
INFORMATION RECORDING MEDIUM, RECORDING/REPRODUCING METHOD AND APPARATUS,
AND HOST APPARATUS BACKGROUND OF THE INVENTION [0001]This application
claims all benefits of Korean Patent Application No. 10-2004-0031771, filed
on May 6, 2004, in the Korean Intellectual Property Office, the disclosure
of which is incorporated herein in its entirety by reference. 1. Field of
the Invention [0002] The present invention relates to an information
recording medium, and more particularly, to an information recording
medium, a recording/reproducing method and apparatus, and a host apparatus,
in which it is determined whether a rewritable medium can be reinitialized
when the medium is loaded into a drive system. 2. Related Art [0003] The
standards for optical systems including optical disc drive systems and
optical discs have to be frequently updated in light of the developments of
optical disc technology and semiconductor technology. 



[0004]FIG. 1 is a diagram for illustrating problems related to updating
standards for optical systems. Generally a new standard is obtained by
adding new functions to an old standard, and an old standard disc 12 is
designed to operate in an old standard drive system 11 and a new standard
disc 14 is designed to operate in a new standard drive system 13. [0005]
The old standard and the new standard may or may not provide
recording/reproducing compatibility. If the recording/reproducing
compatibility is assured, the old standard disc 12 and the new standard
disc 14 can be recorded/reproduced in both of the old and new standard
drive systems 11 and 13. For example, when the new standard disc 14 is
loaded into the old standard drive system 11, the old standard drive system
11 should properly operate in response to newly added functions in the new
standard. Therefore, standards should be designed to accommodate the
necessity of updating continuously. [0006] Accordingly, it is necessary to
define rules that allow a drive system to perform functions recognized by
an existing standard and rules that allow the same drive system to  perform
new functions not recognized by the existing standard. In a case where a
future standard is made by adding a new function to an existing standard,
if a future standard drive system stores in a disc information regarding
operations that an existing standard drive system needs to perform for the
new function, the existing standard drive system can read the information
from the disc adapted to the new function and perform the operations for
the new function. [0007]In this respect, a new technique of enabling an
existing standard drive system to reinitialize a new standard disc loaded
into the existing standard drive system is desired so as to accommodate
newly added functions provided by a new standard. 



SUMMARY OF THE INVENTION  [0008] The present invention provides an
information recording medium, a recording/reproducing method and apparatus,
in which a new standard disc can be advantageously reinitialized by an
existing standard drive system, so as to provide compatibility between the
new standard disc and the existing standard drive system. [0009] According
to an aspect of the present invention, an information recording medium is
provided with a data area, a defect management area for managing a defect
occurring in the data area, and an access control area in which access
control data regarding a recognizable function by a recording/reproducing
apparatus into which the medium is loaded and access control data regarding
an unrecognizable function by the recording/reproducing apparatus are
recorded, wherein a write protection flag recorded in the defect management
area and the access control data recorded in the access control area
provide reinitialize verification information for verifying whether the
medium is reinitializable. [0010] The access control data regarding the
recognizable function and the access control data regarding the
unrecognizable function may include common information to the recognizable
function and the unrecognizable function. The common information may
include an access control data ID for identifying a function, formatability
information for indicating whether the medium is formatable,
recordability/reproducibility information for indicating whether the defect
management area is recordable/reproducible, and
recordability/reproducibility information for indicating whether the data
area is recordable/reproducible.  [0011]The information indicating whether
a write inhibit hole formed in a cartridge containing the medium is open or
closed may provide further reinitialize verification information. [0012]The
reinitialize verification information may be provided in a priority order
of: the information indicating whether the write inhibit hole is open or
closed; the write protection flag; formatability information included in
the access control data regarding the unrecognizable function;
recordability/reproducibility information included in the access control
data regarding the unrecognizable function to indicate whether either of
the defect management area and the data area is recordable/reproducible;
formatability information included in the access control data regarding the
recognizable function; and recordability/reproducibility information
included in the access control data regarding the recognizable function to
indicate whether either of the defect management area and the data area is
recordable/reproducible. 



