ve

of the type of entry (type-of-entry) is set for the
cont enttérlide fTapimus egoed éNffopmadén aheodnthieshraderheen
The system control microconputer 3 then detects
Wwimdeeni, nfcbematcader Effi rdte- enttry- idadex)isofpddve dieldr stith a
entry fromthe selected search-order nmanagenent
gedegvert i on to thereby detect the first entry of the
content file (see the arrow B of Fig. 12).

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 order 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 1is 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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The system control m croconputer 3 can detect the
entry of the following content file in this search
fromthe index information (next-entry-index) set
for the first entry. The system control
m croconputer 3 can thus search the index
informati on (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

t el Sy.st r 1.GI o t 3
o%?r?%a ésgléggg% ?ﬁ’et%gtrilné/e’xgg} nfor ng{liﬁ(?r?%f'rggnrg?ﬁeﬁl{hdg%g'
ANERLTRLLQN 1GlASE et { o NAEX) aQF s, Ly lEg L NI the
the i ndex |nflormat|on previous enftry I ndex) to

1ther by sseargh. fQis the entries of the content file in
reverse order of the date of creation and the date

of upgdage.1d RrbhkSagasmdiRethBdexad Nier B § o { | @3liers
entry index), 44 the index information (first entry

dndidex)e drit@ikBdexrnd B, 0t aRtd At ronext c R b utREEX )select s
and the index information (previous entry index) are

@ geRSRECt g olrna8ios| ObnnUNReREh Oforddie entid@smation
The | ocations of the entries in the index file can

iedsickyibe eeteet egpbromdrhenticysttyoto Mwibers, id s to
allowi ng desired entries to be searched for at high
tspeed.igRaber fohgebark foomri ghe Ireddiel entdorndatiani ¢ the
then assigned the order of recoding (recording

hekdetr4 a&hd hgsbasicondaba mi(BasioapRropey tyeDakayco8 index
the entry, the nunber of the extension data units
ifPoapert ya EXf ersti_emtDat andakt ) of (Preogénrty extensioem the
data unit count), the date of creation of the entry
sedrttypdcr st aimorides) marsggkntane datgoufiatupoat go ofthelreby
detect the first entry of the criginal 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 coriginal folder in this search from the index
information (next entry index) set for the first entry. The
system contrcl 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
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entry (entry nodification tine) in this order. Fig.

13 is an explanatory diagram of the index

informati on (parent-entry-index) indicative of a

hi gher-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

hi gher-order entry so as to indicate the entry of a
tffwegbggﬁ UASY, o8Xipd el highes 1r deh 0L e, 0k Vi d Yaliey

ol der. Fig.” 13 shows an exanple in which entries

iGO0rRaPPRNI Ao ti@ushihdrfi | 88e.ar @ oPEQVELSH 3t ran ! f%ehne
| ower than the entry cortesponding to the parent

hich©. oF tHicT 163881 FhRieiighetvorderc ety Yri 8hd dddefor
entry #k, and the | ower-order entry includes file

cerbries #Mand dite kA ubRetkower-order file 45
entries #m and #n, index information (parent entry

I ndexeky s ydHnC abinv e o0f mi heoddu: tent BY séke &8s SRInagement
respectively. In contrast, for the higher-order file
ierfbtyaftkon bnde ridhf @rdeat i OnfofnGiloth B dadiivatdf the type
indicative of lower-order file entries #m and #n is
ofekentrgspeghé et yentihe iisdexti ibor théi osnfdG Ifile) from
Entry List) includes the extension data unit
rePpogeriryfodmetténsi omf Datha Unédder see THeg. sGyterki giontdol
shows the index information (Child Entry List)
migdocatpves0f | dwer theder elwtteices. Thendexdex information
information (Child Entry List) is assigned the size
(Edirzs) enbry hienddxistof 32hdi £srsandnthen fassi ¢ghed selected
type of the data block (extends_data type) of the
sﬁﬁggh—pnﬁ@¥ng@m@gpmqyﬁ|tpﬁgﬁm%pion to thereby detect the

first entry of the content file (see the arrow B of Fig. 12}.

The system contrel 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),
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List) to the followng 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
exi stent folder, a virtual folder, or a file. The

i ndex 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

éh%weranfeQ;er ln%&‘%tlgﬂ V"Q'ff{? anﬂ trni%xt)r eeé%lel d index

structure defined by the |ndex i nfornation (

B haki Sh) (h8xBXERL N1 DM, L feQr d
ll nderxal nf or rgatfo‘ﬁ CI%Tld éarﬁéry Li stﬂ)hcel s{t hen grg%?r-ggit en

p'i@%')io'ugf Oh 1By | ﬂmé:@nbﬁc}é ndex) begﬁﬁ@tfl\iestoglgb%umbers
Iomer order entries by the nunber of the | ower-order

ANtRé esithyebhe MHd $beadforsd OF tHELRF 51 0f ihhen ERhELESi1e
Thus, since the entries of the property file FP have

dafe eds1dgx Henfdyaridean froal aitle efttrsy- iNEBX)natd dshe thus
index information (Child Entry List), two-way |ink
dlNb@t gt o8 fdd drad st KuChur Sehscld S E Y Qi dedh speed.
Accordingly, as shown in Fig. 15, the user can

sear cRetdertnebatavar dighe, hilghent oy deraors thhe d0Wemned
order only with the records of the entries according
he tdrelelri pif irefodiati drecordiree stdetgt wse.tHen iz data
case, the index information (parent-entry-index) and
(Bae iicrtieype ntyf b et bontHeChnt dy Enhe yndoikstr) ofit@etdreension
respective first slot nunbers of the entries, from
dgiiach t he | ocatiitens of t he Eropegsy Bkttheiomdsxtd iUng t)
can easily be found, thus allow ng various

(property extension data unit count), the date of creation 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 pareant 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

45



processings in the tree structure to be achi eved at
hi gh speed. The entries of the property file FP each
have index information indicative the relationship
anong a plurality files. The index informtion
indicative the relationship anong a plurality files

i ncludes information (associating information) for
associating a plurality of files that constitute one
content. In this case, one of the plurality of files
Jn‘i’:&ﬁ%%e%saﬁci‘%nqo%%k 1 AP SXATR £ (Sgr%f%? entry index=k)
representative file I's a managenent I n orﬂatldﬁf?fie
itfalarFepageschbe st Bepntil ey FhOsed6 SHOVS- AN e1y. 1n
exanpl e in which each entry has associating

dopfc@B ARt i Q3 1{ﬂ@ﬁ9§m1&fh&nfﬂﬁgageﬂ%§m i RO N - I 18 o
relati onship anong "Parent File", "Child File-1", and
(@%i“l@htﬁ@gfiﬂi@‘tg" indiNcihife GASEowdhEl AW rOf ot Bt ries fm
"Parent File", "Child File-1", and "Child File-2" is
el eheds khe, coptpattiwannot the nepeedusesh-emensd fichiilg
the other files remain. Therefore, as shown in Fig.
EhGryone: $18pr esenhads Venki | exteBarent adtd etnks  (Property
assi gned index information (Managed Entry List)
HAxne@neabhveaed urhie )ot(zer Filkeséept her than the one

file, which is contained in the plurality of files

i ncl udigg thehoreptlesentdtd verbrhetidAs (€hawa Em:ff gist)
16, the other-files "Child File-1" and "Child
iFdieallvar efadsiwgnedriedesnt i or metheoni fddanaigi ftgrmat ion
Entry List) indicative of the one file to show that
(Che 1Bokegoy rigi Orie ifsi hesignadrepr esient deiioa) dhushe first
i ndex information (Managed Entry List) and index
Jenflortmt | opd Lhen assigned the type of the data block

(extends data type} of the index information (Child Eﬂtrf
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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(Managing Entry List) which are indicative of two-way
managi ng relationship are set to the entries of a
plurality of files in managing relationship.

Mor eover, such index information (Managed Entry
List) and index information (Managing Entry List)
are the first slot nunbers of the entries of the
other party in nmanaging rel ationship, fromwhich the
| ocations of the entries in the index file can

a5l InRedetected, . tihus.; enhancing the speed of the

processes of searching and displaying files. Wth a

pl ur akyi . fd iy, efer r ' I
ot or matFon Vi o 1 o Seteh el erened rer sl onge he

J!Iﬁie%iet ir@cﬁiﬂa%ciunonqlplaifeﬁ% éﬁ‘gleﬁ( iereQ!)”atdrRﬁ the index
indicative of the relationship anong the files. In

thicrrasen ebhii@smfrarnidd)refesring ffinke: BAYBration in
reference information, and entries of a referred

tfidees haverd f 05 ML da dea . r ezi@éd&pi.ngﬁﬁg dNEB¥wn in Fig.
information indicative of the relationship anong a

1M urclel ierOfat i d 5 dhS thegt séer efvd 1t aheEXt §ASEOfrder or
data unit (Property Extension Data Unit). Fig. 17
howswe efriderngn 1l phortRatioresetdb aff the ntrilegSac@rding
referring file of the index information indicative of
reeftepencek rielfatrmansbn pin theeheathafurtche refterisi 8gse, the
information is assigned the size (size) and the type
i(rekbends ata ttippe) (petetheediatya bided. MNext, tHee index
referring information is sequentially assigned first
igl fotrmaduiber §Ci{ el B tirgdBkyt bfarehéheemdspegiok thest slot
files to which their own entries refer by a nunber
numbers of the 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-17, and
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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 bl ock. Then, the
first slot nunbers (entry index) of the entries of
the files that refer to their own entries are

weguanti al Ly~ reggrded, onthe wef erreds ﬂkPJ G[og?&grg%%f,

a nunber corresponding to fhe referrlng

-ahave- meatloned, panaged 4 nfiqreti gn aegema%ﬂ& content
information are set to the entries as is the index

daifn@iMBLi e8proddiLntdng off tpbesence felal i-epshhp
except that the type (extends-data-type) is

dlffeTB@fefé&k-Tﬁ@ssh$$@1§ﬂfﬁé Skﬂtoﬁéﬂhﬁﬁ%sentatlve file
(entry-index) of the entries indicative of reference

