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ABSTRACT

- When one recording medium is accessed from a multiple

| number.'Of , applications, the medium is usually divided into

multiple areas. If this area division is perf ormed and managed '

' by the partitioning,_it is difficult to change the part.itions '

in size.; " Therefore, there has been the problem that the
recording medium can not be .usedeffectively. : The .reCOrding'

medium is divided into multiple areas, and for each area,

- a dummy data is written into the -blank_space in the area so

that dummy data can only be overwritten using a particular

.'app_lication or with a file of a particular type;_ This

configuration makes it easy to divide the medium intomultiple

areas and change the areas in size.
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" DESCRIPTION

FILE MANAGEMENT METHOD

‘Technical Field

The present invention relates to 'a file management method

whe_rebyi a single recording medium is divided into a plurality ,

of areas when files of diff erentapplications should be Written

"inte the recording mediqu

- Background Art

It pr_ovides a marked advantage for users 1if there are

multipurpose disk media which can be used 1n common based

-on' differen't platforms such as for PC uSage, AV .usage. For
‘example, if a disk recorded with an AV disk recorder is

taccessible from a disk drive connected to a PC and if the

reversal access can be made easily, this implies'that the

AV data recorded by an AV disk recorder can'be accessed or

edite'd from a PC_'and the edited pr‘oduct etc., can be readily

reproduced by the AV disk recorder and the like. Further,

a 'single disk may be used in cOmmon by AV usage and PC usage
| euch that AV data 'may be recorded and application software

for PCs may be stored intosthe single disk.

However, there are differences in characteristics

between the data reCorded for AV usage and that for PC usage.

'For example, when AV data recorded on a disk 1s reprodUced,
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the AV data needs to be read out from the disk and displayed '
on the display at' determined timing. If the data cannot be

reprodUGed'at the determinedtiming, this means that the

‘pictures of the reproduced view become discontinuous,

- resulting in disorder, which-is unacceptable.

- Because disk media are advantageous in random

" accessibility, it is not necessary to arrange even a series

‘of_datafin continuous locations on the disk but the data may |

be recorded in-'parts by making effective use of blank spaces

on the disk. - For example, fOr PC usage, if a document data _'

. file has been recorded at scattered locations on the disk,

seeks or track jumps occur during reading the file at the
positions where the data is disconnected, and in this while

data reading from the disk is stopped. However, there will

not occur any problem at all with regards to the function

aspect, even though 'this' 'configuJ:'ation needs somehow a lo"nger.
time for data reading, compared to the case where the data
Can-be read out continuously.

However, for AV usage, as stated above, if the data to

be reproduded is discontinuous on the disk, interruptions

occur during data reading at the'disconnected positions,

possibly causing problems.  In general , AV data read out from

a disk is once stored in a buffer memory to some extent, so

as to'prevent interruption in the.reproducing pictures by

compensating for disconnections occurring duringdatareading,
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such as seeks, track jumps etc., with the data stored in' the

bu_ffer memory . _Though the buffer ’memory absorbs such

‘ disconnections ofreproduced pictures, it will not be able

to catch up’with if seeks-or track jHMPS.OCCur so often.

Therefore, when AV data is recorded on the disk, continuous

recording of data free from occurrences of seeks and track

 jumps which will cause disconnections during data reading

is preferred.
Now, 1if it is contemplated that one single disk is used
in common for AV usage and PC usage,.each type of data is

desirably recorded to an area different from that of the other.

If data for PC usage which is much smaller in .data- amount

than AV data becomes reCorded at _'random in the disk area where

AV data which needs to be recorded continuously has been

" recorded, this will obstruct continuous recording of 'the AV

data, may cause difficulties in recording and reproduction

"of AV data in some cases.

The data to be recorded for AV usage not 0nly-ihcludes )

AV data but also contains various kinds of data‘suCh‘as

_' management'informatien files for reproducing the AV data and
sti-ll images. Since the data to be recorded may' be for the
same usage but different'in type, there occurs the demand

- for managing the data in'separated areas dependent on the

types of data to be recorded. Can be mentioned as examples

the'area where'management information of the logical
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filesystem is recorded, the area where management information

10

15

20

25

‘and the like for reproducing AV data 1s r'ecorded, the area""

where AV data itself is recorded and the area where still

images are recorded.

In order to use one single disk by dividing it into plural

~areas, there 'have been methods as follows. First, in a sense

' of dividing the ‘area clearly, there exists the partitioning

function based on the logical, filesystem. For example, by

defining partitions for AV usage and PC usage, it is possible

to provide a dedicated area for each.

The example shown in Fig.1l6 illustrates the way one disk

is divided into-three partitions, namely partition 1,

partition 2 and partition 3.