[0013] The access control data regarding the recognizable function may
further include information regarding reinitialization of the medium, and
the information regarding reinitialization may provide further reinitialize
verification information. [0014]The reinitialize verification information
may also be provided in a priority order of: the information indicating
whether the write inhibit hole is open or closed; the write protection
flag; formatability information included in the access control data
regarding the unrecognizable function; recordability/reproducibility
information included in the access control data regarding the
unrecognizable function to indicate whether either of the defect management
area and the data area is recordable/reproducible; formatability
information included in the access control data regarding the recognizable
function; recordability/reproducibility information included in the access
control data regarding the recognizable function to indicate whether either
of the defect management area and the data area is recordable/reproducible;
and the information regarding reinitialization included in the access
control data regarding the recognizable function. [0015] According to
another aspect of the present invention, an information recording medium is
provided with a data area, a defect management area for managing a defect
occurring in the data area, and an access control area in which access
control data regarding a recognizable function by a recording/reproducing
apparatus into which the medium is loaded and access control data regarding
an unrecognizable function by the recording/reproducing apparatus are
recorded, wherein information verifying whether the medium is
reinitializable is  provided by at least one among: information indicating
whether a write inhibit hole formed in a cartridge containing the medium is
open or closed; a write protection flag recorded in the defect management
area; formatability information included in the access control data
regarding the unrecognizable function to indicate whether the medium is
formatable; recordability/reproducibility information included in the
access control data regarding the unrecognizable function to indicate
whether either of the defect management area and the data area is
recordable/reproducible; formatability information included in the access
control data regarding the recognizable function to indicate whether the
medium is formatable; and recordability/reproducibility information
included in the access control data regarding the recognizable function to
indicate whether either of the defect management area and the data area is
recordable/reproducible. [0016] According to still another aspect of the
present invention, a recording/reproducing method is provided for recording
data onto or reproducing data from an information recording medium. Such a
recording/reproducing method comprises reading a write protection flag from
a defect management area provided for managing a defect occurring in a data
area on the medium and reading access control data from an access control
area in which access control data regarding a recognizable function by a
recording/reproducing apparatus into which the medium is loaded and access
control data regarding an unrecognizable function by the
recording/reproducing apparatus are recorded; and determining whether to
reinitialize the medium based on the write protection flag and the access
control data. [0017] The determining whether to reinitialize the medium may
further depend on information indicating whether a write inhibit hole
formed in a cartridge containing the medium is open or closed. [0018] The
determining whether to reinitialize the medium may also depend on
information provided in a priority order of the information indicating
whether the write inhibit hole is open or closed, the write protection
flag; formatability information included in the access control data
regarding the unrecognizable function, recordability/reproducibility
information included in the access control data regarding the
unrecognizable function to indicate whether either of the defect management
area and the data area is recordable/reproducible, formatability
information included in the access control data regarding the recognizable
function, and recordability/reproducibility information included in the
access control data regarding the 



recognizable function to indicate whether either of the defect management
area and the data area is recordable/reproducible. [0019] The access
control data regarding the recognizable function may further include
information regarding reinitialization of the medium, and the determining
whether to reinitialize the medium may further depend on the information
regarding reinitialization. [0020] The determining whether to reinitialize
the medium may also depend on information provided in a priority order of
the information indicating whether the write inhibit hole is open or
closed, the write protection flag, formatability information included in
the access control data regarding the unrecognizable function,
recordability/reproducibility information included in the access control
data regarding the unrecognizable function to indicate whether either of
the defect management area and the data area is recordable/reproducible,
formatability information included in the access control data regarding the
recognizable function, recordability/reproducibility information included
in the access control data regarding the recognizable function to indicate
whether either of the defect management area and the data area is
recordable/reproducible, and the information regarding reinitialization
included in the access control data regarding the recognizable function.
[0021] The recording/reproducing method may further include reinitializing
the medium by removing data recorded in the defect management area and file
system data recorded in the data area, if there is determined to
reinitialize the medium. [0022] According to yet another aspect of the
present invention, a recording/reproducing method is provided for recording
data onto or reproducing data from an information recording medium. Such a
recording/reproducing method comprises reading a write protection flag from
a defect management area provided for managing a defect occurring in a data
area on the medium and reading access control data from an access control
area in which access control data regarding a recognizable function by a
recording/reproducing apparatus into which the medium is loaded and access
control data regarding an unrecognizable function by the
recording/reproducing apparatus are recorded; and determining whether to
reinitialize the medium based information indicating whether a write
inhibit hole formed in a cartridge containing the medium is open or closed,
the write protection flag, formatability information included in the access
control data regarding the unrecognizable function,
recordability/reproducibility information included in the access control
data regarding the unrecognizable function to indicate whether either of
the defect management area and the data area is recordable/reproducible,
formatability information included in the access control data regarding the
recognizable function, and recordability/reproducibility information
included in the access control data regarding the recognizable function to
indicate whether either of the defect management area and the data area is
recordable/reproducible. [0023] According to a further aspect of the
present invention, a recording/reproducing apparatus is provided for
recording data onto and/or reproducing data from an information recording
medium. Such a recording/reproducing apparatus comprises a writing/reading
unit arranged to read a write protection flag from a defect management area
provided for managing a defect occurring in a data area on the medium and
reading access control data from an access control area in which access
control data regarding a recognizable function by the recording/reproducing
apparatus loaded with the medium and access control data regarding an
unrecognizable function by the recording/reproducing apparatus are
recorded; and a control unit arranged to determine whether to reinitialize
the medium based on the write protection flag and the access control data. 