Yeelaht ORShep 8k easeigidn tiiRlexCanrespendbng @M djLs Wit ry
a plurality of files in file reference relatlonshlp

Lhkits facititate oS8 RHENgLlde flioeat boie OftHahe thendd €5 1e,
of the files in reference relationship in the index
whillce fisopphheifiéd stn sitot piwmbersy bliusi eebanedngiithe the
speed of the process of deleting or changing files.
Mbtriesthicgtste uEtle e éfs tshewnndexFigl el 6t hehsystheemsfiles
control mcroconputer 3 presents various content
fahliéd r Bobedbtl amdan™Copldcalilhst’ t areheasisbgnah tilbelex
basis of the index file by making effective use of
itferohbiact Bfdmstdicy Bhtthdistdexnflitetiendf updatres file
the index file in correspondence with the record of
to show that the foregeoing one file is a representation. Thus,
index information (Managed Entry List) and index information
(Managing Entry List) which are indicative of two-way managing
relaticonship 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 o0f 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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the content file. That is, when power is turned on
with a recording nedium | oaded, the systemcontro

m croconputer 3 executes the procedure shown in Fig.
19 to execute the initialization. When the process is
started, the systemcontrol mcroconputer 3 proceeds
fromstep SP11 to step SP12. In step SP12, the
system control mcroconputer 3 reads a part including
the header fromthe property file FP of the index

dd g i8gOoEded n o theQRLECAl n AL SG: \WAENRA cntries of a
instruction is given fromthe wuser, the system

LRl Rlh MiCE0GANRUL G o3nsel &Ft 6o MBDAPERB M ted. The index
information on the content file fromthe managenent

AR HERE bAN n QA& Searate erdetr; atsihe M gea Pfudg ey
property file FP, and detects the index information

df astieentibyrefdexdred tihend asdendPoBnbsiVaSehit N(ENPerty
managenent information (see Fig. 8). After reading

e neabhypaed asmceor ding to the index information
(last-entry-index) and storing it in a nenory, the

syst eRigoritr ehows (fafeamueln S mmeadsnt et edd yhdadrzries
of the next entry fromthe index informtion
dipreeviedusréngr Filadek)tion itldex pheviraasient fydofatike of
search order in reverse search order, the index
neflegenatimel albébnghspt  tThet s nf pedat fasrrame siGr@&tion
it inthe nmenory. Simlarly,-the systemcontro

i epotomputtde s3zeebdliszd)henfiothowyrg peevends datta yype)
data into the nenory from the index information

qfpreve odatentdypckndextjexon t bee prefeonsngentufpryetiom is
the newy read entry data. The systemcontro

SeideenEbaply @ss3 onedebimstt Réot gadibegs (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 corresponding 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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of entry data according to the index information
(previous-entry-index), and reversing the search

order recorded in the index file, thereby acquiring
entry data on the content file by an anount for use

in display on the nonitor 8. \Wen entry data is
acquired, the systemcontrol mcroconputer 3

proceeds to step SP13, where it acquires

corresponding entry data of the thunbnail picture

file Ofp ot e [ 1 t t :
and i 0T yECthe Comtent P T e Fecol dodon thene drries
RGeLAL g Medi up Fdrd e f AIdna0fi odshist o0f thumbnajl .
pictures or titles, and proceeds to step SP14, where

ddrrie@pbBhAah 82 nkhe cRIACEHINLCa 10y LXAMULinWHER L& rence
type of search order 51 (type-of-order) is set to

Ghenehegigal oriders0fi Gheat @indihe 8y StSMGYUH IH the
m croconputer 3 reproduces part of the index file

atittlicR bheckanga «of i@l splayelye th8 BRNEAIp8ik Othe index
sequentially display the content files recorded on

fine freewhd Agrsedilon nombess, froum enhaf¥onPkagi s8ded of
order of creation. Wen the type of search order

ey peoobsordergeistiset drnchehgongl odi«cal order of
update, the systemcontrol m croconputer 3

r epr odiiceshpardt mfctidre ¢hHdex ifrndex fid e, selgeeykizahlgpntrol
di splay the content files recorded on the recording
migdiogompnt & st pfesants omrtilbe snewestintupilae e defdolréed on an
When the user gives an instruction to display the
cgoritcentdisc to the user on the basis of the index file by making
effective use of the characteristics of the index 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 1s started, the system control
microcomputer 3 proceeds from step SP11 to step SP12. 1In step
SP12, 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 management
information on the content file from the management information

©on the search order at the header of the property f£ile FP, and

detects the index information (last_entry index) of the last
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files in chronol ogi cal order, the systemcontro

m croconputer 3 detects index information (first
entry index) of the first entry of a search subject
fromthe 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
menory, the system control mcroconputer 3 reads the

SAY sdat @n0fnd hea NR)m SRt &xfoﬁﬁgm&begfgeréd%_g. 8) .

informati on (next_entry index) on the followng

ent rya@tetNges888 &M 1 A&k r N@ad NAEX A i Qe index
being set to the entry data, and stores it in the

IRy 1 ShMlaak! ¥ntbheingyst emicoMdioly 0t GhOLQERYEST the
3 detects the followng entry data fromthe index

dyifeetn@ddi b 1 Aext o @itgut dmeexhdentHdientexlda@At sy thSefext
to the newy read entry data, and repeats the process
dra ry5@rdeneiydeeprduea tpant (fetiasr eaerd dDiddheon the
index file in chronol ogical order of recording or
ppddbes thusy dSplhayisagrcehherdentiantrefrielres sesosidedder,
on the recording mediumin list form Wen the user
tgievésdan infstrmactcorbdingisepl &y tare extsy entta,f shdestores
the system control mcroconputer 3 selects managenent
iitnf orometiarwmon t Benbrdginakhé clyéeenfeomndieni crocomputer
search-order nmanagenent information at the header of

X heags ofper fyl favied-Prevamds exgcyt @stsiintbarhepmeness.from
When the user gives an instruction to display a

tier Loaex figifgematipe ystwmusosnitol _indexooonphe erre¥ious
sel ects managenent information on the virtual folder
oftem ERE sRafkh-vder readagemernt dédor mati on at the

header of the property file FP, and executes simlar
pr ocedhke system control microcomputer 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 data on
the content file by an amount for use in display on the monitor
8.

When entry data 1is 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 SPl4,
where it terminates the procedure.

For example, when the type of search order

51



Thus, to read the entry data recorded on the property
file FP, the systemcontrol mcroconputer 3 finds the
size (slot size) of the slots fromthe property file
information at the header of the property file FP
and multiplies the slot size (slot size) by the slot
nunber according to the index information of the
entry for reading to thereby detect the |ocation of
the entry data with reference to the first slot of

I . 0
R oeempirer ) 3 adds The R uy BT otne Kead T TRE the

%@ﬁ%%@ko@fmi@ﬁaé&&ﬁiﬁ&%tQ F%P@&@éafs fekeck w@ index

'ocation of the property fil fromthe head

e fhk@hlﬂ'h%h%ysiﬁﬁ) £OoBEr Qils@l%&oclg’}';“p%h%r r@’oﬁ%{' rgs to

data on a fixed nunber of slots fromthe optical

difetibhikel &raNey Bt @ohhenkocaticdn, rads-ddeNon  the
acqui res data by the nunber of slots assigned to the

HdrAieer mesperdi 1Y 10st heokndex IdHBLLYRa1f Rer of
the data. The system control mcroconputer 3 stores
diwmtiaaqui red data in the menory (built-in nmenory).
For the thunbnail picture data and text data for
di spl @engtidheybiesst sche chysi@it @RbEObE NH CEOEOABUEEE in
3 multiplies the slot nunber according to the index
dnfearcimbiionl (Mtdardat@f sl opdaneex) tand (dystrbnaidontrol
pi-cture slot index) (see Fig. 5) of the
gomoesppatdeng 3 hurpradlcps ctpar: f bife #d iandxt ekile to
file FTX, which are set to the obtained property
sengd alpy thersiaye ofe t kenskots fidlest stée@)dest oved the
in the thunbnail-picture-file information and the
ey dfinpemedium in list form from the newest updated file.
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
system control microcomputer 3 detects the following entrydata

from the 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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information of the property file FP. The system

control mcroconputer 3 detects the locations of the

t hunbnai |l picture file FTH and the text file FTX from
the head, and acquires the corresponding entry data

of the thunbnail picture file FTH and the text file
FTX fromthe |ocations. Thus, when there are two or
nore files, the systemcontrol mcroconputer 3
determnes in which file the first slot nunber for
ﬂrﬁe%%gg rePrBEESENba F+ OBF t P SLOLoNUNDErs, Of s fhe fd:hes i,
store in the property file information, the
drﬁ%i%!i@?hcm CorEr fdd @echbRORIBLF UbdarR] LREst@Xdpiaying
file informati on. When the file is other than the

,ﬁli:er&ntféﬂtﬁfpieg Rechii&s ontthe M@&fﬂr@qﬁ@dmm in list form.
m croconputer 3 subtracts the first slot nunber of

the fivhen 94 ddOmytihes fainr Sistsdeic ibunheni §play @A NGt ent
and nultiplies it by the slot size to detect the
@i, othek vk hemerdtt dlnmi deo c @@rutespdn@dilrg thihéhagement
Thus, when there are two or nore files, the system
icatrmal i o ehoaorRp uirery i3 adetfedids ra foein esponsk ng-H-dr@ler
fromthe files, and acquires entry data fromthe
meorigesip oh dimip rate onl at tdie hesades o fothdimplpayitggfi he rp,
list, the systemcontrol mcroconputer 3 detects the
drgcatxomicfs t hémtbar egpondsng enfrgn ohet hesdraspgsved an
the sl ot nunber of the entry fromthe head of the
ifnsitgurdivherebli adqy reventryl datlaerAl sbei ay$ben otdugrol
follow ng process, the systemcontrol m croconputer 3
getrecesputde 3 seht ¢ oh rehavhregbrindoponding @nthy wrtual

t he basis of the
folder from the search-order management information at the

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 reading to thereby detect the
location of the entry data with reference to the first slot
of the file.

