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(54) RECORDING APPARATUS AND METHOD, AND COMMUNICATION DEVICE AND METHOD

(57) The present invention relates to a recording ap-
paratus and method and communication apparatus and
method suitably for use in supplying the encoded data
of accumulated music for example to a semiconductor
memory or a portable device. In step S461, the content
data enabled for check-in into an MS are identified. In
step S462, a check-in process is executed. In step
S463, it is determined whether or not the content data
enabled for check-in have all been checked in. In step
S464, an album to be checked out is determined. In step
S465, one track is selected. In step S466, the selected
track is determined whether or not it is enabled for
check-out. In step S467, the capacity of the MS is con-
firmed. In step S468, a check-out operation is per-
formed. In step S469, it is determined whether or not all
tracks in the album to be checked out have been select-
ed. The present invention is applicable to audio servers
for example.
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Description

Technical Field

[0001] The present invention relates to a recording
apparatus and method and a communication apparatus
and method and, more particularly, to a recording appa-
ratus and method and a communication apparatus and
method which are suitable for use in encoding PCM
(Pulse Code Modulation) data recorded in a music CD,
storing the coded data into a hard disk, and supplying
the stored encoded data to a semiconductor memory
and a portable device, for example.

Background Art

[0002] Conventionally, it is practicable to record a mu-
sic CD by use of a portable device (hereafter referred to
as a PD) such as the Network Walkman (trademark)
connected to a CD player. To be more specific, it is prac-
ticable to encode the PCM data recorded in a music CD
on the basis of the ATRAC (Adaptive Transform Acous-
tic Coding) 3 technique and record the encoded data to
a semiconductor memory such as the Memory Stick
(trademark) (hereafter referred to as an MS) or a mem-
ory incorporated in a PD.
[0003] However, the recording method in which a mu-
sic CD is recorded by connecting a CD player with a PD
makes it such an editing operation cumbersome as se-
lecting only favorite music titles from two or more music
CDs and recording the selected music titles.
[0004] It should be noted that use of a personal com-
puter allows the encoding of PCM data recorded in a
music CD and storing the encoded data into its hard disk
drive and, at the same time, and it is possible to create
a copy of the stored encoded data temporarily on an MS
or a PD connected to the personal computer. This
processing is referred to as check-out processing. The
deletion, by the check-out processing, of the copy of the
stored encoded data created on an MS or a PD is re-
ferred to as check-in processing. The check-out and
check-in processing will be detailed later.
[0005] Meanwhile, if, in checking out the encoded da-
ta stored in a hard disk drive to an MS or a PD, its storage
capacity is already full, the user must perform an oper-
ation for checking in a copy of the encoded data stored
in the MS or the PD and then perform an operation for
checking out the encoded data of desired music, there-
by presenting a problem of increased operator load.

Disclosure of Invention

[0006] It is therefore an object of the present invention
to realize an apparatus that is capable of specifying the
check-in and check-out operations with an MS or a PD
in a collective manner.
[0007] The first recording apparatus according to the
present invention comprises a first storage means for

storing the content data, a second storage means for
storing attribute information corresponding to the con-
tent data, an acceptance means for accepting a com-
mand operation done by a user, a check-in means for
checking, among duplicate content data recorded to the
information storage medium, the duplicate content data
enabled for check-in into the first storage means in re-
sponse to the command operation accepted by the ac-
ceptance means, and a check-out means for checking
out, among the content data stored in the first storage
means, the content data enabled for check-out into the
information storage medium after the check-in means
ends its process.
[0008] The above-mentioned information storage me-
dium is detachable from the recording apparatus.
[0009] The above-mentioned information storage me-
dium is loaded on an electronic device connected to the
recording apparatus.
[0010] The above-mentioned information storage me-
dium is incorporated in an electronic device connected
to the recording apparatus.
[0011] The above-mentioned check-in means com-
prises an identification means for identifying, among the
duplicate content data recorded to the information stor-
age medium, the duplicate content data checked out
from the recording apparatus as the duplicate content
data enabled for check-in, a deletion means for deleting
the duplicate content data identified by the identification
means from the information storage medium, a retriev-
ing means for retrieving the attribute information corre-
sponding to the original content data of the duplicate
content data deleted by the deletion means from said
second storage means, and an incrementing means for
incrementing a check-out permission count included in
the attribute information retrieved by the retrieving
means by 1.
[0012] The above-mentioned check-out means com-
prises a determination means for determining the con-
tent data enabled for check-out among the content data
stored in the information storage medium, a confirma-
tion means for making a confirmation of a free capacity
of the information storage medium, a generating means
for generating the duplicate content data into the infor-
mation storage medium by copying the content data de-
termined by the determination means on the basis of a
result of the confirmation performed by the confirmation
means, a reading means for reading from the second
storage means the attribute information corresponding
to the original content data of the duplicate content data
generated by the generating means, and a decrement-
ing means decrementing a check-out permission count
included in the attribute information read by the reading
means by 1.
[0013] The recording method according to the present
invention comprises the steps of accepting a command
operation done by a user, checking, among duplicate
content data recorded to the information storage medi-
um, the duplicate content data enabled for check-in into
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the first storage means in response to the command op-
eration accepted by the accepting step, and checking
out, among the content data stored in the first storage
means, the content data enabled for check-out into the
information storage medium after the check-in step
ends its process.
[0014] The first storage medium according to the
present invention comprises the steps of accepting a
command operation done by a user, checking, among
duplicate content data recorded to the information stor-
age medium, the duplicate content data enabled for
check-in into the first storage means in response to the
command operation accepted by the accepting step,
and checking out, among the content data stored in the
first storage means, the content data enabled for check-
out into the information storage medium after the check-
in step ends its process.
[0015] The first program according to the present in-
vention causes a computer to execute the steps of ac-
cepting a command operation done by a user, checking,
among duplicate content data recorded to the informa-
tion storage medium, the duplicate content data enabled
for check-in into the first storage means in response to
the command operation accepted by the accepting step,
and checking out, among the content data stored in the
first storage means, the content data enabled for check-
out into the information storage medium after the check-
in step ends its process.
[0016] The second recording apparatus according to
the present invention comprises a first storage means
for storing the content data, a second storage means for
storing attribute information corresponding to the con-
tent data, an acceptance means for accepting a com-
mand operation done by a user, an identification means
for identifying, among the duplicate content data record-
ed to the information storage medium, the duplicate con-
tent data checked out from the recording apparatus as
the content data enabled for check-in, a deletion means
for deleting the duplicate content data identified by the
identification means from the information storage medi-
um, a retrieving means for retrieving the attribute infor-
mation corresponding to the original content data of the
duplicate content data deleted by the deletion means
from said second storage means, an incrementing
means for incrementing a check-out permission count
included in the attribute information retrieved by the re-
trieving means by 1, a determination means for deter-
mining the content data enabled for check-out among
the content data stored in the information storage me-
dium, a confirmation means for making a confirmation
of a free capacity of the information storage medium, a
generating means for generating the duplicate content
data into the information storage medium by copying the
content data determined by the determination means on
the basis of a result of the confirmation performed by
the confirmation means, a reading means for reading
from the second storage means the attribute information
corresponding to the original content data of the dupli-

cate content data generated by the generating means,
and a decrementing means decrementing a check-out
permission count included in the attribute information
read by the reading means by 1, and a control means
for controlling the identification means, the deletion
means, the retrieving means, the incrementing means,
the determination means, the confirmation means, the
generating means, the reading means, and the decre-
menting means in response to the one command oper-
ation done by the user accepted by the acceptance
means.
[0017] The above-mentioned information storage me-
dium is detachable from the recording apparatus.
[0018] The above-mentioned information storage me-
dium is loaded in an electronic device connected to the
recording apparatus.
[0019] The above-mentioned information storage me-
dium is incorporated in an electronic device connected
to the recording apparatus.
[0020] The third recording apparatus according to the
present invention comprises a first storage means for
storing the content data, a second storage means for
storing attribute information corresponding to the con-
tent data, an acceptance means for accepting a com-
mand operation done by a user, a check-in means for
checking, among duplicate content data recorded to the
information storage medium, the duplicate content data
enabled for check-in into the first storage means in re-
sponse to the command operation accepted by the ac-
ceptance means, and a check-out means for checking
out, among the content data stored in the first storage
means, the content data enabled for check-out into the
information storage medium after the check-in means
ends its process.
[0021] The above-mentioned information storage me-
dium is detachable from the recording apparatus.
[0022] The above-mentioned information storage me-
dium is loaded on an electronic device connected to the
recording apparatus.
[0023] The above-mentioned information storage me-
dium is incorporated in an electronic device connected
to the recording apparatus.
[0024] The above-mentioned check-in means com-
prises an identification means for identifying, among the
duplicate content data recorded to the information stor-
age medium, the duplicate content data checked out
from the recording apparatus as the duplicate content
data enabled for check-in, a deletion means for deleting
the duplicate content data identified by the identification
means from the information storage medium, a retriev-
ing means for retrieving the attribute information corre-
sponding to the original content data of the duplicate
content data deleted by the deletion means from said
second storage means, and an incrementing means for
incrementing a check-out permission count included in
the attribute information retrieved by the retrieving
means by 1.
[0025] The above-mentioned check-out means com-
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prises a determination means for determining the con-
tent data enabled for check-out among the content data
stored in the information storage medium, a confirma-
tion means for making a confirmation of a free capacity
of the information storage medium, a generating means
for generating the duplicate content data into the infor-
mation storage medium by copying the content data de-
termined by the determination means on the basis of a
result of the confirmation performed by the confirmation
means, a reading means for reading from the second
storage means the attribute information corresponding
to the original content data of the duplicate content data
generated by the generating means, and a decrement-
ing means decrementing a check-out permission count
included in the attribute information read by the reading
means by 1.
[0026] The communication apparatus according to
the present invention comprises a storage block for stor-
ing data, an attribute information storage block for stor-
ing attribute information associated with data to be
stored in the storage block, an instruction block for in-
structing automatic check-in and check-out, and a com-
munication controller for, in response to the instruction,
checking data enabled for check-in stored in the infor-
mation storage medium into the storage block, checking
out data enabled for check-out from the storage block
into the information storage medium, and, if the capacity
of the information storage medium runs short, stopping
the check-out operation.
[0027] The above-mentioned communication control-
ler, in response to the instruction, after changing a play-
back permission flag in attribute information of data
stored in the information storage medium with a supply
source of data stored in the information storage medium
being the communication apparatus from valid to
invalid, changes the playback permission flag in the at-
tribute information of the data stored in the attribute in-
formation storage block from invalid to valid and incre-
ments a check-out permission count in the attribute in-
formation of the data stored in the information storage
medium, if a check-out permission count in attribute in-
formation of another data stored in the storage block sat-
isfies a condition, transfers the another data and the at-
tribute information of the another data with a playback
permission flag set to invalid to the information storage
medium of the storage apparatus, sets the playback per-
mission flag in the attribute information corresponding
to the data stored in the information storage medium to
valid, and decrements the check-out permission count
in the attribute information of the data stored in the at-
tribute information storage block, and if the capacity of
the information storage medium runs short due to the
transfer of the another data to the information storage
medium, stops the transfer of the another data.
[0028] The communication method according to the
present invention comprises the steps of accepting au-
tomatic cheqk-in and check-out requests, checking, in
response to the request acceptance, data enabled for

check-in stored in the information storage medium into
a storage block enabled for data storage, checking out
data enabled for check-out stored in the storage block
into the information storage medium, and stopping the
check-out operation if the capacity of the information
storage medium runs short.
[0029] The second storage medium according to the
present invention comprises the steps of accepting au-
tomatic check-in and check-out requests, checking, in
response to the request acceptance, data enabled for
check-in stored in the information storage medium into
a storage block enabled for data storage, checking out
data enabled for check-out stored in the storage block
into the information storage medium, and stopping the
check-out operation if the capacity of the information
storage medium runs short.
[0030] The second program according to the present
invention causes a computer to execute the steps of ac-
cepting automatic check-in and check-out requests,
checking, in response to the request acceptance, data
enabled for check-in stored in the information storage
medium into a storage block enabled for data storage,
checking out data enabled for check-out stored in the
storage block into the information storage medium, and
stopping the check-out operation if the capacity of the
information storage medium runs short.
[0031] In the first recording apparatus and method
and program according to the invention, in response to
a command operation done by a user, the duplicate con-
tent data enabled for check-in, among the duplicate con-
tent data stored in the information storage medium, are
checked into the first storage means and, after the end
of this check-in process, the content data enabled for
check-out, among the content data stored in the first
storage means, are checked out into the information
storage medium.
[0032] In the second recording apparatus according
to the invention, in response to one command operation
done by a user, the identification means, the deletion
means, the retrieving means, the incrementing means,
the determination means, the confirmation means, the
generating means, the reading means, and the decre-
menting means are controlled.
[0033] In the third recording apparatus according to
the invention, in response to a command operation done
by a user, among the duplicate content data recorded
to the information storage medium, the duplicate con-
tent data enabled for check-in are checked into the first
storage means and, after the end of this check-in proc-
ess, the content data enabled for check-out among the
content data stored in the first storage means are
checked out into the information storage medium.
[0034] In the communication apparatus and method
and the second program according to the invention, in
response to automatic check-in and check-out requests,
the data enabled for check-in stored in the information
storage medium are checked into the storage block en-
able for data storage and the data enabled for check-

5 6



EP 1 426 952 A1

5

5

10

15

20

25

30

35

40

45

50

55

out stored in the storage block are checked out into the
information recording medium. If the capacity of the in-
formation storage medium runs short, the check-out op-
eration is stopped.

