DATA REEDRDING MEDI UM MANAGEMENT DATA RECORDI NG MEDI UM NANAGENENT DEV AND

Invenvlon/*The present invention relates to a data recory
managenent nmefhod, a data recordi ng nedilum managenent d
record|ng'ﬁedlun1SU|tabIe for managi ng opti.cal discs sugH
magnet o-optical discs. 2. Description O Related Art: A
referred to as ADIP i.e., "Address In Pregroove", is prg§
manufacture of MD (minidisc: trademark) DATA discs (her
as "MD data discs" )i ngy N Jrobie
char acter zed by | Eagdt g&&&nﬂi é‘? ﬂf}'ﬁ rﬁﬁ% g
an initialization process Q%N ?ﬁf scs

recording of data can then Dbe carrled out on |s standard physi cal formt’
inunits of 64 kilobyte-clusters, that are 32 collections of 2 kil obyte '

sectors.. The reason that wriga Fchﬁﬁlfﬂyﬁﬁﬂﬂﬂi be carried out in
sector units is seen as being In't e error detection ‘and correction
circuits. Namel gieldtdhf efHOITRAHEGN:ON circuits that are al so used for

CD s (conpact discs: tradenark), .data is recorded so as to be interleaved
in order to provivRer gieRictitteintenblibat Id¢ds £6 @ data recording

medium management method, a data recording medium
management device and a data recording medium suitable for
hanaging optical discs such-as magneto—optical discs.
2. Description Of Related Art:

Address information referred to as ADIP i.e., "Address
In Pregroove", is pre-formed during the manufacture of MD
(minidisc: trademark) DATA discs (héreinaftér referred to
as "MD data discs") via an-embossing process. An MD data
disc is therefore characterized by it not being necessary
to record a sector structure using an initialization
process as in the case of magnétic diécs. Actual recording
of data can then'be carried out'on this standard physical
format in units of.64 kilobyte-clusters, that are 32
collections of 2 kilobyte sectors.. |

The reason that writing into a cluster dannot be
carried out in sector units is seen as being in the error
detection and cbrréction circuits. Namely, with error
correction circuits that are also used for CD's (compact
discs: trédemark); data is recorded so as to be interleaved

in order to provide resistance. to burst errors. As a



2 result, recording becomes physically dispersed, even with logically

| ndependent sectors. The re-witing of data for a single sector wll

t herefore ianfl uence other sector recording regions. Wth an MD data disc
there are 36 sectors at one cluster, of which 32 sectors are used for data
recording. 32 sectors (64KB) of data nay be recorded at one tine, with the
remai ni ng being used as a buffer area. If witing then only takes place at
a nunber of sectors, the data in surrounding sectors will becone invalid.
Wth this kind of MD data disc, an‘initialization process is carried out
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process has not been carried out cannot be read is because an Address In

Pregroove cardwridingt edditing, Madghatdonupi gt caige! bikedet ented3sl t

can then not be detected as to whether this is due to a shift in the

tracki ng or tseetahserate abieachodtubaii of sihdohl 32| serttbars tareresvedt £olri s,

an initialization process is carried out before use so as to pre-record

i nval i d dat adata recording. 32 sectors (64KB) of data may be recorded
at one time, with the remaining being used as a buffer
area. If writing. then only takes place at a number éf
sectors, the data in surrounding sectors will become
‘invalid. | |

With this kind of MD data disc, an initialization
prbcesslis'carried_out before starting use and invalid data
is pre-recofded'to all of the allocation blécks_(to be
described later) of all of ‘the clusters. By carrying out an
initialization process in this way none of the clusters
wiil be virgin clusters any longer and the reading-in of
-data will be possible,

The reason why a virgin cluster for which ag
initialization process has not been éarried out cannot be
read is because an Address In Pregroove can be detected but
a modulation signallcannot be detected. It can then not be
detected as to ﬁhether this is due to a shift in the

. tracking or the absence of a modulation signal.

" In order to prevent this, an initialization process is

carried out before use so as to pre-record invalid data



3 (NULL data) at all of the allocation blocks of all of the clusters on the
MD data disc. By carrying out this initialization process all of the
clustefs are no longer virgin clusters and reading-in of data is p055|ble
It is for these reasons that convengional ly, initialization

(physical formatting) and formatting (logical formatting) -processes have
been carried out on MD data discs before use. Conventional MD data dISCS
have to undergo an initialization process before use which takes
apprOX|nater 30 mnutes, and therefore cannot be used i mediately after
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device 10 sen data an conmman correspondi ng to key perations na

an operator tﬂhﬁtﬂ&fi@&@ﬂ@ﬂtEkoégssTgﬁldeWHHénﬁiﬁgtééé'érEQprR rth a
main CPU 14, a ROM 16 pre-stored with prograns being used by the CPU 14, a

RAM 18 bei ng wbegimScRusters A readihgelin18f f @itHene midgigpld.me
i nformati on and an i nput/output interface 20 for sending and receiving

vari ous kinds of data best wEew t haaeEd) eagwinextehasl penveErerbbdndadiliyces. A
magnet o- opti cal recordi ng/pl ayback device 8 records
initialization (physical formatting) and formatting
(logical formatting) processes have been carried out on MD
data discs before use. |

‘Conventional MD data discs have to undergo an
initialization process before use which takes approximately
30 minutes, and therefore cannot be used immediately after
purchase.

FIG. 1 is a block diagram showing the structure of an
embodiment of an information processing device that the
daﬁa reéording medium management method of the present
invention-hés been applied to. An input device 10 sends
data and commands corresponding to key operations made by
an operator to a miérocomputer 12.

The microcomputer 12 is equipped with a main CPﬁ 14, a
ROM 16 prefstored with programs being used by the CPU 14, a -
RAM 18 being used as a Qork area; a timer 19 er generating
time informatién and an.input/output interface 20 for
sending and receiving various kinds of data between the CPU

14 and external peripheral devices.

A mégneto—optical recording/playback device 8 records



4 data provided fromthe main CPU 14 via the input/output interface 20 to
an installed disc when in recordi ng node and plays back data fromthe disc
and out put,st the data to the main CPU 14 via the input/output interface 20
when in playback node. FIG 2 is a block 4i agram showi ng an exanpl e of the
structure of the magneto-optical recording/playback device 8 in FIG 1. The
magnet o- opti cal recordi ng/ pl ayback device (MDXD) 8 records information on
or playback information froma recording nedia which stores within a
cartridge one of a 64 mmdianeter read (playback) only optical disc, a dual
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hybrid di scs using a nmagnetic

In the case ofndegfa@ll KalRt B6Rh ErfSchd Bhiarednbasktpu@Balhes @¥etsd by
utilizing diffraction of light at the pit rows of the object track while in

the case of regé/maihecoaonet ¢iaptheakinputgsutblie Rhawedabeack osigiedl iirs

detected by the difference in the polarization angle (Kerr angle of

ratation) of plagtbadlefmeid.ed fromthe object track. This kind of :

magnet o- opti cal recording/playback device 8 may be used in a part of an M

(mni-disc (tradenff®))2 is a block diagram showing an example of the’
structure of the.magneto-optical recording/playback device
8 in FIG. 1. The magﬁéto—optical recording/playback device
(MDXD) 8 records iﬂformation on or playback information
from a recording media which stores.within a cartridgg one
of a 64 mm diameter read (playback) only opticai disc, a
dual, read-write-type i.e. a re-writable MO (magneto-
optical) disc, or a-hybrid (partial ROM) disc having a
region for both reading and writing (i.e. rewriting) and a
region readiﬁg'only.

Data is recorded on MO discs and hybrid discé usiné a
magnetic field modulation overwrite recording method. In
the case of read-only optical discs, a played-back signal
.is detected by utilizing diffraction of light at the pit
rowé of the obﬁect track while in the case of read/write
magneto-optical discé,;the playved back signél is'detected
by the difference.in the polarizétion\angle (Kerr angle of
rotation) of light reflected from the object track.

This kind of.magneto—optical recordihg/playback device

'8 may be used in a part of an MD (mini-disc (trademark))



5 system devel oped for use with personal audi o equi pnment (portable,
stationary, or vehicle-nounted types). In the devel opnent process for
personal audi o equi pnrent, MD systens have optim zed the integration of each
of the circuit elenents and optim zed the nechanical parts so that the
overall device is small and light-weight. Battery operation is al so
possible as a result of |ow power consunption. Further, MD systens have

al nost the sanme stor'age capacity (140 Moytes) as existing 3.5 inch MO
drives with changing of the recording nedia al so being possible. The cost
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2, magnetic fiel uration overwite recording is carried out along the
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by a spindle notor 802, by applying a nmagnetic field nodulated in

accor dance widystdies dab@ret opeinteeddethalsimgegravgont icf headh8@&E wehbh a
| aser |i.ght- beam bei ng projected froman optical pick-up 806. The data is

pl ayed back regmetic- edetiensk| gpnyopt imined ttlee mesdiagiicglt paciks ep thet
magnet o- optical disc.804 with the laser |ight beamfromthe optical
pi ck-up 806. the overall device is small and light-weight. Battery
operationl is also possible as a result of low power
consumption. Further, MD systems have almost the samé
storage capacity (140 Mbytes) as existing 3.5 inch MO
drives with changing of the recording ﬁedia also being
possible. The cost of mass-producing the actual device
bodies and recording media may be reduped when compared
with other MO diéc drives and a sufficient degree of
reliability may bg achieved when used as personal audio
equipment. l
In FIG. 2, magnetic field moduration overwrite
recording is carried out.along the reéofding tracks on a
magﬁeto—optical disc 804, which is rotatably driven by a
spindle motor 802, by applying a magnétic'field modulated
in accordance with the data to be recorded using a magnetic
head 808 with a laser light béam being projected from an
optical pick-up 806. Thé data is played back mégneto-
optically by tracing the recording tracks on the magneto-
opti¢a1 disc 804 with the laser light beaﬁ from the optical

pick-up 806.



6 The optical pick-up 806 is constructed fromoptical parts, for exanple,

| aser |'ight sources such as |aser diodes, a collinmator |ens, an object

| ens, & polarization beamsplitter and a cylindrical lens etc. as well 'as a
phot odetector or the |like divided into a grescribed shape and is positioned
opposite to the magnetic head 808 by a feed notor 810 in a position so as '
to sandw ch the magneto- optical disc 804. ‘Wen data is recorded on the
magnet o-optical disc 804, the magnetic head 808 i.s driven by a nagnetic

head driving circuit 809 and a magnetic field nodulated in accordance wth

h di d | l.i ec h . 0- i cal  di 4. Th | cal
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light reflected back fromthe object track Is detected when data is played
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The output of the optical pick-up 806 is given to an
and is positioned opposite to the magnetic head 808 by a
feed motor 810 in'a position so as to sandwich the magneto-~
optical disc 804.

When data is recorded on the magneto—optical disc 804,
the magnetic head 808 is driven by a magnetic head driving
circuit 809 and a magnetic field modulated in accordance
with the recording data is applied‘to the magneto-optical
disc 804. The optical pick-up 806 then carries outldata
recording via thermo-magnetic recording by illuminating the
object track of the magneto-optical disc 804 with laser

| light. _

The optical pick-up_éOG detects focus errérs by, fpr
example, astigmatic techniques and detects tracking errors
by, for example, push-pull technigues by detecting the
laser light illgminating the object track. The difference
in the polarization angle (Keir angle of rotation) of light
reflected back from the object track is detected when data
is played back froﬁ'the magneto-optical disc 804 and a

playback signal is generated.

The output of ‘the optical pick-up 806 is given to an



7 RF circuit 812. The RF circuit 812 extracts the focus error signal and
the tracking error signal fromthe output of the optical pick-up 8,6 06 and
sends the sitgnals to a servo controller circuit 814. The RF circuit 812

al so puts the playback signal into binary7formand sends this signal to an
address decoder 816. The address decoder ‘816 decodes and outputs to an EFM
(Eight to Fourteen Mdul ation) .CIRC (Cross Interl eave Reed- Sol onon Code)
encoder/ decoder 818 an address fromthe supplied bi.nary playback signal..
The address decoder 816 al so outputs binary playback data playback data

ot her than bif&ar . ‘ﬁ# d I 0 }aggég tehR M RC
encoder/ decoder %]1% ??ér%%cggt ?% gl&c?ir%‘jel 4 COEW}%’I ses; or
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circuit, a spindle notor servo confroller citcuit and a thread servo

control l er cigptiéal Thedeays SQIBVChﬁ@nhEaﬁki'sertlﬁér@ilgtndaaé rces dukekoeus
control of the optical systemfor the optical pick-up 806 so that the focus

error signal desorebleeroirdhitt 88¢ki ngheerFoctpouiel BER alsouputeonhe! s
the feed nmotor 810 (or a tracking actuator) of the optical pick-up 806 so
that the tragklagback osignghainbecbimaryeformFandheendshéhspi sdomarintter
servo controller circuit controls the spindle notor 802 so that the

magnet o- opt i cait afidresppAdgapdent Hl14b| Fher addness degrder r§ifedoandas angl
outputs to an EFM (Eight to Fourteen Modulation) .CIRC

(Cross Interleave Reed-Solomon Code) encoder/decoder 818 an
address from the supplied binary playback signal. The
address decoder 816 also outputs binary playvback data
playback data other than binary playback data relating to
the address to the EFM.CIRC encbde;/decoder 818.

