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DESCRIPTION
FILE MANAGEMENT METHOD

TECHNICAL FIELD
The present invention relates to a method of

managing files included in a recording medium.

BACKGROUND ART

In the conventional technology, when
applications such as image display software,
electronic album software, etc. handled information
such as moving images, still images, audio, etc.
included in a recording medium such as an optical
disk, a magnetic disk, a magnetooptical disk, or the
like, they made access to each information on the
disk through a file system such as UDF, FAT, or the
like, as shown in Fig. 2A.

When grouping of some files became necessary in
printing, list display, slide shows, etc.,;maﬂagement
files describing member files and neceéséry
information were prepared according to respective
groups like a play list file, a DPOF file, etc., and
management of the grouping files was performed.

However, when the applicati@ns diréctly
utilized the file systems to make access to each file

as in the conventional system shown in Fig. 2A, it
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became hard to manage fﬁe files and groups generally
with increase in the number of files and the number
of groups and there arose the probiem that a
considerable time was necessary for searching for

necessary information. Further, for speciinng a

- file through the file system, a type of the file must

be judged from its extension, and it was. not easy to
discriminate files with the same type of extension,
e.g. video and audio files, from each other, which
was hindrance to quick search.

For time series reproduction of a plurélity of
recorded files, it was necessary to sort the files in
an order of recording times by accessing all the
files. In this case, it was possible to employ a
scheme of saVing time series information with some
means for the directory structure and file names, but
this scheme decreased the degrees of freedom in'fhe
directbry structure and file names and was thus
inconvenient in terms of file management.

In the case of the aforementioned method using
the management files, it was.necessary to prepare‘the
management fiies for the respective groups. For this
reason, in order to géin information about members ér
the like included in each management file, each
management file must be expressly opened and checked'
and this was inconvenient in terms of file management. .

Further, in order to determine whether a certain file
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was included in either of the managemenf files, all
the management files must be opéned and éhecked, and
it was hard to determine whether a file to be deleted
or the like was included in the management files. In
addition, the management files were described in-
different formats according to the applications
utilizing the management f£iles and thus there was the
problem on general versatility that a management file
for a certain application was not applicable to
another application..

In use of the management files, the
applinations directly used the file system in order
to make access to each file, and there was thus no
solution given to the problem that the considerable
time was necessary for thé search’for necessary

information.

DISCLOSURE OF THE INVENTION

The present invention has been accomplished in -
view of the above problems and an object of the
invention is to provide a file management method that
has high general versatility among applications and
that facilitates handling of volumes of file and
group information.

The following preéents an ekaﬁple for
accoﬁplishing the above object.

‘A file management method according to the
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present invention is a method of managing files
recorded on an information récording medium, wherein
there is provided a Contents Management File
comprising group information about groups intb which
a plurality of files recorded on the medium are

grouped and wherein management of the groups and

files is carried out by means of the Contents

Management File.

In the present invention, as shown in Fig. 2B,

" there is provided the CMF (Contents Management File)

which ié a file for generally managing.all the
necessary files and groups; this allows the
applications to handle a lot of files on the disk
through the CMF without direct communication with the
file system and to perform the necessary processing
such as the grouping or the like with general

versatility.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a diagram showing the overall
structure of the Contents Management File.

Figs. 2A and 2B are diagrams. showing the role
of the Contents Management File.

Fig. 3 is a diagramishowiné the structure of
Management Information. |

Fig. 4 is a diagram showing the structure of

General Information.
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Fig. 5 is a diagram showing the structure of
File Type Table.
Fig. 6 is a diagram showing the structure of
Vendor ID Table.
5 Fig. 7 is a diagram showing the structure of
Block Type Table.
Fig. 8 is a diagram showing the structure of
Information Block Type Descriptor.
Fig. 9 is a diagram'showing an Information Type
10 1list.
Fig. 10 is a diagram showing the structure of
Number Management Table.
Fig. 11 is a diagram showing the structure of
Information Block Descriptor.
15 Fig. 12 is a diagram showing the structure of
Block Specified Data.
Fig. 13 is a diagram showing the struéture of
Parent/Child Group Information Block.
Fig. 14 is a diagram showing the structure of
20 Group Descriptor.
Fig. 15 is a diagram showing the structure of:
Extended Data. |
Fig. 16 is a diagram showing the structure of
Data Element. ‘ “
25 Fig. 17 is a diagram showing a Data Type list.
Fig. 18 is a diagram showing an example of |

missing Group IDs.
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Fig. 19 is a -diagram showing the structure of
Parent/Child Group Member Information Block.

Fig. 20 is a diagram showing the structure of
Parent/Child Group Member Déscriptor.

Fig. 21 is a diagram showing the structure of
File Information.

Fig. 22 is a diagram showing the structure of
File Descriptor.

Fig. 23 is a diagram showing an example of
missing File IDs;

Fig. 24 is a diagram showing the structure of’
Text Information.

Fig. 25 is a diagram showing the structure of
Text Descriptor.

Fig. 26 is a diagram showing the directory
structure in the disk.

Fig. 27 is .a diagram showing the directory
structure at the time of initialization of the disk.

Fig. 28 is a diagram showing the CM? structure
immediately after initialization of the disk.

Fig. 29 is a diagram showing the directory
structufe immediately after addition of a file
(TAKE0001.MPG).

Fig. 30 is a diagram showing the CMF structure
immediately after addition of the file (TAKE0001.MPG).

Fig. 31 is a diagram showing the directory o

structure immediately after addition of a play list
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(PLAYOO0O0L1.XML).

Fig. 32 is a diagram showing the CMF structure
immediately after addition of the play list
(PLAYO0001.XML).

Fig. 33 is a diagram showing the CMF structure
immediately after addition of a child group with a
comment including many files.

Fig. 34 is a diagram showing the CMF étructure
immediately after addition of a new Member Descriptor
with addition of a member to a child group.

Fig. 35 is a diagram showing the CMF structure
immediately after addition of a parént group with a
comment.

Fig. 36 is a diagram showing the number of data
filling up the entire capacity of the CMF obtained at
the time of initialization.

-Fig. 37 is a'diagram showing a case of adding a
new File Information Block to the CMF.

Fig. 38 is a diagram showing a case of adding a
new Child Group Member Information Block to the CMF.

4 Fig. 39 is a diagram showing a case of adding
new Child—Group/Tékt Information Blocks to the CMF.

Fig. 40 is a diagram showing a case of adding a
Group Member Descriptor to an Information Block with
no blank area.

Fig. 41 is a diagram showing a case of deletion’

of one file.
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Fig. 42 is a diagram showing a case of deletion

of one child group with a comment consisting of two

Member Descriptoré.

Fig. 43 is a diagram showing a processing

routine of the CMF file.

Fig. 44 is a diagram showing a routine of

adding a new Information Block.

Fig. 45 is a diagram showing a routine of

adding new group information/file informatidn/text

information.

Fig. 46 is a diagram showing a
adding new group member information.

Fig. 47 is a diagram showing a

deleting file information.
Fig. 48 is a diagram showing
deleting text information.
Fig. 49 is a diagram showing
deleting child group information.
Fig. 50 is a diagfam showing
deleting parent group information.
Fig. 51 is a diagram showing
moving group meﬁber information.

Fig. 52 is a diagram showing

" adding a member to a group.

Fig. 53 is a diagram showing
deleting a member from a group.

Fig. 54 is a diagram showing

routiné of
routine of
rout;ne of
routing of
routine of
routine of
routine of
routine of

relation among
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Descriptors in the CMF;

Fig. 55 is a diagram showing an example of
display of a parent group list.

Fig. 56 is a diagram showing an example of
display of a child group list.

Fig. 57 is a diagram showing an example of

display of a file list.

BEST MODE FOR CARRYING OUT THE INVENTION
1. Structure of CMF

First, the structure of the CMF (Contents
Management File) will be described. It is noted
herein that the directory structure, file names,
specific values of the CMF, etc. described below are
just an example and that the present invention can
also be applied to cases different frpm the present
embodiment. For recording data in the disk or the
like, it is common practice to use the directory
structure based on the file system such as FAT; UDF,
or the like and record fiies therein. Fig. 26 shows
an example of the directpry structure managed this
time by the CMF, in which under a ROOT directory [80]
there are a MISC directory [81] for management of
print or the like, a DCIM directory [82] for

recording of still images, and a VIDEO directory [83]

for recording of'moving images (movies), audio, play

lists, and so on. Under the DCIM directory [82]‘
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there exist still image directories [84] each with a
number of three digits at the head. Under the VIDEO
directory [83] there exist movie directories [85]
each with a number of three digits at the head, audio
diiectories [86], and play list directories [87].
The three-digit numbers at the head of the respective
directory names are determined so that the same
three-digit number is not assigned to different
directories of the same kind. Recorded under the
still image, movie, audio, and play list directories
are still image files [92], movie files [93], audio
files [94], and play list files [95], respectively,
each of which has a file name with a number of four
digits following alphanumerics of four characters at
the heéd. The four-digit numbers in the file names
are determined so that the same four-digit number is
not assigned to different files of the same-kind in
the same directory. The CMF is a file of managing
these files, grouping of files, etc., and the CMF has
general versatility and thus can be accessed from a
plurality of applications (FiQs. 2A and éB). “Since
the CMF itself is a file [90] managed by the file
system, it is stored somewhere on the disk (under the
ROOT directory [80] in the present embodiment).

Fig. 1 .shows the overall structure,of the CMF.
The CMF has the structure of combination of one

management information (Management Information [1])
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having the size of 16 Kbytes and several types of
information groups each having the size of 8 Kbytes,
and each group of BKbyte information will be referred
to as an Information Block.4 The normal Information
Blocks include six types: Parent Group Information

[2], Parent Group Member Information [3], Child Group

" Information [4], Child Group Member Information [5],

File Information [6], and Text Information [7], and
groups can be created in a two-level hierarchy of
Parent Group and Child Group layers. As described
hereinafter, there are other Informafion Blocks:
Vendor Specific Information [8] and Dummy Information
[9]. The Vendor Specific Information [8] is used for
recording of information specific to Vendor and the
Dummy Information [9] is used for preliminarily

reserving an area. A Space Bitmap for management of

. space areas in a Block is placed at the top of each

Information Block, and includes "1" in data-existing
areas and "O" in 'space areas. At the initial stage
there exist space areas in each Information Block,
bﬁt a new Information Block of 8 KB is added to the
tail of the CMF when the Information Blocks become
full of dafé as a result Qfladditidn of information.
The size of the Information Blocks can be any other
size than 8 KB, and the Inférmation Blocks can have
their respective sizes different from each other.’

However, the size of each Information Block should be
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a quotient of an error correction unit (ECC block) of
the recording medium divided by either of the powers
of 2 (1, 2, 4, 8, 16,...). Namely, where the ECC
blocks aré 32 KB, the size of each Information Block
can be either of 32 KB, 16 KB, 8 KB, 4 KB,... This
permits the top of each Information Block to be
always coincident with the top of an ECC block and
thus prevents one Information Block from being
recorded over two or more ECC blocks.

. The Management Information [1] is a portion for

'management of the entire CMF and consists of General

Information [11] storing a record of general
information, File Type Table [12] storing a table of
types of files, Vendor ID Table [1l3] storing a table
of IDs of Vendors which created or edited the CMF, |
Block Type Table [14] storing a table of types of
Information Blocks, Number Management Table [15]
managing the numbers of objects in the respéctive
Information Blocks, and Infofmation Block Table [16]
managing the Information Blocks. The Parent Group
Information [2] is a portion storing a record of
information about parent groups and consists of Space
Bitmap [21] for management of space areas and Parent
Group Descriptors [22] including description of
actual information. The Parent Group Membef
Infofmation [3] is a portioﬁ storing a record of

information about child groups included in the parent
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groups and consists of Space Bitmap [31] for
management of space areas and Parent Group.Member
Descriptors [32] being a table of members. Likewise,
the Child Group Information [4] is a portion storing
a record of information about child groups and
consists of Space Bitmap [41] for management of space
areas and Child Group Descriptors [42] storing
description of actual information. The Child Group
Member Information [5] is a portion storing a record
of information about files included in the child
groups and consists of Space Bitmap [51] for
management of space areas and Child Group Member
Descriptors [52] being a table of members. The File
Information [6] is a portion storing a record of
information of files and consists of Space Bitmap
[61] for management of space areas and File
Descriptors [62] as file information. The Text
Information [7] is a portion storing a record of
information of texts and consists of Space Bitmap
[71] for management of space areas and Text
Descriptors [72] as text information.

The detailed structure of each of the
Information Blocks will be described below. Fig. 3
shows the structure of the Management Infoimation [1]
managing the entire CMF. As described above, the
Management Information [1l] consists of General

Information [11], File Type Table [12], Vendor ID
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Table [13], Block Type Table [14], Number Management
Table [15], and Information Block Table [16], wherein
the Information Block Table [16] is comprised of
Information Block Descriptors [17] corresponding to
the respective Information Blocks. Since the
recording sequence of the Information Block
Déscriptors [17] coincides with the recording
sequence of the Information Blocks, a recording
position of any desired Information Block among the
CMF files can be found by referring to the
Information Block Table [16]. The data sizes are set

as follows: 512 bytes for General Information [11];

1024 bytes for File Type Table [12]; 512 bytes for

Vendor ID Table [13];.512 bytes for Block Type Table
[14]; 512 bytes for Number Management Table [15]; 8
bytes for each Information Block in the Information
Block Table [16]. When there are B Information .
Blocks, the total size is 3072 + 8 x B bytes.
Therefore, the maximum number of Information Blocks
Descriptors that can be stored in the-Managément
Information Block [1] is 1664.

Fig. 4 shows the structure of the General
Information [11] included in the Management

Information [1]. This section includes general

.information such as identification information and

dates and times, the number of Information Blocks

included in the CMF, a comment, and so on. CMF
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Identifier stores a record of file ideﬁtification
information at the top of the CMF, and CMF Version is
provided for saving identification information about
which structure is employed for description in the
case of future version of the CMF structure. File
Size is the size of the entire CMF and is 64 Kbytes
in an initialized state of the disk. Vendor
Identifier and Product Identifier are identifiers for
identification of CMF creator and creatihg machine,
to which each Vendor can freely allocate character
strings. Disk Identifier includes identification
information of disk contents, in which a UUID
(Universally Unique Identifier) is recorded. Since
this information is revised upon initialization of
the disk, it is not invariant in each disk. When a
copy of the disk is made, the Disk Identifier is also
copied as it is. Therefore, the Disk Identifier is
not specific to each disk, either. This Disk
Identifier can be used to determine whether one of
two disks is created as a copy of the other.

Initial Time, Create Time, and Modify Time
represent date & time of initialization, date & time
of creation of the CMF, and date & time of update of
the CMF, respectively, and each information is 12-
byte informétion in the same format as the date &

time information of UDF file system. Initial Time

and Create Time normally include identical data. For
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a copy of a disk, howe&er, Initial Time includes
information of the original disk but Create Time
ihcludes information of date & time of creation of
the copy. This means that whether a disk is an
original or a copy can be determined by comparing
Initial Time with Create Time. When the contents of
the disk are modified, the modification is also
reflected in the CMF and Modify Time is updated. By
comparing Disk Identifiers and Modify Times of two
disks with each other, it is thus feasible to
determine that the contents of the two disks are
identical if they agree.