Furthermecre, 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 ¥P 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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sl ot nunber of the entry fromthe head of the file to
thereby acquire entry data. Wen the user gives an
instruction to scroll the list, wth the content
file displayed in list form as described above, the
system control m croconputer 3 detects index
information (previous-entry-index) or the index
information (next_entry index) at the first or | ast
entry in the direction of scroll by the user, and

t%e£ﬁ%tl% a@%o];ll re?’llid %Ih%tw A %res &atg% f:ﬂyn%\@ﬂb SPtsrlyots

Int irection of scro e us accor

tgyagQQhe§5€¥$g @q€¥y|£gf¥égﬂdﬂylng to the index informaticon

(previous-entry-index) or ‘the 1ndex I nformation

H{REXEnE M Fh | N )5y s'EQ-% SYSt £5m %@EEBQ&m;IE’[k@éP%OQP&@@é the
3 then detects the | ocation of the followng entry

acra;utl%ddaaggtmr\thé&}n&fe@cr{ghh{rgﬁnlﬁé&wy}r st_sl ot

nunber, and acquires the data of the enfry. The

SySteB’bEOIHhEeOJ tHRSRGONPHL 8Furd: aQEEA T @%id eiddty datad for
of the other corresponding file fromthe newy

dciuiahedgenthey dadd, ond sgEekhS doherbi StniMbeBmpiter 3
user gives an instruction for display in tree

eiituetiee, tHdhel1systemaoatEotd ME tocapuheex3information
di splays a root folder and | ower-order folders of
Meear dataf sl derindd:hi nahbe (tangeaall gi-sphay dyot Hedex)
monitor 8. The property file FP has the entry of the
rseet Flgl der ofathé hes hweachdriidneof hurdbres iSly ptiemueentiid FTH
m croconputer 3 reads the data on the entry of the
angottefxdgl dedef @M, t Weithr steskot tof thdeolptaperd yporiddeety
FP, and stores it in the nmenory. The system

entries, by the size of the slots (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
thumbnail 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 slot number
for reading is present from the slot numbers of the files stored
in the property file infermation, the thumbnail-picture-file
infermation, 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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control mcroconputer 3 acquires index information
(Child-Entry-List) indicative of the | ower-order
entries of the existent folders fromthe entry data
of the root folder stored in the nenory, and detects
the locations of the entries of the | ower-order
folders. The systemcontrol mcroconputer 3 acquires
entry data on the | ower-order folders fromthe
detected | ocations, and noreover, it detects the

ér%‘?@%hgr?ﬂst %@.‘6@ St?l{]ﬁé Eﬁb&n%laaﬁggt gnc# gnt%ﬁ]_%lgioes it by

I ndex 1 nformation try List) o
t h st £aqntol G ter s.th
AT il (té:lr% K Ent Ty Lo VG HRCAES hEne

dwepehdehy entdies fromthe entry of the r oot
folder to detect the property entries of the levels

t hat eadsbendhshlaved by bhe FOA 018, thé@y@“&gm control
detects the correspondi ng thunbnail entries or text

nfitiricicemput £ PM LR cPEOPLIdok MBS ng THEL SYSbRM he files,
control mcroconputer 3 displays the tree structure

0l tlhquextstentrf older sron the copédnd dsirnget he
attribute informati on of the detecte t hunbnai

entri es toke pexde BNGF ic@SpIWREAgitIe LSS, §h¥8$s8Bm control
instruction for display virtual folders in a tree
rdfcrigcbupetet Beletyesiremicobbeot i ¢ 6F At podding entry-
sequentially searches the index informtion

onChhedednits pfltls¢ )slicdnoabieyeo Dfthishent oyweircar dRé head of
entries of the virtual folders fromthe entries of

tilee fiidet thokderebantcqueixec Wres it kietsaneAproces s other
for the existent folders to display the tree

fotldgetug eowfceslye Vie tyalt efuot dler lonit hecommnitieor 3 Bletects
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 delects 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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When the user selects any of the | ower-order folders
from the root folder, with the tree structure of a
fixed | evel of existent folders or the tree

structure of a fixed level of virtual folders

di spl ayed on the nonitor 8, the systemcontro

m croconputer 3 searches the index information
(Child-Entry-List) indicative of the | ower-order
entries on the content files set in the selected
dolsdeb1tor deh aate tfhﬁtste@Eﬁteﬁur%eﬁ,h%n%oﬁkﬁagxél.sl €5e Hata
the selected folder, and adds the content files to
dihendi splay . of rkdes f4@an SAIHGUr @s.ckBcbih St £4SE, a W8N e
the | owernost-order folder on the nonitor 8 is
Salrgctied aby it RBeUSRhert ROrsY¥SHEMALONtFOle from the newly
m croconputer 3 scrolls the whole display to the root
dafuderd eandy dedef esarddhecdiospkayhefithe root fol der,

and detects the 57 entries of the | ower-order folder
and disphays: tisem ghvéhereipkyruspase. fothensgnyyofn tree
the folders is selected fromthe |list of the

sexiusttemt, fidledeys tamd:driteovi mt cad cdnghdenrs3 bii e ywserroot
the system control mcroconputer 3 detects the
ferdeiresndflawse coneenfoldetfi hhetheoselfedtied fptider the
or the entries of the folder, as in the

raygee odedespbed ki sfleayronitored. structure, and

displays the list of the attribute informatien of

t he débeckerPsadm dritle FP| bas orhe lvatfrgl dérthe thet folder
nmonitor 8. When any folder is selected fromthe |i st
Pythpdegderhenand .syShe mvessty etntnalcrbecorpanmited 3 reads
detects the entries of the content files in the

e detadet dhgepnbEYL Ak Fol dept BplHel dploayshehhrst slot

That
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 locaticns, 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 index
information (Child Entry List) indicative of lower-order
entries fromthe entry of the root folder to detect the property

entries of the levels that can be displayed by the monitor §,
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Is, the systemcontrol m croconputer 3 searches the
tree structure to the |ower-order, thereby sw tching
the display by the index file on the nonitor 8. Wen
the user gives an instruction to shift to

hi gher-order display, wth the content files of one -
folder or folders displayed, the systemcontro

m croconputer 3 detects index information (parent

entry index) indicative of the higher-order entries
S01 db G dNecRE R LY 8RELhESnafh b highes oertde%ft entries
fol ders of the dlsp?ayed content files or folders,

Bith A6EUbF QS @Rt EY-data. 0rmeh@ybtgrhedon%@qrmié&&@é@uter
using the index information (parent entry index)

The spyayemisontr=el st ri6f O£ MPULEE @xm@%m%s on the
index information (Child-Entry-List) indicative of

ridid tetrther Jdsawer tordertr38uebt Lhesrasm: tde basiise detdteq
entry data on the higher-order folders to acquire

wEntryadat antthes ey taegquidntrgethe entry data of the
other files or folders of the higher-order folders.

The systemiconiseal gives cooripstenc8iac gt €ssbhey virtual
corresponding entry data of the thunbnail entries and
fiHeletrextn csehte¢ eg rowtule, basd systethheraogli nedremidputer
data, and switches the display of the nonitor 8.

SThat seguerthienlsyst ensedanthed  nitbpoconputeer - 3information
searches the tree structure toward the higher-order,
tHherehfnswit Bhing irve cditdpleayfbyhe Heviemdexder| entoies of
the nonitor 8. The system control mcroconputer 3 is
o viayupl nfeldersof nani e tavdtr igef phesha eotr felder, and

structure of index files.
executes the same process as for the existent folders todisplay

the tree structure of the virtual folders on the monitor §.

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 cf 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 1s selected by the user, the system control
microcomputer 3 scrolls the whole display to the root folder,

and deletes the display of the root folder, and detects the
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The system control m croconputer 3 nmakes a good use
of the index information (parent entry index) and
the index information (Child Entry List) to shift
the tree structure to the higher order or |ower
order at high speed to which the display. The system
control mcroconputer 3 receives the input of search
condi tions such as the date of picture shooting and
the date of update by user's nmenu operation, and
SRaieRes LRe 1 oREPPSFLYr frbh 8e FRAHQS 30 468t nerALe ORIty
to the search conditions to detect a correspondi ng
ﬁﬁ@@@rty entry. The systemcontrol microconputer 3

i splays a search result on the nonitor 8 according
to thgnheAtdny datheORol herdat=eet edcfddpenhyci@ntiiye FOkhe
searching, the systemcontrol m croconputer 3 may
eetuhe fdleleseaimhtha vievaksEotheonlyogicake oy dae Bfstem
recording 59 or update by sequentially searching the
dandex 1 afi or sadhnedf ondddeetisndex enforedtéOMhe content
(last-entry-index) of the last entry to the index
fiinfeer Mtilen sépeevéd U lertrr yrintdexht rAbs exhahievedbyger, as
the system control mcroconputer 3 may execute the
igeahe lbiome-dhs ontbayi¢ablay dertode secocding endupdatiays
by sequentially searching the index information from
theeliadex théortatiborre {(fifeostateidr gfitidedptoftétiecontent
first entry to the index information
fidext centthy ifedds). ofhshsywpeiteon? r olWhtirc rogofmider is
3 may also execute the search according to the date
ssflesitedt ifowrmofthe héieht by ddtea (eetr ytheeatvisommt iqutrol
or the date of update of the entries
TREFCCPIRBER T | TGRS FBF. eVhehed I Gder cghvent gl les in
instruction to display rel ated
the selected folder 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 wuser gives an instruction to shift to
higher-order display, with the content files of one folder or
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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files in the searching process, the systemcontro

m croconputer 3 detects nmanaged i nformation and
managi ng information on the entry data that hits the
search conditions. Furthernore, the systemcontro

m croconputer 3 detects property entries indicated

by the managed i nformati on and managi ng i nformation,
and displays a content file related to the content
file that has hit the search conditions according to
drite-ieRt by, @8t ap98id her praperdtr erkikesn The BYMEMorder
control mcroconputer 3 thus sinplifies the search
RNkl €N abyul A€ ends@ldaaRg ther«hsptqyiOpRy ahd @AtkOrdata
the related files. Wen the user selects a content