The servo controller circuit 814 compfises, for
example, a chus sérvo controller circuit, a tracking servo
controller circuit, a spindle motér servo controller
circuit and a thread servo controller circuit.

The focus servo controller circuit.carries out focus
control of the optical system for the optjical piék—up 806
so that the fécus error signél becomes zero. The tracking
servo controller circuit controls the feed motor 810 (or é
traéking actuator) of the optical pick-up 806 so that the
tracking error signél becoﬁes'zero.

Further, the spindle motor servo controller circuit
controls the spindle motor 802 so that the magneto optical

dlSC 804 is rotatably driven at a prescribed rotatlonal



8 velocity (for exanple, a constant |inear velocity). Further, the thread
servo controller circuit shifts the magneti c head 808 and the optical

pi ck-up‘ 806 using the feed notor 810 to the position of an object track on-
t he magnet o-optical disc 804 desi gnated byga system control CPU 820. The
EFM Cl RC encoder./ decoder 818 carries out error correction encoding
processing i.e. CIRC encoding processi ng and nodul ati on processi ng
appropriate for the recording i.e. EFM encodi ng processing on data provided
via an interface 800. Encoded data outputted fromthe EFM Cl RC

encoder/ decodegeiégii#é,gpr(%&degxéﬂgtlge ”Bgnceéhgtgﬁgggﬂg%ﬂg ¢hibRiE 809 as

recordi ng- dat a netic hea roving circult rorves the mag etic

head 808 so thagr8hERJUlLMLEHBERNE! 6 ribeldnteonagRondireuie bhefracayd ng
data is applied to the magnet o-opti cal disc 804. The system control CPU 820

controls the rreghdtie PRSId ig08 OandhehebopRiieaQpty - S80804s3igt Rte t he
recording data is recorded ondﬁre recordi ng track of the magneto-optical

di sc 804 when fiestli bgri BIOr Wt i the | ot ivn ref eanedbyeatt heaickt exf adee
800. The control of this recording position is carried out by the system

control CPU 82fagnebot+optidel rdicsr Ay dessionatedobyt Aesesited econiztal cIPU he
nagnetofopticagzg[sc 804 outputted fromthe EFM Cl RC

The EFM.CIRC encoder/decodef 818 carries out error
correction encoding processing i.e. CIRC encoding
processing and modulation processing appropriate for the
recording i.e. EFM encoding processing on data provided via
an intérface 800. ’

Encoded data outﬁutted from the EFM.CIRC
encdder/decode: 818 1is provided to the magnetic head
driving circuit 809 as recording data. The magnetic héad
driving circuit 809 drives the magnetic head 808 so that a
modulated magnetic field correspoﬁding to the recording
data is applied to. the mégneto—optical disc 804.

The system control CPU 820 controls the recording
position on the magneto-optical disc 804 so that the
recording data is recorded on the recording track of the _
magneto-optical disc 804 when a writing instruction is
being received via the interface 800. The control of this
‘recording position is carried out by the system control CPU
820 managing the'reCOrding position of the encoded data on

the magneto-optical disc 804 outputted from the EFM.CIRC



9 encoder/decoder 818 and a control signal indicating the recording
position on the recording track of the magneto- optical disc 804 being
provi ded to tthe servo controller circuit 814 fromthe systemcontrol CPU
820. During playback, the EFM Cl RC encoder/gecoder 818 carries out EFM
denodul ati on processi ng and Cl RC decodi ng processing for error correction
on the inputted binary playback data and outputs the resulting data via the
i nterface 800. When a read-out instruction is being received via the

i nterface 800, 'the systemcontrol CPU 820 controls t he playback position
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magnet o- opt | cal I ng‘r provi to t e servo control circult

814. FIG 3 shewscaitesfdPELoR tl?é'cgfsﬂ&l oAk ot 0Pyt @godata recorded on a
re-witable magneto-optical disc 80 As shown in FIG 3, a lead-in area

and a | ead-out areapakrdn®y QviggPadk,t thesi geMOEIRbE driviedabidepbdephegys and

the side of the outernost periphery of the information area going fromthe

i nner nost per i pheryesc enite EFaN didmeidulsitd®nofprocessing and CIRC decoding
procéssing for error correction on the inputted binary
playback data and outputs the resulting data via the
interface 800.

When a read-out instruction is being received via the
interface 800, the system control CPU 820 controls the
playback position with respect to the recording track of
the magneto-optical disc 804 so that the playback data is
obtained sequentially. This control of the playback
position is carried out by the posi;ion on the disc for the

. playback data being managed by the system control CPU 820
and a control signal for indicating the playback position
on the recording track of the magneto-optical disc 804
being provided to the servo controller circuit 814.

FIG. 3 shows an example of audio data and computer
data recorded on a.rg—writable magneto-optical disc 804. As
shown in FIG. 3, é lead-in area and a lead-out area are
provided at the side of the innermost periphery and the
side of the outermost periphery of the information area

going from the innermost periphery (center and left side of



10 the drawi ng) to the outernost periphery (center and right side of the
drawi ng). TOC (Table of contents) data and the like is recorded as
necessary at these lead-in and | ead-out areas. Ordinary users cannot record
information at these regions. Areas of theggi nformation area other than the
| ead-in areas and the | ead-out areas are taken as recordable areas and
ordinary users may record or playback data in these areas. A UTOC (User
TOC) area is provided at the side of the innernost periphery of the
recordabl e area, outside of which a programarea (Programarea) is

i ded Th d di
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Each item of IS recor I'scretely at the program area as deened
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one track being formed fromlinked parts. In the embodinent in FIG 3, a

track Trkl | sar&£or degddihabyaudie®sdadlaiindt &eddiid infsimat bohakenthesean
audio track. This track Trkl is constructed fromtw parts (Trkl-I and

Trkl -2). The megiens.tracks) Trkl-1 and Trkl-2 are formed in separate

positions on the disc. However, when'this data is, -for exanple, played

back, Areas of the information area other than the lead-in
areas and the lead-out areas are taken as recordable areas
and ordinary users may record or playback data in these _
areas.

A UTOC (User TOC) area is provided at the side of the
innermost’periphery of the recordable area, outside of
which a program area (Program area) is provided. The UTOC
area is recorded with UTOC data corresponding to the
recording data recorded at the program area by the user.
Audio data, data processed by computer, or other data may
be recorded at the program area.

Each item of data is recorded discretely at the
program area as deemed necessary. Each discreteiy arranged
region is referred to as a part, with one track being
formed from linked parts. In the embodiment in FIG. 3, a
track Trkl is recorded with audio data. i.e. this track .is
taken as an audio track. This track Trkl is constructed
from two parts (Trkl-1 and Trkl-2). The parts (tracks)

Trkl-1 and Trkl-2 are formed in separate positions on the

disc. However, when this data is, for example, played back,



the optical pick-up 806 seeks the part Trkl-2 when playing- back of the
part Trkl-1 is conpleted and then plays this back so that the playback data
i s obtained is sequence. In this enbodi ment, audio tracks Trk2-1 and Trk4-1
are further formed as one part and the augjo data is recorded. Further, in
this enbodinent, a data track Trk3 is conprised of parts Trk3-1 through to
Trk3-3, where data processed by the main CPU 14 is recorded. The EFM CI RC
encoder/ decoder 818 carries out processing for each of the tracks of the
program area so that data recording and playi ng back, hereinafter referred
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area corresponds to the head of the part Trk3-1 and it is here that the
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voLHE Further, in this embodiment, a data track Trk3 is
comprised of parts Trk3-1 through td Trk3-3, where data
ﬁrocessed by the main CPU 14 is recorded.

The EFM.CIRC encoder/decoder 818 carries - out
processing for each of the tracks of the program area so
that data recording and playing back, hereinafter referred
to simply as “recording/élayback“, is carried out in units
of 64 kiiobyte "clusters".

A data track is comprised of a volume management area;
recorded with directory information etc. and information
for managing'volume,.and an extent area recorded with
actual file data. The volume management area is formed at
the head of the data track formed at the start of the
program area: The extent area is then taken to be the
remaining regions.

In this embodiment, the head of the data track formed
at the start of the program area corresponds to'thé"head of
the part Trk3-1 and it is here that the volume management

area is formed.

The units allotted to the data for the volume



managenent area and the extent area are managed i ndependently wth, for
exanple, the former being taken as 2 kilobytes and the |atter being taken
as any of either 2 kilobytes, 4 kilobytes, 8 kilobytes, 16 kil obytes 32

ki | obytes or 64 kil obytes (for exanple, 81 i | obytes). The vol unme nanagenent
area is constructed from32 clusters, as Sshown in FIG 4, with a

one-cl uster boot cluster being provided one cluster previous to the vol une
managenent area. FIG 5 shows the format of the vol unme nanagenent area. The
vol une managenent area conprises 32 clusters, with one cluster being

conpri sed of
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In addition to | regarding the overa ol unme such™as vol une nane
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(in the case of this enbodinent, 4)) of the managenent block recorded with

the root diregleubytsspl I ketobgedsat 8hikd MBywes fedw | Ri0bbyhked! 8pE
Space Bitmap (VSB) is provided at the first managenent block, with data
di spl ayi ng t Ik lobytielsi oms 64f kiiebptes hefohdxaangile,h8 kidokltespti cal di sc
804 being recorded at this VSB. 13

The volume management area is constructed from 32
clusters, as shown in FIG. 4, with a one-cluster boot
cluster being provided one cluster previous to the volume
management area.

FIG. 5 shows the fbrmat of the volume management area..
The Qolume management érea comprises 32 clusters, with one
cluster being comprised of 64 kilobytes. At the management
area there are 1024 of 2 kilobyte$§ management blocks
numbered in ascending order from 0 to 1023.

A volume descriptor VD is recorded at the first
management block of number 0. In addition to information
regarding the overall volume such as volume name and date
of manufacture, for example, the number (any value from 0
to 1023 (in the case of this embodiment, 4)) of thg
management block recorded with tﬁe root directory is also
recorded at this volume descriptor.

A Volume Spacé Bitmap (VSB) is provided at the first
management block, with data displaying the conditions of
use of the whole of the magneto-optical disc 804 being

recorded at this VSB.



Nanely, the volunme space bitmap manages the conditions of use of the whole
of (in particular, the extent area) the disc using allocation units known
as al l‘ocation bl ocks. The value for the allocation bl ocks nay be taken as
any of the values of 2 kilobytes, 4 kilobjes, 6 kilobytes, 8 kilobytes, 16
ki | obytes, 32 kilobytes or 64 kilobytes but as this will play a |l arge part
in designating the allocation units for the extent area the value in this
enbodi ment is taken to be 8 kil obytes, as described above. Al of the

al l ocati on bl ocks in the disc are given allocation block nunbers starting

i di d
speci {1 6d us ﬁ;, P hialE Y, Opnf oLt BORld hAN% R phARCdL o End! EohiEPions
shown in FIG, nsd ngotﬂét ﬁi .@t{ﬁ?*bea%&% QUITRRL £Q éﬁﬁpaegapgltﬁg each

al | ocati on bP ry I'S "provi i'n ascen I ng or

same way as EQ%ctnglﬁbl9?@6&991$ﬂcﬁﬁfﬁs-ﬂﬁﬁwﬁp%%nﬁliBéﬁﬁlghtHEBck§ C@HEV|Sed
of a plurality of management bl ocks when one managenent block is not

sufficient teagxer §63 &he afilbbatabhobabiRs BapCcke. taken! ¥s angestheneng
the foll ow ng meani ngs are recorded at the vol.unme space bitmap so as to

correspond t &adands ofoft hg gkidebites,bl ackkirsioytiesy céndiilobgteB) SPace

usabl e (available allocation block) 01 space used (used all ocation bl ock)

14 kilobytes, 16 kilobytes, 32 kilobytes or 64 kilobytes but

. as this will play a large part in designating the
allocation units for the extent area the value in this
embodiment is taken to be 8 kilobytes, as described above.
All of the allocation blocks in the disc are .given
allocation block numbers starting in ascending order from
0. Absolute positions on the disc are then specified using
these numbers. |
The volume space bitmap is, for example, as shown in
FIG. 6, a two bit entry attached to a number corresponding
to each allocation block number. Each entry is provided in
ascending order in the same way as for the allocation
blocks. The volﬁme space bitmap is comprised of a plurality
of management blocks when one management block is_not
sufficient to express all of the allocation blocks.’
Namely,.codes having the following meanings are

recorded at the volume space bitmap so as to correspond to
each of the allocation block recording conditions.