As a second method where the partitioning function is

“not used, it is possible to consider that the areas are managed

as the management information in the application layer at,

- the implementation‘level, instead of letting the logical'.

filesystem manag_e_theareas for AV usage and PC nsage. For

example,' a management information file in which positional"

information of areas is recorded 1is recorded on the disk SO
that the positional information of each area can be grasped
by reading the file. In the example shown in Fig.17,' a file

'AREA.DAT'_ haspositional information as to area 1, area 2

' and area 3 recorded therein. Therefore, applications capable

of understanding the file 'AREA.DAT' alone can grasp the ranges
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of the areas.

Differing f”rom the above first method, areas 1 through

'3 here belong to a single partition on the logical filesystem, R '

and are sectioned therein.

A third method can be considered in which, for the purpose o

of reserving an area for recording a file or data, a dummy

file is created as if the area were used despite no actual
data being reCorded'. In the area shown in Fig.18;. a_reas to

be used _for files to be recorded are secured by t'hrée dummy

‘files, DUMMY1.DAT, DUMMY2.DAT and DUMMY3.DAT.

In this way, dummy data equal in size to the data to'
be rec'orded has been recorded beforehand and when a. file of
the,predetermined data type is written in, the dummy data
1s erased and then the file is written in pla_de, thus enabling
continuouéwriting of fileS-Of different data types.

In the abéve first method, it is possible to create

dedicated divided areas for AV usage and PC usage by using

| the partitioning function. However, in general, for

‘partitioning, it is necessary to decide the number of

partitions andtheir sizeswhenthediskis initialized. Hencé_, '
it is not easy to change the configuration bf the partitions
during u'se. This is because'_ every partition usually has

independent logical addresses and management information for

blank 'spaces and hence it is necessary to reconstruct many

pieces of management information if 'the configuration need
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to be changed. Further, the user needs to decide the'size. '

- allotted for AV usage and that for PC usage at the timeof

init ialization . However, it may happen that either one become ”
lacked as use proceeds.

- As stated above, since the sizes'etc., of partitions
are not easy to change 1f for example there are blank spaces |

in the area for PC usage it is no longer poss:.ble to record |

AV data when the area for AV usage has become full thus posing

the problem of the dlSk being unable to be used efflclently

Further there are cases where a plurallty of areas are needed

to manage even the same type of data for AV usage, such as

an area for recording the management information of the logical o

~filesystem, area'for'recording the management information

for reproducing AV data, area for recording AV data, and area

for recording still images. In this case, if each area is

managed as a partition, many partitions need to be formed.

. Therefore,' when one p'artition becomes full, the possibility

of more data, etc., being unable to be recorded becomes higher
even with blank spaces still remaining on the disk. .

- As in the second method, when the areas are managed based
on the management information in the application layer at
the"implementation level, instead of managing‘with the

partitioning function provided by the logical filesystem,

the areas are controlled by a specific application. Therefore y

the management information with the positional data of the
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‘areas recorded therein is of no use for applications other

than the speCific one. No problem w1ll occur as long as the

' dlSk is used only by the spe01f1ed appllcatlon. These areas
~ cannot be recognlzed when accessed from an application other

_than the spe01f1ed one since the secured areas are not

establlshed at the loglcal fllesystem level Therefore,'
there 1s a pOSSlbllltY of unexpected data belng ‘written in
the secured area, posing a.problem. ' .

Further, as in the third method,'- 1t is poSsible to secure _

an area by using a dummy file for re'serving an area for allowing ‘

one fileordatatoberecorded. Inthismethod, if, for example,
a continuous area for recording management information needs
to be secured, the sizes and number of files to be recorded

in the future must be predicted, whereby dummy equal in size

and in number should be recorded to secure the area. Therefore ,

- dummy files are primarily' prepared with the maximum size of

expected files to be recorded. When an actually Written file

is smaller in size than the dummy £ile, there occurs the problem

that much space.is'used,wastefully.
In the area 1 shown in Fig.18, when it is assumed that
the size'of each file to be written‘in is 1 M Byte, dummy

files having a size of 1 M byte will be .formed. When a file

of 0.8 M Byte 1s wrltten in, the data of 0.8 M Byte 1is wrltten

first into the locatlon of the first dummy fJ.le (DUMMYl DAT) .

When a second flle of 0.9 M Byte is written in, the data 1s
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written into the location of the second dummy file (DUMMY2 .DAT).

' This results in a waste of 0.1 M Byte. .Further, there is a
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problem that a file cannot be handled if the size of the file

to be written in cannot be estimated (the maximum size cannot

I,.be'expected).'

It 1s therefore__ an obj ect of the present invention to
sol_ve the problems with the above three methods, and the present
invention prevents data other than the desired data from being
written into the predetemined area, w'ithout s'ectio'ning uSing

partitions based on the‘logical filesystem.