dfi kecf baAka FiBds ofr condert ofi trS wNfhgi-weSe@Nfolders.
instruction to display it, the systemcontro

m crothaputestadh | RShruwel s mhersewiguanrs: t 0 repfottee the
the 60 corresponding file recorded on an optical
airsesgnddpnesentry data bd tHe thsebnalthenttrhesuser the text
selects a content file froma list of content files
eartatigsvess @ik bastis uch tba dorydetest entty ddte, sysdiemitches
control mcroconputer 3 searches for informtion
tihgdiddapilag of the memltayy dhshilpagnbag the pyopertogontrol
entries of the corresponding files. The system
mdgecomppi-eroconpereeheds t ka il uetsuttiere toward the
recordi ng-nmediumunit 14 to delete the correspondi ng
hdgheanprder| ehgaedydsngt o nth&he ikl by tihedivdex id le
of the relationship only when it can be deleted. In
othit§echseitehe® system control nicroconputer 3 detects

the property entry of the content file to be deleted,
and The system control microcomputer 3 is two-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 the 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 chronoiogical order of recording
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detects referred information set to the property

entry. When the entry of the content file to be

del eted has information to be referred and when the
content file is referred to by another content file,
the system control m croconputer 3 notifies the user
that it is difficult to delete the content file, and
stops the deletion of the content file. Wien no
information to be referred is set to the entry of

drhgp &0 BRtsddueatta1be Lelehedy e syst eMre@RLEObn from
m croconputer 3 detects the presence or absence of
tienagesk infbemnaai bon1ard anoagi ngasnf ernekd QRskr &M ry to
the entry of the content file. Wien managed

tihef Didet iafoohatBnadorgvions osmmt} Ghdek)setal@edfively,
entry, the systemcontrol mcroconputer 3 detects

tihef oy sa¢h arodtaolent ef etsmgtl: tfarom hbe e:GlpreOpREtyearch in
entry also for the other files related to the content
chirbecbngibel basisr aff tdweoreiagedri npoatatbpnsafudidally
managi ng information, wherein when any of the other
skilrebing hiot redex riedormathynt ieont hee Cof:eninfddres ion
the system control mcroconputer 3 determ nes that

(iff reneberyel mied), cArbethust arstrwte $hehedexeiodiadimag ion
mediumunit 14 to delete the information. Wen

(@ekét PRYTY hndont enthe| $ estean-mwrdalodt adcrohenmystem nay
control mcroconputer 3 updates the index file in
lLegporsetd theheederetd eprsfinghEocdm alatef pFecrdation of
this case, the system control mcroconputer 3

the| ey RE e MRy 0IChSRE ioant-éle) 191 shetdatse ofetrdag of
fromthe property file FP, the thunbnail picture

the| BUETHES affeP the Mo iFRF ORI M¥nd sets the slots

to which

When the user gives an instruction to display related
files 1in 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 files.

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
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the entry is assigned as free slots. The system

control mcroconputer 3 detects a property entry

i ndi cated by index information (previous entryindex)
and (first-entry-index) on the search order recorded

in the property entry of the content file to be

del eted. The system control m croconputer 3 then
updates the index information (previous-entry-index)
and (next_entry_index) on the search order set to
dd1eedpbaat 8 PrOPerdasreRlr ¥ni dn SHAN 2 1MARBEN 238 plents
skip the del eted property entry. Wien the content

ifd k@& the beedeleted is at the head or the last of the
search order, the systemcontrol m croconputer 3

updat BBeth h@eaorarespondiNg condext fintadmtd ons{ bir&dntent
entry_index) or (last-entry-index) at the header. 62
flilessysd giveontn Dhs tihesNcoNpoidel e8edat,e€hs styd@em control
hi gher-order entries of the content file to be
mdelretenpubec 0B dsagreieed hivn richho rinaf domat hdhcd piarentt the
entry index) indicative of the higher-order entries
redfatiionshép proper the erepartto eberies etfedheTher sygie@ming
control mcroconputer 3 then deletes the record of
filesent Tlye sy sbemdedretad ff oneedreputrdes tharf onpAtuons the
(Child-Entry-List) indicative of the | ower-order
rererdesgrieedbrdednin Lhedeedetedtni gloereopdeding content
entries. Wien nmanaged i nformation or nanagi ng

fideor REECPHALNG se® e t Hafenmeyien t hedtortiers fdfl e the
to be deleted, the system control mcroconputer 3
r¢dréLesshhe Frtheridhtidntcani Pe dehlicht ed by the

managed i nformation or the managing.
In this case, the system control microcomputer 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
anocther 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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information fromthe recording nediumunit 14. Thus,

the systemcontrol mcroconputer 3 deletes the entry

of the other <content file indicated by the managed
information or the managing information fromthe

index file in the same way. Wen referring

information is set to the entry of the content file

to be deleted, the systemcontrol mcroconputer 3
detects the entry of the content file referred to by
pheperiaf ent i Na liskf o6 ARhicosshand ideketas et s e¢Rr do®fent
the entry to be deleted fromthe information to be
feferaredheWd<is i 8Bt mdimaddie iefibiyat THe &Y $heManaging
control mcroconputer 3 sinplifies the deleting

pn Doess: oy, ld g refiechhye fuse: othé h€ilagdéx not referred
i nformati on (previous_entry_index),

tmoeytthentthed ndekgnt f83efparhent ysrnr yontkeX i crocomputer
(Child_Entry_List), (Managed Entry List), (Mnaging
Erndeyernigey, thatd Sbo om bahdrletheduserd sdlusctissairucts the
content file fromthe list of content files and
woesling ngdipncendh 1 tregiedtede theasnBordaviom.t e,

the system control mcroconputer 3 sets two-way |ink

i nf or MRenote sdtiweehhe rengsncyfofe thdacdat enedf ithe sywkem
the entry of a virtual folder for the favorite, as
SHOVIP i L FT@conms tagh Snup Rt s Ehegi vl &alenist rgeppope to
to record picture content files, the systemcontro

T rdSipetep t 3ttt Héd Leopelhttigd 6Bsehethe system
i magi ng device 2 or the |ike to acquire the picture
THHEHE ™ FF ReoTR g dete ke t e dhe oS of hehe srnERRT file

files on an gptical disc. In this case, the system
HREGiLleted trom the property file FP, the thumbnail 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 corder, the
system control microcomputer 3 updates the corresponding index
information (first_entry index) or (last_entry_index) at the

header.
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m croconputer 3 defines the folder according to the
advance setting to control the operation of the
recording mediumunit 14, thereby recording the
picture content files so as to allow the files to be
managed in a tree structure based on, for exanple,

the year or nonth of photo shooting. After recording
the content files, the systemcontrol mcroconputer

3 updates the index file recorded on the optica

di SC rRe COEyeShONANGa- oM t hhithechREQF&HE NO3 Ofudth&ts  the
content files. In this case, the systemcontro
Hiighle@CorpYt elend racguideSthy aldodtisnat tiriileutes be deleted
i nformati on necessary for creating the index file
aditoiragnyhec s ecaedingiedf theoeontost fibhesnt aswk af tiefdex)
the content files have been recorded, the system
icettral ve nbEr tico Npiglerr-dgerecateses heeent s yriat@ ogferty
the property file 64 FP, the thunbnail picture file
FTHy tndea Heltexd. f iThe FHitdémabnteohstidmutcenichecrntlehen
file on the basis of the acquired attribute
deffetemathonechyat of sthasshowtoi he Rglet2Q, frbe Systieniex
control mcroconputer 3 proceeds fromstep SP15 to
igtfepmgPi6ni (Fhidek Faspynbente wmidilkathee rat shdi hgeof-order
the content files. In step SP16, the systemcontro
emiterigconpareied s dihgnsesreted highwumrcaldery cotrseot s

as the slots of the entries of the recorded content

fi | esWhep menag e8Pt onipd i9yse & MEGNE 6| L1 aretdrput eset
3 locates the generated entry data to the assigned

9 bbe, cPREE Of eErSt &N RRE He 1enttFi BS nlerdy degtem

content files to the tree.
control microcomputer 3 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 informaticn 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

informatiocn (previous entry index), (next entry index),
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At the reproduction or the Iike, the system control
m croconputer 3 stores the relationship anong the
entries in list formon the basis of the index file
read fromthe optical disc, and executes the
above-descri bed di splay process according to the
record of the list. In step SP16, the system contro
m croconputer 3 registers the tree structure in a
l[ist in correspondence with the tree structure in

Whirehtt Be et [i@sy) of ('cﬂ_ec1ae§9£9§Fde@at,ent<ME££§§d Ayt -y

registered. Tn the next step SP1 the system contro

&N QCQRRHL I ng FA100) S1iehS ,t BRgeptréfes the content
files inthe link list on the search order, shown in

Fi g. #Benafik updat @s1khest Wocye¥end Mkl BEOLMBLL O QN o
the content files in the list. In step ST18, the

SS@m EaNtEokndl §1OCOMIUtiRNst3udpeahess B&yide ¥ agond ,
of the index file of the optical disc according to

flaverdescrimpt s pftém coherbl sticrardmphiesr [ 96€£ds ot Qay 1ink
step SP19, where it term nates the procedure. By the
iprfocess iofi HeitgreeAG;hd bt sy siferh€ @Bheoht ATl HCOIRULE ry
3 records the entries on the content files to the

dfext viirkeaFTHldde ddwndeaifbhvprtteay ead idrewnThHy apng. 15.
the property file FP, updates the record on the

ot herWeatrilkes @k diezgderns rectrdedion therddmleX didtare
in correspondence with the- record of the entries,

cand enpdaitless ,t bee isydermfddng rod cot cedtconputiele3 reaordi nighe
medi umin correspondence with the record of the
opereEnenf¢f edie Thaving, dehecssysventivontirkel to acquire the
m croconputer 3 sets index

picture content files in sequence, and records the content
files on arn 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 tobe 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 index 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 (thunbnail picture slot index) and (Meta
data sl ot index) indicative of the relationship

between the thunbnail picture file FTH and the text
file FTX, and sets index informtion