Auto Start Type, Auto Start Attribute, and Auto
Start Object Identifier include automatic start
information upon insertion of the disk or upon
application of power. Auto Start Type includes types
of automatically started data (groups or files), Auto
Start Attribute séttings about whether automatic
start is to be activated, and Auto Start Object
Identifier indicates the object IDhof group or file
numbers of groups. and files to be automatically
started. Number of Information Blocks stores the
number of Information Blocks included in the CMF,
Comment Length denotes the length of a comment; and

Comment denotes a character string of 127 bytes. The

- character string is described using the same

character code as that used in the file system.
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Reserved area is provided at the end in such a size
that the total size of the General Information
becomes 512 bytes.

Fig. 5 shows a structural example of the File
Type Table [12] included in the Management
Information [1]. This table is basically a table of
extensions of files, in which different types of
files even with the same extension (movie, audio,
etc.) are discriminated from each other. -For example,
in the case of files having the same extension "MPG,"
a file including a moving image and audio (Movie) is
identified by Type ID=3, and a file including only
audio (Audio) is identified by Type ID=4. Each
Extension has a storage area of a length of up to
four bytes, and an excess area in an extension
shorter than four bytes is filled with 0x00. It is
possible to register 256 types of extensions in total,
and extensions specific to Vendors can be registered

in numbers of 128 to 254. Null at the number 0

indicates a file with no extension, and Not Specified

at” the number 255 an extension not registered in the
File Type Table [12] |

Fig. 6 shows the structure 6f the Venddr ID
Table [13] included in thefManagement Information [11],
and this‘table is used for'identity.of Vendors which
created Vendor Specific Information_Block. Each

Vendor ID has én area of four bytes, among which
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three bytes are actually used for an ID specific to
Vendor (company ID) managed by IEEE, which is used as
(first three bytes of) MAC address in network cards
of Ethernet or the like, and the remaining one byte
is filled with 0x00. It is possible to register 128

IDs in total, but 126 Vendors can be actually

- registered, because ID=0 is a default ID used for

indication of a common Information Type and ID=127
indicates no ID (No Information).

Fig. 7 shows the structure of the Block Type
Table [14] included in the Management Information fl],
and the table stores a list of types of Information
Blocks. It is possible to store 256 Information
Block Type Descriptors of two bytes shown in Fig. 8
and each Descfiptor'designates a combination of a
Vendor ID (Fig. 6) with an Information Type (Fig. 9)
one byte each. Information Types can be categorized
under 256 typés, as shown in Fig. 9; among which

Types 0 to 127 are used for the system and Types 128

. to 255 for users (Vender Specific). Among the Types

for the system, Types 0 to 8 (normal object
Information) and Type 127 (Dummy Information) are
preliminarily séecified; and Types 9 to 126 are
Resefved. Types 0, 7, and 8 are not used, as
reasoned hereinafter. In the Block Type Table (Fig.
7), Types 0 to 8 are predeterminedland include the

Vendor ID of 0 (Default ID) and the Information Types
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. of 0 to 8. The Block Types 0, 7, and 8 are not used

as the Information Types (Fig. 9) are not.
Fig. 10 shows the structure of the Number
Management Table [15] included in the Management

Information [1], and each Bloék Type represents the

‘number of all objects included in the corresponding

Information Block Type indicated in the Block Type
Table [14] (Fig. 7). This is the total number of
objects included in all Information Blocks of an
identical Information Block Type: for example, where
the CMF includes ten File Information Blocks [6], the
number of objects in this case is the total number of
all files included therein in the ten File
Information Blocks. 256 object numbers according to
the Information Block Types (Fig. 7) can be stored
each in two bytes (or within 65536 objects). Namely,
in the case of the Information Block Types 1 to 6,
the contents thereof are the number of parent groups,
the number of parent group members, the number of
child groups, the numbér of child group members, the
ﬁumbér of files, and the nﬁmber of texts,
respectively. The Information Block Type 0 is not
used, but portions corresponding to the Information
Block Types 7, 8 represent numbers of comments for,

parent group and for child group, respectively. This

" is for the purﬁose of separating the number of

comments used for the groups from that used for the
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others, because the Text Information can include
comments of Group Information and others (Vendor
Specific Information and others). The number of Text
Descriptors used for the other information than the
group information can be determined by subtracting
the number of comments used for the groups from the
total number of texts.

A Fig. 11 shows theAstructure of the Information
Block Descriptor [17] which is an element in the
Information Block Table [16]. A céllection of such
Information Block Descriptors [17] constitute the
Information Block Table [16]. Block Type indicates
the type of the Information Block and includes a
value presented in the Block Type Table [14]. Block
Attribute indicates attribute information of the
Information Block and the contents included therein
are different depending upon the types of Information
Blocks. For the File Information Block, the Block
Attribute contains information about whether each of
file information and directory information is
included. For the Text Information Block, the Bldck
Attribute contains information about whether eéch of
parent group, child group, and ofher comment
information is included. The Block Attribute also
contains attribute information about whether the
Space  Bitmap is included, which is common to all the

Information‘Blocks.
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Block Size indicates the size of the
Information Block and is expressed by an integral
multiple of 2 KB. In the present embodiment, since
all the Information Blocks have the size of 8 Kbytes,
the Block Size is 4. Descriptor Size indicates the
size of one Descriptor included in the Information
Block and, using it, it is possible to calculate a
maximum Descriptor number (n) and a top Descriptor
position (p) included in the Information Block.
(Suppose Block Size = b bytes and Descriptor Size = d
bytes)

| Maximum Descriptor number: n = int((b x 8)/(1 +
8 x d)) |

Top Descriptor position: p = b - d x n

Block Specified Data indicates information
specific to the Information Block and. stores
information of Data Length and Number of Objects, as
shown in Fig. 12, in the case of the System
Information Blocks (Information Types 0 to 127).
Data Length is an effective data length in the
Information Block, which is a léngth to the last data,

regardless of whether there is a space area in the

‘middle of data. Number of Objects is the number of

data included in the Information Block and contains
the number of Descriptors. Space areas in each Block
are managed by the Space Bitmap in each Block and the

number of space areas and the data length in each
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Block are managed by the management Block at the head
of the CMF as described above. Therefore, it is
feasible to reduce the volume of data resident on theée
memory and also reduce the amount of search.

Since the number of Objects that can be
recorded in each Information Block is fixed for each
type, the number of space areas can be calculated by
subtracting the Number of Objects from the maximum
recordable number. Further, the necessary data
length can be calculated by multiplying the Number of
Objects by the Descriptor Size, and by comparing it
with the Data Length, it is possible to determine
whether there is a space area in the middle of data.

Fig. 13 shows the structure of the Parént Group
Information Block [2] and Child Group Information
Block [4] storing the record of general information
about parent groups and child groups, and the both
blocks have the same structure. This is a table of
group information of Parent/Child Group Descriptors
[24,‘44] of 64 byte units (cells) in the Information
Block of 8 Kbytes. The collection of the group
information [24, 441 is Parent/Child Group
Descriptors [22, 42]. Parenf/Child Group Descriptor

Space Bitmap [21, 41] indicates whether‘each cell of

64 byte unit stores effective group information. 127

group information pieces [24, 44] can be stored at

the maximum in one Information Block, and
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presence/absence of effective data in each cell is
managed in one bit/cell with use of 16 bytes by the
Space Bitmap [21, 41]. Namely, effective group
information is stored in a cell with a bit indicated

by "1" in the Space Bitmap [21, 41] and no effective

information is written in a cell with "o." Therefofe,

information can be written over the cell with "0."
Reserved area [23, 43] is an excess area from the
cell of 64 bYte unit in the Space Bitmap [21, 41].
When the number of the group information of
Parent/Child Group Descriptors [24, 44] is G, the
effective data size is 64 + 64 x G byfes. In the
present embodiment the maximum number of Group
Descriptors of parent groups and child groups is
16384 in the entire CMF respectively.

Fig. 14 shows the structure of the Group
Descriptor [24, 44], and the parent group and child
group have the same structure. Group Type includes
information about whether the group'is a parent group
or a child group, and information about'whether-the
group is a user-defined group creafed by the user or
a system groﬁp aufomatically created by the 3ystem.

In the case of the system group, the type of the

‘group is recorded, whereas in the case of the user-

defined group the user can determine the type of the

A'group. In the present embodiment, groups

automatically created by the system can include a
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date group based on a recording'seqﬁence and a play
list group as a table of files included in a play
list. A table of date child groups is a date parent
group, and a table of play list child groups is a
play list parent group. Since members of a date
child group can'include all types of files, it is
feasible to reproduce a recording sequence,
regardless of the types of files, by use of the date
group.

Group Attribute includes attribute information
of the group, which is information about whether the
group is a deleted group, information of a write
protected attribute, information about whether a
representative thumbnail image is‘a tﬁumbnail of a
group meﬁber, information about whether the Group
Descriptor includes Extended Data, and so on. Member
Desériptor ID is iﬁformation for specifying a Group
Member Descriptor storing a record of members
included in the group, and is repreéented by a
recording position thereof in the Group Member
Information Block. This is expressed by a serial
number of 2 bytes according to the recording sequence
of Group Member Descriptors included in the entire
CMF. When the number is given, it is feasible to
specify the Information Block including the group,
énd the position thereof in the Information Block.

One Group Member Information Block can store
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information of 127 group members at the maximum. For
example, when the Member Descriptor ID is 300, this
information indicates information of the forty sixth
group member in the third Group Member Information
Block. Comment ID indicates a comment added to the
group, which is used for display of the group table,
search for the group, etc. and the substance of the
comment is in the Text Information. The Comment ID
is expressed by a serial number of 2 bytes according
to the recording sequence of texts, as in the case of
the specifying method of Group Member Descriptors,
and includes OxXFFFF in the case of no comment.

Link Count represents the ﬁumber)of reference
links from a parent groﬁp in the case of a child
group. When Link Count is 0, the child group does
not belong to any parent group. When Link Count of
the child group is gredter than 1, it-has a reference
link from either parent group and thus overwriting
thereon is prohibited even if it is deleted. Namely,
the position of the pertinent child group deleted is
kept as a used area ("1") in the Sbace Bitmap [21,
411 in the Group'Information Block [2, 4] toiwhich
the child group deleted belongs. This eliminates a
need for revision in the information of the parent
group to which the pertinent child group belongs, in
the case of the child group being deleted.

(Originally, when a child group belonging. to a parent
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group is deleted; the parent group information should
be revised, but the revision will take some time,
because it is necessary to search for the child group
ID of the child group belonging to the parent group.)
When the parent group is deleted contrary, each Link
Count is decremented by one for the child groups
included in the parent group. If a chiid group with
Link Count of 0 at that point is one already deleted,
the position of the information of the pertinent
child group is set into a space area ("0") in the
Space Bitmab [21, 41] so as to permit overwriting
thereon. In the‘present embodiment, the. parent
groups are not referenced from the other groups, and
thus the value of Link Count is always 0 for the
parent groups.

Group Name indicates a name of the group, and
the user can freely name the group except for the
groups automatically created by the system. In the
case of the system groups, a date (YYYY:MM:DD) is
recorded in the Group Name for a date group, and a
directory number and a file name (nnn:PLAYXXXX) is
recorded in the Group Name for a play list group.

The Group Name is expressed by unicode (the same
character code as that of UDF file system), in which
the top one byte is used for identification of the
character code and the rest area is filled with 0x00.

Create/Modify Date and Time indicates a date and time
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of creation/update of the group information, which is
stored in 12 bytes of the same.format as the date and
time information of the UDF. Thumbnail Member ID
indicates a representative member having a
representative thumbnail image used in display of the
group table or the like. Without setting of this
Thumbnail Member ID (ID=OXFFFF), the top member in
the Group Member Descriptor is defined as a
representative member. When the group is a child
group, the Thumbnail Member ID indicates a file
number recorded in the File Descriptor. When the
group is a parent group, the Thumbnail Member ID
indicates either a child group or a file.
Information about which is designated is written in.
the Group Attribute. An ID of a Child Group
Descriptor is given in the case of the child group,
while an ID of a.File Descriptor in the case of the
file. When the representative member of the parent
groﬁp is a child groub, the representative thumbnail
is a representative image of the representative child
group. Total Number of Members is the total number
of members included in all the Group Member
Descriptors belonging to this group;

Extended Data is a structure for storage of
group information except for the above, and has the
structure shown in Fig. 15. A plurality of Data

Elements can be stored in the Extended Data and the
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sum of sizés.of all the Data Elements (Data Length)
is recorded in the top one byte. Fig. 16 shows the
structure of a Data Element. Data Type repreéents
the type of the Data Element, Data Length the size of
actual data, and Data the actual data. Fig. 17 shows
the Data Type, which can store 256 data types in

total, wherein Types 0 to 127 indicate System Data

-and Types 128 to 225 User Data. Among the System

Data the Types O to 4 are preliminarily defined, and
the following will describe the actual data contents
of each Data Type. Null Data (Type 0) is used at the
tail of the Extended Data, for padding of an excess
area of the Extended Data. Date Information (Type 1)
stores a record of.a date and time of creation when
the type of the group is a date group, and has the
same structure as the timestamp of UDF. Play List
Information (Type 2) stores a play list file ID when
the type of the group is a play list group, and is
represented by a File Descriptor ID of the play list
file recorded in the File Information. Link
Information (Type 3) indicates link information to
other Objéct Descriptor associated with this group,
and can store a'plurality of Object Descriptors. At
this time, each Object Descriptor is indicated by an
Information Block Type of one byte (Fig. 7) and a
Descriptor ID of two bytes. Next Group Information

(Type 4) is used for indidating the next Group
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Descriptor in the case where there exist a plurality
of identical date or play list groups, and is
indicated by a Descriptor ID of two bytes. The rest
User Data (Type 12& to 255)‘is reserved for recording
user specific information with the Vendor ID (Fig. 6)
is recorded in the top one byte. -The Extended Data
has the size of 24 + 64 x n bytes (n is 0 or higher).
If the Extended Data overflows from one Group
Descriptor (when n is 1 or highef), the overflowing
data is recorded in succession in the next Group
Descriptor immediately after. At this.timé, Group
Descriptors storing only Extended Data become missing
Group IDs. (Fig. 18 shows an example thereof.)

Since in the present embodiment the size of
each Group Descriptor is 64 bytes, only 127 groups
can be recorded at the maximum in one Information
Block. However, by moving part of information to the
Group Member Descriptor, it is feasible to increase
the maximum number of Groups that can be stored in
one Information Block. For example, in the case
where Create/Modify Date and Time and Extended Data
are moved to thé Group Member Descfiptor and the size
of the Group Descriptor is decreased fo 32 KB,lone
Information Block can store 255 Groups. Further,
where only information of 8 bytes is left, one'
Information Block can store 1008 groups, whereby it

is feasible to increase the number of groups fhat'can
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be recorded on the memory. If all the information is
stored 'in the Group Member Descriptor, only the Group
Member Descriptor ID (2 bytes) remains in the Group
Descriptor and it functions as a pointer to indicate
the position of the Group Member Descriptor storing
all the information about the group.