Disclosure of Invention

The first aspect of the present invention resides in

‘a file management'method for a recording device having a

recording medium and a recording COntrol _means for managing
data input ‘and output with re‘séct to the ; recording medium,
wherein at least one area is secured in the recording medium
and the blank spacﬂe in each area is managed by a .dummy file,
the method characterized in that, when a file is wi:itten into

the area, the file is written over the dummy file in the area

~ and the size of the dummy file is updated to the size of the

~ blank space in the area.

The second aspect of the present invention 1is

characterized in that each of thedummy_files permits writing

- from a predeterminedjapplication.
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The third aspect of the present invention is

' characterized in that each of the dummy files permits files

of-a-predetermined type to be written in.
The fourth aspect of the present invention is

charaCterized in that the trailing end of each area is alwaYs

- chstituted by a dummy block;_ 

The fifth aSPect of the present invention is
characterizedinthe leading end and the trailiﬁg -end of eaeh o
area are always constituted by dummy blocks.

According to the present invention, by 'creating a dummy
file so as to manage the unused portion Within the secured
continuous area, the whole part of this area will appear as
being used for applications other than that specified to use '

this area, so that it is possible o inhibit data from being :

"written in.

 Further, by obtaining the file size and positional

information of the dummy file, it is possible for the

‘application defining the dummy file to readily grasp the size.

of the unused space in the Secured area .and itsposition and
easily perform updating end file creation within the area-.' '_

When amultiple number of the applic'ations of different
manufacturers which all can recognize the dﬁmmy file are'
proVided, the secured continuou‘s‘area lS not always consistent
in size between the manufacturers; -Alsoin this case,'.only 7

referring to the dununy file information enables'grasp-of the
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unused'portion, thus making it possible to provide'

‘compatibility between the manufactUres;

Since the 'partitioning_function as a function based on

the 1ogioal filesystem is not used, it is possible to change

the area size by merely npdating the dummy file only, which

is a simpler procedure compared to the case where the size,

etc. of partitions are altered. When it is necessary to know
the range of the secured continuous area, the continuous area

- can be managed'by' arranging the logical block or blocks_'of.

the dUmmy'file at the trailing‘end or both the leading and

trailing ends of the continuous area as required, whereby

it is possible to 'readily grasp the range of the continuOus

area being managed.

~ Brief description-of the-drawings

Fig.1l 1is a block diagram showing the configuration of

‘a disk device as one embodiment of the present invention;
" Fig.2 is an illustrative view of ‘the embodiment of an area
| management method of the present .invention, showing the way
. adummy_file isused to secure an area; Fig.3 is an illustrative

View .of the embodiment of an area management method of the

present invention, showing the arrangement of the dummy'file

~ when a file is erased; Fig.4 is an illustrative view of the |

embodiment of an area management method of the present

invention? showing the relationships of UDF management
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'information: Fig.5 is a flowchart showing the procedures for

‘securing a continuous area in the mode of an area management

method ofthe present invention; 'Fig. 6 is a flowchart showing

the procedures of creating a file within a continuous area

‘secured in the'embodiment of an area management method of

the present invention; Fig.7 is a flowchart showing the flow

ofoperatic)ns when update accompanied with size change of

the file secured within the 'continuouS area is made in the

'embodiment'of an area management method'of'the-present

~invention; Fig.8 is a flowchart showing the flow of operations

when the file in the secured continuous area is erased in
the embodiment of an area management method ef the present

invention; Fig.9 is a flowchart showing the flow of operations

 when the secured continuous area is expanded in the embodiment

of an area management m-ethod of the present invention; Fig. 10

is an illustrative view of the embodiment of an area management
"method of the preSent 'invent'ion, showing an example when the

- secured continuous area is expanded; Fig.llisanillustrative

'View of the embodiment of an area management method e-f the
present invention . shOwing the way the dummY file in the area

necessarily.managesthelaSt logical block; Fig.lz-is ant_.
illustrative vieW of‘the embodiment of an area management
method of the present .invention, showing the way the dummy
filein the area necessarily manages the first and last logical

blocks; Fig.13 is an illustrative view of the embodiment of
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‘an area managem'ent method of the preSent invention, showing

~the Way the 'dummy file in' the area necessarily manages the

1ast.logical block and the file entry of the dummy file is

‘arranged at the first logical block; Fig. 14 '_is an _illustrative
view 'show:i.ng a practical 'application example, in the
'embodiment_of an area management method of the present

invention; Fig.15 is'an‘illustrative view showing the

di:r:ectory hierarchy of the example of Fig.12 in the embodiment ‘

of' an area management method of the present invention; Fig. 16

- isan lllustrative view showing the prior' art method of securing

areas by partitioning; Fig. 17 is an illustrative view showing

the prior art method of area securement by the file that records

positional information as to the areas; and Fig.18 is an
illustrative view showing the prior art method of area

securement using unit dummy files.