(Next - ext ends-sl ot-i ndex) indicative of the

follow ng slot. The system control m croconputer 3
records the entries on the content files on the

files FTX, FTH, and FP, updates the record of the

I, hehe efHunies: iangi headers : eecny, deddaahd hext i ndexrtk8at
in correspondence with the record of the entries,

@it tipdatesd hedéndexe oinl ha Beor sed wor haireeoiei MidGute
medi um in correspondence with the record of the
icontrematt ibhl. es. That is, the systemcontro

m croconputer 3 sets index information

(t hunPhatl! -ipi,ctar essbeh - iindeXjg .anec, 66he system control
(Met a-dat a-sl ot-index) indicative of the relationship
hetnesenputhe Bhurdsr@iedspifotonr estfdd eSIFITH amdsthp BExt in
file FTX, and sets index information
qNeesPextends - ¢l ot -ihkdexrorddhgacf vieheofcartent files. In
followi ng slot. The system control m croconputer 3
sdets SPhé | ik sofs tehecon e wenj cikopkmpwt or Maksengas one or
follows: the systemcontrol mcroconputer 3 detects

& REVRahbige Ae rtl Gtsf o e oivtencof hde edaricty of dée wfcorded
the content files fromthe search-order managenent
GoRfEPreE AT - afll S@at 5P+ hbe | 3YddRm ¢Admedt hbprocomputer
(Last _entry_index) of the last entry on the search

ot aerted theheersrale s Pt r ndfier tofthehes ehansd sfothe thus
recorded content files. Then, the systemcontro
THEGESHPAt el STFELES S tHE pr6pEfey 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. In step SP16, the system
control microcomputer 3 registers the tree structure ina list
in correspondence wifh,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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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 nunber of the entry on the -
recorded content file. As shown in Fig. 13, the
system control mcroconputer 3 sets the index
information (parent-entry-index) indicative of the
tleggherootdef thel dedeemting bo die oputieyl afidd@ccording to
recorded content file, and correspondi ngly, the
Systescedoptiah immtteotosputard 3heet sréde=dandexstep sp19,
information (child Entry List) indicative of the
Wi és okrnheatresorideproortent.file to the
hi gher-order folder entry. The system contro
m cr oBgnptiter p@sso gpdafres. t 0, ndéx f shetahsocdrorrol
the nunber of entries 67 of the property file FP
WP Cehpus g5t émreomtd=olthei enbtbaputrerti® lsastenktafeks to
an existent folder in the optical disc according to
Ghfe treegoifd leof T¥ hetleontlambrfailepicthecesyst enf Bontarsl the
m croconputer 3 also updates the entries of the
HISgerYi Alihe'Fsaredabgs tWeheehed avolihe wthedaeatihes and
content file beconmes lower than a limtation of the
eedsrai racmetidmrvhire A regr bl fdagetiresgridpgce with the
recordi ng-nmedi um fil e managenent system duri ng-the
TSP R g-Tet cRhELedntaditt UPgPE?Stbﬂi‘é dpdeenmidenteeprded on
i croconputer 3 starts to record the content file in
of REPTT11% MEG MV ECTEREPEBATRAT “ithetbf tecmEd of the
base, and.records the content file in a plurality of
FIESY ALSBSin this case, the system contro

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
index information (Next extends slot_index) indicative of the
feollowing 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 cerrespondence with the record of the content files.

That is, the system contrcl microcomputer 3 sets index

information (thumbnail picture slot index) and
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m croconputer 3 sets index information (parent entry

i ndex) indicative of a higher-order entry in the

first file, and sets the index information (child
Entry List) indicative of |ower-order entries to the
files other than the first file, thereby recording

the relationship anong the files constituting one
content file on the index file. Wen any of the
property file FP, the thunbnail picture file FTH,

ancad hathextotiledddXihascst Disomahe tdadt inship between
predeterm ned nunber of slots at the registering of

tHee tbathbhesl paktneeofided Feandrenthéides toltherd Nd8d sets
file, the systemcontrol mcroconputer 3 registers

vl xein Fores: tdfont eefti |eextravisnglst ot sdexpiadi babtitder the
predeterm ned nunber, and creates a plurality of
Fillewing8sWhen t he user selects any of content files
and edits the content file, the systemcontro

m cr o€bApitErerdcpraprotucesocthputentesethi tiee iink af the
effect. For cut editing process of the effect

tpicovess, Hite sySeemiciom ras Abdtoeonpeher ¥stem control
reproduces the content file according to cutting
MESOCOEPREAT By dBhechserhe Fornef$Rstt nignaawfpany iomg the
transition such as fade-in, for exanple, video data
GRSt T76h thle VhiescaéeBlef 117 i opr ddesseerfghwrder
vi deo-signal, processing circuit (not shown). The
W@W&%nﬂpéprﬁwa%onﬁm ePP@ ko ipeedinkrmation
content file on an optical disc. In this case, the
IPSte AP EEBNEPFET= i Tr SE6mpaeEr eBt R e gitsttbes SepsChmrder to
éia%he edi t ed

irst slot number of the entry of 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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content file to the index file to update the index
file, as wth the recording of a picture content
file. When recording the edited content file in an
optical disc, the systemcontrol mcroconputer 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
4o thye phepediyethi roment file, as shown in Figs. 17
and 18, respectively, and sets reference information
t o bottheprdpertyy teentonesol Wiemothepedet INGapr oc€ssSed an
is deletion of unnecessary part and when the user
gihsgsnantphder uvot itdre pettitelsdiose adrmerdingi hal thé idesord
the system control mcroconputer 3 may record the
ddithed-omg@entont &ns . ftilees wat ¢ apeltetil myl pardongfutelel also
content file recorded on the optical disc. In this
wpesd e st ke syaterrTon rtdle Mioddetomputies Bmgpdates the
date of update of the entry of the content file. Wen
the Uhpe Gfc sBareh of deke indegortpet ifkllseberomehd ower
date of update of gtype_of order), the system
et # JiTHCeFdeButer B EfydErgsmed Han fh#ek can be managed
information (previous entry index) and (first_entry-
Bihdd®)  resd of atRef hof efipBataragfieithdase tem during-the
infornati%nIﬁgrevious-entry-index) and (next entry
LSRR 8P T tiHeCeRER R fd BerthE s ¥ HE Mot e PrivheragPmputer
:§ntr% so that the entrér becones the |l ast of the
s8arth® ptrodé‘F.COWeWeacP E6RGi bt redi IR Fie e R Fo divide
an%d%éngékg %fhg%ngqgg base, and records the content file
in & plurality of files. BAlso 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 3index information (child Entry List) indicative of
lower-order entries to the files other than the first file,
thereby recording the relationship among the files
constituting one coantent 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
microcomputer 3 registers the entries of the file having slots
more than the predetermined number, and creates a plurality

of files,
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Is | oaded and an instruction to record a picture

content file 1is given, or when a recording nediumin

which only a content file is recorded and an

instruction to create an index file 1is given, the

system control mcroconputer 3 displays a specified

menu screen on the nonitor 8, and receives the

setting of the type of search-order managi ng

information (type-of-order) . As shown in Figs. 10

t o 12Whthelsyssemsedrttel anyiodr ooomnput € 13s Sid 68ESs the

the setting of the link on search order between the

dattensof foieattilon sgsdemheodatel ofiupdatiput or sBtrdhesduces

order of arrangenent on the basis of the setting,

thirusontent i figle anthnaie)e fida .anblor enor dditheyipdexess of

file in a recording nedium In the recordi ng and

thepr olifrtthgrappasat ushe showren ncoftye! 1mithecondexer 3

file has continuous fixed-length slots each 70

eRiagedcbytie seatentinbere eesdedinaftor vattony instruction
i ndi cative of the order of arrangenent. The index

brY F8ehageh- pfedetéf afhtdy FrpmErRNGAnentEpRsition such as
(managenent i nformation areas) each |nclud|ng one or

fadsrdPal § 4y S BRI R b VAHBEF et PehdrRSHR ¥idapdlecoder
i.dentified by the index information of the first

1, %édﬂré’r‘?&tsﬁegl BY. aTFLARAT EAPR2 bt FEPCETIM%eSingit (not

i ndex information (previous_entry_index),

?ﬁg -entry_index) (parent_entry index),

(Child Entr Llst% na ed Entr List), and

(Nhna Mg® EF; Th ThE d Ekot ﬁﬁﬁ%%?% gy edited

J.d nt%f |Tg the othr eg:g* are reglstered6%&

SHEEPFi 841 et r #2sOP A 5§y, i PR Hef i g Stem
Con%roﬁp{‘ngggglcgrgputer 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 control 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 by 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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apparatus 1, when entry data is reproduced froma
desired entry of the index file, the location of the
desired entry with respect to the head of the sl ot

row can be detected fromthe slot nunber and the

size of the slots without reading the index file

into a nenory and graspi ng the correspondence between
the entries and their |ocations unlike the

conventional apparatus. Thus, with the recordi ng and
aeeproduti hg vappar a¢ Ust ing desicret] thentsytdat dicancherded
acquired by reproducing part of the index file

om ttheubpteéadingithe whol e index file;

correspondingly, the tinme necessary for processing

t he i Adexhifd teseanhbesydeer easedel sdcrhatmpitest Bgpdates
necessary for start-up can be reduced. As a result,
thsedpeeoriditngabac fr 8pectiucingfapparcanosnt Ifidan r@demcehe
the time required for displaying a list of the 71
loeret eht S¢a1Es ofetbe dedleon Taheopt iscdl tditse aade of update
decrease the |oad of processing the index file. The
FetorRi ) _ardere pridduey vgcappakapbitrehemput air Biupdates
1 can reproduce part of the entry data of the
ttlﬁunbnjaﬁlq?%i ct 4PECTRITOTFTH ARBCY et et v [iedpExX on and
a .specified content file detected by searching the
GropEr Y T F L ENER lac c GPd n§UT BN ERROTS nd@aithfor Heg | orpdex
(thunbnai | - icture-slot-index%for _
l%’ﬁé’trﬁlfaéf’%_ S i deR Tt ActT T n gy, (Wixth epf&y_index) on