00 Space usable (available allocation block)

01 space used (used allocation block)



10 space defective (defective allocation block) 00 space not usable
(unavai |l abl e all ocation bl ock). Usable allocation bl ocks (avail abl e

al | ocdtion bl ocks) are allocation blocks for which the bl ocks are indicated
as being usable for data recording, and may be allotted as bl ocks for
recording file data. A used allocation block is an allocation bl ock that
has al ready been allotted to a prescribed fil.e as a block for recording a
file. A defective allocation block nmeans that this allocation bl ock

i ncl udes a defect and cannot be allotted to a file. An unavail abl e

al l ocation bl ock had S4 e%#%@&a"éé?é§#¥§<Qlﬂo@aE?ghoﬂlBEﬁ?r t han t he

data track within thégﬁéﬁda a ¢ . ocation block cannot be
allotted as a bl mﬁ Eﬁ&céeﬁeﬁdﬁggbiél_ﬁgqaﬁkii Ob%em%cze%ﬁ, bﬁlééﬁ? gafter

referred to as s provided at t yt e managenent tab

conprised of nuneggbpleandi1fugeish B1&Kkd! @vai,lawlbhﬁ%msgﬁgmdf?ﬂbpeékgf use

of the vol une nmanagenent area being entered in this Is a

schemati c Vi gawe0h11862a8R8AUBIBEkSs t £6H QIR dhve Blotksharkwindioagedeas
tables 2 and 3. In FIG 7, each of the 4 byte entries shown by nunber 0 to

1023 corr espbedngo dduble kfbpbdae amraergadinig bl axod smaprolve @l Idtecaedinbsrs 0
to 1023 of FIG 5. Because the four managenent 15
blocks for recording file data.

A used allocation biock is an allocation block that
has already been allotted to a prescribed file as a block
for recording a file.

A defective allocation block meahs that this
allocation block inc;ydes a defect and cannot be allotted
“to a file.

An unavailable alloéation block. indicates an
allocation block in a region other than the data track
within the MD data disc. This allocation block cannot be
allotted as a block for recording files.

A Management Table, hereinafter referred to as “Mf“,
is provided at the 4 kilobyte management table cémprised of
numeral 2 and numeral 3 of FIG. 5, with the conditions of
use §f the volume . management area being eritered in this MT.

FIG. 7 is a schematic view of the management table
comprised of the two management tables 2 and 3. In FIG. 7,
each of the 4 byte entries shown by number 0 to 1023

éorrespond to the 2 kilobyte management blocks shown by the

numbers 0 to 1023 of FIG. 5. Because the four management



blocks 0 to 3 shown in FIG 5 are pre-defined by a standard, i.e. fixed,
predeterm ned fixed data is recorded (taken as "Reserved") at the four
correspondi'ng entries in the.managenent table of FIG 7. As shown in FIG

5, directory record blocks (DRB) or exteyy record bl ocks (ERB) are provided
at the managenent bl ocks after nunber 4. FIG 8 and FIG. 9 show t he process
at the time of conventional M data disc file WW|t|ng First, in step S51,

a continuous allocation block corresponding to the ampunt of wite data is
searched for within the cluster correspondlng to the file position (wite

tart ti d d he fil, d deth
?e?cr)rdgotslre fAFkghleoca %da d 03‘51 | i"f(?’req”]‘d)é\(fe ?’r ai{ﬁg?grp%? ?Ff‘%%gdxi%}ﬁt § an

t ent f di f ded
o hanpoarRepnd gl e Jr’?‘*éj LS el (RO B 3 AR [

records and | g et S0t~ KESOAS A Sar AL 4o cdrtHcupldNERy RAANP N ar o2

Next, in step I's determ ned or not & continuous allocation

bl ock has begfe fRsHEberdnts Garlee o#f peSS7J0ES On to step S53 and data
recorded at each allocation block of the cluster including the allocation

bl ock i ntended foxsrehowdi i FEGLe8( atidethepyr eadordl blok&ksw (DRSB)bufif er .
Then, in step S54, it is determ ned whether 16
extent record blocks (ERB) are provided at the management
 blocks after number 4. |

FIG. 8 and FIG. 9 show thé process -at the timé of
conventional_MD data disc file writing. .

First, in step S51, a continuous allocation block
corresponding to the amount of write data is searched for
within the cluster corresponding to the file position
‘(write start position) indicated by the file directory
record and the extent records tree.

At the MD data disc, ﬁhe data track is partitionéd
into an extent area for recofding file data and a volume
management area recorded with managemeﬁt information for
managing the extent area. The directory records and the
extent recoxrds ére_recorded at this wvolume management area.

Next, in step S52, it is determined whether or not a
continuous allbcation'bloék'has been found.;If so, the
process goes on to step S53 and-data recorded at each
allocation block of the cluster including the allocation
block intended for recording is read and then read into the

write buffer. Then, in step S54, it is determined whether



or not data can be read-in fromthe MD data disc. If not, the process goes
on to step S55, an error process is carried out, and the wite process is
conpl eted. ‘Incidentally, if data is not witten at each of the allocation
bl ocks of the cluster including the alloggtion block to be the recording
target, i.e. if this cluster is a virgin cluster, data cannot be read-in
fromthis cluster (the process in step S75 and step S73 of FIG 11 to be -
described later). As a result, in step S55, an error process is executed
and it will eventually not be possible to record on the virgin cluster. If

it is deternipegdotnagtaPcantpEheka § 48 ¢emden 36% daltal [QBd e €ldisd er,

the process goes on to step S56 an data stored 1n the RAMregion

(recording dgha) griodd edole® oRO0Tl! | PFe0EEESPANI Betricd tHLoakkacatd on
bl ock taken as the recording target within the wite buffer. One cluster

portion of dedfriedosdied amd ihe Whd by preckskfl &5 ¢ombhetedecorded at the
cluster taken as the wite target. Next, a determnation is nmade in step
S57 as to whet her Incidentalllyof itfheladat ais tnots wnitherdatoeaehoraf hadse been
witten-in. If there is still some data it is intended to record renaining,
the process gbdocahion bilepksSs&fafrdret led ufsitiee dosiluiddmy rtdvoradiInrafuisin i on)
i's updated.” The process then returns to step $51 for repeating the sane
process. b¥ock to be the recording target, i.e. if this cluster is a
virgin cluster, data cannot be read-in from this cluster
(the process in step 875 and step S73 of FIG..11 to be
described later). As a result, in step 855, an error
process is executed and it will.eventually not be possible
to record on the virgin cluster.

If it is detormined in step S54 that data can be read-
in from the cluster, the process goes on to step S56 and
data stored in the RAM region (recording data) is copied to
a position corresponding to the allocation block taken as-
the recording target within the write buffer. One cluster
portion of data recorded within the write buffer is then
recordéd at the cluster taken as the write_target.

Next, a determination is made in step S57 as to
whether or not all of the data it is intended to record has
been written-in. If there is still some data it is intended
to record remaining, the process goes on to step S58 and
the file position (recording position) is updated. The
process then returns to step S51 for repeating the same

process.



If it is determned in step S57 that all of the data has been witten-in,
the wite process is conplete. FIG 10 is a schematic view of the above .
process. As shown in FIG 10, one cluster portion of data fromw thin the
data track is witten into the wite buffger, with the allocation block data
taken as the wite target of this data witten in the wite buffer being
re-witten wth recording data. Then, one cluster portion of data included
inthe re-witten allocation block data is re-recorded at this cluster on

the data track. On the other hand, if it is determned in step S52 that a
continuous all ocatjon,_bloc Qrresp ndin d| data
does not exi st mn%h ﬁttﬁﬁ gFﬁ?F@Fn hénp SES§E2 ggggdgl ﬁ?%&

step S59 an I ca Kk hed for fron1the
vol une space tnaprigéﬁt ed Q% Hﬁe vor S%epﬁgggggn%%tégggg A determnation-

s made in step 5§9Gas E’“St ReheRhrhat eu,sglgl ehdl la@RAd PRI as

(avai l abl e al |l ocati on can be found fromthe volune sSpace bitmap. If

not, the prosﬁéﬁngeﬁsw@ tqost%aesélus%eﬁ!l portibh RIS ifFraxXafiiieth as no
nore data can be recorded because data has been recorded on all of the

recordabl e repeodatbexiragk aseas)itélent AatiDrtel wrditec bufifexr, havith tithe
process is conplete. If, however, it is determned in step S60 that an
18 allocation block data taken as the write target of this
| déta written in the write buffer being re-written with
recording data. Then, one cluster portion of data included
in the re-written allocation block data is re—re¢orded at

this cluster on the data track.

On the other hand, if it is determined in step 852
that a cOntinuous allocation block corresponding to the
amount of recording data does not exist within the cluster,
the process proceeds from step 852 to step S59 and an
available allocafion block region is searched for from the
voiume space bitmap recorded at the volume management area.i

A determination is made in step S60 as to whether or
not a usable allocation block (available allocation block)
can be found from the volume space bitmap. If not, the
process goes on to step S61, a disc full process is
executed as no more data can be reCofded because data has
been recorded on all of the'reCOrdable regions (extent
areas) of the MD data disc, and the write process is

complete.

If, however, it 'is determined in step S60 that an



avai l abl e all ocation bl ock can be found, the process goes to step S62 and
the found.region is listed in the volune space bitnmap as a used  allocation
bl ock.” Then, in step S63, this data is updated so. that the currently

obtai ned al |l ocati on bl ock can be managedi8ising the directory record and the
extent record free. Next, it is determned in step S64 whether or not the
file size of the file for which the data is recorded differs fromthe sum
of the file position (the final position of this file) and the wite byte
nunber. i.e. it is determ ned whether or not an allocation bl ock capabl e of

recording al bygi10LR2e0813,680108 $AGMELan be tfoh%bdje%‘i‘-fé“;;ggfbét%ztgpé"%%ess

sufficient nu ocation bl'0CKS carnnot yet bé sécu

returns to stgps$ed i@ rﬁ{@%ﬂé‘@%éﬁﬁdp{fgﬁféﬁ §8engated in ftid YSlume

determned in step S64 that a.sufficient hunber of allocation blocks can be

secur ed, theﬁ?&@éeﬁ§tﬁé’$ué§5at&s&i e 1¥h tfioh beBeRrti PHehleinr S€E€5SS63,
thereafter. G 11 shows a process for reading data froma file recorded

in the abovethay. d&tastis umpdHtEd $61;that allecaiiraerdt ek obardiasedndi ng
to the read data amobunt within the cluster corresponding to the file

posi tion desajhatetien bleckeadnt begnanbyedesiihg echerdirecoorly anecerd ent
record of the file is |ooked for. It is then determ ned whether or not this
coul d be foupndi bhehextent 1gecord free.

Next, it is determined in step Sé4 whether or not the
file size of the file for which the data is recorded
differs from the sum of the file position (the final
position of this file) and the write byte number. i.e. it
is determined whether or not an allocation block capable pf
recording all of the data can be secured. If it is
determined that a sufficient number of allocation blocks
cannot yet be secured,'the procesé retuins to step 859 for
repeating the process thereafter. If it is determined in
step S64 that a sufficient number of allocation blocks can
be secured, the process returns to Step S51 for repeating
the process thereafter.