' Best Mode for Carrying Out the Invention

The embodiment of an area management method of the p:r:_es'ent.

.invention will hereinbelow be described in detail with

reference to the drawings. In the present embodiment, the

- disk devides are assuined to be a hand-held video cainera and
video deck which use a disk aiming'at AV reCOrding and
_.reproduc.ti-on; an 'éxternal storagé device connecthed to a PC .
"and the like. The disk medium is preferably. of a refnové.ble |

type but may be of a mounted _tYpe such as a hard disk. For
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deSc‘riPtion convenience, the logical filesystem used for the

disk is assumed to be based on the UDF(Universal Disk Format)
as the standard of the OSTA(Optical Storage Technology
Association) , but other generalized logical files'ystems can

' be used.

Fig.l shows the configuration of a typical disk device.

A data input/output portion 1 inputs video signals from a
camera etc., and outputs data to be reproduced to a monitor
or the 1like. A data processor 2 1s a processing portion which

‘performs signal procesSings such.as encoding and decoding

MPEG codes. The processed data is stored in a memory 3. When
data is recorded, a .disk--contro_ller 5 controls a disk 6 SO

that data can be recorded at a target position on the disk.

‘When the data is reproduced, the controller controls disk

6 so that data is,read'out from a target positionon the disk
and stored into memory 3. Each processing portion is
controlled by a 5ystem controller 4.

In such a disk device, when the disk needs to be divided

into multiple areas and managed, the partitioning function

based on the logical filesystem is usually used. However,

as stated above, once the disk is divided into partitions,

' it is difficult to change the partitions in size or combine

One partition-with another to create an enlarged one. Since
in this embodiment, area division is not pérfOrmed by the

partitioning function, one partition is formed so as to manage
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the entire user area of the disk as shown in Fig.2. Areas

for'recording specified types of information are defined.

‘within the created partition.  Since the partitioning '

function is not used and since the UDF as one of general purpose '

filesystems is used, there exists no management information

-.which manages multiple areas within one partition at the

logical filesystem level. "Here, important is the fact that |

- there is a possibility of one disk being used based on multiple -
- platforms. For example,_ there is a possibility that a disk

which has been recorded for AV usage might be accessed from

a drive of a PC. Therefore, it is not good enough if area

- securement is performed baSedonly on the information that

can be understood only by a particular application such' as
an AV application. In other words, defining an area 'for

‘recOrdinga particular type of information not only means
management of the recording areas in accordance with the types .

ofdataof_AV usage but also.limiting data to be written into

- the secured area even if an access ismade from a PC application

or the like. 1In order to achieve this, the secured area must

look as if it had data already recorded and were being occupied .

- from the.viewpoint'of the logical filesystem.

- For this purpose, in the present invention, in order

to secure an arbitrary number of continuous areas for recording

particular types of information, a dummy file is created to

manage the unused port_ion where no data is recorded in the
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.~ area. That is, the unused portion in the area is made to show
up as if data on the disk managed by the dummy_file had been

-.written therein.

In the UDF, there are management informationat the volume

level and management information at the filesystem level.

- Here, the management information at,the-filesystem level,

which is concerned herein , Will be briefly described-. Within
the partitiondefined by the management information at the

volume level, the space bitmap descriptor for managing the

‘blank space, the file set descriptor including the basic

'_'information of the directory structure in the partition and

the pointer information to the file entry that manages the

‘root directory, the terminating descriptor representing that

the file set descriptor terminates and the file entry of the

_'root directory are recorded basically as the management'

information at the filesystem level.

As the space bitmap descriptor, one bit is allotted to

' every logical block managed in the partition SO that whether,

each logical block is used or not is indicated by the value

- of the bit data, either 0 or 1. Here, the logioal’ block is
~the smallest accessibleunit inthe filesystemand each logical
" block within the UDF partition 1s allotted with a logical

‘block number in ascending order.

Once the directory is defined, the file entry that manages

the directory will manage the files included in the directory
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and the recording'position.of the set of file identifier
descriptors'corresponding_to the directory. The file
identifier descriptor holds address information at Which the

nameef a file or directory and the file entry corresponding

' to attribute data are recorded. The file entry manages ﬂth_e
~attribute data such as date, etc., and the positional

| infOrmation on the disk of the data managed by this file (file

entry) or if it is atdirectory;'the positional information
at which the directory information (in the case of a file .

identifier descriptor) is recorded. 1In this way, it is

- possible to grasp the directory hierarchy by'tracking the
file entry and file identifier descriptor.' These pieces of

' informatiOn are the management information of the UDF

filesystemandusually'used by the filesystemdriver only 
sO that they cannot be usually seen by theuser. Fig.4 shows
the relationship between file entries and file‘identifier
descriptors for representing the directory hierarchy in the
UDF.. .