Brief Description of Drawings

[0035]

FIG. 1 is a schematic diagram illustrating an over-
view of an audio server 1 practiced as one embod-
iment of the invention.
FIG. 2 is an external view of the audio server 1.
FIG. 3 is a top view of the audio server 1.
FIG. 4 is a rear view of the audio server 1.
FIG. 5 is an elevational view of the audio server 1.
FIG. 6 is a block diagram illustrating an exemplary
hardware configuration of the audio server 1.
FIG. 7 is a diagram illustrating firmware which is ex-
ecuted by the audio server 1.
FIG. 8 is a diagram illustrating a FAT file system (da-
ta format) applied to a HDD 58.
FIG. 9 is a diagram illustrating a logical structure of
a file recording area 121.
FIG. 10 is a diagram illustrating a configuration of a
FAT 141.
FIG. 11 is a diagram illustrating one example of the
FAT 141.
FIG. 12 is a diagram illustrating an exemplary
record of a file recording area 121.
FIG. 13 is a diagram illustrating a structure of a size
recording area 151.
FIG. 14 is a flowchart describing a file creating proc-
ess.
FIG. 15 is a flowchart describing a free cluster re-
trieving process.
FIG. 16 is a flowchart describing FAT entry reading
process.
FIG. 17 is a flowchart describing a linking process.
FIG. 18 is a flowchart describing a file X reading
process.
FIG. 19 is a flowchart describing a file X searching
process.
FIG. 20 is a flowchart describing a file X reverse
reading process.
FIG. 21 is a diagram illustrating a logical structure
of an object recording area 122.
FIG. 22 is a diagram illustrating a structure of an
object type recording area 163.
FIG. 23 is a diagram illustrating an area information
recording area 164.
FIG. 24 is a diagram illustrating an object managing
block 124.
FIG. 25 is a diagram illustrating a session managing
information 181.
FIG. 26A is a diagram illustrating a basic object type
1.
FIG. 26B is a diagram illustrating a basic object type

2.
FIG. 27 is a diagram illustrating a structure an object
identifier.
FIG. 28 is a flowchart describing an object creating
process.
FIG. 29 is a flowchart describing a session opening
process.
FIG. 30 is a flowchart describing a free entry allo-
cating process.
FIG. 31 is a flowchart describing a write session es-
tablishing process.
FIG. 32 is a flowchart describing a session discard-
ing process.
FIG. 33 is a flowchart describing an object search-
ing process.
FIG. 34 is a flowchart describing an entry retrieving
process.
FIG. 35 is a flowchart describing an object updating
process.
FIG. 36 is a flowchart describing a stream object
creating process.
FIG. 37 is a flowchart describing a stream object
searching process.
FIG. 38 is a diagram illustrating an object directory
structure.
FIG. 39 is a diagram illustrating a folder list object
format.
FIG. 40 is a diagram illustrating a folder object for-
mat.
FIG. 41 is a diagram illustrating an album object for-
mat.
FIG. 42 is a diagram illustrating a track object for-
mat.
FIG. 43 is a diagram illustrating details of AC of a
track object.
FIG. 44 is a diagram illustrating a content data for-
mat.
FIG. 45 is a diagram illustrating a CC object format.
FIG. 46 is a diagram illustrating a CC data format.
FIG. 47 is a diagram illustrating a data flow at a time
when CD ripping is executed.
FIG. 48 is a diagram illustrating a data flow at a time
when CD recording is executed.
FIG. 49 is a diagram illustrating a data flow at a time
when HD recording for digital input is executed.
FIG. 50 is a diagram illustrating a data flow at a time
when HD recording for analog input is executed.
FIG. 51 is a diagram illustrating a data flow at a time
when HD play is executed.
FIG. 52 is a diagram illustrating a data flow at a time
when CD play is executed.
FIG. 53A is a diagram illustrating a data flow at a
time when MS play is executed.
FIG. 53B is a diagram illustrating a data flow at a
time when MS play is executed.
FIG. 54 is a diagram illustrating a data flow at a time
when MS check-out/move-out is executed.
FIG. 55 is a diagram illustrating a data flow at a time
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when MS import/move-in is executed.
FIG. 56 is a diagram illustrating a data flow at a time
when a PD check-out is executed.
FIG. 57 is a diagram illustrating CD ripping.
FIG. 58 is a diagram illustrating CD recording.
FIG. 59 is a diagram illustrating the partitioning of a
buffer 56 in CD ripping or CD recording.
FIG. 60 is a diagram illustrating buffer transition
states.
FIG. 61 is a diagram illustrating a ring buffer 241
arranged in a HDD 58.
FIG. 62 is a diagram illustrating a data flow between
buffers at the time of CD ripping.
FIG. 63 is a flowchart describing a recording speed
setting process.
FIG. 64 is a flowchart describing a CD recording
process.
FIG. 65 is a flowchart describing a ring buffer infor-
mation initializing process.
FIG. 66 is a flowchart describing a recording proc-
ess for one piece of music.
FIG. 67 is a flowchart describing a monitor sound
outputting process.
FIG. 68 is a flowchart describing a ring buffer writing
process.
FIG. 69 is a flowchart describing a ring buffer read-
ing process.
FIG. 70A is a diagram illustrating an exemplary dis-
play on a display 15 at a time when music to be re-
corded is set.
FIG. 70B is a diagram illustrating an exemplary dis-
play on the display 15 when recording is on.
FIG. 71 is a diagram illustrating the setting of a play-
back area.
FIG. 72 is a diagram illustrating an exemplary play
list.
FIG. 73 is a diagram illustrating another exemplary
play list.
FIG. 74 is a diagram illustrating still another exem-
plary play list.
FIG. 75 is a diagram illustrating yet another exem-
plary play list.
FIG. 76 is a flowchart describing a play list creating
process.
FIG. 77 is a flowchart describing an all music repeat
playback process.
FIG. 78 is a flowchart describing a move-out proc-
ess.
FIG. 79 is a diagram illustrating a move-out
processing state transition.
FIG. 80 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of a move-out
process.
FIG. 81 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of a move-out
process.
FIG. 82 is a flowchart describing a move-in process.
FIG. 83 is a diagram illustrating a move-in process

state transition.
FIG. 84 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of a move-in proc-
ess.
FIG. 85 is a diagram illustrating another exemplary
display on the display 15 at the time of a move-in
process.
FIG. 86 is a flowchart describing a restore process.
FIG. 87 is a flowchart describing a move-out restore
process.
FIG. 88 is a flowchart describing a move-in restore
process.
FIG. 89 is a flowchart describing a check-out proc-
ess.
FIG. 90 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of a check-out
process.
FIG. 91 is a diagram illustrating another exemplary
display on the display 15 at the time of a check-out
process.
FIG. 92 is a flowchart describing a check-in proc-
ess.
FIG. 93 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of a check-in proc-
ess.
FIG. 94 is a flowchart describing an exchanging
process.
FIG. 95 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of an exchanging
process.
FIG. 96 is a diagram illustrating another exemplary
display on the display 15 at the time of an exchang-
ing process.
FIG. 97 is a diagram illustrating still another exem-
plary display on the display 15 at the time of an ex-
changing process.
FIG. 98 is a block diagram illustrating an exemplary
hardware configuration of a PD 5.
FIG. 99 is a diagram illustrating the types of direc-
tories and files recorded on an MS 4.
FIG. 100 is a diagram illustrating archive file record-
ing positions.
FIG. 101 is a flowchart describing storing process.
FIG. 102 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of a storing proc-
ess.
FIG. 103 is a diagram illustrating another exemplary
display on the display 15 at the time of a storing
process.
FIG. 104 is a diagram illustrating still another exem-
plary display on the display 15 at the time of a stor-
ing process.
FIG. 105 is a flowchart describing a restoring proc-
ess.
FIG. 106 is a diagram illustrating an exemplary dis-
play on the display 15 at the time of restoring proc-
ess.
FIG. 107 is a diagram illustrating another exemplary

9 10



EP 1 426 952 A1

7

5

10

15

20

25

30

35

40

45

50

55

display on the display 15 at the time of restore proc-
ess.
FIG. 108 is a diagram illustrating an area configu-
ration of a flash ROM shown in FIG. 6.
FIG. 109 is a flowchart describing a program rewrit-
ing process.
FIG. 110 is a flowchart describing a boot program
process.

Best Mode for Carrying Out the Invention

[0036] Now, with reference to FIG. 1, an audio server
practiced as one embodiment of the invention will be
outlined below. An audio server 1 reads PCM (Pulse
Code Modulation) data from a music CD 3, encodes the
PCM data based on the ATRAC (Adaptive Transform
Acoustic Coding) 3 technique, records the encoded data
to a hard disk drive 58 (FIG. 6), and manages the re-
corded encoded data by relating them with hierarchical
objects such as, from the higher layer, folder list, folder,
album, and track.
[0037] The folder list can include a plurality of folders
at a layer one step below. Each folder can include a plu-
rality of albums at a layer one step below. Each album
can include a plurality of tracks at a layer one step below.
Each track located at the bottom layer of this hierarchical
structure corresponds to the encoded data for one piece
of music, one to one.
[0038] In what follows, encoded data are also referred
to as content data. Each of the folder list, folders, al-
bums, and tracks is also referred to as an object. Each
user specifies any of these objects and issues a variety
of commands to the specified objects. It should be noted
that the details of the hierarchical structure of the objects
will be described later with reference to FIG. 38.
[0039] The audio server 1 also plays back the music
CD 3 or decodes the encoded data recorded to the hard
disk drive (hereafter referred to as an HDD) 58 to output
obtained audio signals from a speaker 2.
[0040] In addition, the audio server 1 records the en-
coded data recorded to the HDD 58 to a Memory Stick
(trademark) (hereafter referred to as an MS 4) compat-
ible with the Magic Gate (trademark) loaded in an MS
slot 45 (FIG. 5) or a portable device (hereafter referred
to as a PD) 5 such as the Network Walkman (trademark)
connected to a connector 43 (FIG. 5) by a check-out or
check-in process and, at the same time, records the en-
coded data recorded to the MS 4 or the PD 5 to the HDD
58 by a check-in or check-out process or an import proc-
ess.
[0041] The Magic Gate is a data copyright protection
technology based on two technologies of encrypting da-
ta to be recorded to the MS 4 compatible with the Magic
Gate and cross-certifying the audio server 1 on which
MS 4 is loaded, thereby preventing digital audio data
from being copied, played back, and tampered in an un-
authorized manner. The Magic Gate is compliant with
the SDMI (Secure Digital Music Initiative) standard.

[0042] It should be noted that a check-out process, a
check-in process, a move-out process, a move-in proc-
ess, and an import process to be executed between the
audio server 1 and the MS 4 or the PD 5 will be described
later.
[0043] The MS 4 recorded with encoded data is de-
tached from the audio server 1 and loaded, for example,
in a personal computer 6, upon which the recorded en-
coded data are read to be decoded.
[0044] The PD 5 recorded with encoded data decodes
them and outputs resultant audio signal from a head-
phone.
[0045] A remote controller 7 receives an operation
signal from the user and transmits a corresponding con-
trol signal to the audio server 1.
[0046] The following describes an external view of the
audio server 1 with reference to FIGS. 2 through 5. FIG.
2 is an elevational view of the audio server 1. FIG. 3 is
a top view of the audio server 1. FIG. 4 is a rear view of
the audio server 1. FIG. 5 is a top view.
[0047] On top of the audio server 1, a cover 40 of a
CD tray (not shown) on which a CD is loaded is provided.
As shown in FIG. 3, the cover 40 is arranged with but-
tons such as a power button 11 and a display 15 for dis-
playing various kinds of information. The power (POW-
ER) button 11 is operated to turn on/off the power to the
audio server 1. A function (FUNCTION) button 12 is op-
erated to select, as a source, one of the music CD 3,
HDD 58, an AUX IN terminal 31, the MS 4, and the PD 5.
[0048] A play mode (PLAY MODE) button 13 is oper-
ated to switch the playback mode to normal playback in
which all tracks included in a playback area are played
back each once sequentially, all-music repeat in which
all tracks included in the playback area are repetitively
sequentially played back, single-music repeat in which
only one track is repetitively played back, random repeat
in which random selection is performed on all tracks in-
cluded in the playback area and the selected tracks are
repetitively played back at random, or slot machine play-
back in which an animation indicative of random section
of all tracks included in the entire HDD is displayed and
the selected tracks are repetitively selected. The play-
back area will be described later with reference to FIG.
71.
[0049] A display (DISPLAY) button 14 is operated to
switch between the display contents of the display 15.
The display 15, which is constituted by an LCD (Liquid
Crystal Display) for example, displays operational situ-
ations and information associated with audio data.
[0050] A volume (VOLUME) button 16 is operated to
increase or decrease the volume to be outputted. A cur-
sor button 17 is operated to move the cursor displayed
on the display 15. A select (SELECT) button 18 is oper-
ated to select an object displayed on the display 15 or
switch between ascending order and descending order
in a search operation. An erase (ELASE) button 19 is
operated to erase an object such as a track.
[0051] An enter (ENTER) button 20 is operated to de-
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termine a displayed menu or an object such as a select-
ed track. A menu/cancel (MENU/CANCEL) button 21 is
operated to display various operator menus hierarchi-
cally arranged or cancel the display. An exchange (EX-
CHANGE) button 22 is operated to automatically per-
form check-in process or check-out process on the MS
4 or the PD 5.
[0052] A record (RECORD) button 23 is operated to
record the audio data in the music CD 3 to the HDD 58
while playing them. A high-speed record (HI SPEED
RECORD) button 24 is operated to record the audio da-
ta in the music CD 3 to the HDD 58 in a high-speed
record mode. It should be noted that, in this high-speed
record mode, the audio data to be recorded are audibly
outputted from the speaker 2 for example.
[0053] A stop button 25 is operated to stop an on-go-
ing play or recording operation. A play/pause button 26
is operated to start playback, pause playback, or clear
pause of playback. A cue button 27 is operated to cue
to a current track or any of preceding tracks or cause
rewind and play. A cue button 28 is operated to cue to
a next track or cause fast forward and playback.
[0054] It should be noted that, although not shown,
the remote controller 7 has buttons which are function-
ally equivalent to the buttons such as the power button
11 disposed on the cover 40.
[0055] On the rear side of the audio server 1, the AUX
In terminal 31, a Line Out terminal 32, a sub woofer ter-
minal 33, a speaker (L, R) terminal 34, a reset button
35, and a DC In terminal 36 are disposed.
[0056] The AUX In terminal 31 can connect the audio
server 1 to audio output equipment (not shown) and in-
put the digital audio data or analog sound signal from
the connected audio output equipment into the audio
server 1. The Line Out terminal 32 can connect the audio
server 1 to an amplifier (not shown) for example and out-
put analog sound signals to the connected amplifier. The
sub woofer terminal 33 can connect the audio server 1
to a sub woofer (not shown) and output the low frequen-
cy component of a reproduced sound signal to the con-
nected sub woofer. The speaker (L, R) terminal 34 can
connect the audio server 1 to the speaker 2 and output
reproduced sound signals therefrom. The reset button
35 is operated to reset the audio server 1. To the DC In
terminal 36, the DC power is supplied from an AC power
adaptor (not shown).
[0057] On the front of the audio server 1, an open le-
ver 41, a photoreceptor 42, the connector 43, an access
light 44, the MS slot 45, an eject lever 46, and a head-
phone terminal 47 are disposed as shown in FIG. 5. The
open lever 41 is slid to open the cover 40. The photore-
ceptor 42 receives control signals transmitted from the
remote controller 7. The connector 43 has a USB (Uni-
versal Serial Bus) terminal to which the PD 5, an exter-
nal HDD, or a keyboard for example may be connected
by use of a USB cable.
[0058] It should be noted that the connector 43 may
have an IEEE 1394 terminal to which the PD 5 for ex-