recor di agq rgp&gducin apgaratus 1, the tine
THECESRETY OFGF Tt DS T T REOPPRUGE i YeSBdifasethe entry
k;%%ucethgrlreﬁrgg %%j%n og tge entry data of the
b Ra ' pl ¢t ur®’ 111% SEFE Br CFfeTtext file FTX of a
specified content. file,. so.that the ti&e requi.red for
enl a recording medium in which no i1ndex file is recorded
sear cnl ng
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
specified menu 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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and di spl ayi ng can be reduced. In the recording and
reproduci ng 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) of a content file to be registered,

an existent folder, and a virtual folder, and the

di stinction between the date of creation and the

date of update of the content file and the folder is
maeeordady ansIden(hppe (Ohdexder joridarieoy et ndiddthi dehef the
recordi ng and reproduci ng apparatus 1 of Fig. 1, the
duugex ofi rfroemgement (fi Tis¢ emdey fhdexhaonfat becddtsimined
entry according to the order of arrangenent is
meberdedf orentiel dreaderpagadethe irgitumptdpeci fregds by each
the index information (first entry index) and index
iinsefledingi o erex elemedy ty rdexpnohntpres fexedeftnyth 2 ots
according to the order of arrangenent are recorded in
aquenert it Padekhe nfiordeat | dnf¢fastorentdy- tnelex)irst
and &next-entry-index) are also registered to the
firgex Lerpeh ator difAgipdiedes midiser eoftrépot st¢s|wtample,
nunber) to the first slot of the entry. Accordingly,
WER A HE TeCdrdi Rf AH@ e fRE8tc PREX Japparat usn Ty tiidex) ,
entry of a desired content file can be found by a
(FGEERTaRBTEY e Prrocd§8 il fgPnEanpiss) by (Mepegedy &ntry
Qonﬁent file as a search object, searching for the
Titly o9 t RereEtenERtFY 1St - BROSRIFHRE SrlgérDumkrys for
ipar%L%Il% and seq#entiaILy reproduclng a |ocation
SBEEHE VBN b T ne e ey mit Pofegistered to specified
e&&i&gg_entry_index) or (next-entry-index) fromthe
ndéx il e.

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 index 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 also all ows
the user to find a desired folder easily and quickly
by switching the type (type of-order) to a folder
and executing the simlar process. Wth the
recordi ng and reproduci ng 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
¢ardentf f1less andoraeén s opmhtadrisc and decrease the load
(previous_entry index) or (next_entry_index)
dihdiroakisvéngf the hengreVviides or next entry,
respectively, are sequentially recorded on the
ent r i 8seofeadtids ngr ded . r Avooudingl appamattiusr ecoredinngn Fig.
and reproduci ng apparatus 1, the user can search the
j Adexaprodrratiagt Chcdke entry detidex) thZz3hampnail picture
é previ ous entry index) recorded by type in the index
jlee FTfopnghehent exestbke tFX contespetiféedndontmnt file
entries of an exjistent folder and a virtual folder
dataredobdetediclgtbridien§robrrupdaitle Er apevedsey yto the
search for them and display the search results. The
wggrchi g {18eédencan EisBBalbxeeat ek edaAt yindgid  or
%4 ckly. Wth the recordi ng and reproduci ng appar at us
eta Hataset Ot aPdeout CFRET SaEhohMAED gric 68508887y yand
and qui ckly also by variously swi tching the order of
SEFPORERED WﬁaFHé “rekords ARGF FHPOHRE PRGEeSS Ing the
.%%Pari r 1 shown i 9 i ndex_ i nformation
iYd cat v e Bt tehﬁeﬂ\l‘éﬁ%r Ootr&@?ro@ﬁfﬂ%% ot “hRect TR data

t f th tent d.i _
B b G Rt Ut Thd o r FUbIOF 108 SerhcPhle B of 2

égg%lflexicontent 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 (Lype of order) is recorded on the
header of the index file by the type of entry (Ltype_of entry)
of a2 content file to be registered, an existent folder, and
a virtual folder, and the distinction between the date of
creation 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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corresponding | ower-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 qui ckly according to the two-way index

i nformation; correspondingly, this enhances the speed
of the process of searching and di splaying the
a@rdmlsigctont batoridelrest aorafigdmarisane trkcsuabdtime®equence.
structure. In the recording and reproduci ng apparat us
Theshownindex Fi g.idforrhéipel at i difishep amomng ieleatled and
multiple files can be defined by the index

{mifdr maticgni(dexagede Eatley liegtipler¢fhbagithg BEmdey file
List), and so on indicative of the nutua
FEloadisgs B pteongidye odnsipes bflatheumbees. tFhtise first
the 74 recording and reproduci ng apparatus 1 all ows
1 pfo&essere¥Y- nultiple files to be executed easily
and quickly, Mre specifically, wth the recording

‘and réﬁF@H%&?%ﬁVepﬁﬁﬁétu§hf, RiserddRAe ofN%ul ¥¢pieiucing
files represents the files, the other files are also
AESFPAYEN addSr B hEY tf Phee Rk Gort6rRet i bh castbg Found
the entries of the files by selecting any of the

5 G OfHEK! SHPTHBEPGREFor OF G XfdiPde hjebFipha content
{jles is given, the whole files are deleted. |In-

tHi°s2 845872t OPIPel iSrarehéPancy thelaiTymhipe Gantent

S, _det erm ned whet her, t he an be deleted  after ,
RSckihg THe” Pk eREEShf PR mAFerercd rdche T oI 211y

uing, the Lndex [ nformmion. The recording and ..
FeprodaciRg®apparatt® PP HET 1Y the ormation
(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 folder easily and quickly by switching the
type {type cof 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 entxy 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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setting of various index information on the index

file is executed or updated by recording or deleting

the content file. The index information is set so as

to specify the entry by the slot nunber fromthe

head of the file, and noreover, it is set

bilaterally. This facilitates the process for

changi ng the various settings of the index file at

hi gh speed. Wth the recordi ng and reproduci ng

sappdpatusods ofntfyy.indéx) wherotdeel dattayref ihhad Lhesx dfile

the index file exceeds a predeterm ned anount

fiver dlse coftrtitke récohd gbnthet comtennd jtles enttthes of an

entries of the files are registered in tw files. In

eriiss engabel daay endwhen raub arigd degnbrethef o et efitrdddresng

are recorded in an optical disc so that they cannot

Welpdnare dr e wre efliyl e anpinbge fdsm, syst ehswiay ke search

optical di sc, the | arge nunber of 75 content files
EENLGE - r e St G 1aAdPpPeseht & 123 SChEeuserCuirdl clasyily

and easily because the entries are specified by the

Sofuheber FLoH tHerrreEfing |ad Foerodiema AepaBeEIS 1,

of the content files thensel ves increases so that

thge Vsﬁﬁﬁﬁﬁkeﬁécﬂﬁﬁéﬁﬁﬁsﬁﬁr?mkpq|Hr80ﬁﬁﬁé§§ﬁéﬂ&an%yﬁ%%%ﬁly

f ge optical disc, the recording and reproducing

%;? 3tu§rFO%?l¥HirlPFqﬁ%Q b appifedd G4REPLBEor di ng

of pictu content files, thus facilitating

hi gh- Ebé’réot%ﬁsagﬁé I 6P FRPTGHHNT FPRSTHCthd e in
canti nu usI ecordlng Vi deo data _or audi o data

F‘igr 1 oM it Sl TR o 19E af @ier-order

corded |nto a gl I‘ré%l|cltt¥: files

en oFiet T G FRET At We USF ?EéjF%Fg?gﬁ%%q$§1af?%ﬁﬁﬁﬁﬂaln

] $ 38000t b IO

nd the wvirtuzl 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 quickly 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 FEntry List), and so on indicative of the mutual

relationship among the entries of the files. Thus, the
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file. The foregoing enbodi nents are for the case of
creating an index file including the property file

FP, the thunbnail picture file FTH, and the text

file FTX. The invention is not Ilimted to that; the

i nvention can be broadly applied to the case of
creating an index file by adding files on audi o data

to the files FP, FTH, and FTX. Industria

Applicability The invention can reduce the tine
reecedsay yadfdreptradiclpy Bipgremwers- Onarowd thBepl@agi NGor
of recording nedium and is applicable to
nodfrtplderfdledi gid dbe stkbtucateeasi apdagd @ickI6. More
CLAIM5S 1. A recording apparatus for recordi ng one or
swereftoat bnt wiitheshamgcandindexd réprdéduciranagpagatie 1,
content files on a recording nedium the recording
wapparet s mudbhpi ¢ Siings @roestens-dhd &l changhagther files
section for changing the content files recorded on
afkeateectidivdgyeddiappraie tenthadeddd iefopdatiog set to
section for updating the index file recorded on the
thecortf hep mddichm fihey divh seflhetindesay idfetbenbrisws when
conti nuous, fixed-length slots, the fixed-Iength

28| bEILPE P IhRagetR 1y anwdek Hhef 61 has i oh dineneathyehole
of an order of the arrangenent of the fixed-Iength

f§ﬂ8ﬁs§re deleted. In- this case, for files in reference
relationship, it is determined whether they can be deleted
after checking the presence of the reference relationship using
the index information.