~As an example of area-securement using a dummy file,
Fig. 2,show‘s the way areas 1, 2 and 3 are defined as. CQntinuous
areas for~recording an_arbitrary number Of_pieces of
information of a particular,type and files, FILE1l.DAT,
FILEZQDAT.andFILEB.DAT are.recorded.in continuous area 2.
Inan actual' disk,‘ the FE(file entry) as the UDF management

information corresponding to FILE1l.DAT and the data itself
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or'file 1 are recorded. In this example,ﬂ_the file identifier

' descriptOr including thepointerinformation toFE(fileentry)
as the file management information is not ill’ustrated assuming '

that it is recorded in area 1, for example,

The positional information on the disk is managed by

the set of allocation descriptors each indicating the starting

~ logical block number and the number of logical blocks. . That '

is', when the data managed by a single file(file entry) has

been recorded continuously, the.positional.informatiOn of

a file is managed by one allocation descriptor. When the data

" has been recorded in separate two partS, the positional

information of the file is managed by-two allocation
descriptors. .

Similarly to FILE1l.DAT, FEs(file entries) and their
actual data corresponding to FILEZ;DAT and FILE3.DAT are
recorded in.the secured continUous area,_.At this Stage; a

dummy file DUMMY1.DAT is created for the unused part in which

no data is recorded within the secured continuous area. - Th'at :
~is, dummy file DUMMY1.DAT is formed as if data were written

| in the unused area. This dummy file is managed by the

allocation deScripto_r of the FE(file entry)'. The space bitmap .
descriptors which, as the UDF filesystem management
informatien, manage the blank space, in the part managed by
dummy file DUMMYl.DAT'are treated as being used.

'.During the use p'rocess, if, for example, FILEZ.DAT 1n
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Fig.3 is erased, the area in which the FE(file entry)'andf'”
data'corresponding toFILEZ,DATwas'recorded is indiCated
as being unused by their space bitmap descriptors and becomes :

set free. However, inthepresent invention, theportionwhere

the data was erased Will not be setfree but is treated as

being manahged by the aforementioned dummy file DUMMYl.DAT, -

as shown in the drawing. Upon this , the allooation descriptor

'~ in the FE(file entry) of DUMMY1.DAT is updated so that

DUMMY1.DAT is made up of two separated perts.

' _ When a dummy file is created, the name of the durmny file
should be defined as belng understandable by the driver of
the filesystem which uses the secured 'continuous area. In
the example of the drawing, the dummy file in the“secured'

continuous area is defined as DUMMY1l.DAT. This DUMMY1.DAT

- 1s recognized as a blank space from the viewpoint of the

filesystem driver corresponding to the present invention.

Thus, by always creating a dummy file so as to control

the unused portion- in the secured continuous area, ..the Whole

of this area will be regarded as being used by applications |
other than that specified to use this area, so that no data

will be written in. Further, this configuration not only

‘inhibits data writing from other applications; ‘but also makes
it possible for the filesystem driver defining this dummy
file to obtain the information as to the dummy file and thereby

easlily grasp the size and position of the unused portion in
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“the secured area. For example, the size of the unused portion‘

can be kn_own by referring to the file siZe of the dummy file,

Tandthepositional‘infOrmation-can be eaSilY1obtained by
_.referring to the allocation descriptor in the FE(f 1le entrY),

- Oof the dummy file. _In short, the dummy file itsel_f repres'ents

the unused portion in the secured area.
'When'a,multiple number-Of the filesystem drivers,of'
different manufacturers which all can recognize the dummy

file are provided, the secured continuous area is not always

~ consistent in size between the manufacturers. Also in this
case, only referring to the dummy file information enables

grasp of the unused portion in the secured area, so that it

is possible to provide compatibility between the manufactures

‘without limiting'the area size. Further, the area size can
be grasped, if required, from the information as to the dummy

file and files to be recorded within the area.

Referring now to the flowchart shown in Fig.5, the
procedures'of securing the continuous area of a specified

size for recording anew information of a particular tYpe'Will

- be described in détail. When a request for securing a

continuonis area occurs at Step S1, blank spaces on the disk
are searched and grasped by referring the space bitmap

information of the management information'of the UDF logical

filesystem at Step S2. When a needed continuous area cannot

be secured at any place on the disk at Step S3, an error routine
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is made at Step S5 a_nd the operation is ended. At Step S3,

‘when the needed continuous area can be secured at a site on

.'the disk, a dummY file is created at Step S4 in such a manner :

that it manages the continuous area to be secured, and the
operation is ended. Specifically, the pointer information

of the dummy file to the £file entry, i.e., the £file identifier

 descriptor is added to the directory information of the

directory on which the dummy'file is-created and the file

entry for managing the p0sitional i'nformation and attribute

 information of the data of the dummy file is recorded. At

this time,.' the starting logical block number and the number
of logical bloCks as the positional information of the secured
areaare recorded in the allocatiohdescriptor in the file
entry.- .