ample may be connected by use of an IEEE 1394 cable.
Alternatively, a connector compliant with Bluetooth
(trademark) or IEEE 802.11b (so-called wireless LAN)
may be provided to connect the PD 5 for example in a
wireless manner.
[0059] The access light 44 blinks when a data read/
write operation is being executed on the MS 4 loaded in
the MS slot 45 or the PD 5 connected to the connector
43 for example. The MS slot 45 is loaded with the MS
4. The eject lever 46 is operated to eject the MS 4 from
the MS slot 45. The headphone 47 is connected to a
headphone and output reproduced sound signals there-
from.
[0060] The following describes an exemplary hard-
ware configuration of the audio server 1 with reference
to FIG. 6. The audio server 1 incorporates a main CPU
(Central Processing Unit) 51 which controls the audio
server 1 in its entirety. The main CPU 51 is connected
to a flash ROM 52, an SDRAM 53, a USB host controller
54, a DMA controller 55, a signal processor 60, an Eth-
ernet (trademark) controller/connector 67, and a PCM-
CIA controller 68 via a bus line 66.
[0061] When flash ROM 52 stores a device ID and an
encryption key in addition to an RTOS (Real Time Op-
erating System) 71 (FIG. 7) of which starting is complet-
ed by the CPU 51 as soon as the power is turned on
and the firmware (to be described later with reference
to FIG. 7) which is executed on the RTOS 71 for imple-
menting a variety of functions.
[0062] The SDRAM (Synchronous Dynamic Random
Access Memory) 53 temporarily stores predetermined
data and programs when the main CPU 51 executes a
variety of processes. The USB host controller 54 con-
trols the data communication with the PD 5 for example
connected via the connector 43.
[0063] The DMA (Direct Memory Access) controller
55 controls the data transfer between the HDD 58 a buff-
er 56, a CD-ROM drive 57 and an encoder/decoder 59.
The buffer 56 based on SDRAM for example temporarily
buffers the data of which transfer is controlled by the
DMA controller 55. The CD-ROM drive 57 reads audio
data from the music CD 3 at the speed of CAV8. The
HDD 58 stores the encoded data generated by the en-
coder/decoder 59.
[0064] The encoder/decoder 59 encodes the PCM
data read by the CD-ROM drive 57 or the audio data
inputted from the AUX In terminal 31 at a maximum
speed of 8x and an average speed of 5x by use of the
ATRAC3 technique of 132 Kbps mode, 105 Kbps mode,
or 66 Kbps mode, thereby generating encoded data. Al-
so, the encoder/decoder 59 decodes the encoded data
stored in the HDD 58. In addition, the encoder/decoder
59 has the DES (Data Encryption Standard) engine to
encrypt the encoded data by use of an encryption key
to be generated on the basis of the device ID of a pre-
determined component of the audio server 1 and a time.
[0065] For example, if the HDD 58 has a storage ca-
pacity of 9 gigabytes and the encoder/decoder 59 en-
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codes by the ATRAC3 technique of 105 Kbps mode,
about 100 music CDs 3 (60 minutes/disc) may be re-
corded to the HDD 58.
[0066] The signal processor 60 is composed of a
Magic Gate Memory Stick interface (hereafter referred
to as an MGMS I/F) 60-1, a watermark screen (hereafter
referred to as a WM screen) 60-2, an audio I/F 60-3, and
a sampling rate converter (hereafter referred to as an
SRC) 60-4.
[0067] The MGMS I/F 60-1 cross-certificates the MS
4 loaded in the MS slot 45 via an MS connector 61 and
accordingly encrypts the data and decrypts the encrypt-
ed data. The WM screen 60-2 detects an SDMI-compli-
ant watermark (an electronic watermark or the informa-
tion indicative of the permission or inhibition of copy)
embedded in the audio data that pass the signal proc-
essor 60.
[0068] The audio I/F 60-3 gets digital audio data via
the AUX In terminal 31 and supplies the obtained data
to the SRC 60-4. Also, the audio interface 60-3 appro-
priately buffers the digital audio data transferred from
the buffer 56 for example into an incorporated buffer 251
(FIG. 62) and then outputs the buffered data to an AD/
DA 62.
[0069] The SRC 60-4 converts the sampling rate of
the digital audio data from the audio I/O 60-3 into 44.1
KHz and outputs the resultant digital audio data to the
encoder/decoder 59.
[0070] It should be noted that, although not shown,
the signal processor 60 also incorporates an ATRAC3
encoder/decoder which operates at a speed of 1x.
[0071] The MS connector 61 relays the data commu-
nication between the MS 4 inserted therein and the
MGMS I/F 60-1. The AD/DA 62 converts the digital au-
dio data inputted from the audio I/F 60-3 of the signal
processor 60 into an analog sound signal and outputs it
to the Line Out terminal 32, the speaker terminal 34, or
the headphone terminal 47. The AD/DA 62 also digitize
the analog sound signal inputted from the AUX In termi-
nal 31 to output a resultant digital signal to the encoder/
decoder 59.
[0072] The Ethernet controller/connector 67 controls
the data communication with other electronic equipment
connected via Ethernet (trademark). The PCMCIA (Per-
sonal Computer Memory Card International Associa-
tion) controller 68 has an IC card interface compliant
with the PCMCIA standard.
[0073] The main CPU 51 is connected to a display
driver 63 and a sub CPU 64. The display driver 63 con-
trols a display operation performed on the display 15.
The sub CPU 64 controls, especially when the power is
off, a power supply section 65, controls a main frame
reset operation, counts an incorporated clock, detects
an operation performed on the power button 11 for ex-
ample, controls the photoreceptor 42, and controls the
AD/DA 62. The power supply section 65 converts the
DC voltage supplied from the DC In terminal 36 into a
predetermined voltage and supplies it to the audio serv-

er 1 in its entirety.
[0074] The following describes, with reference to FIG.
7, the firmware which the main CPU 51 reads from the
flash ROM 52 to actually execute the functions of the
audio server 1 which are described below. It should be
noted that the functions of the audio server 1 include CD
ripping, CD recording, HD recording (digital input), HD
recording (analog input), HD play, CD play, MS play,
check-out/check-in, import, and move-out/move-in for
example, their details and relationship with the firmware
being described later with reference to FIGS. 47 through
56.
[0075] The firmware has four layers, namely, an ap-
plication layer (APP) 72, an upper-middleware layer
(UMW) 73, a lower-middleware layer (LMW) 74, and a
device driver layer (DD) 75.
[0076] The application layer 72 includes a main appli-
cation (hereafter referred to as a main APP) 76, a hard
disk application (hereafter referred to as an HD APP)
77, a CD application (hereafter referred to as a CD APP)
78, a Memory Stick application (hereafter referred to as
an MS APP) 79, a portable device application (hereafter
referred to as a PD APP) 80, and a front-end processor
(hereafter referred to as an FEP) 81.
[0077] Each module of the application layer 72 re-
quests the corresponding module of the upper-middle-
ware layer 73 in accordance with the user operation as-
sociated with a function executable by the audio server
1 and provides a user interface by controlling the display
of processing situations.
[0078] The main APP 76 controls each module of the
application layer 72. For example, at the time of starting
up, the main APP 76 creates a startup screen to start
up each module. In response to a user operation trans-
mitted from an input middleware 97, main APP 76 noti-
fies the corresponding module thereof. The main APP
76 supplies the display data from each module to a dis-
play device driver 105. The main APP 76 executes
switching between modules. In response to a volume
change operation done by the user, the main APP 76
notifies an audio IO middleware (AIO) 94. In response
to a setup operation done by the user, the main APP 76
notifies each module of settings. The main APP 76 holds
the setting information (play mode for example) com-
mon to the modules. In response to a power-off opera-
tion, the main APP 76 ends each module and requests
a system control middleware (SYSTEM) 98 for a power-
off sequence.
[0079] Upon reception of a HDD 58 driving operation,
the HD APP 77 notifies a hard disk middleware 82 there-
of and gets an operation state of the hard disk middle-
ware 82 to generate display data.
[0080] Upon reception of a CD-ROM drive 57 driving
operation, the CD APP 78 notifies a CD middleware 88
thereof and gets an operation state of the CD middle-
ware 88 to generate display data.
[0081] Upon reception of an operation associated
with the MS 4 loaded in the MS slot 45, the MS APP 79
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notifies the MS middleware 89 thereof and gets an op-
eration state of the MS middleware 89 to generate dis-
play data.
[0082] Upon reception of an operation associated
with the PD 5 connected to the connector 43, the PD
APP 80 notifies a PD middleware 90 thereof and gets
an operation state of the PD middleware 90 to generate
display data.
[0083] The FEP 81 executes kana-kanji conversion
when inputting the title, for example, of the music CD 3
to be recorded.
[0084] The upper-middleware layer 73 is composed
of the following modules obtained by modeling the func-
tions of the audio server 1. Namely, the upper-middle-
ware layer 73 includes the hard disk middleware (here-
after referred to as an HD MW) 82, the CD middleware
(hereafter referred to as a CD MW) 88, the MS middle-
ware (hereafter referred to as an MS MW) 89 and the
PD middle ware (hereafter referred to as a PD MW) 90.
[0085] The HD MW 82 is composed of an HDCC 83
which manages the encoded data stored in the HDD 58,
a CD RIPPING 84 which compresses and encrypts the
audio data stored the music CD 3 in cooperation with
the CD MW 88 to record the resultant data to the HDD
58, an HD PLAY 85 which decrypts and decompresses
the encoded data stored in the HDD 58 in cooperation
with the audio IO middleware 94, an HD REC 86 which
compresses and encrypts the audio data inputted from
the AUX In terminal 31 in cooperation with the audio IO
middleware 94, and a C IN/C OUT 87 which controls the
check-in and check-out operations with the MS 4 or the
PD 5 in cooperation with the MS MW 89 or the PD MW
90.
[0086] The CD MW 88 realizes a function as a CD
player by causing the CD device driver 102 to control
the CD-ROM drive 57. The MD MW 89 realizes a func-
tion as an MS player in cooperation with an audio IO
middleware 94 and an MS file system middleware 95.
The PD MW 90 controls the PD 5 in cooperation with an
USB host middleware 96 and a USB host device driver
104.
[0087] The lower-middleware layer 74 includes the
following modules obtained by modeling the functions
which can be shared by the modules of'the upper-mid-
dleware layer 73, namely, a hard disk object database
middleware (hereafter referred to as an HD DB) 91, a
hard disk file system middleware (hereafter referred to
as an HD FS) 92, an MGR middleware (MGR) 93, the
audio IO middleware (AIO) 94, the Memory Stick File
System Middleware (MS FS) 95, the USB host middle
ware (USB) 96, the input handle middleware (INPUT)
97, and the system control middleware (SYSTEM) 98.
Each module constituting the lower-middleware layer 74
is called by each module constituting the upper-middle-
ware layer 73.
[0088] The device driver layer (DD) 75 includes the
following modules which are obtained by modeling hard-
ware devices, namely, a hard disk device driver 99, a

decoder/encoder device driver 100, a DMA device driv-
er 101, a CD device driver 102, a signal processor de-
vice driver 103, a USB host device driver 104, a display
device driver 105, an audio device driver 106, a key de-
vice driver 107, a power device driver 108, and a clock
device driver 109. It should be noted that, in FIG. 7, the
audio device driver 106 through the clock device driver
109 enclosed by dashed lines are executed by the sub
CPU 64. Each module is constituted mainly by libraries,
its API (Application Program Interface) being called by
each module included in the upper-middleware layer 73
or the lower-middleware layer 74.
[0089] The following describes a FAT (File Allocation
Table)-type file system (data format) applied to the HDD
58 with reference to FIGS. 8 through 20. As shown in
FIG. 8, the HDD 58 has a file recording area 121 for
recording encoded data (content data) as a file and an
object recording area 122 for recording an object includ-
ing the information for identifying a position at which the
content data recorded to the file recording area 121 are
recorded.
[0090] A file managing block 123 executes all file-as-
sociated processes such as file creation, issuance of ID
to newly created file, and read, write and delete opera-
tions on the file recording area 121. The file managing
block 123 is equivalent to the HD FS 92 included in the
lower-middleware layer 74.
[0091] An object managing block 124 recognizes the
physical location of an object in the object recording ar-
ea 122 and executes object write, read, and delete op-
erations. The object managing block 124 is equivalent
to the HD DB 91 included in the lower-middleware layer
74. It should be noted that the management of objects
by a database will be described later with reference to
FIGS. 21 through 37.
[0092] FIG. 9 shows a logical structure of the file re-
cording area 121. The file recording area 121 is divided
into sectors having a predetermined capacity, which is
the minimum unit of writing and reading in the file re-
cording area 121. Each sector is assigned with a serial
sector number. The file recording area 121 is formed by
a FAT area, a system area, and a plurality of clusters,
configured by the predetermined number of sectors.
Each cluster is assigned with a cluster number having
a fixed length. Each file to be recorded in the file record-
ing area 121 is formed by a plurality of interlinked clus-
ters.
[0093] The linking relationship between the clusters
is recorded to a table called a FAT 141 (FIG. 10). The
FAT 141 is recorded in the FAT area of the file recording
area 121 and, when the file managing block 123 oper-
ates, transferred to the SDRAM 53.
[0094] FIG. 10 shows a structure of the FAT 141. The
FAT 141 is configured by a FAT header 142 and a plu-
rality of FAT entries 144 corresponding to the clusters
respectively. The header 142 includes a free cluster list
start number recording area 143. The start cluster num-
bers of the sequence of free clusters recording no data
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are recorded to the free cluster list start number record-
ing area 143. If there is no free cluster, -1 = 0xFFFFFFFF
is recorded to the free cluster list start number recording
area 143.
[0095] Each FAT entry 144 is assigned with the entry
number which is the same number as the cluster
number assigned to the corresponding cluster. For ex-
ample, the FAT entry corresponding to cluster number
1 is assigned with entry number 1. In what follows, the
FAT entry having entry number 1 is also written as FAT
entry E(1). The FAT entry 144 is divided into column P
145 and column N 146.
[0096] To the P column 145 of the FAT entry 144, the
cluster number assigned to the cluster linked before the
corresponding cluster is recorded. If there is no cluster
to be linked before, namely, if the corresponding cluster
is located at the head of the file, 0xFFFFFFFF is record-
ed to the P column 146.
[0097] To the N column 146 of the FAT entry 144, the
cluster number assigned to the cluster linked after the
corresponding cluster is recorded. If there is no cluster
linked after, namely, if the corresponding cluster is lo-
cated at the end of the file, 0xFFFFFFFF is recorded to
the N column 146.
[0098] For example, if only one cluster is recorded to
five clusters having cluster numbers 1, 5, 6, 8, and 12
in the file recording area 121, then, as shown in FIG. 11,
0xFFFFFFFF indicative of that there is no cluster to be
linked before is recorded to column P of FAT entry E(1)
of entry number 1 (0x00000001) and cluster number 5
(0xFFFFFFFF) is assigned to the cluster linked after is
recorded to column N.
[0099] To column P of FAT entry E(5) of entry number
5 (0x00000005), cluster number 1 (0x00000001) as-
signed to the cluster linked before is recorded and, to
column N, cluster number 6 (0x00000006) assigned to
the cluster linked after is recorded.
[0100] The like recording is performed to the FAT en-
tries E(6) and E(8) of entry numbers 6 and 8.
[0101] To column P of FAT entry E(12) of entry
number 12 (0x0000000C), cluster number 8
(0x00000008) assigned to the cluster linked before is
recorded and, to column N, 0xFFFFFFFF indicative of
that there is no cluster linked after is recorded.
[0102] In this case, a sequence of clusters from clus-
ter number (0x00000002) to cluster number
(0x00000014) are free clusters, so that the cluster
number (0x00000002) indicative of its head is recorded
to the free cluster list start number recording area 143.
[0103] FIG. 12 shows a manner in which one file is
recorded to five clusters assigned with cluster numbers
1, 5, 6, 8, and 12. The file start cluster (in this case, clus-
ter 1) has a size recording area 151 for recording infor-
mation associated with file size. The data contained in
this file are recorded to the second (in this case, cluster
5) and subsequent clusters. It should be noted that the
size recording area 151 may be arranged in the cluster
at the end of file (in this case, cluster 12).