[0024] The control unit may also determine whether to reinitialize the
medium based on further information indicating whether a write inhibit hole
formed in a cartridge containing the medium is open or closed. [0025] The
control unit may also determine whether to reinitialize the medium based on
information provided in a priority order of the information indicating
whether the write inhibit hole is open or closed, the write protection
flag, formatability information included in the access control data
regarding the unrecognizable function, recordability/reproducibility
information included in the access control data regarding the
unrecognizable function to indicate whether either of the defect management
area and the data area is recordable/reproducible, formatability
information included in the access control data regarding the recognizable
function, and recordability/reproducibility information included in the
access control data regarding the recognizable function to indicate whether
either of the defect management area and the data area is
recordable/reproducible. [0026] The access control data regarding the
recognizable function may further include  information regarding
reinitialization of the medium, and the control unit may determine whether
to reinitialize the medium further based on the information regarding
reinitialization. [0027] The control unit may determine whether to
reinitialize the medium based on information provided in a priority order
of the information indicating whether the write inhibit hole is open or
closed, the write protection flag, formatability information included in
the access control data regarding the unrecognizable function,
recordability/reproducibility information included in the access control
data regarding the unrecognizable function to indicate whether either of
the defect management area and the data area is recordable/reproducible,
formatability information included in the access control data regarding the
recognizable function, recordability/reproducibility information included
in the access control data regarding the recognizable function to indicate
whether either of the defect management area and the data area is
recordable/reproducible, and the information regarding reinitialization
included in the access control data regarding the recognizable function.
[0028]If the control unit determines to reinitialize the medium, the
control unit may control the writing/reading unit to remove data recorded
in the defect management area and file system data recorded in the data
area. [0029] According to another aspect of the present invention, a
recording/reproducing apparatus is provided for recording data onto and/or
reproducing data from an information recording medium. Such a
recording/reproducing apparatus comprises a writing/reading unit arranged
to read a write protection flag from a defect management area provided for
managing a defect occurring in a data area on the medium and reading access
control data from an access control area in which access control data
regarding a recognizable function by the recording/reproducing apparatus
loaded with the medium and access control data regarding an unrecognizable
function by the recording/reproducing apparatus are recorded; and a control
unit arranged to determine whether to reinitialize the medium based on
information indicating whether a write inhibit hole formed in a cartridge
containing the medium is open or closed, the write protection flag,
formatability information included in the access control data regarding the
unrecognizable function, recordability/reproducibility information included
in the access control data regarding the unrecognizable function to
indicate whether either of the defect management area and the data area is
recordable/reproducible, formatability information included in the access
control data regarding the recognizable function, and
recordability/reproducibility 



information included in the access control data regarding the recognizable
function to indicate whether either of the defect management area and the
data area is recordable/reproducible. [0030] According to still another
aspect of the present invention, a recording/reproducing apparatus is
provided for recording data onto and/or reproducing data from an
information recording medium. Such a recording/reproducing apparatus
includes a writing/reading unit arranged to read a write protection flag
from a defect management area provided for managing a defect occurring in a
data area on the medium and reading access control data from an access
control area in which access control data regarding a recognizable function
by the recording/reproducing apparatus loaded with the medium and access
control data regarding an unrecognizable function by the
recording/reproducing apparatus are recorded; and a control unit arranged
to transmit the write protection flag and the access control data to a host
apparatus, and to reinitialize the medium according to a result of the host
apparatus determining whether to reinitialize the medium based on the write
protection flag and the access control data. [0031] According to yet
another aspect of the present invention, a host apparatus is provided for a
recording/reproducing apparatus writing data onto and/or reading data from
an information recording medium. Such a host apparatus includes a control
unit coupled to receive, from the recording/reproducing apparatus, a write
protection flag read from a defect management area provided for managing a
defect occurring in a data area on the medium and access control data read
from an access control area in which access control data regarding a
recognizable function by the recording/reproducing apparatus loaded with
the medium and access control data regarding an unrecognizable function by
the recording/reproducing apparatus are recorded, and determine whether to
reinitialize the medium based on the write protection flag and the access
control data. [0032] Additional aspects and/or advantages of the invention
will be set forth in part in the description which follows and, in part,
will be obvious from the description, or may be learned by practice of the
invention. BRIEF DESCRIPTION OF THE DRAWINGS  [0033]A better understanding
of the present invention will become apparent from the following detailed
description of example embodiments and the claims when read in connection 



with the accompanying drawings, all forming a part of the disclosure of
this invention. While the following written and illustrated disclosure
focuses on disclosing example embodiments of the invention, it should be
clearly understood that the same is by way of illustration and example only
and that the invention is not limited thereto. The spirit and scope of the
present invention are limited only by the terms of the appended claims. The
following represents brief descriptions of the drawings, wherein:
FIG. 1 is a diagram for illustrating problems related to updating standards
for optical systems;        FIG. 2 illustrates a structure of a disc
according to an embodiment of the present invention; FIG. 3 illustrates a
detailed structure of a defect management area (DMA) #1 shown in FIG. 2;
FIG. 4 illustrates a detailed structure of an access control area shown in
FIG. 2;        FIG. 5 is a schematic block diagram of a
recording/reproducing apparatus according to an embodiment of the present
invention;        FIG. 6 is a flowchart of a reinitializing method
according to an embodiment of the present invention; 



FIG. 7 illustrates reinitialize verification information according to an
embodiment of the present invention;        FIG. 8 is a flowchart of a
reinitializing method according to another embodiment of the present
invention;    FIG. 9 is a flowchart of an operation of reinitializing a
disc, shown in FIGS. 6 and 8; FIG. 10 is a flowchart of a reinitializing
method using reinitialize verification information according to an
embodiment of the present invention; and        FIG. 11 is a flowchart of a
reinitializing method using reinitialize verification information according
to another embodiment of the present invention. DETAILED DESCRIPTION OF THE
INVENTION  [0034] Reference will now be made in detail to the embodiments
of the present invention, examples of which are illustrated in the
accompanying drawings, wherein like reference numerals refer to the like
elements throughout. The embodiments are described below in order to
explain the present invention by referring to the figures.  [0035]FIG. 2
illustrates a structure of an example disc 100 serving as an information
recording medium according to an embodiment of the present invention.
Referring to FIG. 2, the disc 100 includes a lead-in area 110, a data area
120, and a lead-out area 130. 