. Next, the procedures when a file creation request arises

will be described. When a f ile creation request has occurred,

it 1s judged as to which area the file can be written'in.

For example, there are divided areas, namely, area 1, area

2, area 3 ***, as shown in Fig.2. In this case, it is assumed
that when a certain AV applicatiori made a write request of

a file, the file 1s adapted to be written into area 1. This

- determination is,made, for example, by instruCting.ther

filesystem driver to cause the AV application to write into

the position of DUMMY1.DAT. Other applicat ions, for example,

PC applications other than the AV application will not write
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over DUMMY1l.DAT but will write into the other areas.

It is a'lso' possible to makecontrel such that video data,

- for examplhle , is written on DUMMY1.DAT and audio data is written

- on DUMMY2 . DAT , by definingwrite areas (corresponding to dummy

data).in accordance with the usage purposes of files.
,In'one'word, 1t beComes poSsible~to write a file of a
predetermined type into,a.predetermined area.

Referring next to the flowchart shown in Fig.6; the .

- procedures when a file is created inside the area secured

by the dummy file after the determination of the write area

will be described in detail.

‘When a file creation request occurs at Step S10, dummy

file information is obtained at Step S11. Specifically,

'-referring to a file.entry-corresponding'to a file defined

as a dummy file based on its file name, the file size and
positional informatio'n as to the dummy file is obtained: from

that information. At Step S12, it is.determined whether the

‘file size of the dununy f'ile, or the blank size in the secured

area is greater than the size of the file to be created. ‘When

- the size of the dummy file is smaller than that of the file

to be created, there is ne space to create the file'in the
SeCured;areaso that an error routine is performed at Step'

S15 and the operation is ended. At Step S12, when the size

-~ of the dummy file is greater than that of the file to be created,

'the file can be created 1n the secured area, sOo that the file
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~is created in the blank portion which is managed by the dummy_ '

file, at Step S13.
'Specifically, the pointer information to the file entry

for managing the file, i.;é. , the file _identifier desCriptdr

~1s added to the difectory information of:the'direCtory to

which the file to be created belongs, and the file entry for

managing the positional information and attribute information

of the data of the file is recorded. At Step S14, the file

entry of the dummy file is updated to end the operation. For

this, updating is perfOrmed by deducting the part 'allott'ed'

for thé new file frotn the allOCation descriptor information
in the file entry.

Next, réferring to the flowchart shown in Fig.7, the_
procedures to be effe'ctedwh.en a file belonging to the area
secured by the dummy file is updated with change 1in siZe;'

When a request forupdating afile with change in file

size occurs at Step S20, 1t is determined whether the size

of the file becomes larger.o.r smaller, at Step 5S21. When the

file is reduced in size, the allocation descriptor in the

file entry of the file to be reduced is updated so as to manage
 the reduced data, at Step S28. 'At Step S29, updating isg -

performed by adding the amount by which the file is reduced

to the allocation descriptor of the file entry’ of the 'dummy'

file. When the file is expanded in size, the information on

the dummy file 1s gained at Step S22 so that the blank part
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within the secured area is grasped. At Step S23, the size

of the dummy file or the size of the unused space in the secured -
area.is'COmpared with the data size of the'newly expanded

file. When the dumy file is greater in size, or when the

~ blank part in the secured area is large enough, the enlarged

data is recorded into the unused space being managed by_.the '

N dnmmy fileat StepS24. At Step S25 , the alloCation descriptor

of the file entry of the expanded file is updated.. At Step

26, the allocation descriptor of the file entry of the durnrny

file is updated to end the operation. At Step $23, if the
enlarged data is larger in size than the dummy file or when
thereis no‘t ablank spaCe large enough to allow for enlargement .
the error routine is performed at Step S27 toend the operatien .

| Detailedreferring to the flowchart shown in Fig.8 is
a caSe where a file belonging to the area managed by the dummy

file is erased. At Step S30, when a reqhest for erasing a '

. file occurs, erasure of the file is performed at Step S31.

' Specifically, from the directory information of the directory

including the file to be erased, the corresponding file ,
identifier descriptor is erased. At Step '832; the file entry

of the dummy file is updated to end theoperation. In effect,

the allocation descriptor of the dummy file is updated'so

that the dutntny file will manage the portion where the erased .
file was recorded.