[0104] FIG. 13 shows an exemplary configuration of
the size recording area 151. The size recording area 151
has a valid size recording area 152, a last cluster
number recording area 153, and an occupied cluster
count recording area 154. To the valid size recording ar-
ea 152, the number of valid bytes of the end cluster (in
this case, cluster 12) is recorded. Normally, its value is
1 or more, a value below cluster size being recorded. To
the last cluster number recording area 153, the cluster
number (in this case, 0x0000000C) of the end cluster
(in this case, cluster 12) is recorded. To the occupied
cluster count recording area 154, the number of clusters
forming the data recording portion of file (in this case,
4) is recorded.
[0105] The following describes a file creating process
(namely, a content data recording process), a file read-
ing process, and a file reserve reading process (namely,
a process of reading content data in reverse direction),
which use FAT, with reference to the flowcharts shown
in FIGS. 14 through 20. It should be noted that these
processes are controlled by the HD FS 92 belonging to
the file managing block 123, namely the lower-middle-
ware layer 74.
[0106] First, the file creating process will be described
with reference to the flowchart shown in FIG. 14. In step
S1, the HD FS 92 transfers the content data to be re-
corded to the HDD 58 from the CD-ROM drive 57 for
example to the buffer 56 on a cluster size basis (let the
data amount transferred be S bytes). In step S2, the HD
FS 92 searches the file recording area 121 for free clus-
ters and retrieves (or allocates) them.
[0107] This free cluster retrieving process will be de-
scribed with reference to the flowchart shown in FIG. 15.
In step S21, the HD FS 92 reads value Q recorded to
the free cluster list start number recording area 143 re-
corded to the FAT header 141. In step S22, the HD FS
92 determines whether or not value Q is -1, namely,
whether there is no free cluster. If value Q is not -1,
namely, if there is a free cluster, then the procedure goes
to step S23. In step S23, the HD FS 92 reads FAT entry
E(Q) corresponding to value Q (the cluster number of
the free cluster).
[0108] The following describes a process of reading
FAT entry E(X) corresponding to given cluster number
X in relation to the process of reading FAT entry E(Q)
with reference to the flowchart shown in FIG. 16. In step
S41, the HD FS 92 adds a known FAT header size to a
known FAT entry start address and then adds a product
obtained by multiplying a value obtained by subtracting
1 from value X (X - 1) by a known entry size, thereby
computing address A. In step S42, the HD FS 92 reads
the data by one entry size with address A as the start
address. This is the process of reading FAT entry E(X)
corresponding to given cluster number X.
[0109] Returning to FIG. 15, the HD FS 92 determines
whether or not the value of column N of FAT entry E(Q)
is -1 (0xFFFFFFFF) in step S24. If the value of column
N of FAT entry E(Q) is not -1, then the procedure goes
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to step S25.
[0110] In step S25, the HD FS 92 substitutes the value
of column N of FAT entry E(Q) into variable M. In step
S26, the HD FS 92 reads FAT entry E(M) corresponding
to cluster number M. In step S27, the HD FS 92 records
-1 (0xFFFFFFFF) to column P of FAT entry E(M).
[0111] In step S28, the HD FS 92 records -1
(0xFFFFFFFF) to column N of FAT entry E(Q) and -1
(0xFFFFFFFF) to column P of FAT entry E(Q). In step
S29, the HD FS 92 returns to FIG. 14 because there is
a free cluster of cluster number Q. This is the process
of free cluster retrieval.
[0112] It should be noted that, in step S24, if the value
of column N of FAT entry E(Q) is found -1, the processes
of steps S25 through S27 are skipped.
[0113] If value Q recorded to the free cluster list start
number recording area 143 is found -1 in step S22, then
the procedure goes to step S30. In step S30, the HD FS
92 returns to FIG. 14 because there is no free cluster. It
should be noted that, if no free cluster is found, it is re-
garded that the HDD 58 is full, and the file creating proc-
ess shown in FIG. 14 comes to an end.
[0114] In what follows, the description will be contin-
ued by reading the retrieved free cluster having cluster
number Q as the free cluster having cluster number V.
In step S3, the HD FS 92 substitutes cluster number V
of free cluster into variables X and A. In step S4, the HD
FS 92 substitutes 0 into occupied cluster count T. In step
S5, the HD FS 92 retrieves a new free cluster in the
same manner as the above-mentioned process of step
S2. Let the cluster number of the retrieved free cluster
be V. If no new free cluster is retrieved, this file creating
process comes to an end.
[0115] In step S6, the HD FS 92 substitutes value V
into variable B. In step S7, the HD FS 92 increments
occupied cluster count T by 1. In step S8, the HD FS 92
converts cluster number B into sector numbers (for ex-
ample, if sectors are related to clusters as shown in FIG.
9, cluster number 2 is converted into sector numbers 28
through 35). Sector numbers corresponding to cluster
number B are determined. In step S9, the HD FS 92
records the content data buffered in step S1 to the con-
verted sector numbers in the file recording area 121.
[0116] After the recording of the buffered content data
has ended, the HD FS 92 links the cluster of cluster
number B to the cluster of cluster number A (at this point
of time, this cluster is a free cluster) in step S10. The
following describes this linking process with reference
to the flowchart of FIG. 17.
[0117] In step S51, as with the above-mentioned
process described with reference to FIG. 16, the HD FS
92 reads FAT entry E(A) corresponding to cluster
number A and, in step S52, reads FAT entry E(B) cor-
responding to cluster number B. In step S53, the HD FS
92 records cluster number B to column N of FAT entry
E(A) and cluster number A to column P of FAT entry E
(B). It should be noted that the process of step S53 is
executed on the FAT 141 developed in the SDRAM 53.

This is the process of linking the cluster having cluster
number A and the cluster having cluster number B.
[0118] Returning to FIG. 14, in step S11, the HD FS
92 determines whether or not data amount S of the con-
tent data recorded in step S9 is equal to the cluster size.
If data amount S of the content data recorded in step S9
is found equal to the cluster size, then it indicates that
the recording of the content data to be recorded has not
completed, so that the procedure goes to step S12.
[0119] In step S12, the remaining portion of the con-
tent data recorded before is transferred to the buffer 56
by the cluster size. In step S13, cluster number B is sub-
stituted into variable A. In step S14, the HD FS 92 re-
trieves a new free cluster as with the above-mentioned
process of step S2. Let the cluster number of the newly
retrieved cluster be V. It should be noted that, if no new
free cluster is retrieved in step S14, then the procedure
goes to step S17. In step S15, the HD FS 92 substitutes
value V into variable B. In step S16, the HD FS 92 in-
crements occupied cluster count T by 1.
[0120] Then, the procedure returns to step S8 to re-
peat the above-mentioned processes. If, in step S11,
data amount S of the content recorded in step S9 is
found unequal to the cluster size, it indicates that the
recording of the content data to be recorded has been
completed, so that the procedure goes to step S17.
[0121] In step S17, the HD FS 92 arranges the size
recording area 151 in the free cluster having cluster
number X retrieved in step S2, records data amount S
recorded to the last cluster to the valid size recording
area 152, records the value of variable B to the last clus-
ter number recording area 153, and records the value
of variable T to the occupied cluster count recording ar-
ea 154.
[0122] In step S18, the FAT 141 recorded to the FAT
area of the file recording area 121 is updated by the FAT
141 rewritten by the process of step S10. Thus, a new
file is created. It should be noted that a file identifier hav-
ing the same value as the start cluster number of a se-
quence clusters recorded with content data is issued to
the newly created file.
[0123] The following describes a process of reading
a file of which file identifier is X (hereafter referred to as
file X) with reference to the flowchart shown in FIG. 18.
In step S61, the HD FS 92 executes a search process
for determining whether or not there is file X.
[0124] The following describes a file X search process
with reference to the flowchart shown in FIG. 19. In step
S81, the HD FS 92 gets FAT entry E(X) corresponding
to entry number X. In step S82, the HD FS 92 deter-
mines whether or not the value of column P of FAT entry
E(X) is -1 (0xFFFFFFFF). If the value of column P of
FAT entry E(X) is found -1, then the procedure goes to
step S83. In step S83, file X is found existing because
the cluster of entry number X (= cluster number X) is the
start cluster among a sequence of clusters on which the
file is recorded, so that the procedure returns to the file
reading process shown in FIG. 18.
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[0125] Conversely, if the value of column P of FAT en-
try E(X) is found not -1 in step S82, the procedure goes
to step S84. In step S84, the HD FS 92 determines that
there is no file X because the cluster of entry number X
(= cluster number X) is not the start cluster among a
sequence of clusters on which the file is recorded, so
that the procedure returns to the file reading process
shown in FIG. 18. Thus, the file X search process is ex-
ecuted.
[0126] In what follows, the description will be contin-
ued on the assumption that file X exists. In step S62, the
HD FS 92 determines whether or not the value of column
N of FAT entry E(X) is -1 (0xFFFFFFFF). If the value of
FAT entry E(X) is found -1, then it indicates that file X
has no data, so that the reading process comes to an
end.
[0127] If the value of column N of FAT entry E(X) is
found not -1 in step S62, then the procedure goes to
step S63. In step S63, the HD FS 92 converts cluster
number X (the start cluster) into sector numbers. In step
S64, the HD FS 92 controls the DMA controller 55 to
read the size recording area 151 recorded to the con-
verted sector numbers to buffer this area in the buffer
56. In step S64, the HD FS 92 reads valid size S (the
data amount recorded to the last cluster among a se-
quence of clusters on which file X is recorded) recorded
to the valid size recording area 152 of the size recording
area 151 buffered in step S63.
[0128] In step S66, the HD FS 92 substitutes the value
of column N of FAT entry E(X) into variable C. In step
S67, the HD FS 92 reads FAT entry E(C) corresponding
to cluster number C, namely the second cluster, as with
the above-mentioned process described with reference
to FIG. 16. In step S68, the HD FS 92 converts cluster
number C into sector numbers. In step S69, the HD FS
92 controls the DMA controller 55 to read the content
data recorded to the sectors having the converted sector
numbers by one cluster to buffer the content data in the
buffer 56.
[0129] In step S70, the HD FS 92 determines whether
or not the value of column N of FAT entry E(C) is -1
(0xFFFFFFFF). If the value of column N of FAT entry E
(C) is found not -1, then the procedure goes to step S71.
In step S71, the HD FS 92 controls the DMA controller
55 to output all data buffered in the buffer 56 to the en-
coder/decoder 59 and so on. Because the content data
of file X have not all been read, so that the procedure
goes to step S72. In step S72, the HD FS 92 substitutes
the value of column N of FAT entry E(C) into variable C.
Then, the procedure returns to step S67 to repeat the
above-mentioned processes.
[0130] Then, in step S70, if the value of column N of
FAT entry E(C) is found -1, it indicates that the reading
starting with the last cluster recorded with the content
data of file X has been completed, so that the procedure
goes to step S73. In step S73, the HD FS 92 controls
the DMA controller 55 to output the data for valid size S
which are the last of the content data buffered in the buff-

er 56 to the encoder/decoder 59 and so on.
[0131] If no file X is found existing in the file search
process of step S61, the procedure goes to step S74,
in which an error is determined, upon which the file X
reading process comes to an end. Thus, the file X read-
ing process is executed.
[0132] The following describes'a file X reverse read-
ing process with reference to the flowchart shown in
FIG. 20. The reverse reading herein denotes a process
in which content data are played back every several sec-
ond retrospectively such that certain content data of
which play time is 100 seconds are played back for
about 100 milliseconds from 90th second and then
played back for 100 milliseconds from 80th second and
then played back for 100 milliseconds from 70th second,
for example.
[0133] In step S91, the HD FS 92 converts the file
identifier (= X, hereafter referred to as ID(X)) into sector
numbers. It should be noted that ID(X) is the same as
the cluster number of the start cluster among a se-
quence of clusters on which file X is recorded.
[0134] In step S92, FAT entry E(X) corresponding to
cluster X is read. In step S93, the HD FS 92 controls the
DMA controller 55 to read the size recording area 151
recorded to the sector having the sector number con-
verted in step S91 to buffer it in the buffer 56. In step
S94, the HD FS 92 reads valid size S from the valid size
recording area 152 of the size recording area 151 buff-
ered in step S93 and last cluster number Z from the last
cluster number recording area 153.
[0135] In step S95, the HD FS 92 determines whether
or not last cluster number Z is equal to ID(X). If last clus-
ter number Z is found equal to ID(X), it indicates that file
X has no content data, so that the reverse reading proc-
ess comes to an end.
[0136] If last cluster number Z is found unequal to ID
(X), then the procedure goes to step S96. In step S96,
the HD FS 92 converts last cluster number Z to sector
numbers. In step S97, the HD FS 92 controls the DMA
controller 55 to read the data including the end portion
of the content data recorded to the sector numbers con-
verted in step S96 to buffer the data in the buffer 56. In
step S98, the HD FS 92 controls the DMA controller 55
to output only the data for S bytes of the data buffered
in the buffer 56, namely, the end portion of the content
data to the encoder/decoder 59 and so on.
[0137] In step S99, the HD FS 92 reads FAT entry E
(Z) corresponding to last cluster number Z. In step S100,
the HD FS 92 determines whether or not the value of
column P of FAT entry E(Z) is equal to ID(X). If the value
of column P of FAT entry E(Z) is found equal to ID(X),
the reverse reading process comes to an end because
the content data of file X have been recorded to the last
one cluster.
[0138] If the value of column P of FAT entry E(Z) is
found unequal to ID(X), then the procedure goes to step
S101 to read the data by one cluster from the end ret-
rospectively. In step S101, the HD FS 92 substitutes the
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value of column P of FAT entry E(Z) into variable C.
[0139] In step S102, the HD FS 92 reads FAT entry E
(C) corresponding to cluster number C. In step S103,
the HD FS 92 converts cluster number C into sector
numbers. In step S104, the HD FS 92 controls the DMA
controller 55 to read the content data recorded to the
sector numbers converted in step S103 to buffer the
content data in the buffer 56. In step S105, the HD FS
92 controls the DMA controller 55 to output the content
data for one cluster buffered in the buffer 56 to the en-
coder/decoder 59 and so on.
[0140] In step S106, the HD FS 92 determines wheth-
er or not the value of column P of FAT entry E(C) corre-
sponding to cluster number C is equal to ID(X). If the
value of column P of FAT entry E(C) is found unequal to
ID(X), it indicates that file X has not all been read, so
that the procedure goes to step S107 to read by one
cluster retrospectively. In step S107, the HD FS 92 sub-
stitutes the value of column P of FAT entry E(C) into var-
iable C. Then, the procedure returns to step S102 to re-
peat the above-mentioned processes.
[0141] If the value of column P of FAT entry E(C) is
found equal to ID(X) in step S106, it indicates that file X
has been read up to its beginning, so that the reverse
reading process comes to an end. Thus, the file X re-
verse reading process is executed.
[0142] As described and according to the HD FS 92
of the audio server 1, for a file identifier for identifying a
particular file, a cluster number, which is a fixed-length
value, of the start cluster of the area to which this file is
recorded is assigned, so that the recording position of
the file may be identified with ease. Consequently, as
compared with the case in which a file name is not fixed
in length, the file search time may be significantly re-
duced.
[0143] In addition, because of the fixed file length, the
time required for a file search operation may be made
uniform.
[0144] Further, according to the HD FS 92 of the audio
server 1, there is no limitation to the size of a file to be
recorded, so that not only audio data but also video data,
which are greater in size may be recorded as a file.
[0145] Still further, according to the HD FS 92 of the
audio server 1, if one file is recorded over a plurality of
clusters, the clusters are used in the forward direction,
so that, at the time of recording and playback, a seek
operation is performed in a constant direction. Conse-
quently, the recording drops at recording and sound
drops at playback are prevented from occurring.
[0146] The following describes objects corresponding
to folder, album or track with reference to FIGS. 21
through 27. FIG. 21 shows a logical structure of the ob-
ject recording area 122 to which an object is recorded.
The object recording area 122 is formed by a system
area 161 and a plurality of chunks divided so as to have
a predetermined capacity. Each object is recorded to
chunks.
[0147] The system area 161 has a header 162, an ob-