Fig. 19 shows the structure of the Parent Group
Member Information Block [3] and Child Group Member
Information Block [5] storing the record of the
member information of parent groups and child groups.
The two Information Blocks have the same structure.
This is a table of the group member info:mation of
Parent/Child Group Member Descriptors [34, 54] of 64
byte units (cells) in the Information Block of 8
Kbytes, and the collection of the group member}
information [34, 54] is the Parent/Child Group Member
Descriptors [32, 52]. Parent/Child Group Membep
Descriptor Space Bitmap [31, 51] indicates whether

effective group information is stored in each cell of

.64 byte unit. One Information Block can store 127

group member information pieces [34, 54] at the
maximum, and the Space Bitmap [31, 51] manages
presence/absence of effective data in each cell in

one bit/cell through the use of 16 bytes. Namely,

‘effective group member information is stored in a

cell with a bit represented by "1" in the Space

Bitmap [31, 51], and a cell with a bit indicated by
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"0" -includes no effective information and permits
overwriting thereon. Reserved area [33, 53] is an
excess area from the cell of 64 byte unit in the
Space Bitmap [31, 51]. When the number of the group
member information of Parent/Child Group Member
Descriptors [34, 54] is M, the effective data size is
64 + 64 x M bytes. In the:present embodiment 16384

Member Déscriptors each for the parent group members

and for the child group members can be recorded at

the maximum in the entire CMF.

Since the Group Member Descriptor [34, 54]
stores a table of members (child groups or files)
included in the group, the size of the Descriptor
varies depending upon the number of members included.
Therefore, in order to facilitate an edit of the
group member information, thé recording units are
fixed as 64 bytes, and in the case of a large number

of members, the information is recorded over a

~plurality of Group Member Descriptors. In the

present embodiment, since a block of group member
information is included in a single Group Member

Information Block, the maximum number ofiGroup Member

- Descriptors [34, 54] continuously used is 127. In

the present embodiment, each parent group includes
only child groups, each child group includes ‘only
files, and each file for mdnagement of plural files

(grouping file) such as a play list, a DPOF for
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management of printing, or the like is also handled
as a child group.

Fig. 20 shows the structure of the Group Member
Descriptor [34, 541, and the Parent Group Member
Descriptor and the Child Group Member Descriptor have
the same structure. Group Member Type and Group
Member Attribute include the same contents as those
of the Group Descriptor to which the Group Member
Descriptor belongs. Next Member Descriptor ID
indicates the next Group Member Descriptor used when
group members overflow from one Group Member
Descriptor, and is represented by a recording
position thereof in the Group Member Information
Block. This is expressed by a serial number of two
bytes aécording to the recording sequence of the
Group Member Descriptors included in the entire CMF.
When there is no Next Member Descriptor (in the case
of the last Group Member Descriptor), the Next Member
Descriptor ID includes OxXFFFF. Number of Members
indicates the number of members included in this
Group Member Descriptor [34, 54], and Member IDs

includes a table of the members. One Group Member

.Descriptor (64 bytes) can étére twenty nine members

at the maximum. If a collective group includes a
large number of members, two or more Group Member
Descriptors [34, 54] ‘are connected to store the

members. In the case where all the Group Member
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Descriptors belonging to a single group must be
included in a single Group Member Information Block
[3, 51, the maximum number of members included in one

group is 3683. The specifying method of Member IDs

.is the same as the specifying method of Next Member

Descriptor ID. A child group ID is specified by a
number (2 bytes) according to an order of the Child
Group Descriptor [44] recorded in the Child Group
Information [4], and a file ID is specified by a
number (2 bytes) according to an order of the File
Descriptor [64] recorded in the File Information [6].
If part of the group information is recorded in
the Group Member Descriptor in order to decrease the
size of the Group Descriptor, the moved information
will be stored in the first Group Member Descriptor.
Namely, the first Group Member Descriptor includes
both the information moved from the Group Descriptof
and the information to be oriéinaily recorded in the

Group Member Descriptor. In this case, however,

_since the size of the Group Member Descriptor is 64

bytes, the number of members (N) included in Membef
IDs becomes smaller. If the table of grdup members
overflows from the first Group Member Descriptor, the
rest will be recorded in a new Group Member
Descriptor. The second and subsequent Group Member
Descriptors have the normal structure (Fig. 20).

Fig. 21 shows the structure of the File
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Information [6] storing the record of information of
files. This is a table of file/directory information
of File Descriptors [64] of 16 byte units (cells) in
the Information Block of 8 Kbytes, in which the
collection of File Descriptors [64] is File
Descriptors [62] and File Descriptor Space Bitmap
[61] indicates whether each cell of 16 byte unit
stores effective file/directory information. Oné
Information Block can store 508 File Descriptors [64]
at the maximum, and the Space Bitmap [61] manages
presence/absence of effective data in each cell in
one bit/cell through the use of 64 bytes. Namely, a
cell with a bit indicated by "1" in the Space Bitmap
[61] stores an effective File Descriptor, and a cell
with a bit indicated by "0" includes no effective
information and permits overwriting thereon. Wﬁen
the number of File Descriptors [64] is F, the
effective data size is 64 + 16 x F bytes. 65534
file/airectory information can be recorded at the
maximum'in the entire CMF.

Fig. 22 shows the structure of the File
Descriptor [64] as file and directory information.
File Attribute indicates attribute information of a
file or a directory, includes information about
whether a file or a directory, information about
whether a deleted file or not, information about the

write protected attribute, etc., and, in addition
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thereto, also includes information aboﬁtAsubsidiary
file attributes, such as after-recording audio, wvideo
for transition, and a text for explanation,
information about whether the File Descriptor
includes Extended Data, and so on. File Type
indicates a type of a file such as a movie, a still
image, audio, or a play list, and presents a number
of one byte selected from the table indicated by the
File Type Table [12] (Fig. 5). This makes it
feasible to specify an extension of the file as well.
For a directory, tﬁe File Type indicates Null ("0").
Link Count is the number of reference links to the
file from child groups, and the Link Count of 0
indicates that the file does not belong to any child
group. When the Link Count of the file is‘greatef
than 1, the file is referenced from either child
group and thus overwfiting thereon is prohibited even
if the file is deleted. Namely, the position of the
pertinent deleted file is kept as a used area ("1")
in the Space Bitmap [61] in the File Information
Block [6] to which the file to be deleted belongs,
This eliminates a need for revision in the
information of the child group to which the pertinent
file belongs, when the file is deleted. (Originally,
if a file belonging to a child group‘is deleted, the
child group information should be revised, but'fhe

revision will take some time, because it is necessary
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to search for the file ID of the file belonging to
the child group.) When the child group is deleted
contrary, the Link Counts of the files included in
the child group are reduced each by one. If a file
with the Link Count of 0 at that point‘is one already
deleted, the position of the information of the
pertinent file will be set as a space area ("0") in
the Space Bitmap [61] so as to permit overwriting
thereon. 'When the File Descriptor is directory
information, the Link“Count is always O.

Parent Directory ID indicates a File ID of the
parentAdirectory and designates a number (2 bytes)
according to an order of the directory information of
the File Descriptor [64] recorded in the File
Information [6]. Name Length and Name indicate the
length and the actual name of the file or directory,
respectively, and Name is expressed by unicode (the
same character code as that of UDP file‘system). The
top one byte of the Name area is an identifier of the
character cOdé and includes 0 X 08 in the case of 8
bits per character or 0 X 10 in the case of lé bits -
per character. Name Length is the byte length also
including the character code identifier and the NameA
cell can store a name without an extension in the
size of up to 255 bytes at the maximum. Extended
Data has the same structufe as the Extended Data of

the group information (Fig. 15, Fig. 16, and Fig. 17).
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Since the Name and Extended Data have variable
lengths, when the size of the File Descriptor [64] is
greater than 16 bytes (N+E is not less than 10 bytes),
the data is continuously recorded in the next File

5 Descriptor immediately after, and fhe size of the
Extended Data is adjusted so that one File Descriptor
becomes an integral multiple of 16 bytes. At this
time, each File Descriptor area used for recording of
File Name and Extended Data is set as a used area

10 ("1") in the Space Bitmap [61] of the File
Information [6], and a File ID specified by that
position is a missing File ID. (Fig. 23 shows an
example thereof.)

In the present embodiment a real character

15 string is stored as each file name, but it is also
possible to express each directory name or file name
by a numeral of 2 bytes, thereby decreasing the sizé
of the File,Descripfors,to a value smaller than 16
bytes. Specifically, in the File Descriptor (Fig.

20 22), the Name Length and Name are replaced'by a value
of 2 bytes (Name ID) to decrease fhe'size of the File
Descriptor to 8 bytes. As shown in the directory
structure of Fig. 26, the present emboaiment is
configured so that the names of the directories

© 25, including movies, still images, audio, play lists,

etc. are expressed by the fhree-digit numbers as top

three characters and the numbers do not overlap‘each



WO 02/082258 PCT/JP02/03059

M«other among the names of the directories including
the same type of files. For this reason, a directory
can be uniquely determined by specifying a type of
fileé by File Type and specifying a directory number

5 as a directory name. As for the file names, four-
digit numbers included in the file names do not
overlap each other among the same type of files in
one directory, as in the case of the directory names.
Namely, since an extension is given by File Type, a

10 file can be uniquely determined by specifying a
number of the file at the file name. In this
configuration, the number of File Descriptors
included in one Information Block is 1008, whereby
information of mofe files can be stored on the memory.
15 Fig. 24 shows the structure of the Text
Information [7] storing the record of tekt
information used for the comments of groups and for
the comments specific to the Vendors. This is a
table of text information of Text Descfiptors [74] of
20 128 byte units (cells) in the Information Block of 8
Kbytes, in which the cdllection of the text
information [74] is Text Descriptors [72] and in
which Text Descfiptor Space Bitmap [71] indicates
whether effective text informafion is stored in each
25 cell of 128 byte unit. One Information Block can
store 63 text information [74] at the maximum, and

the Space Bitmap [71] manages presence/absence of
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 effective data in each cell in one bit/cell through

the use of 8 bytes. Namely, effective text
information is stored.in each cell with a bit
indicated by "1" in the Space Bitmap [71], and no
effective information is written in each cell with a
bit indicated by "0." Reserved area [73] is an
excess area from the cell of 128 byte unit of the
Space Bitmap [71]. When the number of the text
information of Téxt Descriptors [74] is T, the
effective data size is 128 + 128 x T bytes.

The Management Information [1] can storeA1664
information Block Descriptors at the maximum, among
which each of Parent Group Information [2], Parent
Group Member Information [3], Child Group Information
[4], Child Group Member Information [5], and File
Information [6]’uses 130 Blocks at the maximum.
Since it is necessary to obtain 521 Blocks of the
Text Information [7] for the comments of parent
groups and child groups, the user is allowed to
freely use 493 Blocks in total of the Text
Information [7] and Vendor Specific Information [8].

Fig. 25 shows the structure of the Text
Descriptor [64] as text information. Text Attribute
is attribute information of the text and includes
information about whether the text is one deleted,

information about the write protected attribute, and

so on. Object Type includes a type of information
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(Object) referencing the Text Descriptor and is
indicated by the Type value of the Block Type Table
[14] (Fig. 7). Object ID specifies a number of 2
bytes according to an order of the Object Descriptor
(Group Descriptor or the like) recordéd in the Object
Information (Group Information or the like). The
Object Type and Object ID enable reverse reference to
the information (a group or the like) referencing the
text. Text Length includes the record of the length
of a character string, and in the area a real
character string is recorded by UTF-8 or UTF-16 (the
same character code as that of the file system). The
top one byte of the Text area is an identifier of the
character code and includes 0x08 in the case of UTF-8
or 0 X 10 in the case of UTF-16. The Text Length is
a byte length also including the character code
identifier, and the Text area can store data up to
123 bytes at the maximﬁm.
2. Operation procedure with CMF

The following will describe the pfocedure'of
file management with the CMF, with reference to Fig.
43. Fig. 43 shows the processing from the time of
application of power or insertion of the disk to the
time of interruption of power or ejection of the disk.
The total size of the CMF is variable, but all the
information is included in the Information Blocks of

8 Kbyte units which are managed on the basis of the
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Management Information of 16 Kbytes at the top of the
CMF. Therefore, the overall structure of the CMF can
be known by reading the Management Information. For

this reason, the Management Information is first read

from the disk at the time of application of power or

‘insertion of the disk. After that, the applications

take in necessary Information .Blocks on the basis of
the Management Information from the disk as occasion
arises. However,‘fhe system may also be configured
so that the group information, group member
information, file information, and teﬁt information
of 48 Kbytes configured at the time of initialization
of the disk is first read together with the
Management Information.

At the next step of display of a list of groups
or files, the application provides desired display on
the basis of the,Manaéement Information thus read.
The display~form depends uponisetting on the
application side and will be detailed hereinafter.
When the contents‘df the disk. are revised or when the
group information is provided with additional
information or edited, the contents of the CMF are
edited. At this time the grouping methods include
two types of grouping, grouping according to pser's
instructions and grouping automatically performed
according to dates or the iike by the system. 1In

either case, when a necessary Information Block is
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absent on the memory, it is necessary to perform an
operation of reading the Information Block from the
disk by making use of the.Information Block Table in
the Management Information. At the time of
interruption of power or ejection of the disk after
completion of sequential processing, the CMF is
updated if the contents of the CMF file have been
modified, and then the updated CMF is written back
into the disk. The' timing of writing the CMF back
into the disk can be set at a time. except for the
time of the termination process. |
3. Display examples using information of CMF

The following will describe an example of the
procedure of referencing groups and files through the
use of the CMF. Fig. 54 shows an example of the
dverallAstructure of the CMF. First, the information
Block Descriptors [17] point to respéctive
Information Blocks included in the CMF [B2 to B8] and
manage the information of positions, types, contents,
and so on. The Parent Groﬁp Descriptor [24] ﬁoints
to the Parent Group Member Descriptor [34] being a
table of members included‘iﬁ its own group [G2], and
the Parent Group Member Descriptor [34] points to the
Child Group Descriptor [44] being members of the
group [G3]. The Child Group Descriptor [44] points
to the Child Group Member Descriptor [54]<being a

table of members included in its own group [G4], and
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the Child Group Member Descriptor [54] points to the
File Descriptor [64] being members of the group [G5].
In this example there is no information indicating a
reverse direction, each parent group includes only
child groups, and each child group includes only
files. The Text Descriptor [74] is referenced by
Parent Group Descriptor [24], Child Group Descriptor
[44], and Vendor Specific Information Block [8] [T2,
T4, T8], and is also linked in both ways, because the
Text Descriptor [74] itself has the referencing
Descriptor information. Dummy Information Blogks [9]
at the tail of the CMF are dummy Blocks of 8 KB added

in order to make the size of the CMF equal to an

- integral multiple of thg ECC block (e.g., 32 KB).