Referring to the flowchart shown in Fig.9, detailed



10

15

20

25

CA 0.2400870 2002-08-21

24

| description will be made on the prOcedures in the case where ‘ :

the area size needs to be enlarged when the area secured by

the dummy file is insufficient.

When ah request for area enlargement occurs at Step 5S40,

i theblank space on the disk is grasped by the space bitmap

o at Step S41. It is determined at Step S42 whether a continuous

area having a space equivalent to the needed expansion exists
adjacent to the are to be expanded. If ,ther-e' is, the file .

entry of'the dummy file 1s npdated at Step 544 in anh a manne;: :

~ that the updated filewill include the expanded area . I.f there

is no adjoining continuous area having a space equivalent
to the needed expansion exists, the continuous area securing
process shown in Fig.9 is carried out to end the operation.

Inthis case, the eXpanded areaisnotcontinuous to the .existing

area. If the expanded area should be continuous, the Operat ion
may be "ended with an error routine Without“ performing the

- continuous area "securing pr'ocess at Step S43. Fig.10 shows

an example in that acertainareaisexpanded. Inthisexample,

FILE1.DAT, FILE2.DAT and FILE3.DAT were recorded in area 1,

leaving no blank space and a separate continuous area on the
disk was secured after a vain attempt of.expansiOn of the
area.using the adjoining area because the adjacent area 2

was already occupied. The blank space in area 1l is managed

by the dummy file having a file name of DUMMY1.DAT while the

blank space 1in the expanded area of area 1 is managed by the
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= dummy file with a file name of DUMMY2.DAT. Here, sinCe the

file name is defined, it is possible to grasp from the existence

of DUMMYZ .DAT the fact that an expanded, continuous area.exists

at a separated position on the disk. Further, when the

‘existing continuous area needs to be expanded but continuous
expansion is impossible because the adjacent area is being

~occupied, the data adjacent maybe displaced to another place

on the disk so as to make the area empty and perform continuous

- expansion.

In thisway, since the partitioning functionasa function
of the logical filesystem is not used, it ispossible to change

the area size by updating the dummy file only,twhich is'a.

far Simpler procedure compared to the case where the size,

etc. of partitions are altered;

- To manage the blank spa'ce in the defined continuous area

with a dummy file, it is also possible to add a requirement

that the last logical block 'in the continum:ls area must be

managed b.y the dumrny'fileas shown in F_ig.ll; That'is, one

logical block at the last end in the continuous area is always

reserved as the space to be managed by the dummy file;. o

Therefore,one logical block and one logical block for
recording the file entry managing the dummy file; or two more
logical blocks in total'ShOuld be reserved other than the
size of a desired continuous. area Therefore, of the

allocation descriptor in the fileentry managing the dummy
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file DUMMYl.DAT,-the greatest logical block number will
indicate the trailing end of the secured continuous area.

With this conf iguration , 1t is pessibleto prevent the boundary |

of the 'continuou’s area from becoming unclear when a data file
is recorded to the last of the continuous area .an“d meke it
easy to grasp the boundary of the continuous area;.

When files _te be recorded in .the securedcontinueue area
have been determined, it is pOsSible to Q_rasp the .:range of
the continuous a:tea from the allocation descriptors of the
file entries and the information of the Qummy file. However,

if the names etc. of the files recorded in the continuous

- area haVe been undetermined, it is impOSSible to Judge to

. .whiCh_COntinuous.area the recorded data belongs from the file

name. Therefore, in this case, it is.'possible to grasp the
blank space from the dummy file but it is impossible to grasp
the ;r:ange of the secured continuous area. Therefore, to deal

with such a case, it is al‘s'o possible to add a requirement

that the first and the last 1ogical blocks in the continuous

area must be managed by 'the dummy file es ‘shown in Fig.12.
That is, one logical block at the first and laet'_ end in the
cOntimious area is always reserved es' the space to be managed
by the dummy file.. Therefore, two.logical blocks ahd one
logical block for rec‘ording'the file ehtry managing the dummy

file, or three more legical blocks in tetal should be reserved

other than the size of a desired continuous area.
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Alternativexly, as shown in Fig.13, it is also possible

to impose a'requirement_ that the f,irst of the COntinuous area

- to be secﬁred should be the file entry managing the dummy

file and one logical block at the trailing end should be the"

sPace to be managed by the dummy file.

By this configura'tion , the smallest logical block number

~in the allocatiOn descriptor in the file entry managing the |

dummy file DUMMYI.DAT, or the number of the'lOgidal blOck-
Qhere'the file entry itself Of.the'dummy file is recorded
will indicate the startiﬁg' po'sition of the securﬁed continuous
area-while the largest ldgical block number will-indicate.

the rear end of the continuous area. Thus, this makes it easy '

.to'grasp the range of the'continuous area being managed.