[0036] The lead-in area 110 includes a pre-recorded area 111 in which
predetermined data is recorded when the disc 100 is manufactured, a test
area 112, an access control area 113, a defect management area (DMA) #2
114, and a DMA #1115. The pre-recorded area 11 can be used only for
reading. The test area 112, the access control area 113, the DMA #2 114,
and the DMA #1 115 are areas to which data can be written and rewritten
thereon. [0037] The pre-recorded area 111 stores information regarding the
disc 100 that is recorded, when the disc 100 is manufactured. For example,
the pre-recorded area 111 stores a disc ID, such as a disc manufacturing
number. [0038] The test area 112 is provided to test a recording power or
the like for optimal recording on the disc 100. [0039] The access control
area 113 is provided to record information prescribing operations of a
drive system operating according to a new standard. The access control area
113 will be described in detail with reference to FIG. 4. [0040] The DMA
#1115 and the DMA #2 114 are provided to record information regarding a
defect occurring in a user data area 122. The DMA #1115 and the DMA #2 114
will be described in detail with reference to FIG. 3. [0041] The data area
120 includes a spare area #0121, the user data area 122, and a spare area
#1 123. The user data area 122 is provided to record user data. The spare
area #0 121 and the spare area #1 123 provide replacement blocks replacing
defective blocks occurring in the user data area 122. [0042] The lead-out
area 130 includes a DMA #3 131 and a DMA #4 132. [0043]FIG. 3 illustrates a
detailed structure of the DMA #1 115 shown in FIG. 2. Referring to FIG. 3,
the DMA #1115 includes a disc definition structure (DDS) 31 and a defect
list (DFL) 33. 



[0044] The DDS 31 includes defect management information and disc
management  information. The DDS 31 includes a write protection flag 32 as
the disc management information. The write protection flag 32 provides
information that permits or prohibits writing to a recordable area in the
disc 100. For example, when the write protection flag 32 is set to "1",
writing is prohibited with respect to all of the recordable area in the
disc 100, except for the DMA. Here, the DMA may be excluded because
information recorded in the DMA including the write protection flag 32
needs to be changed. When the write protection flag 32 is set to "0",
writing is permitted with respect to all of the recordable area in the disc
100, except for the DMA. [0045] The DFL 33 contains information regarding a
defect. For example, the DFL 33 includes an address of a defective block
occurring in a user data area 122 shown in FIG. 2, an address of a
replacement block used for replacing the defective block, and state
information regarding the defect. [0046]FIG. 4 illustrates a detailed
structure of the access control area 113 shown in FIG. 2. Referring to FIG.
4, the access control area 113 includes access control data #1 410, access
control data #2 420, and access control data #3 430. [0047] The access
control area 113 stores a common information table regarding all functions
of existing standards and new standards. Access control data constitutes a
common information table regarding each function of the existing standards
and new standards. For example, the access control data #1 410 constitutes
a common information table regarding "function1", the access control data
#2420 constitutes a common information table regarding "function2", and the
access control data #3 430 constitutes a common information table regarding
"function3". The function1 may be provided by existing standards, and, as a
result, may be recognized by a drive system. However, the function2 and the
function3 may not be provided by existing standards, but rather by new
standards, and, as a result, may not be recognized by the drive system.
[0048] The access control data #1 410 includes an ACD_ID 411, i.e., an ID
used to identify access control data, formatability information 412 used to
indicate whether the disc 100 can be formatted, DMA
recordability/reproducibility information 413 used to indicate whether a
DMA is recordable or is only reproducible, spare area
recordability/reproducibility information 414 used to indicate whether a
spare area is recordable or is only reproducible, and user data area (UDA)
recordability/reproducibility information 415 used to indicate whether a
UDA is recordable or is  



only reproducible. The formatability information 412, the DMA
recordability/reproducibility information 413, the spare area
recordability/reproducibility information 414, and the UDA
recordability/reproducibility information 415 are included in the common
information table. [0049] A drive system can determine, based on the ACD_ID
411 shown in FIG. 4, whether the access control data #1 410 refers to a
recognizable function. In addition, the drive system can perform at least
minimum proper operations with respect to an unrecognizable function based
on fields included in the common information table. [0050] Similarly, the
access control data #2420 also includes an ACD_ID 421, formatability
information 422, DMA recordability/reproducibility information 423, spare
area recordability/reproducibility information 424, and UDA
recordability/reproducibility information 425. [0051] Turning now to FIG.
5, a schematic block diagram of an example drive system in the form of a
recording/reproducing apparatus according to an embodiment of the present
invention is shown. As shown in FIG. 5, the recording/reproducing apparatus
comprises a writing/reading unit 2 and a control unit 1. [0052] The
writing/reading unit 2 includes a pickup, and writes data to and reads data
from the disc 100. The control unit 1 controls the writing/reading unit 2
to write data to and read data from the disc 100 according to a
predetermined file system. In particular, the control unit 1 determines
whether to reinitialize the disc 100 and reinitializes the disc 100 if
necessary. The control unit 1 includes a system controller 10, a host
interface (I/F) 20, a digital signal processor (DSP) 30, a radio frequency
(RF) amplifier (AMP) 40, a servo 50, and a memory 60. [0053] During
recording, the host I/F 20 receives a predetermined write command from a
host 3 and transmits the same write command to the system controller 10.
The system controller 10 controls the DSP 30 and the servo 50 to execute
the write command received from the host I/F 20. The DSP 30 adds additional
data such as parity data to data received from the host I/F 20, performs
error correction coding (ECC) to generate an ECC block for error
correction, and modulates the ECC block in a predetermined mode. The RF AMP
40 converts data output from the DSP 30 into an RF signal. The
writing/reading unit 2 including the pickup writes the RF signal received
from the RF AMP 40 onto the disc 100. The servo 50 receives a  