ject type recording area 163, and an area information
recording area 164. To the plurality of chunks, serial
numbers beginning with 1 are applied in order from the
top one of them. In the following description, for exam-
ple, the chunk to which the number 1 is applied is re-
ferred to as chunk 1, the chunk to which the number 2
is applied is referred to as chunk 2, and so forth.
[0148] Each chunk is divided into pages having a pre-
determined capacity. The pages forming each chunk are
assigned with serial numbers, 0 to the start page and
subsequent numbers to the subsequent pages. For ex-
ample, the page assigned with number 0 is page 0, the
page assigned with number 1 is page 0, and so on.
[0149] FIG. 22 shows the structure of the object type
recording area 163 of the system area 161, which is
formed by a header 165 and T entries. T is a preset con-
stant. The header 165 has an entry count recording area
166. The entry count recording area 166 records the
number of currently registered entries (the maximum
value is T).
[0150] Each entry of the object type recording area
163 has a size recording area 167, a basic object type
number recording area 168, and a parameter recording
area 169. For example, entry t records the information
associated with object type number t. Namely, the size
recording area 167 of entry t records the size of the ob-
ject having object type number t. The basic object type
number recording area 168 of entry t records the basic
object type number indicative of the basic object type to
which the object having object type number t belongs.
The parameter recording area 169 of entry t records the
information associated with the size as it is when the
size of the object having object type number t is variable
in length.
[0151] FIG. 23 shows the area information recording
area 164 of the system area 161. The area information
recording area 164 is formed by the bit sequences in-
dicative of the total number of pages of the object re-
cording area 122 (a value obtained by multiplying the
total number of chunks by the number of pages forming
one chunk). It should be noted that, for the convenience
of description, FIG. 23 shows a matrix of (the total
number of chunks) column 3 (the number of pages
forming one chunk) row. For example, as shown in FIG.
23, the bit indicated by "O" at column q, row p corre-
sponds to page p of chunk q. If page p of chunk q is in
use, 1 is recorded to the bit indicated by "O". Conversely,
if page p of chunk q is in use, 0 is recorded to the bit
indicated by "O".
[0152] FIG. 24 shows an exemplary configuration of
the object managing block 124 equivalent to the HD DB
91 included in the lower-middleware layer 74. The object
managing block 124 is formed by an object type regis-
tering block 171, a storage area managing block 172, a
session managing block 173, and a cache managing
block 174.
[0153] The object type registering block 171 performs
the registration of object types (the writing to the object
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type recording area 163). Further, the object type regis-
tering block 171 performs the response to the enquires
for object types (the reading from the object type record-
ing area 163).
[0154] The storage area managing block 172 inverts
predetermined bits in the area information recording ar-
ea 164. Further, the storage area managing block 172
also searches for a continuous unused area of the pre-
determined number of pages by reading the bit of the
area information recording area 164. In addition, the
storage area managing block 172 issues an identifier to
each object.
[0155] The session managing block 173 issues a ses-
sion number to the currently executed session and man-
ages session managing information 181 (FIG. 25). Term
session herein denotes a process for controlling data
read and write operations for example.
[0156] FIG. 25 shows an exemplary configuration of
the session managing information 181. The session
managing information 181 is formed by a current ses-
sion count storage area 182 for storing the number of
currently opened sessions (hereafter referred to as the
number of current sessions) and S entries correspond-
ing to objects and in each of which information of a ses-
sion having the access right to the object is recorded.
The maximum value of the number of current sessions
and value S are predetermined.
[0157] Each entry of the session managing informa-
tion 181 is formed by an object identifier storage area
183, a read/write session number storage area 184, a
read-only session number storage areas 185 through
188, an object state storage area 189, a read cache ad-
dress storage area 190, a write cache address storage
area 191, and an access time storage area 192.
[0158] The object identifier storage area 183 stores
the object identifier of the corresponding object (FIG.
27). The read/write session number storage area 184
stores the session number of the session having write
access right to the corresponding object. The read-only
session number storage areas 185 through 188 store
the session numbers having read access right to the cor-
responding object. It should be noted that a plurality of
sessions having read access right to an object may ex-
ist. FIG. 25 shows an example in which there are up to
four sessions having read access right and one session
having read/write access right.
[0159] The object state storage area 189 stores infor-
mation indicative of the state of the corresponding object
("CREATE" indicative of creation, "UPDATE" indicative
of update, and "REMOVE" indicative of removal). The
read cache address storage area 190 stores the ad-
dress of the read cache in which an object to be read is
temporarily stored. The write cache address storage
section 191 stores the address of the write cache in
which an object to be written is temporarily stored. The
access time storage area 192 stores the last access
time for the corresponding object.
[0160] It should be noted that, if there is no informa-

tion to be stored in the object identifier storage area 183
through the access time storage area 192, 0 is stored
in these storage areas.
[0161] FIG. 26A and FIG. 26B show the exemplary
configurations of basic object type 1 and basic object
type 2, which are the two basic object types to be re-
corded to chunks.
[0162] As shown in FIG. 26A, basic object type 1 is
formed by an object identifier recording area 201 for re-
cording own object identifier and an arbitrary data re-
cording area 202 for recording given data (for example,
the data such as the name of the object to be set by the
user).
The basic object type 1 includes objects such as folder
list, folder, and album.
[0163] As shown in FIG. 26B, basic object type 2 is
formed by the object identifier recording area 201 for re-
cording own object identifier, the arbitrary data recording
area 202 for recording arbitrary data, and a file identifier
recording area 203 for recording the file identifier of the
file corresponding to the own (object). Basic object type
2 includes a track object.
[0164] The object identifier to be recorded to the ob-
ject identifier recording area 201 is formed by a chunk
number indicative of the head of a sequence of pages
in which a corresponding object is stored, the number
of the head page, and a type number as shown in FIG.
27. The type number is formed by basic object type
number to which the corresponding object belongs (ei-
ther basic object type 1 or basic object type 2) and the
entry number of the object type recording area 163 in
which the type of the corresponding object is registered.
[0165] The following describes an object creating
process, an object searching process, an object updat-
ing process, a stream object creating process, and a
stream object searching process with reference to the
flowcharts shown in FIGS. 28 through 37. Term stream
object herein denotes the object which corresponds,
one to one, to the content data stored in the file recording
area 121, namely the stream object indicates a track.
The stream object belongs to basic object type 2 (FIG.
26B). Therefore, any other objects than the stream ob-
ject are folder or album objects, which belong to basic
object type 1.
[0166] It should be noted that the above-mentioned
processes are controlled by the object managing block
124, namely the HD DB 91 belonging to the lower-mid-
dleware layer 74 of the firmware.
[0167] First, the object creating process not for stream
objects will be described by use of an example in which
an object of object type number t with reference to the
flowchart shown in FIG. 28. It should be noted that object
type number t includes basic type number (in this exam-
ple, basic object type 1) and entry number as shown in
FIG. 27.
[0168] In step S121, the HD DB 91 opens a write ses-
sion. The write session opening process will be de-
scribed below with reference to the flowchart shown in
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FIG. 29. In step S141, the HD DB 91 reads the number
of current sessions from the current session count stor-
age area 182 to determine whether or not the number
of retrieved current sessions is smaller than the preset
maximum value. If the number of current sessions is
found smaller than the preset maximum value, the pro-
cedure goes to step S142.
[0169] In step S142, the HD DB 91 increments the
number of current sessions stored in the current session
count storage area 182 of the session managing infor-
mation 181 by 1. In step S143, the HD DB 91 opens a
write session and issues session number Z by use of
random numbers for example. The procedure returns to
FIG. 28.
[0170] It should be noted that, if, in step S141, the
number of current sessions is found not smaller than the
preset maximum value, no more session can be
opened, so that the procedure goes to step S144, in
which the HD DB 91 determines an error. Then, the ses-
sion opening processing comes to an end and the object
creating process shown in FIG. 28 is discontinued.
[0171] In step S122 shown in FIG. 28, in order to al-
locate pages of a chunk to which an object of object type
number t is recorded, the HD DB 91 reads the size of
the object of object type number t from the size recording
area 167 of entry t of object type recording area 163 to
compute the number of pages of the chunk equivalent
to the computed size. Let the computed number of pag-
es be g.
[0172] In step S123, the HD DB 91 allocates a free
entry among the plurality of entries forming the session
managing information 181. The following describes a
process of free entry allocation with reference to the
flowchart shown in FIG. 30.
[0173] In step S151, the HD DB 91 initializes variable
M to 1. In step S152, the HD DB 91 determines whether
or not variable M is equal to or smaller than the number
of entries S forming the session managing information
181. If variable M is found equal to or smaller than the
number of entries S, then the procedure goes to step
S153. In step S153, the HD DB 91 reads the value of
the object identifier storage area 183 forming the ses-
sion managing information 181. In step S154, the HD
DB 91 determines whether or not the value of the object
identifier storage area 183 of retrieved entry M is 0. If
the value of object identifier storage area 183 of entry
M is found 0, it indicates that entry M is a free entry, so
that entry M is allocated, upon which the procedure re-
turns to FIG. 28.
[0174] In step S154, if the value of the object identifier
storage area 183 of entry M is found not 0, then the pro-
cedure goes to step S155. In step S155, the HD DB 91
increments variable M by 1. The procedure returns to
step S152 to repeat the above-mentioned processes.
Then, if the value of object identifier storage area 183
of entry M is found not 0 in step S154 and variable M is
found not equal to or smaller than the number of entries
S in step S152, it indicates that there is currently no free

entry, so that the procedure goes to step S156 to create
a free entry.
[0175] In step S156, the HD DB 91 determines wheth-
er or not, among the entries forming the session man-
aging information 181, there is any entry that the values
of the read/write session number storage block 184 and
the read-only session number storage blocks 185
through 188 are all 0s. If such an entry is found, the pro-
cedure goes to step S157. In step S157, the HD DB 91
extracts, from among the entries that the values of the
read/write session number storage block 184 and read-
only session number storage blocks 185 through 188
are all 0s, the entry that the value of the access time
storage area 192 is the smallest (namely, the entry of
the least recent access time).
[0176] In step S158, the HD DB 91 clears the values
of the current session count storage area 182 through
access time storage area 192 of the extracted entry to
0s and allocates this entry as free entry M. The proce-
dure returns to FIG. 28.
[0177] It should be noted that, in step S156, among
the entries forming the session managing information
181, if there is no entry that the values of the read/write
session number storage block 184 and the read-only
session number storage blocks 185 through 188 are all
0s, it indicates that no free entry can be allocated, so
that the procedure goes to step S159. In step S159, the
HD DB 91 determines an error. The free entry allocating
processing comes to an end and the object creating
process shown in FIG. 28 is discontinued.
[0178] Returning to FIG. 28, in step S124, the HD DB
91 searches the area information recording area 164 for
a bit sequence recorded with 0s by g bits continuously.
Let the start position of the retrieved bit sequence re-
corded with 0s by g bits continuously be column q, row
p. In step S125, the HD DB 91 stores, in the object iden-
tifier storage area 183 of allocated entry M, object iden-
tifier OID (q, p, t) formed by chunk number q, page
number p, and object type number t as shown in FIG.
27. In addition, the HD DB 91 stores session number Z
into the read/write session number storage area 184 of
the entry M in session managing information 181 and
records "CREATE" indicative of the object creation into
the object state storage area 189.
[0179] In step S126, the HD DB 91 allocates a write
cache area d equal to the number of pages g indicative
of the size of the object, into the buffer 56. In step S127,
the HD DB 91 stores the address of the write cache area
d allocated in the buffer 56 into the write cache address
storage area 191 of entry M of the session managing
information 181.
[0180] In step S128, the HD DB 91 starts recording
object X of object basic type 1 shown in FIG. 26A to the
write cache area d allocated in the buffer 56. In doing
so, the HD DB 91 first records the object identifier OID
(q, p, t) to the object identifier recording area 201 in the
write cache area d. In step S129, the HD DB 91 records
the arbitrary data of the object to be created (for exam-
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ple, the name of the object to be created) to the arbitrary
data recording area 202 in the write cache area d.
[0181] In step 130, the HD DB 91 waits for the input
of signal I representative of a user operation. In step
S131, the HD DB 91 determines whether or not signal I
is "commit," namely whether or not signal I is for estab-
lishing the session creation. If signal I is found a commit,
then the procedure goes to step S132 to establish write
session Z. If signal I is fount not a commit, then the pro-
cedure goes to step S133 to discard write session Z.
[0182] The following describes a process of establish-
ing the write session shown in step S132 with reference
to the flowchart shown in FIG. 31. It should be noted that
"establishment of a session" herein denotes to reflect
the recording in the object recording area 122 upon cre-
ation, updating and moving or the like of an object per-
formed after opening of the session concerned and en-
ter the results of the reflection.
[0183] In step S171, the HD DB 91 initializes variable
M to 1. In step S172, the HD DB 91 determines whether
or not variable M is equal to or smaller than the number
of entries S forming the session managing information
181. If variable M is found equal to or smaller than the
number of entries S, then the procedure goes to step
S173. In step S173, the HD DB 91 reads the value of
read/write session number storage area 184 of entry M
forming the session managing information 181 to deter-
mine whether or not this value matches session number
Z. If the value of the read/write session number storage
area 184 of entry M is found not matching session
number Z, the procedure goes to step S174 to search
for an entry that the value of the read/write session
number storage area 184 of entry M matches session
number Z.
[0184] In step S174, the HD DB 91 increments varia-
ble M by 1. The procedure returns to step S172 to repeat
the above-mentioned processes. If the value of the read/
write session number storage area 184 of entry M is
found matching session number Z in step S173, then
the procedure goes to step S175. Namely, only the entry
in which session number Z is stored in the read/write
session number storage area 184 is extracted to be
processed in steps S175 and on.
[0185] In step S175, the HD DB 91 reads the object
identifier from the object identifier storage area 183 of
entry M in which session number Z is stored in the read/
write session number storage area 184. In step S176,
the HD DB 91 reads information J indicative of object
state from the object state storage area 189 of entry M
in which session number Z is stored in the read/write
session number storage area 184. In step S176, the HD
DB 91 determines whether information J indicative of
object state is "CREATE", "UPDATE", or "REMOVE".
[0186] If information J indicative of object state is
found "CREATE", then the procedure goes to step S178.
In step S178, the HD DB 91 records the object recorded
to the write cache area d allocated in the buffer 56 to
pages q and on of chunk p in the object recording area