This is for the purpose of preventing other data from
being recorded in the ECC blocks containing theACMF,
and a Dummy Information Block is replaced by an
Information Block on the occasion of adding the
Information Block at the tail of the CMF, When the
top of each Information Block is arranged at the top
of the ECC block, each Information Block is prevented
from being recorded over a plurality of ECC blocks
and updating and addition of Information Block can be
performed efficiently.

For example, for displaying the group list as
shown in Fig. 55, an application first checks the

Information Block Descriptors [17] in the Management
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Information preliminarily read, to extract
Information Block Descriptors [17] whose Block Type
is Group Information. Since the recording sequence
of the Information Block Descriptors [17] directly
indicates the recording positions of the pertinent
blocks [2, 3, 4, 5, 6, 7,...],.the application

converts their recording orders into addresses and

- makes access to associated Group Information [2, 4].

Then the application extracts names, comments, etc.
from the Group Descriptor [24, 44] included in the
Group Information [2, 4] and displays necessary items
on the display. However, the comments are recorded
in the Text Information Block [7] and the Group
Descriptor [24, 44] includes only text IDs indicating
the comments. For this reason, the application needs
to refer to the Information Block Descriptor [17] and
access the Text Information Block [7] of the
objective text IDs to read the Text Descriptor [74].
Since the Text Descriptor [74] includes the reverse
reference information to the Group Descriptor [24,
441 referencing itself, it is easy to search for the
comments through the use of the reverse reference
information to retrieve the'group information
including the comments.

Other display forms will be described below
with reference to Fig. 56 and Fig. 57. In Fig. 55,

the title of the window [101] and the comments of.
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parent groups [104] are listed on the display [100]
and the display area is represented by a scroll bar
[102]. When a parent group in a frame [103] is
selected, a list of child groups belonging to the
parent group thus designated are displayed as shown
in Fig. 56. This is implemented so that the
application acquires a group ID of the included child
groups from the Parent Group Member Descriptor [34]
associated with the selected parent group, accesses

the Child Group Descriptor [44] on the basis of the

"group ID, and displays a list of child groups

belonging to the selected parent group. At this time,

since entities of répresentative images and comments
are not included in the Child Group Deécriptor [44],
the application needs to access the objective File
Descriptor [64] and Text Descriptor [74] on the basis
of Thumbnail IDs and Comment IDs and read the
entities. burihg this display, when a child group
deleted is found, the Link Count of the child group
is decremented by one. If the Link Count reaches 0,
the value at the pertinent poftion is changed to "0"
(overwritable) in the Space Bitmap of the Information
Block fo which the child group belongé, the Number of
Objects is decremented by one in the Information
Block Descriptor, and thé Data Length is élso
decreased if necessary.

In the display example of Fig. 56, the title of
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the window [101], and representative images [106] and
comments [105] of child groups are.arranged on the
display [100], and the display area is represented by
the scroll bar [102]. The thumbnails of the child
groups are thumbnails of representative files
indicated by the Thumbnail IDs and, for a child group
without designation of a representative file, a
representative member of the child group is defined
as a top file in a list of files included in the
child group. A child group selected is enclosed in a
frame [103]. When a decision is made in this state,
a list of files belonging to the chiid group
désignated‘is displayed, or the files are
successively reproduced. On the occasion of
successively reproducing fhe files, files with
subsidiary attributes may be skipped without being
reprdduced. If the child group is a play list group,
the play list is reproduced. During the display of
the list of files or during the sequential
reproduction, when a file deleted is found, the Link
Count of the file is decremented by one. If the Link
Count reaches 0, the value at the pertinent portion
is changed‘tor“O" (overwritable) in the Space Bitmap

of the Information Block to which the file belongs,

" the Number of Objects is decremented by one in the

Information Block Descriptor, and the Data Length is

also decreased if necessary.
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Fig. 57 shows a display example of a list of
files belonging to a selected child group. The
information necessary for the display is acquired
according to the procedure similar to the above, and
only thumbnail images are displayed in this example.
The title of the window [101] and the thumbnail
images of the files [107] are arranged on the display

[100], and the display area is represented by the

scroll bar [102]. A selected file is enclosed in a

frame [103]. When a decision is made in this state,
the file designated is reprodﬁced. If the file is a
still image, the still image is displayed. If the
file is a movie, reproduction of the movie is started.
A file with an subsidiary attribute does not always
have to be displayed in the list.

The above presented the three types of display
examples, but it is noted tﬂat the display methods of
the parent groups, child‘groups, and files are not
limited to the above display examples; for example,
the display of parent groups may also include
simultaneous display of thﬁmbnails and comments of
representatiye child groups, or only comments may be
used for the display of the file list. |
4. Updating procedure of CMF’

The following will describe the procedure of
updating the contents of the CMF. First, changes in

the data structure of the CMF due to updating will be
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described according to respective situations.

Fig. 27 shows the directory structure at the
time of initialization of the disk and Fig. 28 the
CMF structure at that time. In the initialized state,
there are only directories of ROOT [80], MISC [81],
DCIM [82], and VIDEO [83] and there exists no file.
The CMF is comprised of one Management Information of
16 Kbytes and six Information Blocks of 8 KB each,
and includes four directory information pieces and
two group information pieces. Since the present
embodiment is configured to have the date group' and
the play list group as defaults, their parent groups,
i.e., Parent Group Descriptors [22] and corresponding
Parent Group Member Descriptors [32] are first
created two each. At this time the Parent Group
Member Descriptors [32] include no member. Since
there are four directories, four Fileé Descriptors
[62] of directory information are created. In the
Space Bitmaps of these Information Blocks, "1" is set
at bits corresponding to positions of the Object
Descriptors with entry of the data. There is no data
in the child group information [42, 52] and in the
text information [72]. The Information Block Table
[16] includes the information about the six Blocks
except for the Management Information [1]. Since the
Reserved area in each Information Block is ihqluded

in the Space Bitmap area, the illustration does not
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show them.

Fig. 29 shows the directory structure with only
one movie file (TAKEOOQ1l.MPG) [93] recorded
immediately after the initialization. A movie
directory (100MOVIE) [85] is automatically created
under the VIDEO directory [83] and the movie file is
recorded under this movie directory. Fig. 30 shows
the CMF structure at this time. .When compared with
Fig. 28, a directory information piece and a file
information piece are added one each to the File

Descriptors [62] in the File Information [6]. When

~the file is added, it is automatically registered in

the date group, so that the Child Group Descriptor
[42] of the date child group and the Child Group
Member Descriptor [52] as a member thereof are “
automatically created one each. The new file created
is registered as a member of the bate Child Group
Member Descriptor [52], and the Date Child Group
Descriptor [42] created this time is also registered
as a member of the Date Parent Group Member
Descriptor [32]. At this time, bits corresponding to
the recording positions are changed from "0" to "1™
in the Space Bitmaps of thg Information Blocks to
which the Descriptors were added, énd the information
in the Information Block Table [16] is also updated |
simultaneously. '

Fig. 31 shows the directory structure wherein a
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new play list file (PLAYQ001.XML) [95] is added in a
recording state of two movie directories [85] and
sixty movie files [93]. Since in this example the
sixty filés are separately recorded under two
directories, there are two movie directories [85]
made. When a new play list file [95] is created, a
play list directory (300PLIST) [87] is automatiéally
creéted under the VIDEO directory [83] and the play.
list file is recorded under this pléy list directory.
Fig. 32 shows the CMF structure at this time, in
which the number of File Descriptors [62] is 68,
because theAdiréctory and file are incremented by one
each to count 68 in total. If a further play list
file is added, it will be automatically registéred in
the play list group to result in automatically
creating the Chiid Group Descriptor [42] of the play
list child group and the Child Group Member
bescriptor [52] of the member thereof one each. The
new play list file is registered as a member of the
Play List Child Group Member Descriptor [52], and the
Play List Child Group Descriptor [42] created this’

time is also registered as a member of the Play List

Parent Group Member Descriptor [32] of the play list

group. At this time, bits corresponding to the
recording positions are changed f£rom "0" to "1" in
the Space Bitmaps of the Information Blocks to which

the Descriptors were added, and the information in
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the Information Block Table [16] is also updéted
simultaneously.

Fig. 33 shows the CMF structure wherein a child
group with a comment including thirty or more files
is added, with respected to the state of Fig. 32. On
the occasion of grouping except for a grouping file
such as a play list or the iike, no actual file is
created and the directory structure is the one as
shown in Fig. 31. Since a child group with 30 or
more files (below 59 files) necessitates two Child
Group Member Descriptors [52], the number of child
group members in the Child Group Member Descriptors
[52] is incremented by two and one Child Group
Descriptor [42] having a reference link thereto is
added. Only one Group Descriptor [42] is added for

one group, independent of the number of Group Member

‘Descriptors [52] used by the group of one block.

Since the comment is recorded in the Text Information
[7]1, one Text Descriptor [72] is added. For the
above modifications at the three portions, the
information is updated in the Space Bitmaps [41, 51,
71] of the corresponding Information Blocks and in
the Information Block . Table [16].

Fig. 34 shows the CMF structure wherein a
member is added to a child group and a new Child
Group Member Descriptor [52] is created, with respect

to the state of Fig. 33. For adding a member to a
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group, the member can be placed in a séace of an
existing Group Member Descriptor if present. However,
if there is no space a new Group Member Descriptor

has to be created. In this example one Child Group
Member Descriptor [52] is added. At the same time as
it, it is also necessary to update the Next Member
Descriptor ID of the Child Group Member Descriptor
[52] ahead of the new Child Group Member Descriptor
[52]. In conjunction therewith, the infofmation is
updated in the Space Bitmap [51] of the corresponding

Information Block and in the Information Block Table

[161.

Fig. 35 shows the CMF structure wherein only
one parent group with a comment is added, with
respect to the state of Fig. 34. In this case there
is no change in the directory structure from the

state of Fig. 31. Since the newly added parent group

‘- contains only 29 or less child groups, one Parent

Group Descfiptor [22] and one Parént Group Member

Descriptor [32] are added. Since the comment is

recorded in the Téxt Information [7], one Text

Descriptor [72] is added. For the above
modifications at the three portions, the information

is updated in the Space Bitmaps [21, 31, 71] of the

corresponding Information Blocks and in the

Information Block Table [1l6].

Fig. 36 shows the numbers of data £illing up
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the entiré CMF capacity secured at the time of
initialization, wherein the number of parent groupé,
the number of parent group members, the number of
child groups, and the number of child group members
all are 127, the number of files is 508, and the
number of texts 63. In practice, the number of
groups never exceeds the number of group members'.

Fig. 37 shows the CMF structure wherein a file
is added to the structure in the full state of the
CMF obtained at the time of initialization. First,
let us suppose that the full state of the CMF is a
state wherein the number of parent groups and the
number of child groups each are 127, the number of"
files 508, and the number of texts 63. This example
shows that there exists only one Group Member

Descriptor per Group Descriptor. When one file

information is added in this state, there is no space

area in the existing File Information Block 1 [61,
62], and it is thus necessary to add a new File

Information Block 2 [65, 66] at the tail of the CMF.

AAftei that, a File Descriptor 2 [66].is recorded in

the nery added File information Block 2 [65, 66].

At the same time, the new file is automatically
registered.in the date group and thus registered as a
member of the corresponding Date Child Group Member
Descriptor [52]. In conjunction therewith, the

information is updated in the corresponding Space
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Bitmap 2 [65] and the number of blocks is incremented
by one in the Information Block Table [16]. |

Fig. 38 shows the CMF structure wherein a file
is added to a child group and a new Child Group
Member Information Block is added, with respect to
the state of Fig. 37. For adding a member to a group,
it can be placed in a sbace of an existing Group
Member Descriptor if present. However, if there is
no space it is necessary to create a new Group Member
Descriptor. Further, iﬁ this example, there is no
space area in the existing Child Group’Member
Information Block 1 [51, 52]. Therefore, a new Child
Group Member Information Block 2 [55, 56] is added to
the tail of the CMF and a Child Group Member
Descriptor 2 [56] is created. At the same time, it
is also necessary to update the Next.Member
Descriptor ID of the Child Group Member Descriptor 1
[52] ahead of the new Child Group Member Descriptor 2
[66]. In conjunction therewith, the information is
updéted in the corresponding Space Bitmap‘Z [55] and
the number of blocks is incremented by one in the
Information Block Table [16].

Fig. 39 shows the CMF structure wherein a child.
group with a comment is added in succession to Fig.
38. Since the existing Information Blocks are full,
a new Child Group Information Block and Text

Information Block are added. First, a Child Group
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Information Block 2 [45, 461 for the ﬁew child group
is added to the CMF and members of the new child
group are added to the Child Group Member Descriptors
2 [56]. Further, in order to store the commént
having a reference link from the child group, a Text
Information Block 2 [75, 76] is added to the CMF and
one téxt information is added to the Text Descriptors
2 [76]. In conjunction therewith, the information is
updated in the corresponding Space Bitmaps [45, 55,
751 and the number of blocks is incremented by two in
the Information Block Table [16].

Fig. 40 also shows the CMF structure wherein a
file is added to an existing child group, as in Fig.
38, and wherein the Information Block 1 [51, 52]
including the child group to accept the added file is
already full of data and thus the whole of related
group member information is moved to another
Information Block 2 [55, 56]. Let us assume that
there is only one Child Group Member Descriptor
before the addition of the file and one new Child
Group Member Descriptor is added thereto. In order
to place the whole group in one Information Block,
the original Child Group Member Descriptor.l [52] is
first ﬁoved from the Child Group Member Descriptors i
[52] to the Child Group Member Descriptors 2 [56] and
a new Child Group Member Desériptor 2 [56] is added

thereto. As a result, the number of child groups is
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incremented by two in the new Child Group Member
Descriptors 2 [56] and the number of child groups is
decremented by one in the original Child Group Member
Descriptors 1 [52]. Further, it is also necessary to
5 update the value of. the Group Member Descriptor ID of
the Child Group Descriptor 1 [42] having a reference
link to the Child Group Member Descriptor. At the
last step, the information is also updated in the
-corresponding Space Bitmaps [51, 55] and in the
10 Information Block Table [16].
The following will describe cases of deletion
of a file or a group. Fig. 41 shows a casé where a
file in the File Descriptors 1 [62] is deleted and
the deletion attribute is added to the File
15 = Descriptor deleted. At this time, whether the value
at the pertinent portion in the Space Bitmap 1 [61]
is to be changed to "O0O" (déleted) is determined
depending upon the value oflthe Link Count of the.
deleted file. If'the Link Count is 0 the wvalue in
20 the Space Bitmap 1 [61] may be changed to "0." If
the Link Count is greater than 1, the file has a
. reference link from either child group and thus the
value in the Space Bitmap 1 [61] is kept as "1" to
prohibit overwriting. If a change is made in the
25 wvalue in the Space Bitmap 1 [61], the ipformation is
also updated in the‘Information Block Table [16].