servo control command from the system controller 10 and performs servo
control on the pickup included in the writing/reading unit 2. [0054] During
reproducing, the host I/F 20 receives a read command from the host 3. The
system controller 10 performs initialization needed for reproducing. The
writing/reading unit 2 radiates a laser beam on the disc 100 and outputs an
optical signal obtained from the laser beam reflected from the disc 100.
The RF AMP 40 converts the optical signal received from the writing/reading
unit 2 into an RF signal, provides modulated data obtained from the RF
signal to the DSP 30, and provides a servo signal obtained from the RF
signal to the servo 50. The DSP 30 demodulates the modulated data and
outputs data obtained by performing ECC on the demodulated data. Meanwhile,
the servo 50 receives the servo signal from the RF AMP 40 and the servo
control command from the system controller 10 and performs servo control on
the pickup included in the writing/reading unit 2. The host I/F 20
transmits the data from the DSP 30 to the host 3. The system controller 10
reads disc management information or defect information from the disc 100
and controls the servo 50 to read data from a position where data has been
recorded with no defects on the disc 100. [0055] The recording/reproducing
apparatus illustrated in FIG. 5, may be implemented by an individual
recording apparatus and an individual reproducing apparatus, or
alternatively, by a single apparatus designed to perform both recording and
reproducing operations. [0056] A reinitializing method performed by the
recording/reproducing apparatus shown in FIG. 5 according to an embodiment
of the present invention will be described with reference to FIG. 6. In the
reinitializing method illustrated in FIG. 6, a drive system, i.e., the
recording/reproducing apparatus shown in FIG. 5, determines whether to
reinitialize the disc 100. [0057]In operation 601, the disc 100 is loaded
into a drive system, i.e., the recording/reproducing apparatus shown in
FIG. 5. Next, in operation 602, the system controller 10 included in the
drive system receives a disc reinitialization command from the host 3.
Then, the system controller 10 controls the servo 50 to access an area on
the disc 100 in which reinitialize verification information is recorded, in
operation 603, and brings the reinitialize verification information from
the area and stores the same in the memory 60, in operation 604. Next, in
operation 605, the system controller 10 determines whether the disc 100 can
be  reinitialized, referring to the reinitialize verification information
stored in the memory 60. If the disc 100 cannot be reinitialized, the
system controller 10 sends an error message to the host 3, in operation
606. However, if the disc 100 can be reinitialized, the system controller
10 reinitializes the disc 100 accordingly, in operation 607. [0058]FIG. 7
illustrates a table 700 of example reinitialize verification information
701 



referred to by the system controller 10 according to an embodiment of the
present invention. As shown in FIG. 7, the reinitialize verification
information 701 includes write inhibit hole information 702, write
protection flag information 703, recognizable-access control data (ACD)
formatability information 704, recognizable-ACD DMA/UDA
recordability/reproducibility information 705, unrecognizable-ACD
formatability information 706, and unrecognizable-ACD DMA/UDA
recordability/reproducibility information 707. [0059] The write inhibit
hole information 702 is used to determine whether a write inhibit hole
formed in a cartridge containing the disc 100 is open or closed. The disc
100 may be placed in a cartridge for protection, and the cartridge may
include a write inhibit hole that can be directly controlled by a user.
When the write inhibit hole is open, writing to the disc 100 is prohibited.
When the write inhibit hole is closed, writing to the disc 100 is allowed.
In other words, if a user wants to prohibit writing to the disc 100, the
user can open the write inhibit hole before loading the disc 100 into the
drive system. On the contrary, if the user wants to allow writing to the
disc 100, the user can close the write inhibit hole before loading the disc
100 into the drive system. When the disc 100 is in a cartridge or when a
cartridge containing the disc 100 can be opened, the reinitialize
verification information 701 includes the write inhibit hole information
702. However, when the disc 100 is not in a cartridge, the reinitialize
verification information 701 does not include the write inhibit hole
information 702. [0060] The write protection flag information 703 may be
obtained from the DDS 31 included in a DMA in the lead-in area 110 of the
disc 100, as shown in FIG. 2 and FIG. 3. If the write protection flag
information 703 is set to prohibit writing, the disc 100 cannot be
reinitialized. [0061] The recognizable-ACD formatability information 704
and the recognizable-ACD DMA/UDA recordability/reproducibility information
705 may be obtained from access control data (ACD) regarding a function
that can be recognized by the drive system among ACD recorded in the access
control area 113 included in the lead-in area 110 of the disc 100, as
shown in FIG. 2 and FIG. 4. If the recognizable-ADC formatability
information 706 is set as unformatable, the disc 100 cannot be
reinitialized. In addition, if either of a DMA and a UDA is set as
unrecordable, the disc 100 cannot be reinitialized. [0062] Similarly, the
unrecognizable-ADC formatability information 706 and the recognizable-ADC
DMA/UDA recordability/reproducibility information 707 may be obtained from
access control data (ACD) regarding a function that cannot be recognized by
the drive system among ACD recorded in the access control area 113 included
in the lead-in area 110 of the disc 100. If the unrecognizable-ADC
formatability information 706 is set as unformatable, the disc 100 cannot
be reinitialized. In addition, if either of a DMA and a UDA is set as
unrecordable, the disc 100 cannot be reinitialized. [0063]The system
controller 10 checks each item included in the table 700 of the
reinitialize 