The recording and reproducing apparatus 1 of Fig. 1, the
setting of various index information on the index file is
executed or updated by recording 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. In 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

75



a predeterm ned nunber of managenent information

areas having one or a plurality of the fixed-Iength

sl ots, each nanagenent information area being
identified by the index information of a respective
first fixed-length slot of the managenent

informati on area; and wherein the index-file updating
section registers the index information indicative

of other managenent information areas to each
redatern 88d- SRNeE erdit s t d QT BRbI PPe 8688ed Ho ZhelNBer
recordi ng apparatus according toCaim1, wherein the
duidex yf bhe édei udesaupkueBtidyrofed ialreSsbci Méghhy the
different attribute information is assigned; the
sieedatebatr nethrratag eniite ifAflec mati on areas are

provided to one file constituting the plurality of

fil esEvemndhthe thadedtianfc netd ororrtegitsteried tthdde:lves
predet er m ned managenent information areas is index
iirpfreprat i senthdratt hiegerdrnirfdtebe ta@anadageteatfile management
information areas of the other files correspondi ng
stygtehe ofprtédeptacnéddmanagehentecofdimatamh a#easiucing
3. The recordi ng apparatus according to Caim1,
apvereicnstlhef Fiodel epmiiredrpbbed érerite Fatordmig ofl picture
areas are

centent files, thus facilitating high-speed management of the

index file in the case of continucusly recording video data
or audio data for a long time, because the content files are
recorded inte 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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for managing a specific type of folder or file; and
the index information registered to the predeterm ned
managenent information areas identifies the
managenent information areas to be searched before or
after the predeterm ned managenent information areas.
" 4. The recordi ng apparatus according to Caim1,
wherein the predetermnm ned;gapagenent information
areas are for managi ng predeterm ned nodes t hat

corsti gy tas; SLpeLie gl Wbagdaldors o oo

files; e’in ormation register

redet er m ned nagenment inf.ormatio reas i 0
coiﬁ%%?i$§£%§ ?ﬂgaﬁﬁnéggﬁgnﬁgﬁh g%ﬁ%ﬁ%%%”%ﬁg%é§?%réontent
_nanaging a node at a | evel higher or._ lower than the
Fihedelnss FRECFECHAAMAG aPparatus Heddt dt h Ry ¢ &

1, wherein the predeterm ned managenent information
compeasiafe for managi ng predeterm ned folders or
files; and the index information registered to the

pr edleter hthedL FARagBRBEAL O fSE1GFetdTon A g2 St i hdekxe
i nformati on identifying the managenent i nfornation
comtens ffdesnamagicdgdf einddhs dredordsng anedegnt o2hfe
predeterm ned folders or files. 6. The recording
appanatuseaefoldi ngded i€caisnd;iomhereiypdating the
index file recorded on the recording medium; wherein
the index file comprises

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

a predetermined number of management information
areas having one or a plurality of the fixed-length
slofs, each management information area being
identified by the index information cf a respective
first fixed-length slot of the management
informaticon area; and
wherein the index-file updating section registers

the index infermation indicative of other management

information areas to each predetermined management

information area.
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t he predeterm ned managenent information areas are
for managing folders including a predeterm ned file;
and the index informati'on registered to the

predet ermi ned nmanagenent information areas is for
identifying the managenent information areas for
managi ng the predetermned file. 7. A nethod for

reQ@rdl@ﬁb09§c9£dﬂﬁbea@ga&%%hsﬂéd%srdyﬂgbel Xo 1,
file for managing the content files on a@ recording

wh di ym the nmethod conprising: 79 a content-file
angi ng step for changing the content files

d d file
LSSat%dﬁbné%“Xt'f%lreeg E{u%%g”%h'é% e

on P 0P EERRRE: PR T D utl adGd E@f&kg%gﬁiééed

fixed-length slots being managed by i ndex
|t OF it T ST AOF CREry BT GO H T Gihen areas ore
arrangenent of the fixed-|ength slots
Pr%?éﬁ%%eFﬁ1ﬁ@@ ﬁ&%ﬁeFQHs%ﬁﬁﬁﬁéﬁb Qrﬁ%ﬁ¥ﬁ&}%h ohrehkes;
having one or a plurality of the fixed-length slots,
angach managenent information area being identified by

the index information of a respective first

fi xele| endel shovrofttive mewgered Yafldremt i on
area; and wherein the index-file updating step
predetodesned management information areas is index

information that identifies the management information
areas of the other files corresponding to the
predetermined management information areas.

3. The recording apparatus accerding to Claim 1,
wherein

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

4. The recording apparatus according to Claim 1,
wherein

the predetermined management information areas are
for managing predetermined nodes that constitute a tree

structure including folders and files; and
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registering the index information indicative of other
managenent i nformation areas to each predeterm ned
managenent information area. 8. A programfor a
conputer to execute a nethod for recording one or
nore content files and an index file for managi ng
the content files on a recording nedium the nethod
congid Si gk x ai copteat1bhl eeghangirg sbephkor changi ng
the content files recorded on the recordi ng nedi um

praid - 8020 | REXsEiker updabirhg tsbep afrefaipdatioyg the
Index file recofrded on the recording nmedi um wherein

idéﬁ%ﬁfﬁgﬁﬁe{%Eemgg?§5h§§§ cORbi-RURUSf ivedrd entt Managing

slots, I xe ngth slots being managed by i ndex

a £8£grg9téo?e%$giﬁg%k%%eagfl%%e%rQ%%ﬂﬁEHé“%ode.

arrangenen -length slots; a

predet er.m ned_nunber t. inf. ' ar eas

v ng OMe or R BEParPPYEar deng CFraaToBngt b et o

each managenent information area being identified by
wheh@tiindex information of a respective first :

fixed-1ength slot of the managenent. informtion

ar €87 aRBSAREPEMA N EReTPREERTE I'e JagdHt iy €t € 25 are

includes registering the index information
fornBpparing prederernpafadendifttd fornat$odn @ eas to

each predeterm ned _ .
the index infermation 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.

6. The recording apparatus according to Claim 1,
wherein

the predetermined management information areas are
for managing folders including a predetermined file; and

the index information registered to the
predetermined management information areas is for
identifying the management information areas for managing
the predetermined file.

7. A method for recording one or more content files
and an index file for managing the content files on a

recording medium, the method comprising:
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managenent information area. 9. A conputer-readable
recording nediumthat records a programfor a
conmputer to execute a nmethod for recording one or
nore content files and an index file for managing
the content files on a recording medium the nmethod
conprising: a content-file changing step for changing

the, contam-Filescheagrdedsenpt kerr egandiing radi um
and 81 an index-file updating step for updating the

contdex £{ile recorded en the necoydi:ng HRAWR,; Wiesei n

the 1ndex file conprises continuous fi1xed-1length

sl oL, e, {1 xed-1Engt o SLOLS, belng.mnage . | e

i nformation T1ndicative an or

£2 LT RNOSIENS Of LhE LLXBOeNOtLa 9ol S dhcin |
pr edet er m ned nunber “of “rman geneﬁt I'nforrmation areas
havi n uralit% of the fixed-length slots;

pne or algl
each mahagetreht - TnFOPHEL TSR area being identified by
the index informatign of respective first_.
fixed-| et HLPIES o l?ﬁg_iﬁﬁgﬁghghf’\éSi’nft&’endf(liw_length
area; and wherein the index-file updating step _. .
i nctligled PeERY STRPRAGS RY PGSR iMRF IRt Ig 1ndicative

i ndi cative of other nmanagenent information areas to
eachf predetresrhi AEd thraAEFeRET ST stindthionf red Length

slots;

a predetermined number of management information
areas having one or a plurality of the fixed-length
slots, each management information area being
identified by the index information of a respective
first fixed-length slot of the management
information area; and
wherein the index-file updating sfep includes

registering the index infbrmatioh indicative of other
management information areas to each predetermined
management information area.

8. A program for a computer to execute a method for
recording one or more content files and an index file for
managing the content files on a recording medium, the
method comprising:

a content-file changing step for changing the

content files recorded on the recording medium; and
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10. A reproducing apparatus for reproducing a
specified content file froma recordi ng nedi um t hat
records one or nore content files and an index file
for managing the content files, the reproducing
apparatus conprising: an index-file reproducing
‘section for reproducing the index file fromthe
r ecor diriiexvedi e uadat 82g astent €nt- ibBetiepr adkciimgliex
section for reproducing the specified content file
rifd oradhessecor ding predbumiag mehe ubasiwdeateitrthe i ndex
file reproduced by the index-file reproducing

sectiOonnerei net bempndexsfil e conpri ses conti nuous
fixed-length slots, the fixed-length slots being

managed Ly 4 ndex, & nf oL mati ot Adcativechel rakerdength
of the arrangenent of the flxed-lengtﬁ slots; a

pr egel.el i ned, Wg?ﬁég?f ?gﬂm agewent, dntermat] an 4 salaase

havi'ng one or"a p of the fixed-length slots,
each. management _in ' bei-n [ j f

EheoT NHeCs W or et FoR o *a eeBas: Fe thf] rap o 1endth
fixeP-Iength sl ot of the managenent information

ar éa-°'%9Wd each predeterni ned nanagenent information

area of the index fiIS store the index inf rna%@on .
for i dentRT3Re BERBP InBHAGERe Rt FRFGHRETON APeagietion

and ) , .
areas having one or a plurality of the fixed-length

slots, each management informaticn area being

identified by the index information of a respective

first fixed-length slot of the management
information area; and

wherein the index-file updating step includes
registering the index information indicative of other
management information areas to each predetermined
management information area.

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

a content-file changing‘step for changing the

content files recorded on the recording medium; and
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the index-file reproducing section detects the

| ocati on of the other managenent information areas on

the index file fromthe index information registered

in each predeterm ned managenent information area

and the size information on the fixed-length slots,

and reproduces the data on the detected |ocation

fr om theid:ndexi & i hedat ecor dedpofiorhepdecdmndi e index

medium 83 11. The reproduci ng apparatus according to-
£fild atdpod@ac Woer ehd theoknday ticlsg unichades ian

plurality of files to which different attribute

i nfiqraved i on, i s; asskgngdi skhe predeterni ned management
information areas are provided to one file

const i t uld g £ 05, ! B ALLLY Qb bl L85y o ardd e Jddeengen

-information Tegistere predet erm ne

reneRSTE k=L 0SB S1ST0k Lo s st

rnfornatron areas o

corrgsponding to_t predet er m_ned ement_ .

i nfd n%fi%ﬁdgFegg. g%ﬁ AThe 'PEprot u&rgﬁgc%%ppalrxaef%slength
according to Claim 10, wherein the predetermn ned
man&tehent information areas are for managing a
specific type of folder or file; and the index ,

i nf or mat® CATPEBFSEBLBACt HURE PprddPEafsiegit tntormation

managenent information areas is for )
areas having one or a plurality of the fixed-length

slots, each management information area being

identified by the index information cf a respective

firét fixed-length slot of the manacement
- information area; and

wherein the index-file updating step includes
registering the indeé information indicative of other
managément information areas to each predetermined
management information area.