Fig. 42 shows the CMF structure in the case
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where one Child Group Descriptor, which is
information of a child group with a comment having
two Child Group Member Descriptors as member
information, is deleted. First, the deletion
attribute is added to the deleted Group Descriptor in
the Child Group Descriptors 1 [42]. At this time,
whether the value at the pertinent portion in the -
Space Bitmap 1 [41] is to be changed to "0" (deleted)
is determined depending upon the value of the Link
Count of the deleted group. If the Link Count is 0,
the value in the Space Bitmap 1 [41] may be changed
to "0." If the Link Count is greater than 1, the
group has a reference link from either parent group
and thus the value in the Space Bitmap 1 [41l] is kept.
as "1" to prohibit overwriting. Since the Link Count
of the parent group is always 0, the value at the
pertinent portion in the Space Bitmap may be set to
"0" (deleted) on the occasion of deletion of the
parent group. The next step is to delete two Child
Group Member Descriptors 1 [52] indicating the member

information of the deleted child group. This is

implemented by setting the value to "0" (deleted) at

the pertinent portions inlthe Space Bitmap 1 [51]
corresponding to the pbsition information of the
deleted Member Descriptors. Subsequently, the text
information is deleted from the‘Text Descriptors 1 |

[72] having the reference link from the deleted group.
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This 'is also implemented by setting the value to "0O"
(deleted) at the pertinent portion in the Space
Bitmap 1 [71] corresponding to the deleted text.
When a chaﬁge is made in the values in the Space
Bitmaps [41, 51, 71] of the three modified
Information Blocks as described above, the
information is also updated in the Information Block
Table [16]. |

Fig. 44 shows a routine of adding a new
Information Block. A new Information Bléck is added
when there is no space area available for additional
information of Object Descriptor. The first step is
to -obtain an area of 8 KB at the end of the CMF. If
there is information of a new Descriptor or the like
toAbe added, the necessary information is recorded
from the top of the Descriptor recbrding area
following the Space Bitmap and Reserved area, and "1"
is set at the portion in the Space Bitmap .
corresponding to the recording position. After that,
a new;Ipfofmafion Block Descriptor is added to the
Information Block Table in the“Managemént Information
and necessary items are recorded therein. When the
Information Block Table is modified, pertinent items,

e.g., the number of objects and the like, are updated

in the General Information.

Fig. 45 shows a routine of adding new group,

file, or text information (object) whose Descriptor
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size is the fixed length. Since these information
has the recording size of the fixed length, it can be
recorded as long as there is even one gpace area.
First, it is determined whether there is free space
in the existing Information Block. There is free
space if the Number of Objects in the Information
Block for the pertinent object is smaller than the

maximum recordable number. If there is free space in

the existing Information Block the pertinent object

can be recorded there. If there is no space a new
Information Block is created and the pertinent object
is recorded therein. In the recording in the

existing Information Block, if the data size
calculated from the Number of Objects (size of Space
Bitmap area + size of Reserved area + Number of
Objects x cell size) is equal to the value of Data
Length, there is no space in the area up to the Data
Length and thus the information of the new object may
be recorded from the site immediately after the Data.'
Length. If the value of Data Length is larger than
the data size calculated from the Number of Objects,
there exists a space area in the middle, thus the
épace area is searched for by use of the Space Bitmap,
and the information of the new object is recorded
therein. If there exists a sufficient area after the
Data Length even with a space area in .the middle, the

recording of the infbrmatiqn of the new object may be
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started from immediately after the Data Length4
without searching the Space Bitmap. After completion
of the recording, the value is set to "1" at the
pertinent portion in the Space Bitmap of the same
Information Block, the Number of Objects in the
Information Block Descriptors is incremented by one,
and the Data Length is also increased if necessary.
The Data Length is increased only when the newly
created object is added to the tail of the effective
data length. When the new object is recorded in the
deleted area in the middle, the Data Length is not
increased.

Fig. 46 shows a routine of adding new group
member information (object) whose Descriptor size is
a variable length. Since the information has the
recording size of the variable length, it is
necessary to determine whether there is an enough
space area. For first determining whether there is
an enough space in the existing Information Block, a
difference between the maximum recordable number and
the'Number of Objects in the Information Block for
the pertinent object is compared with the recording
size. If the existing Information Block has a |
sufficient space the ébject can be recorded there.
if there is no sufficient space a new Information
Block is created and the pertinent object is recorded

there. In the occasion of the recording in the
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existing Information Block, if the data size
calculated from the Number of Objects (size of Space
Bitmap area + size of Reserved area + Number of
Objects x cell size) is equal to the value of Data
Length, there is no space in the area up to the Data
Length and thus the new object information may be
recorded from the site immediately after the Data
Length. When the value of Data Length is greater
than the data size calculated from the Number of
Objects, there exists a space area in the middle, the
space area is searched for by use of the Space Bitmap,
and the new object information is recorded there. If
fhere exists a sufficient area after the Data Length
even with a space area in the middle, the recording
may be started from immediately after the Data Length
without searching the Space Bitmap. After completion
of the recording, the value of "1" is set at the
pertinent portion in the Space Bitmap of the same
Information Block, the Number of Objects in the
Information Block Descriptors is incremeﬁted by the
number of added objects and the Data Length is aiso
increased if necessaryl The Data Length is increased
only when the newly created object is added to the
tail of the effective data length. The Data Length
is not increésed when the object is recorded in the
deleted area in the middle. When the group member

information is added, it is necessary to update the
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Group Member ID of the Group Descriptor having a
reference link to the Group MemberADescriptdr of the
added group member, or the Next Member ID of the
Group Member Descriptor immediately before the added
Group Member.Descriptor, to the new Member Descriptor
ID.

The following will describe a routine of
deleting an object. Fig. 47 shows a routine of
deleting file information. First, the deletion
attribute is added to the File Attribute in the File
Descriptor. When the Link Count is 0, the value of
"0" is set at the deleted portion in.the Space Bitﬁap
of the same Information Block, the Number of Objects
in the Information Block Descriptors is decremented
by one, and the Déta Length is also decreased if
necessary. When the Link Count is not 0, no change
is made in the Space Bitmap and in the associated
Information Block Descriptor in order to avoid
overwriting. At this time, theADaté Length is
decreased only when the deleted object is one located
at the last of the effective data length. The Data
Length is not decreased when aﬁ intermediate area is
deleted.

Fig. 48 shows a routine of deleting text
information. When the deleted object is a text, it

is necessary to separate the text from a group having

. a reference link thereto. Therefore, the. value of
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Comment ID of the group is set to OXFFFF to indicate
no comment. After that, "O" is set at the deleted
portion in the Space Bitmap of the same Information
Block, the Number of Objects in the Information Block
Descriptors is decremented by one, and the Data
Length is also decreased if necessary. At this time,
the Data Length is decreased only when the deleted
object is one at the last of the effective data
length. The Data Lehgth is not decreased when an
intermediate area is deleted.

Fig. 49 shows a routine of deleting child group
information. .First, the deletion attribute is added
to the Group Descriptor of a child group to be
deleted. At this time, since the deleted portion may
be overwritten in the case of the Link Count of O,
the value of "0" is set at the deleted portion in the
Séace Bitmap. The Number of Objects in the
Information Block Descriptors is decremented by one,
and the Data Length is also decreased if necessary.
If the group has'a comment, a corresponding text in
the Text Information is then deleted. Thereafter,
all the Group Member Descriptors included in the
child group are deleted according to the.Group'Member
IDs. At the final step all the Link Counts of the
files included in the child group are decremented by
one‘each. At this time, if a file is deleted énd if

the Link Count thereof is 0, the value of "Q0" is set
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at the pertinent portion in the Space Bitmap of the
Information Block to which the file belongs, to
permit overwriting, the Number of Objects in the

Information Block Descriptors is decremented by one,

-and the Data Length is also decreased if necessary.

The Data Length is decreased only when the deleted
object is one at the last of the effective data
length. The Data Length is not decreased when an
intermediate area is deleted.

Fig. 50 shows a routine of deleting parent
group information. Since a parent group always has
the Link count of 0, the Group Descriptor thereof may
be completely deleted. The value of "0" is set at |
the deleted portion in the Space Bitmap, the Number
of Objects in the Information Block Descriptors is
decremented by one, and the Data Length is also
decreased i1f necessary. At this time, the Group
Descriptor is completely deleted and it is thus
unnecessary to add the deletion attribute, different
from the case of deletion of the child group. If the
parent group has a comment, a correspbnding‘text in
the Text Information is deleted. After that, all the
Group Member Descriptors included in the parent group
are deleted according to the Group Member IDs. At
the final step all the Link Counfs of .child gfoups
included in the parenf group are decremented by one

each. . At this time, if a child group is deleted and
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if the Link Count thereof is 0, the value of "0" is
set at the pertinenf portion in the Space Bitmap of
the Information Block to which the child group
belongs, to permit overwriting, the Number of Objects
in the Information Block Descriptors is decremented
by one, and the Data Length is also‘decreased if
necessary. The Data Length is decreased only when
the deleted object is one at the last of the
effective data length. The Data Length is not
decreased when an intermediate area is deleted.

Fig. 51 shows a routine of moving group member
information (object). Since the information has the
recording size of a variable length, it is necessary
to determine whether the space area is sufficient.
For first determining whether the existing
Information Block has a sufficient space, the
recording size is compared with a difference between
the maximum recordable number and the Number of
Objects in the Information Blockufor the pertinent
object. If the existing Information Block has a
sufficient space, the object can be moved thereto.

If the space is insufficient, a new Information Block
is created and the pertinent object is moved thereto.
In the case of the object being moved into the
existing Information Block, if the data size
calculated from the Number of Objects (size of Space

Bitmap area + size of Reserved area + Number of
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Objects x cell size) is equal to the value of Data
Length, there is no space in the area up to the Data
Length, and the object information to be moved may be
recorded from the site immediately after the Data
Length. If the value of Data Length is larger than
the data size calculated from the Number of Objects,
there exists a space area in the middle, the space
area is searched for by use of the Spaée Bitmap, and
the object information to be moved is recorded there.
If there exists a sufficient area after the Data
Length even with a space area in the middle, the
recording may be started froﬁ immediately after the
Data Length without searching the'Space Bitmap.

After completion of the movement, the value of "1" is

-set at the pertinent portion in the Space Bitmap of

the Information Block to which the object was moved,

the Number of Objects in the Information Block

" Descriptors is incremented by one, and the Data

Length is also increased if necessary. The value of
the Member ID of the Group Descriptor to which the
moved group member belongs, or the value of the Next
Member ID of the previous Group Member Descriptor is
rewritten into a new Member Descriptor ID. At the
final step, the value of "0" is set at the pertiﬁent

portion in the Space Bitmap of the old Group Member

Information Block, the Number of Objects in the

Information Block Descriptors is decremented by one,
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and the Data Length is also decreased if necessary.

The following will describe adding/deleting
routines of a member (an object such as a child group,
a file, or the like) included in a pafent group Or a
child group. Fig. 52 shows a routine of adding a
member to a group. If there is a space area enough
to add a member in the Group Member Descriptor of the
desired group, an object ID is simply added into the
objective Group Member Descriptor. The information
of Total Number of Members is updated, and thereafter
the Link Count of each added object is incremented by
one. If the space area is insufficient, a necessary
number of Group Member Descriptors are added in the
same Group Member Information Block. At this time,
if the space area is not énough to add the Group

Member Descriptors in the Group Member Information

- Block including the Group Member Descriptor to which

the object is desired to be added, all the Group
Member Descriptors belonging to one group may be
moved into anéther GroupAMember Information Block.
If no space area is found in the existing Group
Member Information Block, a new Group Member
Information Block is créated.

Fig. 53 shows a routine of deleting members
(objects such as child groups, files, or the like)

included in a pérent group or a child group. The

. members to be deleted are first deleted from the



WO 02/082258 PCT/JP02/03059

10

15

20

25

- 68 -

Group Member Deécriptoré,‘the informatiop of Total
Number of Members is updated, and thereafter the Link
Couhts of the deleted objects are decremented by one
each. At this time, if an object is deleted and if
the Link Count thereof is 0, the value of "0" is set
at the pertinent portion in the Space Bitmap of the
Information Block to which the object belongs, the
Number of Objects in the Information Block
Descriptors is decremented by one, and the Data
Length is also decreased if necessary. Further, when
the deletion of members from the group results in
yielding Group Member Descriptors including no member,
the Next Member Descriptor IDs are revised throughout
the entire group and the unnecessary Group Member |
Descriptors are deleted.
[Industrial Applicability]

As described above, the provision of the CMF
(Contents Managément File), which is a file for

totally managing all necessary files and groups,

-permits the applications to handle a lot of files

through the CMF without use of the file system an&
perform necessary processing such as grouping or the
like with general versatility. For example, in the
case of time series display of plural files, the
files are grouped accordingito the order of dates, or
the file information is recorded in time series in

the CMF, and the files are reproduced in-order. The
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hierarchical_structuré of the group information in
the layers of parent groﬁps and child groups also
facilitates the management of groups.

Since the CMF has a list of memberé (objects
such as child groups, files, or the like) included in
each group and each object has the link counter being
the number of groups to which the object belongs, it
becomes feasible to instantly retrieve a list of
members included in a certain group and readily
determine whether a certain object is included in
either group. This faéilitates warning or the like
on the occasion of deleting an object included in
either group. |

When the extensidns are expressed by one byte
through the use of the table in the CMF, the
information size for file names can be decreased.
Further, the extension table is configured to handle
even identiéal extensiéns as different extensions
depending upon their types, whereby the types of
files can be categorized independently of the
extensions. When the files themselves are also
provided ﬁith subsidiarf file attribﬁtes, they can.be
discriminated amdng general video, audio, and so on.

Although the group member information hés the
variable size depending upon the number of members
includéd,rit becomes feasible to perform efficient

processing of additioﬁ, deletion, etc., by using
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bytes). Since the group information and member
information is recorded in the separate state over
the areas (Blocks) of the fixed length (8 KB) and the
sequential member information belonging to the same
group is recorded in the same Block, the readout
efficiency is enhanced. Further, since a comment of
a group is recorded in another Block, the storage

efficiency is enhanced when a group without a comment

‘'or the like is recorded.

The space areas in each Block are managed by
the Space Bitmap in the Block and the number of space'
areas and the data length in each Block are managed
by the management Block at the top of the CMF,
whereby it becomeé feasible to decrease the size of
data resident on the memory and decrease the amount
of search. Further, a file-or a group is designated
by an order of a recorded position thereof, which

eliminates a need for possession of its own ID number

‘in the file information or the group information,

which decreases the size, and which eliminates a need
for a search process in the designation of the file

information or the group information.
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CLAIMS

1. A method of managing files recorded on an
information recording medium, wherein there is
provided a Contents Management File including group

5 information of a plurality of groups into which a
plurality of files recorded on said medium are |
grouped ;nd wherein‘management of the groups and
files is carried out by means of the Contents
Management File.
10

2. The file management method according to
Claim 1, wherein‘said Contents Management'File
comprises a record of a plurality of Information
Blocks of é fixed length storing information of the

15 groups and files.