verification information 701, and determines that the disc 100 can be
reinitialized when all of the items allow writing. If any one of the items
is set as unrecordable, the system controller 10 determines not to
reinitialize the disc 100. [0064]Therefore, if it is determined that the
disc 100 cannot be reinitialized, the system controller 10 sends an error
message to the host 3, as shown in FIG. 6, in operation 606. However, if it
is determined that the disc 100 can be reinitialized, the system controller
10 reinitializes the disc 100 accordingly, as shown in FIG. 6, in operation
607. [0065]FIG. 8 is a flowchart of a reinitializing method according to
another embodiment of the present invention. The reinitializing method
shown in FIG. 8 is different from that shown in FIG. 6 in that the host 3,
rather than a drive system (i.e., the recording/reproducing apparatus shown
in FIG. 5), determines whether to reinitialize the disc 100.
[0066]Referring to FIG. 8, in operation 801, the disc 100 is loaded into a
drive system, i.e., a recording/reproducing apparatus as shown in FIG. 5.
In operation 802, the host 3 including a controller 70 and a memory 80 as
shown in FIG. 5, sends a reinitialization command to the drive system. In
operation 803, the system controller 10 included in the drive system, upon
receipt of the reinitialization command via the host I/F 20, controls the
servo 50 to access an area on the disc 100 in which reinitialize
verification information is recorded. In operation 804, the system
controller 10 included in the drive system, controls the writing/reading
unit 2 to read the  reinitialize verification information from the area on
the disc 100 and transmit the same reinitialize verification information to
the host 3. In operation 805, the controller 70 included in the host 3
stores the reinitialize verification information received from the drive
system in the memory 80, shown in FIG. 5. The reinitialize verification
information obtained has the same structure as the table 700 shown in FIG.
7. In operation 806, the controller 70 included in the host 3 determines
whether the disc 100 can be reinitialized, referring to the reinitialize
verification information. The determination is made using the method
performed by the drive system that has been described with reference to
FIG. 6 and FIG. 7. Next, in operation 807, the controller 70 included in
the host 3 outputs an error message to a user I/F, when it is determined
that the disc 100 cannot be reinitialized. In operation 808, however, the
controller 70 included in the host 3 sends a reinitialization execution
command to the drive system to reinitialize the disc 100, when it is
determined that the disc 100 can be reinitialized. 



[0067] Turning now to FIG. 9, an example operation of reinitializing a disc
100 according to an embodiment of the present invention is illustrated in
detail. When a disc 100 is to be reinitialized, whether determined by the
drive system as described with reference to FIG. 6, or alternatively, by
the host 3 as described with reference to FIG. 8, the system controller 10
included in the drive system removes a DMA from the disc 1000.
Specifically, a disc definition structure (DDS) and a defect list (DFL)
which are recorded in the DMA, as shown in FIG. 3, are cleared. Since the
disc 100 will be initialized, defect information regarding previous use is
not necessary. As a result, data in the DMA can be cleared. In addition,
while it is possible to mark a defect detected in the previous use, all
defect information indicating a result of linear displacement must be
removed. [0068] Therefore, clearing data in a DMA will be spontaneously
performed by updating the DMA with reinitialized DMA information. The
reinitialized DMA information may include an initial DFL and a DDS which
includes information on allocation of a spare area to a data area for
initial use of the disc 100, defect management, shown in FIG. 3, and a
start address and an end address of a user data area (UDA), shown in FIG.
2. [0069]Next, in operation 902, the system controller 10 included in the
drive system clears file system data. The file system data is recorded in a
predetermined portion of the user data are (UDA) to manage data recorded in
the UDA on the disc 100. If the file system data is not cleared, an
application does not recognize the disc 100 as empty, but is likely to
recognize the  disc 100 as having data. [0070]Reinitializing determination
methods using reinitialize verification information will be described in
detail with reference to FIGS. 10 and 11. Here, the reinitializing
determination methods are performed by a drive system, i.e., a
recording/reproducing system, shown in FIG. 5. However, such methods may
also be performed by a host 3 separate from the drive system, as shown in
FIG. 5. [0071]FIG. 10 is a flowchart of an example reinitializing
determination method using 