122. In step S179, the HD DB 91 records 1 to g bits sub-
sequent to column q, row p in the area information re-
cording area 164.
[0187] In step S180, the HD DB 91 copies the value
of write cache address storage area 191 of entry M to
the read cache address storage area 190. If a value oth-
er than 0 is stored in the read cache address storage
area 190, then the read cache area in which the buffer
56 indicated by that value is arranged is freed.
[0188] In step S181, the HD DB 91 stores 0s into the
read/write session number storage area 184 of entry M
and the write cache address storage area 191 of entry
M. In step S182, the HD DB 91 updates the value of the
access time storage area 192 of entry M by the current
time.
[0189] If information J indicative of object state is
found "UPDATE" in step S177, the procedure goes to
step S183. In step S183, the HD DB 91 records the ob-
ject recorded to write cache area d allocated in the buffer
56 to pages q and on of chunk p in object recording area
122. The procedure goes to step S180.
[0190] If information J indicative of object state is
found "REMOVE" in step S177, the procedure goes to
step S184. In step S184, the HD DB 91 records 0s to g
bits subsequent to column q, row p of the area informa-
tion recording area 164. In step S185, the HD DB 91
frees the write cache and read cache allocated in the
buffer 56 by entry M. In step S186, the HD DB 91 stores
0s into the object identifier storage area 183 through the
access time storage area 192 of entry M. The process-
ing goes to step S174.
[0191] Then, the processes subsequent to step S172
are repeated until variable M is found not equal to or
smaller than the number of entries S in step S172. If
variable M is found not equal to or smaller than the
number of entries S, the process for establishing the
write session is completed.
[0192] The following describes the process of step
S133 shown in FIG. 28, namely, the process of discard-
ing a write session with reference to the flowchart shown
in FIG. 32. In step S191, the HD DB 91 initializes varia-
ble M to 1. In step S192, the HD DB 91 determines
whether or not variable M is equal to or smaller than the
number of entries S forming the session managing in-
formation 181. If variable M is found equal to or smaller
than the number of entries S, the procedure goes to step
S193.
[0193] In step S193, the HD DB 91 reads the value of
the read/write session number storage area 184 of entry
M forming the session managing information 181 to de-
termine whether or not the value matches session
number Z. If the value of the read/write session number
storage area 184 of entry M is found not matching ses-
sion number Z, then the procedure goes to step S194
to search for an entry in which the value of the read/write
session number storage area 184 of entry M matches
session number Z. In step S194, the HD DB 91 incre-
ments variable M by 1. The procedure returns to step
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S192 to repeat the above-mentioned processes.
[0194] If the value of the read/write session number
storage area 184 of entry M is found matching session
number Z in step S193, then the procedure goes to step
S195. Namely, only the entry in which session number
Z is stored in the read/write session number storage ar-
ea 184 is extracted and processed in steps 195 and on.
[0195] In step S195, the HD DB 91 frees the write
cache area allocated in the buffer 56 by entry M. In step
S196, the HD DB 91 determines whether or not the ob-
ject state stored in the object state storage area 189 is
"CREATE". If the object state is found not "CREATE",
the procedure goes to step S197.
[0196] In step S197, the HD DB 91 stores 0s into the
read/write session number storage area 184 and the
write cache address storage area 191 of entry M. In step
S198, the HD DB 91 updates the value of the access
time storage area 192 of entry M by the current time.
The procedure goes to step S194.
[0197] It should be noted that, if the object state stored
in the object state storage area 189 of entry M is found
"CREATE" in step S196, then the procedure goes to
step S199. In step S199, the HD DB 91 stores 0s in the
areas other than the read/write session number storage
area 184 and the write cache address storage area 191
of entry M, namely stores 0s into the object identifier
storage area 183, read-only session number storage ar-
eas 185 through 188, the object state storage area 189,
the read cache address storage area 190, and the ac-
cess time storage area 192. Then, the procedure goes
to step S194.
[0198] Then, until variable M is found not equal to or
smaller than the number of entries S in step S192, the
above-mentioned processes are repeated. If variable M
is found not equal to or smaller than the number of en-
tries S, the write session discarding process comes to
an end.
[0199] The following describes an object search proc-
ess by use of an example in which an object having ob-
ject identifier OID = X (hereafter referred to as object X)
with reference to the flowchart shown in FIG. 33. It
should be noted that the session is assumed to have
already been opened.
[0200] In step S201, the HD DB 91 gets entry M cor-
responding to object X. The process of getting the entry
for object X will be described below with reference to the
flowchart shown in FIG. 34.
[0201] In step S211, the HD DB 91 initializes variable
M to 1. In step S212, the HD DB 91 determines whether
or not variable M is equal to or smaller than the number
of entries S forming the session managing information
181. If variable M is determined equal to or smaller than
the number of entries S, then the procedure goes to step
S213.
[0202] In step S213, the HD DB 91 reads the value of
the object identifier storage area 183 of entry M forming
the session managing information 181 to determine
whether or not this value matches identifier OID = X of

object X. If the value of the object identifier storage area
183 of entry M is found not matching object identifier
OID = X of object X, then the procedure goes to step
S214 to search for an entry in which the value of the
object identifier storage area 183 matches object iden-
tifier OID = X of object X.
[0203] In step S214, the HD DB 91 increments varia-
ble M by 1. The procedure returns to step S212 to repeat
the above-mentioned processes. If the value of the ob-
ject identifier storage area 183 of entry M is found
matching object identifier OID = X of object X in step
S123, it indicates that entry M corresponding to object
X has been retrieved, so that this process comes to an
end, the procedure returning to FIG. 33.
[0204] It should be noted that, in step S213, the deci-
sion in which the value of the object identifier storage
area 183 of entry M does not match object identifier OID
= X of object X is repeated and variable M is not equal
to or smaller than the number of entries S in step S212,
the procedure goes to step S215. In step S215, the HD
DB 91 determines an error, namely, the HD DB 91 has
failed to get entry M for object X, thereby ending this
process. The procedure returns to FIG. 33.
[0205] Returning to FIG. 33, if entry M for object X is
retrieved in step S201, then the procedure goes to step
S202. In step S202, because entry M for object X has
been retrieved, the HD DB 91 determines that object X
is in the buffer 56, thereby ending this process.
[0206] Conversely, if entry M for object X is not re-
trieved in step S201, the procedure goes to step S203.
In step S203, the HD DB 91 resolves object identifier
OID = X of object X to get the chunk number, page
number, and object X type number t of the object record-
ing area 122 in which the object is recorded.
[0207] In step S204, the HD DB 91 reads the value of
the size recording area 167 corresponding to type
number t from the object type recording area 163 and,
on the basis of the retrieved value, computes the
number of pages g necessary for recording object X.
[0208] In step S205, the HD DB 91 references the ar-
ea information recording area 164 to determine whether
or not g bits subsequent to column q, row p are 1s. If the
g bits subsequent to column q, row p of the area infor-
mation recording area 164 are found 1s, then the pro-
cedure goes to step S206. In step S206, the HD DB 91
sets read cache area c equivalent to the number of pag-
es g to the buffer 56. In step S207, the HD DB 91 copies
the data recorded to the pages g subsequent to page p
of chunk q in the object recording area 122 to the read
cache area c of the buffer 56.
[0209] In step S208, the HD DB 91 determines wheth-
er or not the object identifier recorded to a portion equiv-
alent to the object identifier recording area 201 of the
data copied to the read cache area c matches object
identifier X. If a match is found, it indicates that the data
cached in the read cache area c is object X, so that the
procedure goes to step S202.
[0210] If the object identifier recorded to the portion
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equivalent to the object identifier recording area 201 of
the data copied to the read cache area c is found not
matching object identifier X, the procedure goes to step
S209. In step S209, the HD DB 91 determines that ob-
ject X does not exist in the object recording area 122
either, upon which this process comes to an end.
[0211] The following describes an object X updating
process with reference to the flowchart shown in FIG.
35. The object X updating process herein denotes the
rewriting given data of object X.
[0212] In step S221, the HD DB 91 opens write ses-
sion Z as with the above-mentioned process of step
S121 described with reference to FIG. 29. In step S222,
the HD DB 91 gets entry M for object X as with the
above-mentioned process of step S201 described with
reference to FIG. 34.
[0213] If entry M for object X is retrieved in the process
of step S222, then the HD DB 91 determines that object
X is cached in the read cache area c set to the buffer
56, upon which the procedure goes to step S223. In step
S223, the HD DB 91 determines whether or not the val-
ue of the read/write session number storage area 184
of entry M is 0. If the value of the read/write session
number storage area 184 of entry M is found 0, then the
procedure goes to step S224.
[0214] In step S224, the HD DB 91 stores session
number Z of the write session opened in step S221 into
the read/write session number storage area 184 of entry
M. In step S225, the HD DB 91 resolves object identifier
OID = X of object X to get the chunk number, page
number, and object X type number t of the object record-
ing area 122 in which the object is recorded.
[0215] In step S226, the HD DB 91 reads the value of
the size recording area 167 of the entry corresponding
to type number t from the object type recording area 163
and, on the basis of the retrieved value, computes the
number of pages g necessary for recording object X. In
step S227, the HD DB 91 sets write cache area d equiv-
alent to the number of pages g to the buffer 56. In step
S228, the HD DB 91 stores the address of write cache
area d into the write cache address storage area 191 of
entry M.
[0216] In step S229, the HD DB 91 copies the data in
the read cache area c in buffer 56 to the write cache
area d. In step S230, the HD DB 91 records given data
of object X to be updated to the arbitrary data recording
area 202 of object X copied to the write cache area d.
[0217] In step S232, the HD DB 91 waits for the input-
ting of signal I corresponding to a user operation. In step
S233, the HD DB 91 determines whether or not signal I
is commit, namely whether signal I establishes the ses-
sion update operation. If signal I is found commit, then,
the procedure goes to step S234. In step S234, the HD
DB 91 establishes write session Z as with the process
of step S132 described above with reference to FIG. 31.
Conversely, if signal I is found not commit, the procedure
goes to step S235. In step S235, the HD DB 91 discards
write session Z as with the process of step S133 as de-

scribed above with reference to FIG. 32.
[0218] It should be noted that, if the value of the read/
write session number storage area 184 of entry M is
found not 0 in step S223, it indicates that object X is
being updated by a session other than session Z, so that
the procedure goes to step S235.
[0219] If, in step S222, entry M corresponding to ob-
ject X is not retrieved, the procedure goes to step S236.
In step S236, the HD DB 91 allocates free entry M as
with the process of step S123 described above with ref-
erence to FIG. 30.
[0220] In step S237, the HD DB 91 resolves object
identifier OID = X of object X to get the chunk number,
page number, and object X type number t of the object
recording area 122 in which the object is recorded. In
step S238, the HD DB 91 reads the value of the size
recording area 167 of the entry corresponding to type
number t from the object type recording area 163 and,
on the basis of the retrieved value, computes the
number of pages g necessary for recording object X. In
step S239, the HD DB 91 sets the read cache area c
and write cache area d corresponding to the number of
pages g to the buffer 56.
[0221] In step S240, the HD DB 91 stores the address
of the read cache area c into the read cache address
storage area 190 of entry M, the address of the write
cache area d into the write cache address storage area
191 of entry M, and object identifier IOD = X of object X
into the object identifier storage area 183 of entry M.
[0222] In step S241, the HD DB 91 copies the data of
object X recorded up to the number of pages g subse-
quent to page p of chunk q in the object recording area
122 to the read cache area c in the buffer 56. The pro-
cedure goes to step S229.
[0223] As described, the file X updating process cop-
ies the data of file X from the read cache area c to the
write cache area d, rewrites the data of file X cached in
the write cache area d, and records the rewritten data
to the object recording area 122 by the session estab-
lishing operation.
[0224] The following describes a process of creating
an object of a track corresponding, one to one, to the
content data to be recorded to the file recording area
121, namely an stream object having object type
number t' with reference to the flowchart shown in FIG
36. It should be noted that object type number t' includes
a basic type number (in this example, basic object
number 2) and an entry number.
[0225] In step S251, the HD DB 91 opens a write ses-
sion as with the process of step S121 described above
with reference to the flowchart of FIG. 29. In step S252,
in order to allocate the pages of a chunk to which the
stream object of object type number t' is to be recorded,
the HD DB 91 reads the size of the object having object
type number t' from the size recording area 167 of entry
t' of the object type recording area 163 to compute the
number of pages of the chunk equivalent to the retrieved
size. Let the computed number of pages be g.
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[0226] In step S253, the HD DB 91 allocates free entry
M among a plurality of entries forming the session man-
aging information 181 as with the process of step S123
described above with reference to the flowchart of FIG.
30. In step S254, the HD DB 91 searches the area in-
formation recording area 164 for a bit sequence in which
g bits are continuously 0s. Let the start position of the
retrieved bit sequence in which g bits are continuously
0s be column q, row p. In step S255, the HD DB 91
stores object identifier OID (q, p, t') formed by chunk
number q, page number p, and object type number t' as
shown in FIG. 27 into the object identifier storage area
183 of allocated entry M. Further, the HD DB 91 stores
session number Z into the read/write session number
storage area 184 of entry M of the session managing
information 181 and records "CREATE" indicative of
creation to the object state storage area 189.
[0227] In step S256, the HD DB 91 allocates write
cache area d equal to the number of pages g, which is
the size of the stream object, into the buffer 56. In step
S257, the HD DB 91 stores the address of the allocated
write cache area d in the buffer 56 into the write cache
address storage area 191 of entry M of the session man-
aging information 181.
[0228] In step S258, the HD DB 91 starts recording
stream object X of object basic type 2 shown in FIG. 26B
to the write cache area d allocated in the buffer 56. To
begin with, the HD DB 91 records object identifier OID
(q, p, t') to the object identifier recording area 201 of the
write cache area d. In step S259, the HD DB 91 gets file
identifier F (the same value as the cluster number of the
start cluster of a cluster sequence to which the present
content data are recorded) of the content data to be cre-
ated by the HD FS 92, which corresponds to the stream
object. In step S260, the HD DB 91 records file identifier
F to the file identifier recording area 203 of the write
cache area d.
[0229] In step S261, the HD DB 91 starts getting given
data (for example, the name of a stream object to be
created) of a stream object to be created. In step S262,
the HD DB 91 waits until the data retrieval is completed.
It should be noted that, while the processes of steps
S261 and S262 are performed, a file of the content data
having file identifier F corresponding to the stream ob-
ject concerned is created and recorded to the file record-
ing area 121 by the HD FS 92.
[0230] In step S263, the HD DB 91 records the re-
trieved given data to the arbitrary data recording area
202 of the write cache area d.
[0231] In step S264, the HD DB 91 waits for the input-
ting of signal I corresponding to a user operation. In step
S265, the HD DB 91 determines whether or not signal I
is commit, namely, whether or not signal I establishes
the session creation. If signal I is found commit, the pro-
cedure goes to step S266. In step S266, the HD DB 91
establishes write session Z as with the process of step
S132 described above with reference to FIG. 31.
[0232] Conversely, if signal I is found not commit, then