FIG. 11 shows a process for reading data from a file
recorded in the above way. First, in .step S71, an
allocation block corresponding to the read data amount
within the cluster corresponding to the file position
designated as the read target by the directory record and

extent record of the file is looked for. It is then

aetermined whether or not this could be found in this



search in step S72. If not, an error process is carried out in step S73 and
the read-in process is conpleted. If it"is determned in step S72 that an
al I ocation bl ock could be found, the process goes on to step S74, the data
for this allocation block is read fron1tg§ MD data disc and is then read
into the designated region of RAM If it Ts then determined in step S75
that the data could not be read-in fromthe MD data disc, the process goes
to step S73 for carrying out an error process, and the read-in process is
conpl eted-. As described above, it is necessary to read all of the

dgite

n

|1 ti bl ock t.a incl in.the, all ti bl ocks t.ak t.h
oLl ocaty on losk gt Lackdod | et b 2llocglion ks kRSB |

cluster. Hom%\élerstéég &geagasgpgf regggigﬁgc)#ees% allrg; e@"&?,lte?ﬁ@'sc for which an

initialization pr ss~has n been car ou e case of a

virgin disc, it wid evenLualdosfindie 95stBboshe ek i KIOBLRGH SC

because data has not yet been recor aresult, it w al so

eventual |y ngii fae WBu RO B, O iftrocesls 'Hbeiss ofeter Eirepd s7a , st S75
that allocation block data could be read-in, the process goes on to step

S76. It is theqtdefsrniched Wialdieitivn Wlock | i6f reb@ dRiom hette bEBN datad- i n.
If un-read data still remains, the process goes on to step S77 and the file
position (reafiistitarsl aird thesi tedd) into26he designated region of RAM. If
it is then determined in step S75 that the data could not
be read-in from the MD data disc, the process goes to step
873 for carrying out an error process, and the read-in
process is completed.
As described above, it is necessary to read all of the
allocation block data included in the allocation blocks
taken as the write target in order to record data at a
prescribed allocation block within a cluster. However, in
_the case.of, for example, an MD data disc for which an
initialization process has not been carried out i.e. in the
case of a virgin disc, if will eventually not be possible
to read-out from the disc because data has not yet been
recorded. As a result, it will also eventually not become
possible to record..
| If it is détermined in step S75 that allocation block
data could be read—in,ﬁfhe process goes on to step 876. It
is then determined whether or not all of the data has been
read-in. If un-read data still remains, the process goes on

to step S77 and the file posi;ion {read-out start pdsition)



I s updated. The process then returns to step S71 for repeating the process
thereafter. If it is determned in step S76 that all of the data has been
read-in, the read process is conpleted. Wien data is recorded at all of the
sectors (allocation blocks) conprising ope cluster it is possible to carry
out the recording operation i medi ately. However, when data is recorded at
sectors (allocation blocks) at only a part of one cluster, data recorded at
ot her sectors (allocation blocks) of this cluster is read out. After this
has been stored in nmenory, data to be recorded in the sector taken as the

recordi ng ta{_geii;llg%h@g&l?d.rh% t o‘ggggr)(,_ﬁaé}g gggtlgb%stgé gQre%]i ggl?f O@a S

prepared. Da en record I N each sector ocati on he

cluster. Howe ﬁéat%i.%gt Reeddhddd¥s q{ﬂe%aff@r secfoif (8l hetakhamdy agks)

recorded at this c ter cannot be read out the data cannot be recorded at

al | of the sggbpr g762alha®atdian & 0oks) a&€APhAS| BEehN@ealqUSher Thd tread
therefore eventual |y becones necessary to record prescribed data beforehand

at ot her secpposeddliocedmpsietdddcks) in-order to record data at sectors
(all ocation blocks) for a part of the cluster. SUMVARY OF THE | NVENTION In
view of the foregWhep tlatsprdsentracqumideédonasetalbutofo theol secitiuss
probl em so that use of a recording 21
(allocation blocks) comprising one cluster it is possible
to carry out the recording operation immediétely. However,
when data is recorded at sectors (allocation bloéké) at
only a part of one cluster, data recorded at other sectors
. (allocation blocks) of this cluster is read out. After this
has been stored in memory, data to be recorded in the
sector taken as the recording target is added to the memory
and one cluster portion of data is prepared. Data is then
recorded in each sector (allocation block) of the cluster.
However, if the data- for all of the sectors
(allocation blocks) recorded at this cluster cannot be read
out the data cannot be recorded at all of the sectors
(allocation blocks) comprising the clusters. It therefore
eventually becomes necessary to record prescribed data
beforehand at other sectors- (allocation blocks) in order to
record data at sectors (allocation blocks) for a part of
the cluster. ”
Y OF THE TT

In view of the foregoing, the present invention sets

out to resolve this problem so that use of a recording



medi um may be started i medi ately wi thout pre-recording invalid data.
Therefore, in the present invention, a data recordi ng nmedi um managenent

met hod for ‘managi ng a data recordi ng nmedi um for recordi ng and pl ayi ng back
data in units of |ogical blocks (for exagple, allocation blocks) conprises
the steps of managing the | ogical blocks using managenent codes recorded on
the data recording nmedium recording a used code (for exanple, 01) as the
managenent code for a logical block when data is actually recorded at a

| ogi cal bl ock and recording an un-witten code (for exanple, 11) as the

managenent c Whe l.0Qi l.ac ! | J a _I‘h;ré}_!

recordi ng da?‘ggf)'% g"zﬁ%’a k%asgg(%‘i&f?gt kiac ual%e@ eevﬁgéégg}:dz)ﬁ e%ak%]%? ment
codes may be;pegoiged el a different region to that at which the data is
recorded. The nmanagenent codes nmay be used in common as codes (for exanple,

a code 11 displ ayirparkfabeliSeni n80brassest bl )eh©1on Nth Cad t& Oré€GHANSg Of
the data recording nmedium other than the region for recording the data. The

managenent caedd ui\nanadedenat rMeddid ofier ohanagialy e cddea( e exdimg e,
00) indicating the presence of a region capable of being used for recording
data and a defdduncdfiex (fecorddngl end ®laynihgabecdk tdetpr tvemed tf of
regi.on having a defect. 22
logical blocks (for example, allocation blocks) comprises
the steps of managiﬁg the logical blocks using management
codes recorded on the data recording medium, recording a
used code (for example, 01l) as the management codé for a
logical block when data is actually recorded at a logical
block and recording an un-written code (for example, 11) as
the management codé when a logical block has been allotted
"as a region for recording data but data has not- yet
actually been recorded.
The management codes may be recorded at a different
region to that at which the data is recorded.
The management codes méy be used in common as codes
(for example, a code 11 displaying_that use 1is not
possible) for indicating regions of the data recording
medium other than the region for recording the data.
The management  codes may include at least one of a
usable code (for example, 00) indicating the presence of a
region capable of beiﬁg used for recording data and a
defect code (for example, 10) indicating the presence of a

region having a defect.



In this data recordi ng medi um managenent net hod, a used all ocation bl ock
code (01) is recorded as the nmanagenent code but an un-witten allocation
bl ock code (11) is recorded when a region has been allotted as a region for
recordi ng but data has not yet actually [@en recorded. It is therefore
possi ble to discrimnate between used allocation blocks and un-witten

all ocation blocks, so that an initialization process may be omtted. In the
present invention, a data recordi ng nedi um managenent nethod for managi ng a
data recording nmediumfor recording data in units of recording bl ocks (for

exanpl e, clustershxgggﬂ£%sggtgff%#ﬁééiééfﬁeﬁiukoQ%Q%Pbc'_ SnétREa exanpl e,

al l ocati on bl ocks) ayl ng bac ['ogica units conprises

the step of neaas diddugesshbash daka dad hedrpsald bedconaiaan! o oeks

conprised of the recordi ng s and recording dummy data (for- exanpl e,

NULL data) atmddigémamt NkbBael MtCan PLACKE i ELBRAN 239G Rft ildie BESOk debde
bl ocks when recording the prescribed data at the | ogical -bl ocks for the

first tinme. Wen regontidsrdé®swhebed daégioh the |logénabllottisl fas whe
first time, the prescribed data to be recorded is stored at a position
cor respondi ngrégidhefbagirealordiork bhutkedata hhe metondtngactmgblyabeetat a
recorded in the wite buffer is recorded, after the dunmmy data for the
first recordirvecdtdek. ik timrtherafaredassilie wa discrizggnate between
used allocation blocks and un-written allocation blocks, so
that an initialization process may be omitted.
In the present invention, a data recording medium
management method for managing a data recording medium for
- recording data in units of recording blocks (for exampleh
clusters) comprised of a plurality of logical blocks (for
example, allpcation blocks) and playing back.data in
logical block-units comprises the step of recording
prescribed data at the prescribed logical blocks compfised
of the recording blocks and recording dummy data (for
example, NULL data)-at the remaining logical blocks
comprised of the recording blocks when recording the
prescribed data at the logical blocks for the first time.
When recordiﬁgxprescribed data at the logical blocks
for the first time, the prescribed data to be recorded is
stored at a position corresponding to the logical block
taken as the recording térget and data recorded in the

write buffer is recorded, after the dummy data for the

first recording block portion is stored in the write



buffer. Wth the data recordi ng nmedi um managenent nethod of the present

i nvention, prescribed data is recorded at prescribed allocation blocks
conprising‘a cluster when prescribed data is recorded at the allocation

bl ock for the first time and NULL data i recorded at the reéenaining

al l ocation bl ocks conmprising the cluster. It is therefore possible to omt
the initialization process and record at greater speed. In the present -

i nvention, a recording nmediumfor recording and playing back data in units
of logical blocks (for exanple, allocation blocks) conprises a first region
for recordi £ data and a second region (for exanple, the vol une
managenent area of FIG 4) for recordi ng managenent data for managi ng the

first region. A ugpdhCede Ghek %@d%gojf&ediﬂﬂﬂ GRdndGerhfRt MatRAOLS of

actually recorded at a logical block and a un-witten code (for.exanple,

11) indicatifiget plesertogifgbnbliosk hesebeeiballl @dwd fier reserdedg aiat a
but data has not yet actually been recorded are recorded at the second

regi on. Wt hpotéseribed redduchtigoneblonrksa csash Cotheg (@l)chnsiter unhen tt en
code (11) for nmanaging data recorded at the extent area are recorded at the
vol ume managerescribed.dadia iis teslordetli ebh phecalbocaiei drloakdmdthehave
to be carried out and a data recordi ng nmedi um capabl e of 24
first time and NULL data is recorded at the remaining
allocation blocks comprising the cluster. It is therefore
possible to omit the initialization process and record at
greater speed.
In the present invention, a récording medium for
recording and playing back data in units of logical blocks
(for example, allocation blocks) cdmprises a first region
for recording the data and a second region_(for example,
the volume management area of FIG. 4) for recording
management data for managing the first region. A used code
(for example, 01) indicating that data is actually recorded
at a logical block and a un-written code (for example, 11)
indicating that a logical block has been allotted for
recording data but data.has not jet actually been recordéd
are recorded at the second region.
With this data recording medium, a used code (01) and
.a un-written code (11) for managing data recorded at the
extent area are recorded at the volume management area. An

initialization process therefore does not have to be

carried out and a data recording medium capable of



recordi ng and playi ng back data can be realized. BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 is a block diagramshow ng the structure of an enbodi ment
of an information processing device to which the data recordi ng. medium
managenent nethod of the present inventi2an is applied; FIG 2 is a bl ock
di agram showi ng an exanpl e structure of a magnet o- optlcal

recor di ng/ pl ayback device of the sane enbodinent; FIG 3 is a view
illustrating the format of a nmagneto- opti cal disc; FIG 4 is a view
illustrating a data track format; FIG 5 is a viewillustrating a vol une

managenent F&LdrddAniPland bPa nQSbacw&avcaléafﬁtH@tfé&ﬂz@a structure of a

conventional vol une space bi FIG 7 i1s a schematic view show ng the
structure of a nanagenentgmblBE§EBEP180N§QE1THEngggmﬂugsI ustrating a

conventional MD 'data disc wite-in operation; FIG 9 is a further
flowchart ill ustreidnd &< en\sEldval rkilagvandahowingc thel stxructamer afi an, Fl G
10 is a schematic view illustrating a conventional MD data disc wite-in
operati on; Rnbodildrs afstnl linformbeiohl protessing |destirce iteg wlaich 2he
data recording ﬁedium management method of the present
invention is applied;

FIG. 2 is a block diagram showing an example structure
of a magneto-optical recording/playback device of the same
embodiment;

FIG. 3 is a view illustrating the format of a magneto-
optical disc;

FIG. 4 is a view illustraﬁing a data track format;

FIG. 5 is a view illustrating a volume management area
format;

FIG. 6 is a view illustrating the structure of a
conventiogal volume space bitmap;

FIG. 7 is a schematic view showing the structure of a
management table;

FIG. 8 is a flowchart illustrating a conventional MD
‘data disc write-in operation;

FIG. 9 is a further .flowchart illustrating a
conventional MD data disc write-in operation;

FIG. 10 is a schematic view illustrating a

conventional MD data disc write-in operation;

FIG. 11 is a still further flowchart illustrating a



conventional MD data disc wite-in operation; FIG 12 is a view
illustrating the structure of the volume space bitnmap of the present
invention; 'FIG 13 is a flowhart illustrating the wite-in operation for
the enbodi ment of the present invention;of-l G 14 is a further flowchart
illustrating the wite- in operation for the enbodi nent of the present
invention; FIG 15 is a viewillustrating the wite-in operation for the
enbodi ment of the present invention; FIG 16 is a further view illustrating
the wite-in operation for the enbodi nrent of the present invention; FIG 17

is a viem1de§8£6£5 ﬁgfaﬂﬁ é% alaiggeé?gkgninF$§%¥&$}6§ua further view

descri bing the Mﬁl -1 n operation, iIs a s rther view
describing the wiig, hh &I%eré:‘t\}ﬁh {1{as@Pai Sndnehbek t HueWudes g vy the
wite-in operation; and Fl G. 21 1s a flowhart Tllustrating the read-in
operation of ybeme COA Ll BEeSBhETiANeAE diE PREFERRED

EMBODI MENTS First E dlnent irst, Fig. 12 is a viewillustrating the
structure of the raGumelFpaee abl ENBRchAran £rbedtfastinegl the pncssstin

i nventi on. 26

operation for the embodiment of the present invention;

FIG. 14.is a further flowchart illustrating the write-
.in operation for the embodiment of the present invention;

FIG. 15 is a view illustrating the write-in opefation
for the embodimeﬁt of the present invention;

FIG. 16 is a further ﬁiew illustréting the write-in
operation for the embodiment of the present invention;'.