reinitialize verification information according to an embodiment of the
present invention. If the disc 100 is loaded into a drive system, i.e., the
recording/reproducing apparatus shown in FIG. 5, in operation 1001, the
drive system determines whether the disc 100 is in a cartridge. [0072]If it
is determined that the disc 100 is in the cartridge, in operation 1002, the
drive system determines whether a write inhibit hole is open. If it is
determined that the write inhibit hole is open, which prohibits writing,
reinitialization is prohibited in operation 1012. [0073]However, if it is
determined that the write inhibit hole is closed (not open), the drive
system determines whether the disc 100 is empty in operation 1003. Here, a
DMA included in a lead-in area on the disc 100 may be accessed to determine
whether the disc 100 is empty. In other words, when no data is recorded in
the DMA, the drive system recognizes that the disc 100 is empty since every
disc is initialized before being used and initialization information is
recorded in the DMA during the initialization. During the initialization of
the disc 100, an empty DFL including initialization information and a DDS
which includes information on allocation of a spare area to a data area for
replacement when a defect occurs in the data area and information on a
structure of the data area are recorded in the DMA included in the lead-in
area on the disc 100. [0074]If it is determined that the disc 100 is empty,
the drive system initializes the disc 100 according to a command from a
host 3, shown in FIG. 5, or a request from a drive manufacturer, in
operation 1004. [0075]If it is determined that the disc 100 is not empty,
that is, the disc 100 has been used, the drive system checks a value of a
write protection flag WP_flag among information included in the DDS
recorded in the DMA on the disc 100 in operation 1005. If the value of the
write 



protection flag WPflag is "1", the drive system recognizes that data
writing is prohibited with respect to all recordable areas on the disc 100
except for the DMA. Accordingly, in operation 1012, reinitialization is
prohibited. [0076] If the value of the write protection flag WP flag is
"0", an ACD_ID of each item of ACD recorded in an access control area on
the disc 100 is checked to determine whether each ACD item is about a
recognizable or unrecognizable function in operation 1006. If the drive
system can recognize a value of an ACD_ID, it is determined that an ACD
item is about a recognizable function. Otherwise, it is determined that the
ACD item is about an unrecognizable function. [0077]If any ACD item
regarding an unrecognizable function is present, in operation 1007, the
drive system determines whether reinitialization is permitted based on a
value set in a format field included in common information to ACD items
regarding unrecognizable functions (referred to as unrecognizable ACD
common information). If the format field has a value of "1", formatting is
impossible. Accordingly, in operation 1012, reinitialization is prohibited.
[0078] If the format field included in the unrecognizable ACD common
information has a value permitting reinitialization, in operation 1008, the
drive system determines whether reinitialization of the disc 100 is
permitted based on values respectively set in a DMA field and a UDA field
included in the unrecognizable ACD common information. If either of the
values respectively set in the DMA field and the UDA field is "1"
indicating prohibition of writing, reinitialization is prohibited in
operation 1012. [0079]If both of the values respectively set in the DMA
field and the UDA field are not "1", that is, both of the values indicate
permission of writing, the drive system checks a value set in a format
field included in common information to ACD items regarding recognizable
functions (referred to as recognizable ACD common information) in operation
1009, and checks values respectively set in a DMA field and a UDA field
included in the recognizable ACD common information in operation 1010 to
determine whether to reinitialize the disc 100. [0080]If all of the values
respectively set in the format field, the DMA field, and the UDA field 



included in the recognizable ACD common information indicate permission of
writing, the drive system reinitializes the disc 100 in operation 1011.
[0081]FIG. 11 is a flowchart of an example reinitializing determination
method using  reinitialize verification information according to another
embodiment of the present invention. In addition to the operations shown in
FIG. 10, the method shown in FIG. 11 further includes operation 1013.
[0082]Referring to FIG. 11, in operation 1010, the drive system checks the
values respectively set in the DMA field and the UDA field included in the
recognizable ACD common information. If both of the values indicate
permission of writing, in operation 1013, the drive system determines
whether recognizable ACD, except for the common information includes
information regarding reinitialization, and determines whether the
information regarding reinitialization is set as permitting
reinitialization of the disc 100. If the information regarding
reinitialization is set to permit reinitialization, the drive system
reinitializes the disc 100 in operation 1011. Otherwise, the drive system
prohibits reinitialization in operation 1012. [0083] As described with
reference to FIGS. 10 and 11, a plurality of information items are used in
determining whether to reinitialize the disc 100. According to the
configuration of the drive system, the plurality of information items may
be checked in a priority order, as illustrated in FIGS. 10 and 11, or
alternatively, may be checked without a specified order. [0084] As shown in
FIGS. 10 and 11, the plurality of information items may be checked in a
priority order such as follows: a write inhibit hole of a cartridge = a
write protection flag in a DDS unrecognizable ACD common information
recognizable ACD common information. [0085]In other words, firstly, if a
write inhibit hole is present in the cartridge, the write inhibit 