3. The file'management method according to
Claim 2, wherein each said information Block
comprises a plurality of cells being information
20 storage units of a fixed length, and a Space Bitmap

for managing states of use of the respective cells.

4. The file management method according to
Claim 3, wherein a size and a numbe; of said cells
25 included in each Information Block differ according
to a typerf.the Information Block including the

cells.
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5. The file management method according to
Claim 3, wheréin an ID specifying individual
information included in each said cell is managed by
a, number corresponding to a storage position of the

5 cell.

6. The file management method according to
Claim 2, wherein each said Information Block has a
size equal to a quotient of an error correction unit
10 (ECC biock) of said recording medium by a power of 2

(1, 2, 4, 8, 16,...).

7. The file management method according to
Claim 2, wherein when there exists no space area in
15 said Information Block, an area is obtained by adding

a block of the same size.

8. The file management method according to

Claim 1, wherein said Contents Management File

20 includes a record of Management Information of the
entire Contents Management File inclﬁding general
information, a list of types of files, a list of data
creators, a list of types of Information Blocks, a
list of numbers of data included in the respective

25 Information Blocks, and information block management

information.
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9. The file management method according to
Claim 8, wherein said information block management
information bears information about a location of
each said Information Block in said Contents

5 Management File.

10. The file management method according to

Claim 8, wherein said information block managemenf
information comprises a record of information

10 indicating a number of effective cells included in

each said Information Block.

11. The file management method according to
Claim 8, wherein said information block management
15 information comprises information indicating an

effective data length of each said Information Block.

12. The file management method according to
Claims 10 and 11, wherein in said Information Block,
20 whether a space area within an effeCtive'data length
is present or absent is determined by comparison
between said‘numbef of effective cells and said
effective data length, whereby a recording'positibn
of data to be recorded in said Informafion Block can -

25 be determined without using said Space Bitmap.

13. The file management method according to
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Claim 8, wherein even when said Contents Management
File contains the block management information
equivalent to a maximum number of Information Blocks
that can be recorded in said Contents Management File,
said Management Information does not exceed an

initial size.

14. The file management method according to
Claim 1, wherein said group information is of a
hierarchical configuration permitting even grouping
of groups and said hierarchical configuration is a
configuration of at least two levels consisting of
child group information for management of grouping of
files and parent group information for management of

grouping of said child group information.

15. The file management method according to
Claim 1, wherein at least one of said group
information is a group based on a recording sequence

of said files.

1l6. The file management method aécording to
Claim 2, wherein said Information Block contains said

group information.

17. The file management method ~according to

Claim 2, wherein said Information Block contains
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member information of said groups.

18. The file management method according to
Claim 2, wherein said Information Block contains file

information for management of said files.
19. The file management method according to
Claim 2, wherein said Information Block contains text

information storing a character string.

20. The file management method according to

Claim 19, wherein said text information contains a

character string describing contents of said group

information.

21. The file management method according to
Claim 16, wherein said group information contains an
ID number of said text information associated with - -a

pertinent group.

22. The file management method according to '
Claim 19, wherein said text information contains an
ID number of a group having a reference link to a

text.

23. The file management method according to

Claim 19, wherein said text information contains



WO 02/082258 PCT/JP02/03059

10

15

20

25

length information about a iength of a text and
character information consisting of a character code

identical to that df a file system.

24. The file management method according to
Claim 17, wherein said group member information is
comprised of units of said cells (Group Member
Descriptors) of a fixed size and group member
information having an information volume exceeding

said size is recorded over a plurality of cells.

25. The file management method according to
Claim 24, wherein group member information
constituting one group is recorded in a single block

of said Information Block.

26. The file management method according to
Claim 1, wherein each file can be managed by a
plurality of child group information and each file
information confains information (Link Count)
indicating a number of child groups té which said

file itself belongs.

' 27. . The file management method according to
Claim 1, wherein each child group information of a
child group can be managed by a plurality of parent

group information and each child group information



WO 02/082258 PCT/JP02/03059

10

15

20

25

contains information (Link Count) indicating a number
of parent groups to which said child group itself

belongs.

28. The file management method according to
Claim 26, wherein when the Link Count of said file is
a value except for zero, overwriting on said file is

prohibited even after the file is deleted.

29. The file management method acéording to
Claim .27, wherein when the Link Count of said child
group information is a value except for zero,
overwriting on said child group information is
prohibited even after the child group information is

deieted.

30. The file management method according to
Claim 26, wherein when deletion of a certain file is
found during use of a list of files included in said
child group information, the file is deleted from the
child group, the Link Count of said file is
decremented by one, and an afea of the file
information is set into an overwritablé state when

the Link Count becomes 0.

31. The file management method according to

Claim 27, wherein when deletion of a certain child
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group is found during use of a list of child groups
included in said parent group information, the child
group is deleted from the parent group, the Link
Count of said child group is decremented by one, and
an area of the child group information is set into an

overwritable state when the Link Count becomes 0.

32. The file managementlmethod'according to
Claim 1, wherein said Contents Management File
manages as one of child group information, a file
describing an order of reproduction or display or

print of a plurality of files.

33. The file management mefhod according to
Claim 14, wherein said child group information each

contains information indicating a representative file.

34. The file manageﬁent method according to
Claim 33, wherein said representative file is a top

member belonging to the child group information.

35. The file management method according to
Claim 14, wherein said parent group information each
contains information indicating a‘representative

child group.

36. The file management method according to
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Claim 35, wherein said representative child group is

a top member belonging to a parent group thereof.

37. The file management method according to
Claim 18, wherein in said file information extensioné
of the files are managed by identification
information of one byte and said Management
Information comprises a correspondence table (File
Type Table) between each extension and the

identification information.

38. The file management method according to
Claim 37, wherein when identical extensions are
different in use, different identification

information pieces are assigned to the respective

extensions.

39. The file management method according to

- Claim 18, wherein said file information contains

subsidiary attribute information indicating contents
of files in order to facilitate identification of

files within an identical extension.

40. The file management method according to
Claim 8, wherein said general information contains

UUID information as a Disk ID.
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41. The file management method according fo
Cléim 8, wherein among a plurality of disks, said
UUID information and update dates and times recorded
in the respective disks are compared, whereby it is
determined whether information included in a disk is
coincident with information included in another disk

and whether a disk is a copy of another disk.

42. The file management method according to
Claim 8, wherein said general information contains
information indicating an initialization date and
time and a creation date and time of the Contents
Management File and whether a recorded disk is a copy
of another disk is determined based on whether said
information of the initialization date and time and

the creation date and time agrees with each other.

43. The file management method according to
Claim 8, wherein said Contents Management File -
comprises information indicating inforﬁation of a
file or a group to be automatically started at the
time of loading of a disk or at the time of

application of power.

44. The file management method according to
Claim 8, wherein said Contents Management File
comprises information indicating whether a disk is to .~

be automatically started.
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11 GENERAL INFORMATION
12 ] FILE TYPE TABLE |
MANAGEMENT 18 VENDOR ID TABLE | 16KB
INFORMATION 14 BLOCKTYPE TABLE |
15 | NUMBER MANAGEMENT TABLE |
| 16 INFORMATION BLOCK TABLE
PARENT GROUP 21 SPACE BITMAP | 8KB
INFORMATION 99 PARENT GROUP DESCRIPTORS
PARENT GROUP K1 N SPAGE BITMAP 8KB
> MEMBER INFORMATION (32 PARENT GROUP MEMBER DESCRIPTORS
CHILD GROUP 4 SPACE BITMAP
INFORMATION 42 CHILD GROUP DESCRIPTORS 8KB
CHILD GROUP 51 SPACE BITMAP |
MEMBER INFORMATION |52 CHILD GROUP MEMBER DESCRIPTORS | 8KB
61 SPACE BITMAP J
FILE INFORMATION 1 FILE DESCRIPTORS 8KB
71 SPACE BITMAP
A Pyl cvdefothis . N
TEXT INFORMATION 7, TEXT DESCRIPTORS BKB
PRIOR ART SYSTEM PRESENT INVENTION SYSTEM
APPLICATION
APPLICATION
FILE SYSTEM FILE SYSTEM
DISK DISK
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FIG. 3
CONTENTS LENGTH (BYTES)
11 GENERAL INFORMATION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512
17 INFORMATION BLOCK DESCRIPTOR 1 8
15 INFORMATION INFORMATION BLOCK DESCRIPTOR 2 8
BLOCK TABLE Ce C
INFORMATION BLOCK DESCRIPTOR B 8
TOTAL LENGTH 3072+8xB
FIG. 4
CONTENTS LENGTH (BYTES)
CMF IDENTIFIER (="CM") 2
CMF VERSION 2
FILE SIZE 4
VENDOR IDENTIFIER 16
PRODUCT IDENTIFIER 16
DISK IDENTIFIER 16
INITIAL TIME 12
CREATE TIME 12
MODIFY TIME 12
AUTO START TYPE , 1
AUTO START ATTRIBUTE 1
AUTO START OBJECT IDENTIFIER 2
NUMBER OF INFORMATION BLOCKS 2
COMMENT LENGTH 1
COMMENT 127
RESERVED 290
TOTAL LENGTH 512
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FIG. 5

CONTENTS VALUE LENGTH (BYTES)
EXTENSION 0 NULL 4
EXTENSION 1 "INF" (CMF) 4
EXTENSION 2 "MRK" (DPOF) 4
EXTENSION 3 "MPG" (MOVIE) 4
EXTENSION 4 "MPG" (AUDIO) 4
EXTENSION 5 "THM" 4
EXTENSION 6 "JPG" 4
EXTENSION 7 "JP2" 4
EXTENSION 8 "PNG" 4
EXTENSION 9 "WAV" 4
EXTENSION 10 "XML" 4
EXTENSION 11 "TXT" 4

EXTENSION 12.127 | RESERVED
EXTENSION 128254 | VENDOR SPECIFIC :
EXTENSION 255 NOT SPECIFIED 4
TOTAL LENGTH 1024

FIG. 6

CONTENTS VALUE LENGTH (BYTES)
ID 0 DEFAULT ID 4
ID 1 VENDOR 1 4
ID 2 VENDOR 2 4
ID 3 VENDOR 3 4
ID 4 VENDOR 4 4
ID 126 VENDOR 126 4
ID 127 NO INFORMATION 4
TOTAL LENGTH 512




WO 02/082258

4/38

PCT/JP02/03059

FIG. 7
CONTENTS VALUE LENGTH (BYTES)
TYPE 0 |INFORMATION BLOCK TYPE DESCRIPTOR #0 2
TYPE 1 |INFORMATION BLOCK TYPE DESCRIPTOR #1 2
TYPE 2 |INFORMATION BLOCK TYPE DESCRIPTOR #2 2
TYPE 3 |INFORMATION BLOCK TYPE DESCRIPTOR #3 2
TYPE 4 |INFORMATION BLOCK TYPE DESCRIPTOR #4 2
TYPE 254 |INFORMATION BLOCK TYPE DESCRIPTOR #254 2
TYPE 255 |INFORMATION BLOCK TYPE DESCRIPTOR #255 2
TOTAL LENGTH 512
FIG. 8
CONTENTS LENGTH (BYTES)
VENDOR ID 1
INFORMATION TYPE 1
TOTAL LENGTH 2
FIG. 9
TYPE INTERPRETATION
0 NOT USED
1 PARENT GROUP INFORMATION
2 PARENT GROUP MEMBER INFORMATION
3 CHILD GROUP INFORMATION
4 CHILD GROUP MEMBER INFORMATION
5 FILE INFORMATION
6 TEXT INFORMATION
7 NOT USED
8 NOT USED
9-126 RESERVED FOR SYSTEM INFORMATION
127 DUMMY INFORMATION
128255 VENDOR SPECIFIC INFORMATION
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FiG. 10
BLOCK TYPE CONTENTS LENGTH (BYTES)

0 NOT USED 2
1 NUMBER OF PARENT GROUP DESCRIPTORS 2
2 NUMBER OF PARENT GROUP MEMBER DESCRIPTORS 2
3 NUMBER OF CHILD GROUP DESCRIPTORS 2
4 NUMBER OF CHILD GROUP MEMBER DESCRIPTORS 2
5 NUMBER OF FILE DESCRIPTORS 2
6 NUMBER OF TEXT DESCRIPTORS 2
7 NUMBER OF COMMENTS FOR PARENTS GROUP 2
8 NUMBER OF COMMENTS FOR CHILD GROUP 2
9 NUMBER OF OBJECTS IN INFORMATION BLOCK TYPE 9 2
10 NUMBER OF OBJECTS IN INFORMATION BLOCK TYPE 10 2
255 NUMBER OF OBJECTS IN INFORMATION BLOCK TYPE 255 2
TOTAL LENGTH 512

FiG. 11

CONTENTS LENGTH (BYTES)

BLOCK TYPE 1
BLOCK ATTRIBUTE 1
BLOCK SIZE 1
DESCRIPTOR SIZE 1
BLOCK SPECIFIED DATA 4
TOTAL LENGTH 8

FIG. 12

CONTENTS LENGTH (BYTES)

DATA LENGTH 2

NUMBER OF OBJECTS

TOTAL LENGTH
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FIG. 13
CONTENTS LENGTH (BYTES)

21,41 SPACE BITMAP 16
23,43 RESERVED 48
24,44 GROUP DESCRIPTOR 1 64
2547 GROUP | GROUP DESCRIPTOR 2 64
2 DESCRIPTORS . .
GROUP DESCRIPTOR G 64
TOTAL LENGTH 64-+64%G

FIG. 14

CONTENTS LENGTH (BYTES)

GROUP TYPE 1
GROUP ATTRIBUTE 1
MEMBER DESCRIPTOR 1D 2
COMMENT 1D 2
LINK COUNT 2
GROUP NAME 16
CREATE,/MODIFY DATE AND TIME 12
THUMBNAIL MEMBER ID 2
TOTAL NUMBER OF MEMBERS 2
EXTENDED DATA 24
TOTAL LENGTH 64

FIG. 15

CONTENTS LENGTH (BYTES)

DATA LENGTH (=L) 1
DATA ELEMENT #1 Ef
DATA ELEMENT #2 E2
DATA ELEMENT #N EN
TOTAL LENGTH L+1
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FIG. 16
CONTENTS LENGTH (BYTES)
DATA TYPE ' 1
DATA LENGTH (=D)
DATA D
TOTAL LENGTH D+2
FIG. 17
TYPE INTERPRETATION
0 NULL DATA FOR PADDING
1 DATE INFORMATION
2 PLAY LIST INFORMATION
3 LINK INFORMATION
4 NEXT GROUP INFORMATION
5-127 RESERVED FOR FUTURE USE
128255 USER DATA
FIG. 18
ID
11
1 GROUP DESCRIPTOR #11
13 | GROUP DESCRIPTOR #13
NO GROUP ID EXISTS 1