FIG. 17 is a view dgscribing the write-in operation;

FIG. 18 is é further view describing the write-in
operation; ' .

FIG. 19 is a still further view describing the write-
in operation;

FIG. 20 is another view describing the write-in
operation; and

"FIG. 21 is a flowchart illustrating the read-in
operation of the embodlment

DETAILED DESQRIPTION OF THE PREFERRED EMBODIMENTS
First Embodiment

First, Fig:. 12 is a view illustratiﬁg the structure of

the volume space bitmap in an embodiment of the present

invention.



The value (code) for the two bits for each entry for the vol une space

bi t map, has the follow ng meaning conpared with the convertional one shown
in Fig. 6. 00 Available Allocation Block 01 Used Allocation Block 10
Defective Allocation Block 11 Unavai | alzbe Al |l ocation Block Un-witten:
Al'l ocation Block O the two-bit values (codes) for each of the entries,
avail abl e all ocation bl ock and defective allocation block have the sane
meaning as in the prior art but used allocation block and unavail abl e

al l ocation bl ock have a sonmewhat differént neaning to that in the prior

Nanel y, I
oL AT b LI el Ohsios b6 etPidadneanoy bt

nean all ocation blo ere data i's ac uaI

al l ocation bligeks;oMifle spalcRdiARmA®S hla%e%hél 'fgﬁ.%ﬁénb%eéﬁﬁﬁ@dbBﬂin‘Ieé but
data has not yet actually been recorded. In this enbodi nent, used

al | ocation bhkgah jthet coRIBEtabhATAbhE Nshb@E kS wigy.egdata i s act ual | y
recorded. Therefore, allocation blocks where an all-ocation for recording

data for files havheemnveAdaeibled aldbchitodaBiodlas not yet been recorded are
taken to be un-written allocation blocks (11). "(11)" is alsoe used for
unavai | abl e al | ocatli on Udegtlad loatattionwBilbtkn al | ocati on bl ocks and
unavai |l abl e all ocati on 27 _
10 Defective Allocation Block
11 Unavailable Allocation Block
Un-written Alloéation Block
Of the two-bit values~(codes) for each of the entries,
available allocation block and defective allocation block
have the same meaning as in the prior art but used
allocation block and unavailable allocation block have a
somewhat different.meaning to that in the prior art.
Namely, in the prior art, used allocation block (01)
does not just mean allocation blocks where data is actually
recorded but also means allocation blocks where a region
has been allocated for recdrding data but data has not yet
actually been recorded. In this embodiment, used allocation
block just means allocation blocks where data is actually
recorded. Therefore, allocation blocks where aﬁ allocation
for recording data for files has been feceived but the data
has not yet been recorded are taken to be un-written
allocatioh blocks (11).
"(11)" is also used fér‘unavailable allocation blocks

but un-written allocation blocks and unavailable allocation



bl ocks may be distinguished fromeach other because un- witten allocatjon
bl ocks are allocation blocks that exist within data tracks and unavai | abl e
al | ocation ‘bl ocks exist in tracks outside data tracks. For exanple,

al l ocation bl ocks for boot clusters and ¥plunme nanagenent areas are entered
as used allocation blocks (01) -and extent area allocation blocks are
entered as available allocation blocks (00). Although this is described in

detail later, when file data is to be recorded in the extent area in file
data recordi ng, avail able aIIocation bl ocks (00) are searched fron1the
vol une spacep p al t r nJhe
correspondlnggékggynéﬁdt e vo Eiﬁguﬁééédbdﬁﬁgié é&hégﬁéﬁaﬁgg used

al I ocati on b#]?ﬁ%tf&ﬁlgli‘BEﬁglgﬁtﬁlgéﬁs o éff&éé?@i’oﬁ rbi&}%s a&ﬂ&@a&p@t

block. If a s delete this Is taken as a avail abl e allocation bl ock

(00) and thigieRihYdhta2tRAERE- ahd GhaFaBNb1é NEl BXé£M oI 8Podies N@Raged by
the volune space bitnmap. Next, the operation of recording prescribed file

data is descihbedawskshoutsderdetd ardeksf. oncharts of FIG 13 and FIG 14.
It should be noted that the volume nanagenent area data is read-out when
t he magnet o- opt i c&ordiexampl4,i s lilostalilond kdrd kiss fidretkefar echilstoscly amdlf er ed
in the RAM 18. In step Sl1, a continuous allocation bl ock correspondlng to
an anount ofvpé@makmhmagementhameaaaarezentered as used allocation
blocks (01) and extent area allocation blocks are entered
as' available allocation blocks (00).

Although this is described in detail later, when file
data is to be recorded in the extent area in file data
recording, availaﬁle allocation blocks (00) are searched
from the volume space bitﬁap and un-written (11) allocation
blocks are taken. The corresponding entry in the volume
space bitmap is then changed to used allocation block (01)
after data.has been reéorded in this allocation block. If.a
file is deleted, this is taken as a available allocétion
block (00) and this entry is amended. In this way, the
extent area is managed by the voiume space bitmap.

Next, the oberation of recording prescribed file data
is described with reference to the flowcharts of FIG. 13
and FIG. 14. It should be noﬁed that the volume management
area data is read-out when the magneto-optical disc 804 is
installed and is therefore already buffered in the RAM 18.

In step 81, a continuous allocation block

corresponding to an amount of recorded data within the



cluster corresponding to the file -position (wite position) indicated by
the file directory record and the extent record tree is searched for. If it
is determined in step S2 that this allocation block could not be found, the
process goes to step S13 and an avail ablzg al | ocati on block (00) is searched
fromthe volunme space bitmap. If this available allocation bl ock cannot be
found, it is determned in step S14 for this MD data disc that there are

al ready no remmining recordabl e.regions for recordi ng new data. The process
therefore goes on to step S15 to execute a disc full process, and the wite

. O . g 4 i Labl
B Focati on Ef DREch ot tntnorkBih Y RyeCE 318 BOEECRoE WWplel dodtton ©
searched avaj I t S d@%c t ShaGh
bitmap as un%}lrlla?%gﬁégl %@a?g%nbéb%éékga%%f?%&% t |%Pa/a%?1d;/ﬁ%1§geal | ocati on
bl ocks are spesbrd @Sed ot Ururdted Fo.dirf0iti 8 datérmieed in tdteePprapcess

goes on to step S17 and the nmanagenent data in the directory record and
the extent rekatdthisnalibt&€icn Blodk GSuBdiot e ofdurad, tilte adawaid on

bl ocks secured in step S16. Further, step S18 determ nes whether or not the
file size ofgbbe tatatép HE3randrawdatailalehe helll ddeet sannloifodie(d0) eis
position (the final position of this file) and the nunber of bytes to be
witten i.e.seheched dromotthe sud¥ume espacecbitmap.r&fi thhis apmilable
allocation block cannot be found, it is determined in step
S14 for this MD data disc that there are already no
remaining recordable regions for recording new data. The
ﬁrocess therefore goes on to step S15 to execute a disc
full process, and the write.proceSS is completed.
If it is determined in step S14 that the available
allocation blocks have been found, the process goes to step
S16 and the searched available allocation blocks are
recorded in the volume space bitmap as un-written
allocation blocks (11). In this way, these allocation
blocks are secured as regions for recording file data.
'Next, the process goes on to step Sl-7 and the
management data in the directory record and the extent
record is modified so as to be able to control the
allocation blocks secured in step S16. Further, step S18
determines whether or not the file size of the data to be
recorded has reached the sum of the file position (the

final position of this file) and the number of bytes to be

written i.e. whether or not a sufficient recording region



has been secured for witing the data fromherein. If a sufficient region
has not been secured, the process returns to step S13 for repeating the
process thereafter. If a sufficient region has been secured, -the process
returns to step S1 for executing the prggess thereafter. If it is
determned in step S2 that the allocation blocks for witing the data could
be found, the process goes on to step S3 and an inspection is nade by .
referring to the vol une space bitnap as to whether or not a used allocation
bl ock (01) is included within the cluster to which this allocation bl ock

b3|0n95-lfcﬁésiﬁegﬁt%@@dygéifbftﬁPié%négﬂggag% SrAbh OR8LL9R . PlgCky 1S

not include the process noves on to st one cluster portion of

NULL data ("&hifflfdfant SrediUfthdd dtepdbht 8eBlFEE! £10E SESELSW ANadIST er
portion of wite data. In this enbodinment, this initial process is omtted

for the MD debasdiepC SUBRIFEH Or&@pehedhgdiche §boedd thersasees! and rgi n

di sc (as described above, in the case of a cluster searched in step S13
construct ed suffiéieant ane@idbwchis dvednh adcerdd®r ethea provens tretumaid ooat | on
bl ocks (11) in the volunme space bitmap in step S16), recorded data is not
actual | y reagtemtShufor texecutign thieaprNoeksdbhereaftercor ded and this NULL
data is witten into a wite buffer. Then, in step S6, recording data
recorded in a preséribeds QpoprminedeipaptepuiSs -thhae the EANicgaiion 30

blocks for writing the data could be found, the process
goes on to step S3 and an inspection is made by referring
to the volume space bitmap as to whether or not a used
allocation block (01) is included within the cluster to
which this allocation block belongs. If it is determined in
step S4 that a users allocation block is not included, the
process moves onh to step S5 and one cluster portion of NULL
data ("0" data) is stored in the write buffer for storing
one cluster portion of write data.

In this embodiment, this initial process is omitted
for the MD data disc (magneto-optical disc 804). In the
case of a virgin disc (as described above, in the case of a
cluster searched in step S13 constructed only from an
allocation block entered as un-written allocation blocks
(11) in the volume space bitmap in step S16), recorded data
is not actually read—bgt but it is taken that NULL data is
recorded and this NULL data is written into a write buffer.

Then, in step S6, recording data recorded in a

prescribed region of the RAM (built-into the EFM.CIRC



encoder/ decoder 808) is read-out and copied to a position corresponding to
the allocation block taken as the wite buffer recording target. The
one-cluster portion of data witten in the wite buffer is then recorded to
the cluster including the allocation blgggtk taken as the recordi ng object.
Next, in step S10, the entry for the volunme space bitmap for the witten
all ocation block is changed froman un-witten allocation block (11) to a
used al l ocation block (01). Further, in step S11, it is determ ned whet her
or not all of the data has been witten. If all of the data has not yet

.?iff‘tétbéé.e[‘% JeeEFEF e 08D "tropseiied l?ﬁﬁezi{??ngt gesﬁ'l?%é%%ff”’”
e eal e St bt ggethe t%tlt&'%’%&?‘wﬁﬁ&ﬁ‘%t BB i

is determ ne&uff@ i‘eHé&?Qlﬁb' ReaGetN BhRe ko D1J1dScdPchydedohn olth@atalist er

I ncluding the allocation block taken as the wite target, the process goes

on to step Sfriddén One WdShafdMulfirar ok 6abA racdbribdad hthaldagatdon
bl ock taken as the recording target fromthe MD data disc is read and

witten intoihdudinge théf allotatdescrbbedkahaiken i ast tlse erbedrddEnig
actual data is 31
object.