Referring next toFig.1l4 a practical application 'example -

of thepresent inventionwill bedescribed. This drawing'Shows

an examp.le of area management _for AV usage t'o record AV data.

First, thewhole area_ is managedby dividingitintoafilesystem
management information'area, an application management'

information area anda data area. Recorded in the filesystem .

management information area are the basic management

information based on the UDF filesystem including the space
bitmap descriptor(SBD),'file'set'descriptor(FSD) and

terminating.descriptor(TD),.the.file entrY(FE) of the

directory defined by the AV application, and file identifier

descriptors (FID), as the pointer information to the file
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entries managing the files and directories defined in the
directory. In the example of this drawing ,' configuration of

the ROOT directory, AVMAN direCtory.fOr‘recording'the

‘management inf ormation of AV data, the file entry for managing

the AVDAT directory for recording AV data, sets of file

identifier descriptors(FID) of the files defined in different

| directOries are recorded. A dummy file LOGI.DMY manages the '

unused portion inthe filesystemmanagement information area. -

The application management information area is the area .

~in which the management informatiOn of the AV application f
- such as the management information for reproducing AV data

is recorded. In this area, AVINFOL.DAT and AVINFO2.DAT as

the management information of AV data, are recorded. The file

entry and the data entity corresponding to each are recorded

: onthedisk. Similartothef ilesYstem management information

area, dummy file APPL.DMY manages the unusedportion in the

application management information area. When accessing the

- thus configureddisk, theuserwill see the directoryhierarchy

shown in Fig.15.

.In t‘he data area, AV data, namely, AV]1.DAT and AVZ.DAT ‘
are recerded . .The file entfy and the d_ata ent ity cerresponding |
to eaeh are recorded on the disk . Intheexample of this drawing,
though, .as to'the data area, ne area reservation in the data
area using a dummy file.ismade, it.is possible to define

a dummy file as necessary to secure an area.
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In this way, the unused portion in the filesystem

'management-information area 1s managed by the dummy file

LOGI.DMY. The unu‘sed portion in the application management

information area is managed_by the dlimmy file APPL.DMY. For

‘the AV application using these areas, these durnmy filesare
' handled asmanaging the .blank. portion's in the associated areas.
. For example, when the disk thus conditioned is-access_ed' from

" a disk drive connected to a PC, it looks as if filee Were-‘
~ recorded in the filesystem management information area and

in the application management information area leaving no

blank spaces. This is equivalent to the fact that these areas

are secured. Therefore, no data will be written into these

areas.

Since it causes a serious problem if the directories

- used in the AV-application,.the_management information as

to AV data and'the like are erased.from a PC application,

the attributes of these files and directori_es may be designated

as being write protected. That is, the PC application will

- only be able to write into the blank sPaces in the data area.

- Not to mention, it 1is seriOusly inconvenient.if the dummy

file itself is erased, so that it is possible to set up file

attributes that keep' any data from being written in.. The

dummy files may be set up with 'hidden' file attributes in
order to keepitsf ile name from ap'pearing on the PC application.

If a dummy file was erased accidentally, it is possible to
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 reconstruct thedummy'file based on the logical filesystem

' management information as to the currently defined files and

directories and the information as to the space bitmap

descriptor managing the blank space.

IndustrialApplicabilitY'{

. As has been described heretofore, the file management
method according to -the present invention, since it is possible
towrite da_ta other than the deslreddata into the pr-edétermined
area without pérforming partitioning based on the logibal
filesystem, the:method.cah$be applied.to:multipurposedisk.-
médiaused.in common'bydifferent platformssﬁch asfor PC

usage and AV_uSage.
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CLAIMS
1. - A file management method for a recOrding deViCe having
a recording medium and a recording control means for managing |
data inp'ut and output with re'seclt to the _recording medium,

wherein at least one area is secured in the recording medium

and the blank space in each area is managed by a dummy file',

the method characterized in that, when a f.ile' ‘i‘s written into

the area, the file is written over the dummy file in the area

and the' size of the dummy file is updatedto the size of the

blank space in the area.

2. The file management method according to Claim 1, wherein

- each of the dummy files permits writing from a predetermined

applicatiOn.

3. ' The file:management method according to Claim 1 or 2,

 whereineach of the dummy filespermitsfiles of apredetermined

type to be written in.

4. The file management method according to any of Claims

1 through 3, wherein the trailing' end of e'ach area 1s always

constituted by a dummy block.

5. The file management method according to any of Claims

1.through 4, wherein the leading end and-the trailing end
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of each'area are always constituted by dummy blocks.
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