15 | GROUP DESCRIPTOR #14
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FIG. 19
CONTENTS LENGTH (BYTES)
31,51 SPACE BITMAP 16
33,53 RESERVED 48
34,54 GROUP MEMBER DESCRIPTOR 1 64
1.5 l\GAE%ER GROUP MEMBER DESCRIPTOR 2 64
DESCRIPTORS
GROUP MEMBER DESCRIPTOR M 64
TOTAL LENGTH B4+64xM
FIG. 20
CONTENTS LENGTH (BYTES)
GROUP MEMBER TYPE 1
GROUP MEMBER ATTRIBUTE 1
NEXT MEMBER DESCRIPTOR ID 2
NUMBER OF MEMBERS 2
MEMBER IDS 2xN
TOTAL LENGTH 6+2xN
FIG. 21
CONTENTS LENGTH (BYTES)
61 SPACE BITMAP 64
64 FILE DESCRIPTOR 1 16
60 FILE FILE DESCRIPTOR 2 16
DESCRIPTORS
FILE DESCRIPTOR F 16
TOTAL LENGTH 64-+16xF
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FIG. 22
CONTENTS LENGTH (BYTES)
FILE ATTRIBUTE 1
FILE TYPE 1
LINK COUNT 2
PARENT DIRECTORY ID 2
NAME LENGTH 1
NAME N
EXTENDED DATA E
TOTAL LENGTH 7+N+E
FIG. 23
1D
51
-, | FILE DESCRIPTOR #51
53 | FILE DESCRIPTOR #53
NO FILE ID EXISTS 5
55 | FILE DESCRIPTOR #54
56
FIG. 24
CONTENTS LENGTH (BYTES)
71 SPACE BITMAP 8
73 RESERVED 120
74 TEXT DESCRIPTOR 1 128
2o TEXT TEXT DESCRIPTOR 2 128
DESCRIPTORS
TEXT DESCRIPTOR T 128
TOTAL LENGTH 128-+128xT
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FIG. 25

CONTENTS LENGTH (BYTES)
TEXT ATTRIBUTE

OBJECT TYPE
OBJECT ID
TEXT LENGTH
TEXT ' 123
TOTAL LENGTH 128

S N T
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N 82 84 92
CMPINF | oM Dr—<C_100STILL > PICT0001.JPG
L PICT0002.4PG
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H00MOVIE_>7{ TAKEO001.MPG
LT TAKE0002.MPG
es T 94
200AUDIO TAKE0001 MPG
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80 81
o CHOOTC 56>
N 82
CMF.INF b@
83
CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512
16 INFORVATION BLOCK TABLE NUMBER OF BLOCKS B=6

SPAGE BITMAP

SPACE BITMAP

42 CHILD GROUP DESCRIPTORS NUMBER OF CHILD GROUPS Ge=0 0
51 SPAGE BITMAP 64
52 CHILD GROUP MEMBER DESCRIPTORS |NUMBER OF CHILD GROUP MEMBERS Mc=0 0
61 SPACE BITMAP 64
62 FILE DESCRIPTORS NUMBER OF FILES F=4 64
71 SPACE BITMAP 128
72 TEXT DESCRIPTORS NUMBER OF TEXTS T=0 0
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80 81
CMF.INF b@
83 85 93
TAKE0001.MPG
CONTENTS BYTES
11_GENERAL INFORMARION 512
12 FLE TYPE TABLE 1024
13 VENDOR ID TABLE 52
14 BLOCK TYPE TABLE 502
15 NUMBER MANAGEMENT TABLE 52
16 INFORVATION BLOCK TABLE NUNBER OF BLOCKS B=6 8
21 SPACE BITWAP o
22 PARENT GROUP DESCRIPTORS NUMBER OF PARENT GROUPS Gp=2 128

31 SPACE BITMAP | 6
32 PARENT GROUP MEMBER DESCRIPTORS | i
SPAGE BITMAP

71 SPACE BITWAP 128
72 TEXT DESCRIPTORS NUMBER OF TEXTS T=0 | 0
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80 81 FIG. 31
9 @
N\ 82
CMF.INF b@
83 85 93
TAKEO001. MPG
TAKE0001 MPG
87 - 95
PLAY0001 XML
CONTENTS BYTES
11_GENERAL INFORMARION 512
12_FILE TVPE TABLE | 1024
13_VENDOR ID TABLE 512
14_BLOCK TYPE TABLE 512
15_NUNBER MANAGENENT TABLE 512
16_INFORVATION BLOCK TABLE NUBER OF BLOCKS B=6 48
21 SPACE BITVAP B
22 PARENT GROUP DESCRPTORS | NUNBER OF PARENT GROLPS Gp=2

31 SPACGE BITMAP

32 PARENT GROUP MEMBER DESCRIPTORS ENUMBER OF PARENT GROUP MEMBERS Mp=
SPACE BITMAP

71 SPACE BITMAP
72 TEXT DESCRIPTORS NUMBER OF TEXTS T=0 0
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FIG. 33

CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE : 512
16 INFORMATION BLOCK TABLE NUMBER OF BLOCKS B=6 48
21 SPACE BITMAP 64
22 PARENT GROUP DESCRIPTORS NUMBER OF PARENT GROUPS Gp=2 128
31 SPACE BITMAP 64
32 PARENT GROUP MEMBER DESCRIPTORS {NUMBER OF PARENT GROUP MEMBERS Mp=2 128

SPACE BITMAP

61 SPACE BITMAP 64
62 FILE DESCRIPTORS NUMBER OF FILES F=68 1088
71 SPACE BITMAP
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FIG. 34

CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512
16 INFORMATION BLOCK TABLE NUMBER OF BLOCKS B=6 48
21 SPAGE BITMAP 64
22 PARENT GROUP DESCRIPTORS NUMBER OF PARENT GROUPS Gp=2 128
31 SPACE BITMAP 64
32 PARENT GROUP MEMBER DESCRIPTORS [NUMBER OF PARENT GROUP MEMBERS Mp=2 128
41 SPACE BITMAP 64
42 CHILD GROUP DESCRIPTORS NUMBER OF CHILD GROUPS Go=6 384
51 SPAGE BITMAP 64
61 SPACE BITMAP 64
62 FILE DESCRIPTORS NUMBER OF FILES F=68 1088
71 SPACE BITMAP : 128
72 TEXT DESCRIPTORS NUMBER OF TEXTS T=1 128




WO 02/082258

PCT/JP02/03059

17/38

CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512

INFORMATION BLOCK TABLE

NUMBER OF BLOCKS B=6

SPACE BITMAP

"~ SPACE BITMAP

CHILD GROUP DESCRIPTORS

NUMBER OF CHILD GROUPS Gc=6

384

SPACGE BITMAP

CHILD GROUP MEMBER DESCRIPTORS

NUMBER OF CHILD GROUP MEMBERS Mc=8

512

SPAGE BITMAP

FILE DESCRIPTORS

NUMBER OF FILES F=68

SPACE BITMAP

NUMBER OF TEXTS T=2 (




WO 02/082258

PCT/JP02/03059

18/38

FIG. 36

CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512
16 INFORMATION BLOCK TABLE NUMBER OF BLOCKS B=6 48

SPACE BITMAP

UMBER OF FILES F=508:

NUMBER OF TEXTS T=63:




WO 02/082258 PCT/JP02/03059

19/38
FIG. 37
CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE | 512

15 NUMBER MANAGEMENT TABLE 512

21 SPAGE BITMAP :
22 PARENT GROUP DESGRIPTORS NUMBER OF PARENT GROUPS Gp=127 8128

31 SPACE BITMAP 64
32 PARENT GROUP MEMBER DESCRIPTORS |NUMBER OF PARENT GROUP MEMBERS Mp=127 8128
41 SPACE BITMAP 64
42 CHILD GROUP DESCRIPTORS NUMBER OF CHILD GROUPS Ge=127 8128

51 SPACE BITMAP

52 CHILD GROUP MEMBER DESCRIPTORS

61 SPACE BITMAP 1

62 FILE DESCRIPTORS 1 NUMBER OF FILES F1=508 8128

71 SPACE BITMAP ’ 128
TEXT DESCRIPTORS NUMBER OF TEXTS T=63 8064




WO 02/082258 PCT/JP02/03059

20/ 38

CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512

15 NUMBER MANAGEMENT TABLE

512

21 SPACE BITMAP

22 PARENT GROUP DESCRIPTORS NUMBER OF PARENT GROUPS Gp=127 8128
31 SPACE BITMAP 64
32 PARENT GROUP MEMBER DESCRIPTORS |NUMBER OF PARENT GROUP MEMBERS Mp=127 8128
41 SPACE BITMAP 64
42 CHILD GROUP DESCRIPTORS NUMBER OF GHILD GROUPS Ge=127 8128

51 SPACE BITMAP

52 CHILD GROUP MEMBER DESCRIPTORS 1

61 SPAGE BITMAP 1

62 FILE DESCRIPTORS 1

NUMBER OF FILES F1=508

71 SPACE BITMAP

72 TEXT DESCRIPTORS

NUMBER OF TEXTS T=63

65 SPACE BITMAP 2

NUMBER OF FILES F2=1

66 FILE DESCRIPTORS 2




WO 02/082258 PCT/JP02/03059

21/38

FIG. 39

CONTENTS BYTES
11 GENERAL INFORMARION
12 FILE TYPE TABLE
13 VENDOR ID TABLE
14 BLOCK TYPE TABLE
15 NUMBER MANAGEMENT TABLE
16 INFORMATION BLOCK TABL
21 SPACE BITMAP
22 PARENT GROUP DESCRIPTORS NUMBER OF PARENT GROUPS Gp=127 8128
31 SPACE BITMAP 64
32 PARENT GROUP MEMBER DESCRIPTORS |NUMBER OF PARENT GROUP MEMBERS Mp=127 8128
41 SPACE BITMAP 1 64
42 CHILD GROUP DESCRIPTORS 1 NUMBER OF CHILD GROUPS Gei=127 8128
51 SPACE BITMAP 1 64
52 CHILD GROUP MEMBER DESCRIPTORS 1 {NUMBER OF CHILD GROUP MEMBERS Mci=127 8128
61 SPACE BITMAP 1 | 64
62 FILE DESCRIPTORS 1 NUMBER OF FILES F1=508 8128
71 SPACE BITMAP 1 128
72 TEXT DESCRIPTORS f NUMBER OF TEXTS Ti=63 8064
65 SPACE BITMAP 2 64
66 FILE DESCRIPTORS 2 NUMBER OF FILES F2=1 16
55 SPACE BITMAP 2
56:CHILD GROUP MEMBER DESCRIPTORS 2

45 SPACE BITMAP 2
46 CHILD GROUP DESCRIPTORS.
75 SPACE BITMAP 2




WO 02/082258 PCT/JP02/03059

22 /38
FIG. 40

CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE | 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512
16 INFORMATION BLOCK TABLE NUMBER OF BLOCKS B=10 80
21 SPACE BITMAP 64
22 PARENT GROUP DESCRIPTORS NUMBER OF PARENT GROUPS Gp=127 8128
31 SPACE BITMAP 64

32 PARENT GROUP MEMBER DESCRIPTORS |NUMBER OF PARENT GROUP MEMBERS Mp=127 8128

41 SPACE BITMAP 1

42 CHILD GROUP DESCRIPTORS 1

51 SPACE BITMAP 1

61 SPACE BITMAP 1

62 FILE DESCRIPTORS NUMBER OF FILES Fi=508 8128
71 SPACE BITMAP 1 128
72 TEXT DESCRIPTORS 1 NUMBER OF TEXTS T{=63 8064
65 SPACE BITMAP 2 64
66 FILE DESCRIPTORS 2 NUMBER OF FILES F2=1 16
55 SPACE BITMAP 2 64
45 SPACE BITMAP 2 64
46 CHILD GROUP DESCRIPTORS 2 NUMBER OF GHILD GROUPS Ge2=1 64
75 SPACE BITMAP 2 128

76 TEXT DESCRIPTORS 2 NUMBER OF TEXTS T2=1 128



WO 02/082258 PCT/JP02/03059
23 /38
FIG. 41
CONTENTS BYTES

11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512
16 INFORMATION BLOCK TABLE NUMBER OF BLOCKS B=10 80
21 SPAGE BITMAP 64
22 PARENT GROUP DESGRIPTORS NUMBER OF PARENT GROUPS Gp=127 8128
31 SPACGE BITMAP 64
32 PARENT GROUP MEMBER DESCRIPTORS |NUMBER OF PARENT GROUP MEMBERS Mp=127 8128
41 SPACE BITMAP 1 64
42 CHILD GROUP DESCRIPTORS 1 NUMBER OF CHILD GROUPS Get=127 8128
51 SPACE BITMAP 1 04
52 CHILD GROUP MEMBER DESCRIPTORS 1 |NUMBER OF CHILD GROUP MEMBERS Mci=126 8064
61 SPACE BITMAP 1
62 FILE DESCRIPTORS

71 SPACE BITMAP 1

72 TEXT DESCRIPTORS 1 NUMBER OF TEXTS Ti=63 8064
65 SPACE BITMAP 2 64
66 FILE DESCRIPTORS 2 NUMBER OF FILES F2=1 16
55 SPACE BITMAP 2 04
56 CHILD GROUP MEMBER DESCRIPTORS 2 {NUMBER OF CHILD GROUP MEMBERS Mc2=4 256
45 SPAGE BITMAP 2 64
46 CHILD GROUP DESCRIPTORS 2 NUMBER OF CHILD GROUPS Ge2=1 64
75 SPACE BITMAP 2 128
76 TEXT DESCRIPTORS 2 NUMBER OF TEXTS T2=1 128




WO 02/082258 PCT/JP02/03059

24 /38

FIG. 42

CONTENTS BYTES
11 GENERAL INFORMARION 512
12 FILE TYPE TABLE 1024
13 VENDOR ID TABLE 512
14 BLOCK TYPE TABLE 512
15 NUMBER MANAGEMENT TABLE 512
16 INFORMATION BLOCK TABLE NUMBER OF BLOCKS B=10 80
21 SPACE BITMAP 64
22 PARENT GROUP DESCRIPTORS NUMBER OF PARENT GROUPS Gp=127 8128
31 SPACE BITMAP 64
32 PARENT GROUP MEMBER DESCRIPTORS {NUMBER OF PARENT GROUP MEMBERS Mp=127 8128

SPACE BITMAP 1

SPAGE BITMAP 1

62 FILE DESCRIPTORS 1 NUMBER OF FILES Fi=507

71 SPACE BITMAP 1

*72: TEXT DESCRIPTORS 1: NUMBER OF TEXTS Ti=62 (-1

65 SPACE BITMAP 2

66 FILE DESCRIPTORS 2 NUMBER OF FILES F2=1

55 SPACE BITMAP 2

56 CHLD GROUP MEMBER DESCRIPTORS 2 |NUMBER OF CHILD GROUP MEMBERS Mc2=4 256
45 SPACE BITMAP 2 64
46 CHLD GROUP DESCRIPTORS 2 NUMBER OF CHILD GROUPS Ge2=1 64
75 SPACE BITMAP 2 128
76 TEXT DESCRIPTORS 2 NUMBER OF TEXTS T2=1 128




WO 02/082258 PCT/JP02/03059

25/38

FIG. 43
Csmrt D)

Y

READ FROM DISK MANAGEMENT INFORMATION
(LEAD 16K BYTES) IN CMF

USE INFORMATION BLOCK TABLE TO READ
NECESSARY INFORMATION BLOCK

DISPLAY GROUP MODIFY
INFORMATION OR

DISK CONTENTS WHAT 1S

NECESSARY ?PROCESSlNG

GROUP
INFORMATION OR
DISK CONTENTS

FINALIZING EDIT

USE CMF PROCESSING

CMF

NO

CMF MODIFIED ?