Next, in step 810, the entry for the volume space
bitmap for the written allocation block is changed from an
un-written allocation block (11) to a used allocation block
(01).

Further, in step S11, it is determined whether or not
all of the data has been writpen. If all of the data has
not yet been Written, the process goes onafo step S12 to
modify the file position (write position), and returns to
step S1 for repeating the process thereafter. The writing
process is then completed when it is determined that all of
the data has been written.

On the other hand, in step S4, if it is determined
that a used allocaﬁion block (01) is included in the
cluste; including the allocation block taken as the write
target, the process goes.on to step S7. The one cluster
portion of data including the allocation block taken as the
recording target from the MD daﬁa disc is read and written

into the write buffer. .

As described above, in this embodiment, actual data is



recorded at the used allocation block (01). Therefore, in step S8, it is
determ ned whether or not it was possible to .express one cluster portion of
data and it is usually determned that witing-in is possible at tines of
normal operation excluding tinmes of abn@lmal operation due to the discovery
of defects. In this case, the process goes to step S6 and the recording
data is witten to a position corresponding to the allocation block taken
as the wite object for the wite buffer and the one cluster portion of
wite buffer data including the allocation data is recorded on a data track

of the MD dafacdigea BerRLongad hR2BcELEPNOBIBCR! ]B1F10 - dd-entsy for
the volune space bitmap for the witten allocation block is entered as a

used al | ocat se8p bs®rkif 08 -detdraiindd whd€he@mBrWayt ast dess rpdssihoves it
is determined in step S11 whether or not all of the data has been witten

and if thereekprebkisl lorsonelusteti tgert tah aoferdtd ngndt hiec piscessugldes on
to step S12. The process then returns to step S1 after the file position
(witing posdetenmnihed bbket wwditfingeiandst pessiblessatt lemesf taff normdkn
repeated. If it is determined in step S8 that expression could not be
achi eved (foepexappin, ex¢ludiedctines of stloverral) oneratpkar cdue guesthe step
S9, error processing is executed and the wite process is conpl eted. 32
discovery of defects. In this case, the process goes to
step S6 and the recording data is written to a position
corresponding to the allocation block taken as the write"
object for the write buffer and the one cluster portion of
write buffer data including the allocation data is recorded
on a data track of the MD data disc. The process then goes
onto step S10 and the entry for the volume space bitmap for
the written allocation block is entered as a used
allocation block (01).

Then, in the same way as described above, it is
determined in step S11 whether or not all of the data has
been written and if there is still some un-written data
remaining, the process goes on to step S12. The process
then returns to step S1 after the file position (writing
position) has been modified and the process thereafter is
then repeated.

If it is determined in step S8 that expression could
not be achieved (for example, if a defect is discovered),

the process goes to step S9, error processing is executed

and the write process is completed{



As descri bed above, in this enbodi nment, actual data is always recorded at a
used al l ocation block (00). In other words, regions are secured for
recording data as is the case conventionally but allocation blocks in which
-data is not actually yet recordéd arezptaken as un-witten allocation
bl ocks (11) rather than used allocation blocks. These un-witten allocation
bl ocks are then determned to be allocation blocks including user

al l ocation blocks (00) in step 4, with a NULL data-witing process then
being carried out in step S5. This enbodi nent therefore does not require

the conventonal b3l LEabLzBLACRRYECe? (B ShbRlashgimt LLBALL T SAcu 141 O

the NULL data. FI ows the situatidn for witrng data

to a virgin dhgays R IAWIUE 41N It 165 H1cK e i Nth dgtRet 0 2
virgin cluster (a cluster not including the user allocation block (00)),

NULL data i swokidsl,aldegidnd t 8het geblieed ifctr Btdderdinyg i etdaby ik tHge
witten at a position corresponding to the allocation blocks taken as the

recordi ng tacgee ebnieatiwbhheipubhier alIbtatilehablockeinrwhbciedats is
cluster on the data track after a first cluster portion of data is prepared
at the witenod factdalini syety, rebendddt aare, takemachiscaunt-ermistteni tten
to at |east one allocation block within the cluster, NULL data or ot her
data wi |l defildiocaityopebioickse{1ld wabber thag used allocation blocks.

These un-written allocation blocks are then determined to
be allocation blocks including user allocation blocks (00)
in step 4, with a NULL data-writing process then being
carried out in step S5.

This embodiment therefore does not regquire the
conventional initialization process (physicai formatting)
for writing the NULL data.

FIG. 15 schematically shows the éituation for writing
data to a virgin disc. In the same drawing, in the case of
recording data to a virgin cluster (a cluster not including
the user allocation block (00}), NULL data is initially
written to the write .buffer. Write data is then written at
a position correspdnding to the allocation blocks taken as
the recording target of .the write-buffer. This data is then
recorded at a cluster on the data track after a first
cluster portion of data is prepared at the wrife buffer.

In this way, when data is, in-practical terms, written
to at‘least one allocation block within the cluster, NULL

data or other data will definitely be written to other



al I ocati on bl ocks. Therefore, as shown in FIG 16, when data is witten for
clusters other than virgin clusters, data recorded at that cluster is read
fromthe data track, written within the wite buffer and data at a position
corresponding to the allocation block t&&en as the wite target within this
wite buffer is updated using this new wite data (recording data). Data
for the first cluster portion recorded at the wite buffer is then
re-recorded at the cluster on the data track. Wite operations to clusters
other than this virgin cluster are carried out in the same way as the

conventi onal oy &L PREBId QY shown in FIG 10. Further, the operation for
when data fo? a %#ﬁe that exceeds the size of the file already witten is

witten to a posithepeksrdesasi Badwi L FeEer e8cewhenFdatal Ad Gnfltker?0. As
shown in FIG 17, in addition to prescribed file data constructed fromthe

data D1, D2 apd BBusdata behel ahdnDiirfanh thestielrss Gakten medddedwt ent
wite target is also recorded at the data track. In this enbodi nent, the

data [err] [that eddsftenrr]is seatdired the sdatassrack, awris tieme widtleiiD] 2
and D3. A data un-written region [err] is then fornmed between the data
[err] and [ eFhg wiikeabwififer dnd datavrattanpeejLdnmReopriesponsting t@ t he
rear of the data D3. The allocation block recorded with the data [err] and
D2 and the aFhgcallerabieekbiechs trkenias the wWalttke (Hgrget githin this

write buffer is updated using this new write data
(recording data). Data for the first cluster portion
recorded at the write buffer is then re-recorded at the
cluster on the'data track. Write operations to clusters
other than this virgin cluster are carried out in the same
way as the conventional write oﬁeration shown in FIG. 10.
Fprther, the operation for when data for a file that
exceeds the size of the file already written is written to
a position is described with reference to FIG. 17 to FIG.

20. As shown in FIG. 17, in addition to prescribed file

data constructed from the data D,, D, and D;, data D;; and
D,, for the files taken as the current write target is also
recorded at the data track. In this embodiment, the data
D;, Dy; and D, is recorded in succession, as is the data Dy,
and D;. A data pn—written region Rl‘is then formed between
the data D, and Dy, with another data un-written region R,
being formed to the rear of the data D,.

The allocation block recorded with the data D;, Dy,

and D, and the allocation block recorded with the data D,,



and [err] are then listed as used allocation blocks (00) in the volune
space bitmap. Wth regards to this, other regions [err] and [err] of the
data tracks are listed as available allocation blocks (00). Under these
conditions, the recording operation for 3she case where the file position
(recording position) of the newwy witten data R13 is larger than the file
size of the already-recorded file (final position of the data D at the
file-end) is showmn in FIG 18. Nanely, first, an allocation block for a
position corresponding to the data track region [err] and an allocation

b1 ock Tor ONSdR, Glrd NhdPUlP0cER 20OuSERURIYcEALIDL WiddED oPCRAl Of

bl ocks (11) so as3 o secure a regron for recording the new err|. This

nmeans that on the.remai ning region [err]..of the regiqn co

avai | abl e al I atYS?iuB‘Focﬁ"(p?‘gﬁi g%t(“ﬁ% ﬁ%lz )?e?%JfégD%fAR?Hg%’i rs@%%ppart
of the new datey{ddsi SR} hapdr eeor é6¢d gheOatidr trr@fckdheaer ML ikted as

all ocation block within the redﬁon [err] and the remaining data [err] is

recorded at aRMAaWik!l be€Roakt96atbPHRS Ogdoyf or a region present up until
this point at gne part of ot he reg]E)on [erﬂ(o.) The al l ocation bl ock recorded

with the data DI3fgyyt: [MdEsé Scbheitiggal ednen dtordilngreopdeseibnt ggp from
an un-witten allocation block to a used allocation block (FIG 18(b)). In

this way, alltiratdawe biloeké wvhehifdleh@aogition t@ecording position) of

the newly written data R;; is larger than the file size of

the already-recorded file (final position of the data D;, at

the file-end) is ‘shown in FIG. 18.

Namely, first, an allocation block for a position

corresponding to the data track region R; and an allocation
block for one part of the region R, are secured as un-
"written allocation blocks (11) so as to secure a region for
recording the new data D,,. This means that only the
remaining region R,; of the region R, becomes an available

allocation block region (FIG. 18(a}).

Data D33, that is one part of the new data D,; is then

recorded at one part of the un-written allocation block

within the region R, and the remaining data D,,; is recorded
at an un-written allocation block for a region present up
until this point at one part of - the region R,. The

allocation block recorded with the data D3, and D,3 is

then updated on the volume space bitmap from an un-written
- allocation block to a used allocation block (FIG. 18(b)).

In this way, allocation blocks within the un-written



region [err] of the data track with the exclusion of the allocation block
recorded with the data DI3A are allocated as regions for recording file
data but in reality remain as. un-witten allocation blocks un-witten with
.data. Under these conditions, as shown 3m FIG 19, the data D12B at the
rear end of the data D12 is updated with the |eading portion data [err] of
the new data D21. Further, the recording operation shown in FIG 20 is
carried out when the renmaining data D21B is al so recorded. Nanely, | eaving
the leading data [err] the data D on the data track is rewitten with the

| cading dal o D32Bab0 N CRbCRELY ERECRCYIAH he" Lo (Ther G MBlEN e dat 2

D21B of the n y wikXten data [err] exc Ing the data [err] is then

recorded at am@gtheeshi Blo8kOFKc8bae8ewRBh! tRE 8BEaUD;, Wairld @ 1@dHcdd i on
block on the region [err]. This has the result that th@'reglon recor ded

with the dat %5%%?8}%&.,; 5 SOl iR rf]ilEal§§EauBuUn.{:i1l(jr%ﬂftﬁpofé}ﬁa%?()%{;

un-witten a ck region”is taken as a use ocat 1 on

Wi th the renghoiAdc@dh OLPLd L IO BISKar uhbirt eobpnwid dHa@i ning as
un-written allocation blocks. Next, the process for reading-out file data

recorded in the atpderweMesé dengitbesls Wdd sidw enceri®,. t1e, filoawcdregd i n
FIG 21. First, in step S31, an allocation bl ock corresgondi ng to the read

dat a anount Riishiat tHee crasreendoofedfundiatr tB1a ¥5 | erPasedi wi thr e out
36 . '
leading portion data D,;, of the new data D,;. Further, the

recording operati_on shown in FIG. 20 is carried out when
the remaining data D,,; is also recorded.

Namely, leaving the leading data D,,,, the data D,, on

. the data track is rewritten with the leading data D,,, being

replaced by the new data D,;,. The reﬁaining data D,;5 of

the newly written data D21 excluding the data D,;5 is then

recorded at an allocation block at one part of the un-

written allocation block on the region R;,. This has thé

. result that the region recorded with the data D,;; of the.

region R,, taken up until this point as an un-written

allocation blocEc region is taken as a used allocation
block, with the remaining allocation blocks for the region
R,, remaining as un-written allocation blocks.