10. A reproducing apparatus for reproducing a
specified content file from a recording medium that
records one cr 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 frem the recording medium; and
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identifying the managenent information areas to be
searched before or after the predeterm ned nanagenent
i nformation areas. 13. The reproduci ng apparat us
according to Caim 10, wherein 84 the predeterm ned
managenent information areas are for nmanagi ng
predeterm ned nodes that constitute a tree structure
i nad uthmgerdiol flers aadrbdlheshgasdcthen mdex reproducing
information registered to the predeterm ned

thdeiagenentdi pbetaati enlar €asm & HOredddentid ydw drheon
managenent information area for managing a node at a

thd qyedi hi ghernor i hower st hanthe apdes: vl thhendex-rile
reproduci ng apparatus according to Claim 10, wherein

reg SR Egt LA nEH NRAagesgnt information areas are
for ' '

managi ng predeterm ned folders or files; and the

inqﬁ%gifﬂ?é|n%i9g §§%f§ggggd to the predeterm ned

managenent 1 nfor mat | areas is for identifying the
ranagerr {1 GLUBLL90, 1585 L8 TRIR01AD, LOAELS e
L5 b, TeRT SdupL g SaPR Al accorl g Lo, Calm 0y
S{ggét%$ﬁ?ﬁé§£fg%g?%%ﬂgrgggggﬁéggug%MggglEﬁxed—length
slots;
a predetermined number of management information
areas having one or a plurality of the fixed-length
slots, sach management information area being
identified by the index information of a respective
first fixed-length slot of the management
informaticon area; and
each predetermined management information area of
the index file store the index information for
identifying other management information areas; and

the index-file reproducing section detects the
location of the other management informaticon areas on The
index file from the index information registered in each
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.
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the index information registered to the predeterm ned
managenent information areas is for identifying the
managenent information areas for nanaging the
predeterm ned fol ders. 85 16. A nethod for
reproduci ng a specified content file froma
recordi ng nedium that records one or nore content
files. amthanrépwexufihe fppamahagi agebleicgntentClaim
files, the nmethod conprising: an index-file

10) epr@ebich ng step for reproducing the index file from
the recording nedium and a content-file reproducing
st ephd ofndepreodusi Ngctfigess aegilhir@diwnto&ntfifliéﬁ dd4 om
the recordi ng nmedi umon the asis of the index file

whiSR' ofpeed. by 5@&&3@1@& finle rda@RedUG ngs Seatd on,
erein the index file corrprl ses conti nuous

fixeds | gg&&gmgﬁe thebixedshengtdh nshats beldg: are

manage rndex 1nformatiron 1 ndicative of an order

of . th rrange [ I {
pr%?%%%?e?ﬁ1%n% ﬁﬁ%%er °ot Qﬁﬁégégl t§£9#ﬁﬁﬁ%§% &%r%lles'
having one or a plurality of the fixed-length ¢ slots,

ach managenment information area being identified by

the jndex information.of a respectiv i.r st
fleHeléﬁa?ﬁ SPEPTBRLERG &ﬁ%ﬁgﬁi %i ﬁgFﬁatlon
prg&g%erggged management lnformatlon aresas is feor

an

identifying the management information areas of the other
files corresponding to the predetermined management
infcrmation areas.

12. The reprbducing apparatus according to Claim
10, whereia

the predetermined management information arecas are
for managing a specific type of folder or file; and

the index information registered to the
predetermined management information areas i1s for
identifying the management informaticn areas to be
searched before or after the predetermined management
information areas.

13. The reproducing apparatus accerding to Claim

10, wherein
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each predeterm ned managenent information area of

the index file store the index information for

i dentifying other managenent information areas; and
86 the index-file reproducing step includes detecting
the | ocation of the other managenent information
areas on the index file fromthe index information

r egitsd grredidtre rrgiacdd pradegenanhednffenagenent areas are
informati on area and the size information on the

fodf inathd engtdrsdot srmands nepeeduakngcohetdata<on thee
detected |l ocation fromthe index file recorded on

st decording medi #8 ddfs Anpr egnam;fenda conputer to
execute a nethod for reproducing a specified content

filied rioma: reces dhng: oRediymsthatgr egokds one or
nore content files and an index file for managi ng

prod& CAMEIN 11) 2900002 £ EOLALNGonMRALUE Ne gt hod

conprising: an i e reproducing step for

. duci ' ile f : ' .
ldéﬁd%P:ﬂ%%ﬂ%m%nﬁ%%%ggﬁéP%Igﬁ;g%%ggﬁgﬁ'§%§¥gk%%ﬁanaglng

nme roduci ng ste

r epr oduci th speci fied,content file fromthe

2 BEEbr i WEUT i S ReO TbACr 8 ot "PHe THd 411 6
reproduced by the index-file reproducing sectian, .
wheri n THe 3RIERIRT HRIC BRBAFEES e GIERIDS o Claim
fixed-length slots, the fixed-length slots being

10 rea®e® By i ndex information indicative of an order

of the arrangenent of the fixed-length
the predetermined management information areas are

for managing predetermined folders or files; and

the index information reglistered to the
predetermined management informaticn areas is for
identifying the management information areas for managing
folders or files related to the predetermined folders or
files.

15. The reproducing apparatus according to Claim
10, wherein

the predetermined management Information arecas are
for managing folders including a predetermined file; and

the index information registered to the
predetermined management information areas is for
identifying the management informaticn areas for managing

the predetermined folders.
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~slots; a predeterm ned nunber of nmanagenent
informati on areas having one or a 87 plurality of
the fixed-length slots, each managenent i nformation
area being identified by the index information of a
respective first fixed-length slot of the managenent
informati on area; and each predeterm ned managenent

i nfog matAoReBheas£ek repectndexd id epsiare ddhedidax:
information for identifying other managenent

fiieferemt honeaneaingndebhan RIeX- fid & repraducing,step
: i ncl udes detecting the | ocation of the other

colfBORgeReNL <1 Dhor ARl kRAr 833 LMo f e ddiler Tl ddoMnt

the index information registered in

figégge{ﬁ%n%g@gogagggggﬁggpbnfornation area and the

ize rnfornati on on i“xed-l ength slots, and
repr,oduci m;? d the detect | ocation from
b et S ) ﬁé:erpe;%gorrdi%egm‘r%cgﬁfrﬂg 18
. A coppute -reag bl e recordin diumthat records a
i Bgh T 67 O8 CBipaEEr s BBt ey méthod f or
reproducin% a sgecified content file froma recordin
medt Ut hat tr ECoPdE SBREBF LIRS € Wahtiett F3R T i @nthe
index file for managing the content file on a
sPeecbt 8 ngonReaituhl Lehé 1Bt hd® coHRRT &Ity megium on the
- index-file reproducing step for reproducing the
baghglexffrhe Lreart Hé lredebdiasy drstibm tishdindex-file
reproducing secticn, wherein
the index file comprises

continuous fixed-length slots, the fixed-length
slots being managed by index informaticon indicative
of an order of the arrangement of the fixed-length
slots;

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

the index file store the index information for

identifying other management information areas; and
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a content-file reproducing step for reproducing the
specified content file fromthe recordi ng nmedi um on
the 88 basis of the index file reproduced by the
‘index-file reproducing section, wherein the index
file conprises continuous fixed-length slots, the
fixed-length slots being nanaged by i ndex

i nfofdretn @b 1 Adi €atéyeodabiag erder ioklties detecting
arrangenment of the fixed-length slots; a

th@rfg§£@;{<% ngfl E‘H@bSEh@E RRRAGRNRAL: |nfoI Rl o AFE8S on
having one or a plurality of the fixed-length slots,

thﬁafﬂ?%@?négf@eﬂ hnfgematien argas-heing Jidentified in

e i ndex | nf ormation of a respective flrst

eaclll gggedsggmﬁggr ggaﬁe%n%%%audﬂ og{@ﬁr'% the

eac rmned rranagerrent mat 1 on

Si%%rln?aaﬂ#?%ﬂggé e EARa RN N oF it 1 ar eas

nanagene |n of THHt i 0N ar eas;
and .t he index-file reproduc i ncl udes
reBP et hyg tPﬁedPBéaPPoﬁ%& Ofﬁqtg% %%@Erl%%%g%fheﬁ@m the
infornmation areas on the index file fromthe index
infigk of frafi BRCPEGPSL 8Ped it TS T e IRt e M ned
managenent i nformation area and the size information
on the fRxBECEEAB Ao 6t SOTEWT S dift GHRG M themgabad

on the detected location fromthe index file '
forecepdedusinphe secoddiimg meitgat 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 Comprisingf
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 fecording medium on the
basis of the index file reproduced by the index-file
reproducing secticn, wherein
the index file comprises
continuous fixed-length slots, the fixed-length
slots being managed by index information indicative
of an order of the arrangement of the fixed-length
slots;
a predetermined number of management information

areas having cne or a
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plurality of the fixed-length slots, each management

information aréa béing identified by the index

informafion ofra respective first fixed-length slot
of the management information area; and

each predetermined management ;nformation areas of
the index file store the index information for
identifying other management information area; and

the index-file repreducing step includes detecting
the lccaticn of the other management information areas on
the index file from the index iInformation registered in
each predetermined management information area and the
size information on the fixed-length slots, aﬁd
reprcducing 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 confent 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 reccrding medium; and

a content-file reproducing step for reproducing the

specified content file from the recording medium on the
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basis of the index file reproduced by the index-file
reproducing éection, wherein
the index file comprises
continuous fixed-length slots, the fixed-length
slots being managad by index information indicative
of an order of the arrangement of the fixed-length
slots;
a predetermined number of management information
areas having one or a plurality of the fixed-length
slots, each management information areas being
identified by the index information of a respective
first fixed-length slot ¢f the management
information area; and
egach predetermined management information area of
the index file store the index information for
identifying other management information areas; and

the index-file reproducing step includes detecting
the location of the other management information areas on
the index file from the index information registered in
each predetermined management information area and the
gize information on the fixed-length =slcts, and
reproducing the data on the detected location from the

index file recorded on the recording medium.
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