the procedure goes to step S267. In step S267, the HD
DB 91 discards write session Z as with the process of
step S133 described above with reference to FIG. 32.
In step S268, the HD DB 91 requests the HD FS 92 to
delete file F. Thus, the process of stream object creation
is performed.
[0233] The following describes a process of searching
for a stream object having object identifier OID = X
(hereafter referred to as stream object X) with reference
to the flowchart shown in FIG. 37. It should be noted that
the session has already been opened.
[0234] In step S271, the HD DB 91 executes the same
process as the object X search process described
above with reference to FIG. 33. In step S272, the HD
DB 91 gets the object type number included in object
identifier OID = X of object X retrieved in the process of
step S271. Let the retrieved object type number be t.
Further, the HD DB 91 gets the object basic type number
included in object type number t.
[0235] In step S273, the HD DB 91 determines wheth-
er or not the basic object type number of retrieved object
X is basic object type 2. If the basic object type number
of the retrieved object X is found basic object type 2, it
indicates that the retrieved object X is a stream object,
so that the procedure goes to step S274. In step S274,
the HD DB 91 reads the file identifier from the file iden-
tifier recording area 203 of the retrieved stream object
X and supplies the retrieved file identifier to the HD FS
92.
[0236] It should be noted that, if the object having ob-
ject identifier OID = X could not be retrieved in step
S271, the procedure goes to step S275. Further, if the
basic object type number of the retrieved object X is
found not basic object type 2 in step S273, the proce-
dure also goes to step S275. In step S275, the HD DB
91 determines an error, namely that there is no stream
object X, thereby ending the stream object search proc-
ess.
[0237] Now, referring to FIG. 38, there is shown a di-
rectory structure of the objects recorded to the object
recording area 122. The object recording area 122 is
hierarchically formed by a root 211, folder list objects
212, folder objects 213, album objects 214, and track
objects 215 in this order.
[0238] The HD DB 91 can create a plurality of folder
objects below each folder list object 212. The HD DB 91
can create a plurality of album objects 214 below each
folder object 213. The HD DB 91 can create a plurality
of track objects 215 below each album object 214. Each
track object 215 corresponds to the content data for one
piece of music.
[0239] Each folder object 213, album object 214, and
track object 215 are objects which are presented to the
user when selecting music to be played back. The HD
DB 91 can create information objects (for example, a
CC (Content Control) object 216) other than the objects
to be presented to the user, below the root 211, the folder
list object 212, or the folder object 213.
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[0240] If the folder object 213 is created below the
folder list object 212, the HD DB 91 prohibits any other
objects than the folder object 213 to be created below
the same folder list object 212. If the album object 214
is created below the folder object 213, the HD DB 91
prohibits any other objects than the album object 214
below the same folder object 213. The HD DB 91 also
prohibits any other objects than track object 215 to be
created below the album object 214.
[0241] Each of the above-mentioned objects is re-
corded in accordance with the above-mentioned rules,
so that a folder group 217, an album group 218, and a
track group 219 are constructed in the object recording
area 122.
[0242] The following describes the data format of
each of the above-mentioned objects.
[0243] FIG. 39 shows the data format of the folder list
object 212. Because the folder list object 212 belongs
to basic object type 1 shown in FIG. 26A, it is formed by
the object identifier recording area 201 and the arbitrary
data recording area 202. To the object identifier record-
ing area 201 of the folder list object 212, a 4-byte object
identifier OID is recorded.
[0244] To the arbitrary data recording area 202 of the
folder list object 212, the maximum number MAX (4
bytes) of folder objects 213 that can be created below
this folder list object 212, the number of folder objects
213 N (4 bytes) created below this folder list object 212,
and 4 3 100-byte Folder indicative of the matrix of IDs
of folder objects 213 created below this folder list object
212 are recorded. The arbitrary data recording area 202
of the folder list object 212 has a 612-byte reserved ar-
ea.
[0245] FIG. 40 shows the data format of the folder ob-
ject 213. Because the folder object 213 belongs to basic
object type 1 shown in FIG. 26A, it is formed by the ob-
ject identifier recording area 201 and the arbitrary data
recording area 202. To the object identifier recording ar-
ea 201 of the folder object 213, a 4-byte object identifier
OID is recorded.
[0246] To the arbitrary data recording area 202 of the
folder object 213, the maximum number MAX (4 bytes)
of album objects 214 that can be created below this fold-
er object 213, the number of album objects 214 N (4
bytes) created below this folder object 213, 4 3 200-byte
Album indicative of the matrix of IDs of album objects
214 created below this folder object 213, and 36-byte
Title indicative of the folder name of this folder object
213 are recorded. The arbitrary data recording area 202
of the folder object 213 has a 176-byte reserve area.
[0247] FIG. 41 shows the data format of the album ob-
ject 214. Because the album object 214 belongs to basic
object type 1 shown in FIG. 26A, it is formed by the ob-
ject identifier recording area 201 and arbitrary data re-
cording area 202. To the object identifier recording area
201 of the album object 214, a 4-byte object identifier
OID is recorded.
[0248] To the arbitrary data recording area 202 of the

album object 214, the maximum number MAX (4 bytes)
of track objects 215 that can be created below this album
object 214, the number N (4-bytes) of track objects 215
created below this album object 214, 4 3 400-byte Track
indicative of the matrix of IDs of track objects 215 cre-
ated below this album object 214, 516-byte Title indica-
tive of the name of this album object 214, 260-byte Artist
indicative of the artist name of this album object 214,
8-byte Creation Date indicative of the date of creation
of this album object 214, and 32-byte media key indic-
ative of the media key of the music CD 3, which is the
source of this album object 214 are recorded. The arbi-
trary data recording area 202 of the album object 214
has a 1660-byte reserve area.
[0249] FIG. 42 shows the data format of the track ob-
ject 215. Because the track object 215 belongs to basic
object type 2 shown in FIG. 26B, it is formed by the ob-
ject identifier recording area 201, the arbitrary data re-
cording area 202, and file identifier recording area 203.
To the object identifier recording area 201 of the track
object 215, a 4-byte object identifier OID is recorded. To
the file identifier recording area 203 of the track object
215, a 4-byte SOID indicative of the file identifier of the
content data (recorded to the file recording area 121)
corresponding on a one-to-one basis.
[0250] To the arbitrary data recording area 202 of the
track object 215, 516-byte Title indicative of the music
title of this track object 215, 260-byte Artist indicative of
the artist name of this track object 215, 8-byte Time in-
dicative of the playback time of this album object 214,
8-byte Last Access Date indicative of the date on which
this track object 215 was accessed last, 4-byte play
counter (PC) indicative of the playback count of this
track object 215, 8-byte Creation Date on which this
track object 215 was created, and 12544-byte AC indic-
ative of the music attribute and playback control infor-
mation (the information for copyright protection) of the
content data corresponding to this track object 215 are
recorded. The arbitrary data recording area 202 of the
track object 215 has a 980-byte reserved area.
[0251] FIG. 43 shows the details of the 12544-byte AC
to be recorded to the arbitrary data recording area 202
of the track object 215. To the AC, 8-byte Ckey indicative
of a content key, 1-byte Codec indicative of codec iden-
tification value, 1-byte Coded Attr indicative of codec at-
tribute, 1-byte LT indicative of playback limitation infor-
mation, 1-byte VLD indicative of validity check flag,
1-byte LCMLOGNUM indicative of the number of check-
out destinations, 16-byte CDI indicative of codec de-
pendency information, 20-byte CID indicative of content
serial number, 8-byte PBS indicative of playback per-
mission start date, 8-byte PBE indicative of playback
permission end date, 1-byte XCC indicative of extended
CC, 1-byte CT indicative of remaining playback count,
1-byte CC indicative of content control information,
1-byte CN indicative of remaining check-out count,
40-byte SRC indicative of source information, and 48 3

256-byte LCMLOG indicative of information including

39 40



EP 1 426 952 A1

22

5

10

15

20

25

30

35

40

45

50

55

check-out destination device ID and flag are recorded.
[0252] Especially, in the 1-byte CC indicative of con-
tent control information, bit 1 from the MSB (Most Sig-
nificant Bit) side is indicative of the presence of copyright
(0 = copyrighted; 1 = not copyrighted). Bit 2 from the
MSB side is indicative of generation (0 = original; 1 =
not original). Bits 3 and 4 from the MSB side are not in
use.
[0253] The meanings of the information indicated by
bits 5 through 7 from the MSB side of CC are as follows.
If 010 are recorded to bits 5 through 7 from the MSB
side of CC, it indicates the check-out is enabled (edit is
enabled). If 011 are recorded to bits 5 through 7 of the
MSB side of CC, it indicates that move is enabled (the
edit on PD 5 is disabled). If 100 are recorded to bits 5
through 7 of the MSB side of CC, it indicates that import
is enabled (the edit on PD 5 is enabled). If 110 are re-
corded to bits 5 through 7 from the MSB side of CC, it
indicates import is enabled (the edit on the PD 5 is dis-
abled).
[0254] FIG. 44 shows the data format of the content
data corresponding to the track object 215 on a one-to-
one basis. The content data are configured by 16-KB
AT3H indicative of the header of ATRAC3, 16-KB PRT
indicative of ATRAC3 part, and AT3SU-1 through
AT3SU-N each being 16 KB long indicative of a sound
unit sequence.
[0255] FIG. 45 shows the data format of the CC object
216. The CC object 216 belongs to basic object type 2
shown in FIG. 26B. Therefore, the CC object 216 is
formed by the object identifier recording area 201 and
the arbitrary data recording area 202. To the object iden-
tifier recording area 201 of the CC object 216, a 4-byte
object identifier OID is recorded.
[0256] The arbitrary data recording area 202 of the
CC object 216 has a 16-byte reserved area. To the file
identifier recording area 203 of the CC object 216, a
4-byte SOID indicative of the file identifier of the corre-
sponding CC data (recorded to the file recording area
121) is recorded.
[0257] FIG. 46 shows the CC data format to be re-
corded to the file recording area 121. The CC data in-
cludes 10-KB CatFolder, 200-KB CatAlbum, and
600-KB CatTrack. CatFolder records the information in-
dicative of the object identifier OID of the folder object
213 corresponding to the folder selected by the user.
CatAlbum records the information indicative of the ob-
ject identifier OID of the album object 214 corresponding
to the album selected by the user. CatTrack records the
information indicative of the object identifier OID of the
track object 215 corresponding to the track selected by
the user.
[0258] Consequently, if the user selects a track to be
played at the time of playback for example, the object
identifier OID of the track object 215 corresponding to
the track selected by the user is determined on the basis
of CatTrack of the CC data, the corresponding file iden-
tifier is retrieved from the determined track object 215,

and the content data are read for playback.
[0259] The following describes the relationship be-
tween the data flow and the firmware at the time of the
execution of each function of the audio server 1 with ref-
erence to FIGS. 47 through 56.
[0260] FIG. 47 shows the data flow at the time when
CD ripping is executed. In CD ripping in which the music
CD 3 is recorded at high speeds, the digital audio data
in the music CD 3 are read by the CD-ROM drive 57 at
a speed of CAV8x to be buffered in the buffer 56 under
the control of the CD MW 88. At the same time, under
the control of the HD MW 82, the digital audio data buff-
ered in the buffer 56 are inputted in the WM screen 60-2
for watermark detection. Next, under the control of the
HD MW 82, the digital audio data buffered in the buffer
56 are encoded by the encoder 59 at an average speed
of 5x in the ATRAC3 technique for encryption, the re-
sultant encrypted data are buffered in the buffer 56, and
then the buffered encrypted data are transferred to the
HDD 58 for recording. It should be noted that, although
not shown, during CD ripping, the sound corresponding
to the digital audio data under recording is outputted
from the speaker 2.
[0261] FIG. 48 shows the data flow at the time of CD
recording. In CD recording in which the music CD 3 is
recorded while being played, the digital audio data in the
music CD 3 are read by the CD-ROM drive 57 at a speed
of CAV8x to be buffered in the buffer 56 under the control
of the CD MW 88. Then, under the control of the HD MW
82, the digital audio data buffered in the buffer 56 are
encoded by the encoder 59 at an average speed of 5x
in the ATRAC3 technique for encryption, the resultant
encrypted data are buffered in the buffer 56, and then
transferred to the HDD 58 for recording. At the same
time, under the control of the HD MW 82, the audio data
buffered in the buffer 56 are supplied to the WM screen
60-2 for watermark detection.
[0262] On the other hand, for monitor sounding, the
buffered digital audio data are temporarily recorded in
a ring buffer 241 (FIG. 61) arranged in the HDD 58 and
then read into the audio I/F 60-3 under the control of the
HD MW 82. Next, under the control of the AID MW 94,
the digital audio data are transferred to the AD/DA 62 to
be converted in analog data, and the corresponding
sound is output from the speaker 2.
[0263] The details of CD ripping and CD recording will
be described later with reference to FIGS. 57 through
70B.
[0264] FIG. 49 shows the data flow at the time of HD
recording for digital input. In HD recording in which dig-
ital input is encoded for recording on the HDD 58, the
digital audio data inputted from the AUX In terminal 31
are supplied to the encoder 59 via the signal processor
60 under the control of the AIO MW 94. Next, under the
control of the HD MW 82, the digital audio data are en-
coded by the encoder 59 for encryption on the basis of
the ATRAC3 technique and the encrypted data are
transferred to the buffer 56 and then to the HDD 58 for
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recording. Further, under the control of the HD MW 82,
the watermark is detected by the WM screen 60-2 of the
signal processor 60. In addition, under the control of the
AIO MW 94, the digital audio data are transferred to the
D/A 62 by the audio I/F 60-3 of the signal processor 60
to be converted into analog data, which are outputted
from the speaker 2.
[0265] FIG. 50 shows the data flow at the time of HD
recording for analog input. In HD recording in which an-
alog input is encoded to be recorded on the HDD 58,
the analog audio data inputted from the AUX In terminal
31 are digitized by the A/D 62 to be supplied to the en-
coder 59 under the control of the AIO MW 94. Next, un-
der the control of the HD MW 82, the digital audio data
are encoded by the encoder 59 for encryption on the
basis of the ATRAC3 technique and the encrypted data
are transferred to the buffer 56 and then to the HDD 58
for recording. Further, under the control of HD MW 82,
the watermark is detected by the WM screen 60-2 from
the digital output of the A/D 62. Then, under the control
of the AIO MW 94, the analog audio data inputted from
the AUX In terminal 31 are outputted from the speaker 2.
[0266] FIG. 51 shows the data flow at the time of HD
play. In HD play in which encoded data recorded to the
HDD 58 are played back, the encoded data read from
the HDD 58 are buffered in the buffer 56 and then de-
crypted and decoded by the decoder 59 under the con-
trol of the HD MW 82. The resultant digital audio data
are buffered in the buffer 56 and then transferred to the
audio I/F 60-3. Next, the digital audio data are trans-
ferred to the D/A 62 by the audio I/F 60-3 to be converted
into analog data, which are outputted from the speaker
2.
[0267] FIG. 52 shows the data flow at the time of CD
play. In CD play in which the music CD 3 is played, the
digital audio data stored in the music CD 3 are read by
the CD-ROM drive 57 and buffered in the buffer 56 to
be transferred to the audio I/F 60-3 under the control of
the CD MW 88. Next, under the control of the AIO MW
94, the digital audio data are transferred to the D/A 62
by the audio I/F 60-3 to be converted into analog data,
which are outputted from the speaker 2.
[0268] FIGS. 53A and 53B show each the data flow
at the time of MS play. In the MS play in which the en-
coded data stored in the MS 4 are played, the encoded
data stored in the MS 4 are supplied to the MGMS I/F
60-1 to be cross-certified and then decrypted and the
resultant data are decoded by a decoder incorporated
in the signal processor 60 under the control of the MS
MW 89 as shown in FIG. 53A. Next, under the control
of the AIO MW 94, the decoded digital audio data ob-
tained by decoding are transferred to the D/A 62 by the
audio I/F 60-3 to be converted into analog data, which
are outputted from the speaker 2.
[0269] As shown in FIG. 53B, the encoded data area
read from the MS 4 to be supplied to the MGMS I/F 60-1
to be cross-certified and then decrypted under the con-
trol of the MS MW 89. The decrypted encoded data are