Next, the process for reading-out file data recorded
in .the above way'is- described with reference 'to the
flowchart in FIG. 21. First, in step S31, an allocation
block corresponding to the reaa data amount within the

cluster corresponding to a file position (read-out



position) designated fromthe file directory record and the extent record
tree is searched for. If an allocation block is not found as a result of
the search, the deternmination in step S32 i's such that the process goes on
to step S33 to execute an error proces36 and the read process is conpleted.
If an allocation block is found in step S32, the process goes to step S34
and the volune space bitmap is scanned to determ ne whether or not a used
al l ocation block is included within the cluster to which this allocation

bl ock belongs. If it is determned in step S35 that a used allocation bl ock

[ t included, .th P | ust | E Ol ' th

process goed B st ArraiEisty Frobipleckife MEGRRY, Addr Mumthe N¢

read data i Seﬂérgé ‘é.fbé%f&‘ L datdea ey et .t iE ehf eqllddadtidnn Hlkekease
e

where data recor on avirgin disc is read out because data is recorded

on a virgin gd uster ebiindhgsvayrdsatei bedcnbogearthe eheedeltatrmimautrioed in
the conventional art where read- out was not possible because data was not

recorded is i eyesth esB2 ii.sudl ThattephS3proeess ¢bas alatto cstrep i933prtact i cal
terms, be read fromthe virgin cluster even without an initialization
process bei ngxesatet edn | érrbr spetecess, nednidn thep 888d: hprogastedis

all ocation block is'included, the process goes on to step S38 and data

37 completed.

If an allocation block is found in step S32, the
pfocess goes to step S34 and the volume space bitmap is
scanned to determine whether or not a used allocation block
is included within the cluster to which this allocation
block belongs. If it is determined iﬁ step S35 that a used
allocation block is not included, then this cluster is a
virgin cluster.

In this case, the process goes on to step S36 and the
whole of the RAM for writing in the :ead data is written
with NULL data. This has the effect that in the case where
data recorded on a virgin disc is read out because data is
recorded on a virgin cluster in the way described above,
the case that occurred in the conventional art where read-
out was not possible because data was not recorded is
prevented. i.e. this step S36 meéns that data can, in
practical terﬁs,.be fead from the virgin ‘cluster even
without an initiélization process being executed.

If it is determined in step S35 that a used.allocation

block is included, the process goes on to step S38 and data



for the allocation block taken as the read-out target fromthe data track
Is read out and then read into a prescribed positionin the RAM In this
way, used allocation blocks of this enbodi nent are allocation bl ocks that
are actually recorded with data, not unsgywitten allocation bl ocks.
Therefore, in step S39, a determ nation as to whether or not data can be
read can be made during nornmal operation, with the exception of cases where
abnornmalities occur at the disc. If abnormalities or the like are then
present at the disc, a determ nation can be nade that data cannot be read,

o e IBESCE 513480411 80 i SRS AL Shl, By

read process IS conp " of step e process goes on

to step S37, tRBUghtal Erdekeid Peda Vet Neia ¥ndWirddd Dicd Ne gddehBsedeen

read out. If there is data remaining that has not been read out, the

process goespgBitfoft B HE RAME 1 AILES whgNuEBUADSoEAt Sb. b ESdkaféer the
file position (read-out start position) has been updated with the new

posi ti-on andthhie saB>JiEassaré atpeabedonThl ooiad- chat pageessctwallen
conpleted after it has been determned in step S37 that all of the data has
been read. | petchededowkthalgtaccortdiungwird ttensatdbbodthemtblocks he case
where .data is read froma virgin cluster, there is no need for a process
where NULL data i $hprefpseor éndstepafdoi he determiratiompante nvkhetheration

process so that virgin 38 .
or not  data can' be read can be made during normal

operation, with the exception of cases where abnormalities
occur at the disc. If abnormalities or the like are then
present at the disc{ a determination can be made that data
cannot be read, the process goes on to étep S33, an error
process is carried out, and the read process is completed.

After step S36 or step S39, the process goes on to
step 837, and it is determined whether or not all of the
data has been read out. If there is data remaining that has
not been read out, the process goes on to step S40. The
process then returns to step S31 after the file position
(read-~out start position) has been updated with the new
_position and the same process is repeated. The read-éut
process is then completed after it has been determined in
"step S37 that all of the data has been read.

In the above way, according to this embodiment, in the
case where data is read from a virgin cluster, there is no
need for a proceés where NULL data is pre-recorded at all

the clusters using an initialization process so that virgin



clusters do not exist because NULL data is read fromvirgin clusters and
out putted. ,The user can therefore start using the MD data disc directly
after purchase. Further, costs may al so be reduced because it is no |onger
necessary for the manufacturer to prepamg MD data di scs for which an
initialization process has already been carried out for sale. Still
further, witing to a virgin disc may be carried out nore rapidly because
processes for actually readi ng data beforehand are no | onger necessary.
Reading froma virgin cluster may al so be carried out nore quickly because

processes f ol [QallNG AR TL9T-2RachUa! Nﬁﬂﬂ%&%;f%treéa@;%ﬂ l%grg;gn' onger

necessary. en an.1nstruction to erase tenporaril ecord tais

i nput t eql, “’t?l&é)&&}}é?té‘ﬂd 6@;91%.‘131‘& iu%éiOtca%Ptt‘}!@Ile)foﬁ*ea%%@;rtTmﬁ_ng _
allocation block is then listed as an avail able allocation block, with it

bei ng possi biige tMpWEREE BEWcdHid it Ivhen Fap! wietag€cordedhdat acdstst he
.conventi onal managenent nethod, recording data was recorded after the

readi ng- out mdy dalso abéunediyicedcbedadsat ithis abulbayeevarcessbtty dase
where data was recorded for clusters (pseudo or quasi-virgin clusters)
conpri sed oftleé| meauifacthirecksté opreparke MD sd4ypediscdatomawhichpeamarily
erased. In this enbodi nent, these pseudo or quasi-virgin 39
initialization process has already been carried out for
sale.
Still further, writing to a virgin disc'may be carried
out more rapidly because processes for aétually reading
data beforehand are no longer necessary. Reading from a
virgin cluster may also be carried out more quickly because
processes for reading data from an actual virgin .cluster
are also no longer necessary.
. When an instruction to erase temporarily recorded file
data is inputted, the completely recorded data is not
actually erased. This allocation block is then listed as an
available allocation block, with it being possible to write
new data on the completely récorded data. In the
conventional management method, recordiﬂg data was recorded
after the reading-out of data actually recorded at this
cluster even in the case where data was recorded for
clusters (pseudo or quasi-virgin clusters) comprised of
allocation blocks for which this type of data was

temporarily erased.

In this embodiment, these pseudo or quasi-virgin



clusters are handled in the sane way as true virgin clusters that are
conpletely not recorded with data because a used allocation block (01) is
~not included (i.e. these pseudo-virgin clusters are listed as avail abl e
al l ocation blocks (00)). It is therefore3possible to wite to and read from
t hese pseudo or quasi virgin clusters in a rapid manner in the sane way as
for real virgin clusters. In the above, the present invention has been
descri bed taking as an exanple the case of an MD data disc application,
but the present invention may al so be applied to other data recording

dia. A ' he d ' medi ] d
Code i s r ocOAMRF U aAben yaRaREaC ol hen HAP" Wr (BE, | PEuECor AalAs

enen a i s actual recorded at

~1ogical blogk,aad,a thagt %&%e@o 45, nRAOnARG Haenvd theakea Basabsen

allotted for recor ata 'has not yet actually been recorded. It is

therefore possidde dp1sbatiAgubshcRelpRENiBOLD OadRmand Bl these
initialization process can be omtted. Wen prescribed data is recorded at

the | ogical dyermesigigithaTidtsdrd idme Pesed idedcaviat labker stbodetien the
prescri bed [ ogical blocks conprising the recording block, and NULL data is
recorded at Hllekser@ioni)ngIkodscthebéfokes maoagitils g mind tiee Gor @inglg rispdck.
The initialization process can therefore be omtted and nore rapid
recording i Symsstheee pseiio or quasi virgin clusters in a rapid
manner in the same way as for real virgin clusters.
| In the above, the present invention has been described
-taking as an .example the case of an MD data disc
application, but the present invention may also be applied
to other data recording media.

According to the data recording.medium nmanagement
method, a used code is recorded as a management code when
data is actualiy recorded at logical block and a un-written
code is recorded when a region has been allotted for
recording but daté has not yet actually been recorded. It
is therefore poséible to distinguish betwgen both parties
and an initialization process can be omitted.

When prescribed data is recorded at the logical blocks
for the first time, prescribed data is recorded at the
prescribed logical blocks comprising the recording block,
and NULL data is recorded at the remaining logical blocks
comprising the recording block. The initialization process
can therefore be omitted and more rapid recording is

possible.



Furthernore, .dummy data is recorded to | ogical blocks other than the

| ogi cal bl gcks for recording the recording data in the case of recording
data when the recording bl ock does not include a |ogical block allotted
with a used code. An initialization prapess for recording NULL data before
starting to use the data recording nediumis therefore not necessary. The
dummy data is outputted as playback data fromthe | ogical blocks upon an
instruction to play back data fromrecordi ng bl ocks not recorded with data.
An initialization process may therefore be omtted and rapid reading is

possi ble. In addi i ungﬂ?g t 3ai t I %F@g om
the | ogical bl ockgh?ghte%—gsggée 0 gl g?/?%gfﬁa%%%g‘?%@vs%ﬁnﬁt( e r%%ir%?%%
bl ock does ngtnerckude @hle0divedlcall ealockd (Edred:éﬂdﬂai%gJ% cmsbrcﬂh%

e

initialization process is therefore not carried out and handling can

carried out gatardfit thal caee NBf aseddiligly daeae witehettat secoe@ifgdBdclieach
| ogi cal bl ock. WHAT IS CLAIMED IS: 1. A data recordi ng nedi um

managenent mdbksdnot imohgdaga dloptcal ddaak ] loedednwi oh aeusedim@dand

playing back data in units of |ogical blocks, conprising the steps of:

managi ng t heAhodinddlialligeldsiarsiprpeessigiornretbadingeivilde fladia thefolce a

recordi ng medium recording a used flag as_the nmanagenent flag for the
starting to use the data recording medium is therefore not
necessary.

The dummy data is outputted as playback data from the
logical blocks upon an instruction to play back data from
recording blocks not recorded with data. An initialization
process may therefore be omitted and rapid reading is
possible.

In addition, the dummy data is outputted as playback
data from the logical blocks in the case of playing back
data when the recording block does not include a logical
block allotted with a used code. An initialization process

is therefore not carried out and handling can be carried

out in practical terms as though there were data recorded

at each logical block.



| ogi cal bl ock when data is actually recorded at the |ogical block; and
recording gn un-witten flag as the managenent flag when the | ogical block
has been allotted as a region for recording the da%afw#th~Thé“ﬂéT_—ﬁéving

not yet actually been recorded. 2. A dat@ recordin
met hod according to claim1, wherein the management mﬂﬁg mﬂl ed at a
different region froma region where the data is r dat a
recordi ng medi um managenent net hod according to clainms 1 or 2, wherein the

managenment flags are shared as flags for indicating regions of t he data
recordi ng negﬁgqlgghgiA&ﬂﬁﬂ i%e region for recording the data. 4. A data
recordi ng nme m thod according to clains 1, 2 or 3, wherein
the managemeqt fl 408akACl-Ud8 ALnbCARH BenBhagineie! habheal badnbidlea! N
t he presence of- a region capa el ng use or recordi ng data and

defect flag kndhea! rBEcHASNY' REGIGR fr FdRFAR %.‘x&kinﬁala?flng‘lgaéﬁf aata
A data recordi ng nedi um managenent nethod according-to clains 1, 2, or

for recordi ngndahdtknolinlbgical rsTedlck NGdapadlisd ngothel sedpsf ofi: pl ural ity of
| ogi cal bl ocks and playing back the data in units of the |ogical blocks,

further conpri si nganaeyisiceptloé : logdcad|Mankscusbnd mamagﬁmeﬁmaﬁlegsrlbed
| ogi cal recorded on the data recording medium;

'recording a used flag.as the management flag for the
logical block when data is actually recorded at the logical
block; and | |

recording an un-written flag as the management flag
when the logical block has been ailotted as a region for
recording the data with the data having not yet actually
been recorded.
2. A data recording medium management method according to.
claim 1, Wherein the management flags are recorded at a
different region from a region where the data is recorded.
3. A data recording medium management method according to
claims 1 or 2, wherein the management flags are shared as
flags for indicating regions of the data recording medium
other than the region for recording the data.
4. A data recording medium managemént method according to
claims.l, 2 or 3, wherein the nmanagement flags include at
1§ast one of an available flag indicating the presence of a
region capable of being used for recording data and a

defect flag indicating the presence of a region having a



bl ocks conprised of the recording bl ocks and recording dumny data at the

remai ni ng l,ogi cal bl ocks conprised of the recording blocks when recording
the prescribed data at the | ogical blocks for the fiTst tine. 6. A data

recordi ng nmedi um managenent nethod accorddg to claim ' rwmn
recording the prescribed-data at the | ogical blocks f‘m““mﬂ““mul\ , the
prescribed data to be recorded is stored at a positionscorrespohdihg to a

| ogi cal bl ock taken as the recording target and data recorded in a wite
buffer is recorded after the dummy data with an anount of occupying a
single recor gyl ock is stored in the wite buffer. 7. A data recording
medi um managenent net hod of managi ng a data recordi ng nedi um for recording

data in units of PEERH IBRYrebky wRMunS 8dnabeheRbUndthbd 6F hadhedhg
bl ocks and pl aying back the data 1n units of the |ogical blocks, conprising

the steps of .a caatyi recoundiimnapedtmn €brt tedngliond datskinusimpts o43
managenent flags including a used flag indicating that the data is actually
recorded and msrvonding teeks! egmpedsedt ofiga tplirdlhicey @fi dalgikiadcblbaksbeen
allotted as a region for recording data with the data having not actually
yet been recandkdylalcing backhgthbedhta tn woits hefr ther Hoggchlobhkotriken as
a recording target includes the |ogical block allotted

comprising the step of:

recoxrding prescribed data at'the prescribed logical

blocks comprised of the recording blocks and recording

dummy data at the remaining logical blocks comprised of the

recording-blocks when recording the prescribed data at the

logical blocks for the first time.