RE-WRITE CMF IN DISK




WO 02/082258

26/ 38

FIG. 44
(CSTART )

Y

ENSURE NEWLY INFORMATION
BLOCK REGION 8KB AT THE END

OF CMF ‘

NEW DESCRIPTOR
TO BE?ADDED

YES

RECORD NEW DESCRIPTOR
FROM LEAD OF RECORDABLE
REGION OF INFORMATION BLOCK

Y

SET AT "1" ALL SPACE BITMAP
SECTIONS CORRESPONDING TO
RECORDING POSITION OF NEW
DESCRIPTOR

-

\

ADD NEWLY ONE INFORMATION
BLOCK DESCRIPTOR IN
MANAGEMENT INFORMATION

Y

COMPLETE CONTENTS OF
INFORMATION BLOCK DESCRIPTOR
NEWLY ADDED

Y

RENEW NECESSARY ITEMS OF
GENERAL INFORMATION

S |
( END )

PCT/JP02/03059



WO 02/082258 PCT/JP02/03059

27138

FIG. 45
G

Y

SEARCH INFORMATION BLOCK TO BE ADDED
WITH REFERRING TO NUMBER OF OBJECTS
IN INFORMATION BLOCK DESCRIPTOR

VES EXIST
INFORMATION BLOCK
10 BEOADDED

BLANK
REGION WITHIN DATA
LEN(ESTH

YES

Y Y

' SEARCH BLANK REGION || NEWLY ADD
NO USING SPACE BITMAP INFORMATION BLOCK
IN INFORMATION BLOCK || 8KB AT END OF CMF

Y

Y

RECORD NEW DESCRIPTOR || REGORD NEW RECORD NEW
JUST FOLLOWING TO DATA || DESCRIPTOR IN BLANK || DESCRIPTOR FROM LEAD
LENGTH REGION OF INFORMATION BLOCK

| T |
Y

SET AT "1" NEWLY ADDED SECTION OF SPACE
BITMAP IN INFORMATION BLOCK

Y

RE-WRITE NUMBER OF OBJECTS AND DATA
LENGTH IN INFORMATION BLOCK DESCRIPTOR

oo D




WO 02/082258

28/38

FIG. 46
(CSTART )

Y

PCT/JP02/03059

SEARCH INFORMATION BLOCK TO BE ADDED BASED ON COMPARISON
BETWEEN NUMBER OF OBJECTS IN GROUP MEMBER INFORMATION
BLOCK DESCRIPTOR AND NUMBER OF ADDING DESCRIPTORS

YES

BLANK
REGION WITHIN DATA
LENgiTH

NO

EXIST
INFORMATION BLOCK
T0 BE?ADDED

YES

Y

Y

SEARCH BLANK REGION
USING SPACE BITMAP
IN INFORMATION BLOCK

NEWLY ADD GROUP
MEMBER INFORMATION
BLOCK TO END OF CMF

Y

Y :

RECORD NEW MEMBER
DESCRIPTOR JUST
FOLLOWING TO DATA
LENGTH

RECORD NEW MEMBER
DESCRIPTORS |IN
BLANK REGION

RECORD NEW MEMBER
DESCRIPTORS FROM
LEADING OF
INFORMATION BLOCK

L

foas %)
-1

\

SET AT "1" ALL OF NEWLY ADDED SECTIONS OF SPACE BITMAP
IN INFORMATION BLOCK

Y

RE-WRITE NUMBER OF OBJECTS AND DATA LENGTH IN
INFORMATION BLOCK DESCRIPTOR

Y

RE-WRITE MEMBER ID OF GROUP DESCRIPTOR ASSIGNED OR
NEXT MEMBER ID OF PREVIOUS GROUP MEMBER DESCRIPTOR

Cm D




WO 02/082258 PCT/JP02/03059

29/ 38

FIG. 47

( START )
Y
ADD DELETION ATTRIBUTE
AT FILE ATTRIBUTE IN FILE
DESCRIPTOR

O om0 T
YES

SET AT "0" DELETING PORTION
IN SPACE BITMAP

Y
RE-WRITE NUMBER OF OBJECTS
AND DATA LENGTH IN INFORMATION
BLOCK DESCRIPTOR

-

\

(" END )

FIG. 48
(CSTART )

Y
REVISE AS "OxFFFF" COMMENT
ID OF OBJECT REFERRING TO
THE TEXT

!

SET AT "0" DELETING PORTION
OF SPACE BITMAP

Y
RE-WRITE NUMBER OF OBJECTS
AND DATA LENGTH IN INFORMATION
BLOCK DESCRIPTOR

END




WO 02/082258

PCT/JP02/03059

30/ 38

FIG. 49
(_START )

Y

ADD DELETION ATTRIBUTE TO GROUP ATTRIBUTE IN GROUP DESCRIPTOR

IN GROUP,
LINK COUNT=0 ?

YES

| SET AT "0" DELETING PORTION OF SPACE
BITMAP IN RELATING INFORMATION BLOCK

/

RE-WRITE DESIRED ITEM OF RELATING

YES

COMMENT ?

NO

-l

INFORMATION BLOCK DESGRIPTOR

SET AT "0" DELETING PORTION OF SPACE

BITMAP IN TEXT INFORMATION BLOCK

\
RE-WRITE DESIRED ITEM OF RELATING

-

Y

TEXT INFORMATION BLOCK DESCRIPTOR

THROUGH GROUP MEMBER 1D,

SET AT "0" ALL DELETING PORTIONS OF

SPACE BITMAP IN RELATING INFORMATION BLOCK

Y

RE-WRITE DESIRED ITEM OF RELATING INFORMATION BLOCK DESCRIPTOR

Y

DECREMENT LINK COUNT BY

" OF ALL FILES INCLUDED IN GROUP

IN FILE,
LINK COUNT=0
AND DELETION
COMPLETED ?

YES

SET AT "0" DELETING PORTION OF SPACE
BITMAP IN FILE INFORMATION BLOCK

\

RE-WRITE DESIRED [TEM OF RELATED

FILE INFORMATION BLOCK DESCRIPTOR




WO 02/082258 PCT/JP02/03059

31/38

FIG. 50
(CSTART )

Y

SET AT "0" DELETING PORTION OF SPACE BITMAP IN INFORMATION BLOCK
INCLUDING PARENT GROUP DESCRIPTOR |

y

RE-WRITE DESIRED ITEM OF RELATED INFORMATION BLOCK DESCRIPTOR

YES [SET AT "0" DELETING PORTION OF SPACE
COMMENT ? BITMAP IN TEXT INFORMATION BLOCK
\
NO RE-WRITE DESIRED ITEM OF RELATED
TEXT INFORMATION BLOCK DESCRIPTOR

Y

SET AT "0" ALL DELETING PORTION OF SPAGE BITMAP IN RELATED
INFORMATION BLOCK THROUGH GROUP MEMBER ID

Y :

RE-WRITE DESIRED ITEM OF RELATED INFORMATION BLOCK DESCRIPTOR

Y

DECREMENT LINK COUNT BY "{" OF ALL CHILD GROUPS INCLUDED IN GROUPS

IN

CHILD GROUP,
LINK COUNT=0 AND
DELETION

vES | SET AT "0" ALL DELETING PORTIONS OF
SPACE BITMAP IN CHILD GROUP
INFORMATION BLOCK

COMP}).ETED
: i

\
o RE-WRITE DESIRED ITEM OF RELATED
INFORMATION BLOCK DESCRIPTOR




WO 02/082258

32/38

FIG. 51

(. START )
Y

PCT/JP02/03059

SEARCH INFORMATION BLOCK TO BE MOVED BASED ON COMPARISON
BETWEEN NUMBER OF OBJECTS IN GROUP MEMBER INFORMATION
BLOCK DESCRIPTOR AND NUMBER OF MOVED DESCRIPTORS

BLANK
REGION IN DATA
LEN7GTH

NO

INFORMATION
BLOCK TO?BE MOVED

YES

Y

i

SEARCH BLANK REGION
USING SPACE BITMAP
IN INFORMATION BLOCK

ADD NEWLY GROUP
MEMBER INFORMATION
BLOCK AT END OF CMF

Y

Y

RECORD MOVED
MEMBER DESCRIPTORS
JUST FOLLOWING TO
DATA LENGTH

RECORD MOVED
MEMBER DESCRIPTOR
IN BLANK REGION

RECORD MOVED
MEMBER DESCRIPTOR
AT LEAD OF
INFORMATION BLOCK

-

fo
o ]

\

SET AT "{" ALL NEW ADDITIONAL ITEMS OF SPACE BITMAP IN
NEW INFORMATION BLOCK

Y

RE-WRITE NUMBER OF OBJECTS AND DATA LENGTH OF NEW
INFORMATION BLOCK DESCRIPTOR

Y

RE-WRITE MEMBER ID OF ASSIGNED GROUP DESCRIPTOR OR NEXT
MEMBER ID OF PREVIOUS GROUP MEMBER DESCRIPTOR INTO NEW
MEMBER DESCRIPTOR ID

Y

SET AT "0" ALL MOVING PORTION OF SPACE BITMAP CORRESPONDING
TO OLD GROUP MEMBER DESCRIPTOR IN OLD INFORMATION BLOCK

Y

BLOCK DESCRIPTOR

RE-WRITE NUMBER OF OBJECTS AND LENGTH OF OLD INFORMATION

(C_END )




WO 02/082258 PCT/JP02/03059

33/38

FIG. 52
(CSTART )

ENTRY
INTO PRESENT GROUP
MEMBER D;ESCRIPTOR

YES

NO

CALCULATE NUMBER OF DESIRED GROUP
MEMBER DESCRIPTORS

BLANK IN
PRESENT GROUP MEMBER
INFORMATLON BLOCK

YES

NO

CALCULATE NUMBER OF ALL GROUP MEMBER
DESCRIPTORS BELONGING TO OBJECT GROUP

Y

MOVE OLD GROUP MEMBER DESCRIPTORS INTO
ANOTHER GROUP MEMBER INFORMATION BLOCK

Y
CREATE DESIRED GROUP MEMBER
DESCRIPTORS

-l

]
ADD MEMBER TO GROUP MEMBER
DESCRIPTORS

\
RENEW TOTAL NUMBER OF MEMBERS OF
GROUP DESCRIPTOR

Y

INCREMENT BY "1" LINK COUNT IN RELATION
TO ADDED ALL MEMBERS

C B0 D)




WO 02/082258 PCT/JP02/03059

34 /38

FIG. 53
(CSTART )

Y

DELETE DESIRED MEMBER FROM GROUP
MEMBER DESCRIPTORS

Y
RENEW TOTAL NUMBER OF MEMBERS OF
GROUP DESCRIPTOR

Y
DECREMENT BY "1" LINK COUNT IN RELATION TO
DELETED ALL MEMBERS

IN DELETED
MEMBER, LINK COUNT=0 AND
DELETION %)OMPLETED

YES

SET AT "0" DELETING PORTION OF SPACE BITMAP IN
INFORMATION BLOCK ASSIGNED TO DELETED MEMBER

\

RE-WRITE NUMBER OF OBJECTS AND DATA LENGTH
OF INFORMATION BLOCK DESCRIPTOR ASSIGNED

vt

Y

BLANKED NO
GROUP MEMBE?R DESCRIPTOR

v YES

REVISE NEXT MEMBER ID OF GROUP MEMBER
DESCRIPTOR AND MEMBER ID OF GROUP DESCRIPTOR

\
SET AT "0" PORTION OF SPACE BITMAP CORRESPONDING
TO UNNECESSARY GROUP MEMBER DESCRIPTORS

Y

RE-WRITE NUMBER OF OBJECTS AND DATA LENGTH
OF INFORMATION BLOCK DESCRIPTOR ASSIGNED

l—

Y

(__END )




WO 02/082258 PCT/JP02/03059

35/38

FIG. 54

INFORMATION BLOCK DESGRIPTOR #0
INFORMATION BLOCK DESCRIPTOR #1
INFORMATION BLOCK DESCRIPTOR #2
INFORMATION BLOCK DESCRIPTOR #3
INFORMATION BLOCK DESCRIPTOR #4
INFORMATION BLOCK DESCRIPTOR #5
INFORMATION BLOCK DESCRIPTOR #6

17

B2

;4 PARENT GROUP DESCRIPTOR # =
B3 a2

™ PARENT GROUP MEMBER
o4  DESCRIPTOR 45

B4 ~ — |G3
u CHILD GROUP DESCRIPTOR #10

B . . |G4
™ CHID GROUP MEMBER :
c4  DESCRIPTOR #17

B6 — -
FILE DESCRIPTOR #50
64 s

B7L| [ - T4
TEXT DESCRIPTOR #5

MA

M

AAA

G5

MA

T2

A A 4\

74
B8 >

T8

VENDOR SPECIFIC INFORMATION
g BLOCK

DUMMY INFORMATION BLOCK

DUMMY INFORMATION BLOCK




WO 02/082258 PCT/JP02/03059

36/ 38

NAME AND COMMENT OF PARENT
GROUP 1

NAME AND COMMENT OF PARENT
GROUP 2

NAME AND COMMENT OF PARENT
GROUP 3

| NAME AND COMMENT OF PARENT |
. GROUP 4 |

NAME AND COMMENT OF PARENT
GROUP 5

102



WO 02/082258 PCT/JP02/03059

37/38

100
ﬁ\l )
106
REPRESENTATIVE| {VAME AND COMMENT OF |
GROUP 1 CHLD GROUP 1 |
AEFRESENTAIYE | NAME AND COMMENT OF |
g GROUP 2 | CHILD GROUP 2~ |
103 | REPRESENTATIVE | -=-m-mo-momm oo
GROUP 3 | CHLD GROUP3 |
| -



WO 02/082258 PCT/JP02/03059

38 /38
FIG. 57
100
T o s

OF CHILD GROUP

THUMBNAIL THUMBNAIL THUMBNAIL
OF FILE 1 OF FILE 2 OF FILE 3

THUMBNAIL THUMBNAIL THUMBNAIL
g OF FILE 4 OF FILE 5 OF FILE 6

THUMBNAIL THUMBNAIL THUMBNAIL
OF FILE 7 OF FILE 8 OF FILE 9

102



	Abstract
	Bibliographic
	Description
	Claims
	Drawings