hole is checked to determine whether it is open or closed. Secondly, if the
write inhibit hole is closed, or if the disc 100 is not in the cartridge, a
write protection flag in a DDS recorded in a DMA on the disc 100 is checked
to determine whether a value thereof indicates permission of writing.
Thirdly, if the value of the write protection flag indicates permission of
writing, it is determined whether an unrecognizable function is present
based on an ACDID of each item of ACD recorded in an access control area on
the disc 100, and if the unrecognizable function is present, it is
determined whether the disc 100 can be reinitialized based on common
information to ACD items regarding unrecognizable functions. Fourthly, if
the disc 100 can be reinitialized, it is determined whether the disc 100
can be reinitialized based on common information to ACD items regarding
recognizable functions.  [0086] The common information to ACD items
regarding unrecognizable functions and the common information to ACD items
regarding recognizable functions may also be checked in a priority order
such as follows: a format field a DMA field a UDA field. [0087] As
described from the foregoing, the present invention advantageously provides
new techniques in which a new standard disc, i.e., an information recording
medium, can be advantageously reinitialized by an existing standard drive
system, i.e., a recording/reproducing apparatus, to ensure compatibility
between the new standard disc and the existing standard drive system. As a
result, an existing standard drive system can effectively operate not only
an existing standard disc but also a new standard disc loaded therein in
order to perform not only functions recognized by an existing standard but
also new functions provided by a new standard not recognized by the
existing standard. [0088] The disclosed invention can also be embodied as
computer readable codes on a computer readable recording medium. The
computer readable recording medium may be any data storage device that can
store data which can be thereafter read by a computer system. Examples of
the computer readable recording medium include read-only memory (ROM),
random-access memory (RAM), CD-ROMs, magnetic tapes, floppy disks, optical
data storage devices, and carrier waves (such as data transmission through
the Internet). The computer readable recording medium can also be
distributed over network coupled computer systems so that the computer
readable code is stored and executed in a distributed fashion. Also,
functional programs, codes, and code segments for accomplishing the present
invention can be easily construed by programmers skilled in the art to
which the present invention pertains. [0089]According to the present
invention, a disc can be reinitialized based on information common to all
functions regardless of whether the functions are recognizable so that a
drive system can reinitialize a disc, even if the disc is designed using a
different standard or new standard. [0090] While there have been
illustrated and described what are considered to be example embodiments of
the present invention, it will be understood by those skilled in the art
and as technology develops that various changes and modification may be
made therein, and equivalents may be substituted for element thereof
without departing from the spirit and scope of the invention. Many
modifications may be made to adapt the teachings of the present  



invention to a particular situation without departing from the scope
thereof. For example, other computer readable media such as read-only
memory (ROM), random-access memory (RAM), CD-ROMs, magnetic tapes, floppy
disks, optical or holographic data storage devices, and carrier waves, as
described above, may be utilized as long as reinitialize verification
information in the form, as shown, for example, in FIG. 7, can be recorded
for use in determining whether to reinitialize such media, when loaded into
an existing drive system. In addition, different items of the reinitialize
verification information can be recorded on different areas on the
information recording medium (i.e., disc), and can be subsequently accessed
selectively or in a priority order. Likewise, a central controller can be
implemented as a chipset, or alternatively, a general or special purposed
computer programmed to perform the methods as described with reference to
FIG. 6, FIG. 8, FIG. 10 and FIG. 11. Accordingly, it is intended,
therefore, that that present invention not be limited to the various
example embodiments disclosed, but that the present invention includes all
embodiments falling within the scope of the appended claims.  Claims:
1. A recording/reproducing apparatus for recording data on or reproducing
data from an information recording medium, the recording/reproducing
apparatus comprising:       a writing/reading unit arranged to read access
control data from an access control area; and       a control unit arranged
to determine whether reinitialization of the information recording medium
is permitted based on the access control area and information indicating
whether a write inhibit hole formed in a cartridge containing the
information recording medium is open or closed; wherein:            the
access control area has recorded therein at least one access control data
regarding at least one recognizable function that is recognizable by the
recording/reproducing apparatus, and at least one access control data
regarding at least one unrecognizable function that is not recognizable by
the recording/reproducing apparatus;            all of the at least one
access control data regarding all of the at least one unrecognizable
function include formatability information; 



all of the at least one access control data regarding all of the at
least one recognizable function include formatability information;
and            the control unit determines that the reinitialization
of the information recording medium is permitted when the write
inhibit hole of the cartridge is closed, the formatability
information included in all of the at least one access control data
regarding all of the at least one unrecognizable function is set to
permit the reinitialization of the information recording medium, and
the formatability information included in all of the at least one
access control data regarding all of the at least one recognizable
function is set to permit the reinitialization of the information
recording medium.       2. A recording/reproducing method of
recording data on or reproducing data from an information recording
medium, the recording/reproducing method comprising:       reading
access control data from an access control area of the information
recording medium; and         determining whether reinitialization of
the information recording medium is permitted based on the access
control area and information indicating whether a write inhibit hole
formed in a cartridge containing the information recording medium is
open or closed; wherein:            the access control area has
recorded therein at least one access control data regarding at least
one recognizable function that is recognizable by the
recording/reproducing apparatus, and at least one access control data
regarding at least one unrecognizable function that is not
recognizable by the recording/reproducing apparatus;            all
of the at least one access control data regarding all of the at least
one unrecognizable function include formatability information; 



all of the at least one access control data regarding all of the at
least one recognizable function include formatability information;
and            the determining comprises determining that the
reinitialization of the information recording medium is permitted
when the write inhibit hole of the cartridge is closed, the
formatability information included in all of the at least one access
control data regarding all of the at least one unrecognizable
function is set to permit the reinitialization of the information
recording medium, and the formatability information included in all
of the at least one access control data regarding all of the at least
one recognizable function is set to permit the reinitialization of
the information recording medium. 
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