6. A data recording medium management method according to

claim 5, wherein, when recording the prescribed data at the

logical blocks for the first time, the prescribed data to

be recorded is stored at a position corresponding to a

logical block taken as the recording target and data

recorded in a write buffer is recorded after the dummy data

with an amount of occupying a single recording block is

stored in the write buffer. |

7. A data recording medium management method of managing

a data recording‘medium for recording data in units of

recording blocks comprised of a plurality of logical blocks

and playing back the data in units of‘the logical blocks,

comprising the steps of:

carrying out management of the logical blocks using

R
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with the used flag when recording of the data to the |ogical block is.
I nstrycted;, reading the data recorded at the l.ogical bl |
the used flag, and recording the read data at a prescribed | ogical block of
the recording bl ock together with recordi4sy data, when tﬂ“&“ﬁ E“llnugtw'“tk
i ncludes the logical block allotted with the used flag; ¥ t
data in units of the recording blocks in such a manner that % he recordi ng

data is recorded at ‘the prescribed |ogical blocks conprising the recording
bl ocks and dummy data is recorded at the remaining |ogical blocks

conprising t n cl t Qe Ok§L R0 S Lpel ude
t he | ogi cal @?gcgggFﬁ%tgégb%i?ﬁc%ﬁggﬂgeg ?Fgg.fg#& lﬁégg%ggﬁgcggangﬂﬁediun1
nmanagenent nehkadiaceetdaNlyt fe&bPdd® dnd an Irlfvrdtten flher ihGgending data
in units of recording blocks conprised of a plurality of |ogical blocks and
pl ayi ng back thae ddiea 1dgidal sbbdck hRakopeenl alllotked as enpegbomgfobe
step of: outputting dummy data fromthe | ogical blocks as playback data
upon an i nst mecoirdinigo datay bddih ddiea datEmtaheing owtdi actiw bk syebt beenor ded
with the data. 9. A data recordi ng nedi um managenent net hod of nmanagi ng a
data recordi mgcowdedm for recording data in units of recording bl ocks

conprised of a plurality of Io%ical bl ocks and pl ayi ng_back the data in
units of the | ogi €fitepMggiqg whether or not the recording block taken

as a recording target includes the logical block allotted
with the used flag when recording of the data to the
logical block is instructed;

'reading the data recorded at the logical block
allotted with the used flag, and recording the read data at
a prescribed logical block of the recording block together
with recording data, when the recording block includes the
logical block allotted with the used flag; and

recording the data in units of the recording blocks in

such a manner that the recording data is recorded at the

- prescribed logical blocks comprising the recording blocks

and dummy daté is recorded at the remaining logical blocks

comprising the recbrding blocks, when the recording block

does not include the logical block allotted with the used
flag.

8. A data reéording medium management method of managing

a data recording médium for recording data in units of

recofding blocks comprised of a plurality of logical blocks

~and playing back the.data in units of the logical blocks,

e
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conprising the steps of: carrying out nmanagenent of the Iogical blocks
.usi ng ,managenent .fl ags including a used flag indicating that the data is

actually recorded and an un-witten flag indicating tha—‘Tﬁé‘Ttmﬁfﬁﬂ-JﬂJMHL
has been allotted as a region for recordi4dag the data mnt H@ﬁhaV|ng

not actually yet been recorded; determ ning whether or n ﬂﬂ'”ﬂw
bl ock taken as a target for playlng back includes the Ioghca

allotted with the used flag when pl ayi ng back the data fron1the Iog|cm

bl ock is instructed; reading the data recorded at the |ogical block

allotted mntgﬁﬁgﬁ?ﬁggﬁ £hag geﬁnofhe recordi ng bl ock includes a | ogical

bl ock allotte e use and reading the data in units of the

| ogi cal bl ocks i n oyt {8y nahn&dg,atdéem:%t arhé ql&g%&éﬁdba%dwsay&@ck
data fromthe | ogical blocks when~the recordi ng bl ock does not

i nclude the paegbdicRydakactpsh! ght stiddtidie tesedalbagk Hata fﬁoﬂlatﬁe
recordi ng nmedi um managenent net hod according to any of clains 5 to 9,

wher ei n the kregiozdinkl bllekargotl tecatdead wiltdrkheaddtahe recordi ng bl ocks
are clusters. 11. A data recordi ng nedi um managenent devi ce for managi ng
a data recor di.ng Fediata frecordingdimediandmphagengnbanktiafiacf nmanagingf
| ogi cal bl ocks, conprising: managi ng neans for managi ng the |ogical bl ocks
usi ng a data recording medium for recording data in units of
recording blocks comprised of a plurality of logical blocks
and playing back the data in units of the logical blocks,
comprising the steps of:
carrying out management of the logical blocks using
management flags including a used flag indicating that the
data is actually recorded and an un-written flag indicating
that the logical block has been allotted as a region for
recording the data with the data having not actually yet
been recorded;
determining whether or not the recording block taken
as a target for playing back includes the logical block
allotted with the used flag when playiﬁg back the data from
the logical block is instructed;
reading the data recorded at the.logical block
allotted with the used flag when the recording block
includes a lbgical block allotted with the used flag; and
reading the data_in units of the logical blocks in
such a manner that dummy data is outputted as playback data

from the logical blocks when the recording block does not



managenent fl ags; first recording means for recording a used flag as the
managenent ,fl ag when data is recorded at the Iogl

recordi ng means for recording an un-witten fl mana enent | ag
‘when the | ogical block has been allottediSas a regl o”lllﬂ““l"a Ellllhe dat a
with the data having not yet actually been recorded

recordi ng nmedi um managenent - devi ce for nmanagi ng a ‘dat’a recor I ng medi um f or
recording data in units of recording bl ocks conprised of a plurality of
| ogi cal blocks and playing back the.data in units of the Iogical bl ocks,

compri si ng: JROAGEMEN,. bt Cr‘o"l X QQlBEESH&Pag e catl ng t%] S9! cal

bl ocks usi ng nanagenent ags | I’ ng a use at the

data is actugply racexegd z‘%@:@rﬁ@. gnme\ﬁrlhht SRnahdntdideatidy dddrd

| ogi cal bl ock has been allotted as a regionfor recording data with the

data havi ng get ag§t Wt | ¥1 ¥Hhs bseBor 8GORRG e Lt S DbBUcHRABLINs are
det erm ni ng whet her or not the recording block taken as a recordi ng target

i ncl udes t heallbgtatiohlobdcke |aid athenirigroiriéngsbllotkagardenluscarsli ng -of
the data to the logical block is instructed; first recording neans for
readi ng the data rechr detat reberiddgioc aheivmk mahagemdnti tdevheeuskalr | ag,
and recording the read data at a prescribed |ogical block of
managing a data recording medium for recording and playing
back data in units of logical blqcks, comprising:
managing means.for managing the logical blocks using
management flags;
first recording means for recording a used flag as the
management flag when data is recorded at the logicallblock;
and
second recording means for recording an un—Qritten
flag as the management flag when the logical block has been
allotted as a.region,for.recording the data with the data
having not yet actually been recorded.
12. A data recording medium management device for
managin§ a data recording medium for recording data in
units of recording blocks comprised of a plurality of
logical blocks and playing back the data in units of the
logical blocks, comprising:
management means for carrying out ménagement of the
logical blocks using management flags including a used flag

indicating that the data is actually recorded and an un-

written flag indicating that the logical block has been



the recording block together with recordi ng data, when the recordi ng bl ock
includes the logical block allotted with the used flag; and second
recordi ng means for recording the recording data at .t ' i cal
bl ocks conprising the recording bl ocks a&d recording Egmmﬂﬂ““)m I“'ﬁ
remai ni ng | ogi cal bl ocks conprising the recordi ng bl ocks, cwhen ® hé *
recordi ng bl ock does not include the logical block . allotted with the used
flag. 13. A data recordi ng nedi um managenent devi ce for managi ng a data
recordi ng nmedium-for recording data in units of recording bl ocks conprised
of a plural iim&été@%%a'abke@&%na%ﬂol 2ubBgdhagk ddwa detiah nchei dataf the
| ogi cal bl ocks, conprising: managi ng nmeans for carrying out nmanagenent of
the | ogical ﬁ&ﬁq{%n&' RetHanageyent bébagsedsededti ng a used flag

indicating that the data is actually recorded and an un- witten flag

i ndi cating that tdeténnichhghbheaks hfisr béeteahiningdwhstheregiromotothe
recording the data with the data having not actually yet been recorded,

det er mi ni ng rezosding béockniaken asetchereanrding t vrrgetoinrAydssodie aken
as a target for playing back.includes the |ogical_ block allotted with the
used flag wikvgital ibkpduack ledted waiht hhe| veed af1ag Jlen L9t Rg &F

readi ng means for readiqglthe data recorded at the qujcal bl ock allotted
with the usethe | datawien e dagidrdgblock 1s instructed;

first recording means for reading the data recorded at

the logical block allotted with the used flag, and
recording the read data at a prescribed logical block of
the recording block together with recording data, when the
recording block includes the logical'block allotted with
the used flag; and ‘
second recording means for recofding the recording

data at the prescribed 1ogical blocks comprising the
recording blocks and recording dummy data at the remaining
logical blocks comprising the recording blocks, when the
recording block does not include the logical block allotted
with the- used flag.
13. A data recording medium management dgvice for
managing a data recording medium for recording data in
units of recording blocks comprised oﬁ.a plurality of
logical blocks and playing back the data in units of the
logical blocks, comprising:

| managing means for carrying out management of the

logical blocks using management flags including a used flag



bl ock includes a | ogical block allotted with the used flag; and outputting
means .for Qutputting the dummy data as playing back data fromthe | ogical
bl ock when the recordi ng bl ock does not include the—recording brock

allotted with the used flag. 14. A recgyding nedi ' and
pl ayi ng back data in units of |ogical blocks, comrmm@}"miﬂﬂmmgi on
for recording the data; and a second region for recOk mamagenent dat a
for managing the first region, wherein a used flag indicating that data is

actually recorded at the | ogical block and an un-witten flag indicating

L1 Lhe LoPiARLoRbent Rasihn Sl doei gy gackonchesrgian e oot
second regi ORritten flag indicating that the logical block has been
allotted as a region for recording the data with the data
having not actually yvet been recordea;
determining means for determining whether or not the
recording block taken as a target for playing back includes
the logical block allotted with the used flag when playing
back data from the logical block is instructed;
reading means for reading the aata recorded at the
logical block allotted with the used flag when a recording
~block includes a logical block allotted with the used flag;
and
outputting means for outputting the dummy data as
playing back data from the logical block when the recording
block does not include the recording block allotted with
the used flag.
14. A recording medium for recording and playing back
data in units of logical blocks, comprising:-
a first region for recording the data; and
a second region for recording management data for
managing the first region, wherein a used flag indicating
that data is actﬁally recorded at the logical block and an
un-written flag indicating that the logical block has been
allotted as a region for recording the data with the data

having not yet actually been recorded are recorded at the



second region.
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