buffered in the buffer 56 and decoded by the decoder
59, the resultant digital audio data being outputted to
the D/A 62 via the buffer 56. Next, under the control of
the AIO MW 94, the audio data converted into analog
data by the D/A 62 are outputted from the speaker 2.
[0270] FIG. 54 shows the data flow at the time of MS
check-out/move-out. In the MS check-out in which the
encoded data stored in the HDD 58 are copied to the
MS 4 and in the MS move-out in which the encoded data
stored in the HDD 58 are moved to the MS 4, the en-
coded data read from the HDD 58 are buffered in the
buffer 56 under the control of the HD MW 82. Next, un-
der the control of the MS MW 89, the buffered encoded
data are transferred to the MGMS I/F 60-1 to be record-
ed to the MS 4. It should be noted that the check-out
and move-out operations will be detailed later.
[0271] FIG. 55 shows the data flow at the time of MS
import/move-in. In the MS import/move-in in which the
encoded data stored in the MS 4 are moved to the HDD
58, the encoded data stored in the MS 4 are transferred
to the buffer 56 via the MGMS I/F 60-1 under the control
of the MS MW 89. Next, under the control of the HD MW
82, the buffered encoded data are transferred to the
HDD 58 for recording. It should be noted that the import/
move-in operations will be detailed later.
[0272] FIG. 56 shows the data flow at the time of PD
check-out. In the PD check-out in which the encoded
data stored in the HDD 58 are copied to the PD 5, the
encoded data read from the HDD 58 are buffered in the
buffer 56 and then decrypted by the encoder/decoder
59 and encrypted again for the PD 5 to be buffered in
the buffer 56 under the control of the HD MW 82. Next,
under the control of the PD MW 90, the buffered encod-
ed data are recorded to the PD 5 via the USB host con-
troller 54 and the USB connector 43.
[0273] The following describes the details of CD rip-
ping and CD recording with reference to FIGS. 57
through 70B. CD ripping is performed when the user
presses the high-speed recording button 24. The CD re-
cording is performed when the user presses the record-
ing button 23.
[0274] The following describes the difference be-
tween CD ripping and CD recording with reference to
FIGS. 57 and 58. The upper portion of FIG. 57 shows
the monitor sound output period in CD ripping. The lower
portion of FIG. 57 shows the period of recording process
(recording after encoding) in CD ripping. The upper por-
tion of FIG. 58 shows the period of monitor sound output
in CD recording. The lower portion of FIG. 58 shows the
period of recording process (encoding and then record-
ing) in CD recording.
[0275] As clearly seen from the comparison between
FIG. 57 and FIG. 58, CD ripping and CD recording are
the same in the total time necessary for recording proc-
ess. Namely, the process in which the audio data (PCM
data) stored in the music CD 3 are recorded to the HDD
58 by encoding the data on the basis of the ATRAC3
technique is performed at an average speed of 5x rela-
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tive to the playback speed of the audio data.
[0276] For example, if the music CD 3 storing six piec-
es of music each taking 10 minutes for its play, totaling
60 minutes, is recorded by CD ripping or CD recording,
these pieces of music are sequentially recorded taking
about two minutes each.
[0277] The difference between CD ripping and CD re-
cording lies in the period of monitor sound output.
[0278] In the case of CD ripping, monitor sound is out-
putted only in a period in which the corresponding audio
data are being recorded. In the above-mentioned exam-
ple of the music CD 3, from the beginning of the first
piece of music, sound for about two minutes is outputted
at a normal playback speed, from the beginning of the
second piece of music, sound for about two minutes is
outputted at a normal speed, and, subsequently, from
the beginning of each of the remaining pieces of music,
sound for about two minutes is outputted at a normal
speed. Therefore, monitor sound output ends upon the
end of the recording process.
[0279] In the case of CD recording, monitor sound is
outputted regardless of the progress of the recording of
the corresponding audio data. In the above-mentioned
example of the music CD 3, all sound of the first piece
of music is outputted at a normal playback speed, all
sound of the second piece of music is outputted at a
normal playback speed, and, subsequently, all sound of
each of the remaining pieces of music is outputted at a
normal playback speed. Therefore, even when the re-
cording process ends, the monitor sound output of the
corresponding audio data is continued until the end of
the last sixth piece of music.
[0280] It should be noted that CD ripping and CD re-
cording may be switched between as required in the
course of the process.
[0281] FIG. 59 shows a state of the buffer 56 at the
time when CD ripping or CD recording is performed. The
buffer 56 has a PCM data reading buffer 231 for buffer-
ing the audio data (PCM data) read from the music CD
3 before encoding and a encoded data buffer 232 for
buffering the data encoded and encrypted by the encod-
er/decoder 59.
[0282] FIG. 60 shows the state transitions of the PCM
data reading buffer 231 and the encoded data buffer 232
arranged in the buffer 56 and a PCM data playback buff-
er 251 arranged in the audio I/F 60-3. Each of the PCM
data reading buffer 231, the encoded data buffer 232,
and PCM data playback buffer 251 is one of the transi-
tion states, the initial write enabled state, the writing
state which is entered when data writing starts, the read
enabled state which is entered when data writing ends,
and the reading state which is entered when data read-
ing starts. It should be noted that, when data reading
ends from the reading state, the state returns to the write
enabled state.
[0283] FIG. 61 shows the structure of the ring buffer
241 arranged in the HDD 58 for buffering the PCM data
for monitor sound output when CD ripping or CD record-

ing is performed.
[0284] The ring buffer 241 having a predetermined ca-
pacity (address 0 through address max for the conven-
ience of description) has a read pointer 242 for pointing
a read start address and a write pointer 243 for pointing
a write start address. The ring buffer 241 is divided into
a read enabled area 244 from the address pointed by
the read pointer 242 to the address pointed by the write
pointer 243 in the forward direction and a write enabled
area 245 from the address pointed by the write pointer
243 to the address pointed by the read pointer 242 in
the forward direction. The capacity of the read enabled
area 244 is referred to as a read margin. The capacity
of the write enabled area is referred to as a write margin.
[0285] FIG. 62 shows the data flow between the buff-
ers at the time of CD ripping and CD recording. The PCM
data stored in the music CD 3 are read by the CD-ROM
drive 57 to be buffered in the PCM data reading buffer
231 arranged in the buffer 56. The PCM data buffered
in the PCM data reading buffer 231 are transferred to
the encoder/decoder 59 to be encoded and encrypted.
The resultant encoded data are buffered in the encoded
data buffer 232 arranged in the buffer 56. The encoded
data buffered in the encoded data buffer 232 are trans-
ferred to the HDD 58 to be recorded to the file recording
area 121.
[0286] On the other hand, the PCM data buffered in
the PCM data reading buffer 231 are transferred to the
HDD 58 to be buffered in the ring buffer 241 arranged
in the HDD 58. The PCM data buffered in the ring buffer
241 are transferred to the PCM data playback buffer 251
incorporated in the audio I/F 60-3 to be buffered and
then transferred to the AD/DA 62 to be converted into
analog data, which are outputted from the speaker 2.
[0287] The following describes a recording speed set-
ting process associated with CD ripping and CD record-
ing with reference to the flowchart shown in FIG. 63. This
recording speed setting process is repetitively executed
while the music CD 3 is selected as a sound source,
namely while the music CD 3 is loaded on the CD-ROM
drive 57 and the CD is selected by operating the function
button 12.
[0288] In step S281, the input handle middleware 97
starts monitoring user's operation on the various but-
tons. In step S282, the input handle middleware 97 waits
until a user's operation is performed on the various but-
tons. If a user's operation on the various buttons is de-
termined, the information thereof is transmitted to the
main APP 76. The main APP 76 determines whether or
not the operation is an operation performed on the re-
cording button 23. If the operation is found an operation
performed on the recording button 23, then the proce-
dure goes to step S283.
[0289] In step S283, the main APP 76 notifies the HD
APP 77 of the operation of the recording button 23. The
HD APP 77 transmits the information that the recording
button 23 has been operated to the CD RIPPING 84 of
the HD MW 82. The CD RIPPING 84 turns off the high-
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speed recording flag arranged by itself in the SDRAM
53 for example. The procedure returns to step S281.
[0290] If a user's operation on the various buttons is
determined and this operation is found not on the re-
cording button 23 in the S282, the procedure goes to
step S284. In step S284, the main APP 76 determines
whether or not the user's operation is on the high-speed
recording button 24. If the operation is found an opera-
tion on the high-speed recording button 24, the proce-
dure goes to step S285.
[0291] In step S285, the main APP 76 notifies the HD
APP 77 of the operation of the high-speed recording but-
ton 24. The HD APP 77 transmits the information that
the high-speed recording button 24 has been operated
to the CD RIPPING 84 of the HD MW 82. The CD RIP-
PING 84 turns on the high-speed recording flag, upon
which the procedure returns to step S281.
[0292] If the operation is found not the operation on
the high-speed recording button 24 in step S284, then
the procedure returns to step S281.
[0293] By the above-mentioned recording speed set-
ting process, when the high-speed recording button 24
is operated and the high-speed recording flag is turned
on, the CD ripping as shown in FIG. 57 is executed. Con-
versely, when the recording button 23 is operated and
the high-speed recording flag is turned off, the CD re-
cording as shown in FIG. 58 is executed. It should be
noted that the switching from CD ripping to CD recording
and vice versa may be performed any time in accord-
ance with the user's button operation.
[0294] The following describes a CD recording proc-
ess with reference to the flowchart shown in FIG. 64.
This CD recording process is a process which is con-
trolled by the CD RIPPING 84 included in the HD MW
82, which starts when the music CD is loaded, and the
function button 12 is pressed to set the sound source to
the CD and then the recording button 23 or the high-
speed button 24 is operated.
[0295] In step S291, the user selects a piece of music
to be recorded from the music CD 3 during the recording
pause state set by operating the recording button 23 or
the high-speed button 24. To be more specific, the user
operates a cursor button 17 to select a piece of music
from the pieces of music recorded to the music CD 3
and establishes the selection by operating the enter but-
ton 20. By repeating these operations, the user selects
all pieces of music to be recorded. It should be noted
that, if no music selecting operation is performed, it is
assumed that all pieces of music recorded to the music
CD 3 be selected.
[0296] When the music selection has been complet-
ed, the user operates the play/pause button 26. The pro-
cedure goes to step S292.
[0297] In step S292, the CD RIPPING 84 initializes
the ring buffer information formed by the read start ad-
dress and the like pointed by the read pointer 242 set to
the ring buffer 241. The following describes this ring
buffer information initializing process with reference to

the flowchart shown in FIG. 65. In step S301, the CD
RIPPING 84 sets the read start address pointed by the
read pointer 242 and the write start address pointed by
write pointer 243 to address 0 of the ring buffer 241. In
addition, the CD RIPPING 84 sets the read margin of
the ring buffer 241 to 0 and the write margin to the max-
imum value max. Thus, the ring buffer information ini-
tializing process is performed.
[0298] Returning to FIG. 64, in step S293, the CD RIP-
PING 84 sequentially selects the pieces of music select-
ed in step S291 and executes the recording of one piece
of music. The following describes the recording process
for recording one piece of music with reference to the
flowchart shown in FIG. 66. In step S311, the CD RIP-
PING 84 requests the CD MW 88 to buffer the PCM data
of the piece of music to be recorded to the music CD 3
into the PCM data reading buffer 231 in the write ena-
bled state in units of predetermined data amount (for ex-
ample, in units of two seconds). When the PCM data of
a predetermined data amount has been written (buff-
ered), the state of the PCM data reading buffer 231
moves to the read enabled state.
[0299] In step S312, the CD RIPPING 84 causes the
encoder/decoder 59 to encode (encode and then en-
crypt) the PCM data of a predetermined amount buff-
ered in the PCM data reading buffer 231. When the
reading of the PCM data of a predetermined data
amount from the PCM data reading buffer 231 has been
completed, the state of the PCM data reading buffer 231
moves to the write enabled state.
[0300] Also, the CD RIPPING 84 starts a monitor
sound output process. The monitor sound output proc-
ess will be described later with reference to FIG. 67.
[0301] In step S313, the CD RIPPING 84 buffers the
encoded data of a predetermined amount obtained by
encoding into the encoded data buffer 232 in the write
enabled state in the buffer 56. When the writing (buffer-
ing) of the encoded data of a predetermined amount (for
example, equivalent to two seconds) has been complet-
ed, the state of the encoded data buffer 232 moves to
the read enabled state.
[0302] In step S314, the CD RIPPING 84 records the
encoded data of a predetermined amount buffered in the
encoded data buffer 232 to the file recording area 121
of the HDD 58. It should be noted that the process for
recording the encoded data to the file recording area
121 in units of a predetermined amount is equivalent to
the above-mentioned file creating process described
with reference to FIG. 14. The object creating process
described with reference to FIG. 28 is also performed.
[0303] In step S315, the CD RIPPING 84 determines
whether or not the encoded data for one piece of music
have been recorded. If the encoded data for one piece
of music are found not recorded, then the procedure re-
turns to step S311 to repeat the above-mentioned proc-
esses. Then, if the encoded data for one piece of music
have been recorded in step S315, the recording process
for recording one piece of music comes to an end.
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[0304] After executing the recording process for one
piece of music as described above, the procedure re-
turns to step S294 shown in FIG. 64. In step S294, the
CD RIPPING 84 determines whether or not all pieces of
music selected in step S291 have been recorded. If all
selected pieces of music are found not recorded, the
procedure returns to step S293 to record the next piece
of music.
[0305] Next, if all selected pieces of music are found
recorded in step S294, this CD recording process
comes to an end.
[0306] The following describes the monitor sound out-
put process started in step S312 with reference to the
flowchart shown in FIG. 67. In step S321, the CD RIP-
PING 84 determines whether or not the high-speed re-
cording flag is on. If the high-speed recording flag is
found on, then the procedure goes to step 322.
[0307] In step S322, the CD RIPPING 84 determines
whether or not the recording process for one piece of
music of the corresponding PCM data has ended. If the
recording process for one piece of music of the corre-
sponding PCM data is found not ended, the procedure
goes to step S323 to output monitor sound of the PCM
data for which the recording of one piece of music is
being executed.
[0308] In step S323, the CD RIPPING 84 starts writing
the PCM data buffered in the PCM data reading buffer
231 to the ring buffer 241. Without waiting for the end of
the process in step S323, the CD RIPPING 84 starts
reading the PCM data recorded to the ring buffer 241 in
step S324.
[0309] The following describes the writing process for
writing to the ring buffer 241 in step S323 with reference
to the flowchart shown in FIG. 68.
[0310] In step S331, the CD RIPPING 84 determines
whether or not the high-speed recording flag is on. If the
high-speed recording flag is found on, the procedure
goes to step S332. In step S332, the CD RIPPING 84
executes the buffer information initializing process de-
scribed with reference to FIG. 65.
[0311] In step S333, the CD RIPPING 84 starts writing
the PCM data recorded to the PCM data reading buffer
231 to the write enabled area 245 subsequent to the
write start address pointed by the write pointer 243 of
the ring buffer information. In step S334, the CD RIP-
PING 84 increments in the forward direction the write
start address value pointed by the write pointer 243 in-
cluded in the ring buffer information by the amount of
the PCM data written in step S333, thereby accordingly
updating the write margin value and the read margin val-
ue.
[0312] It should be noted that, if the high-speed re-
cording flag is found not on in step S331, the procedure
goes to step S335. In step S335, the CD RIPPING 84
determines whether or not the size of the PCM data re-
corded to the PCM data reading buffer 231 is equal to
or smaller than the write margin of the ring buffer 241
by referencing the ring buffer information. If the size of

the PCM data recorded to the PCM data reading buffer
231 is found equal to or smaller than the write margin of
the ring buffer 241, then the procedure goes to step
S333.
[0313] It should be noted that, if the size of the PCM
data recorded to the PCM data reading buffer 231 is
found not equal to or smaller than the write margin of
the ring buffer 241 in step S335, then the procedure re-
turns to step S331 to repeat the processes of step S331
and step S335 until the high-speed recording flag is
found on in step S331 by changing the recording speed
settings by the user or the size of the PCM data recorded
to the PCM data reading buffer 231 is found not equal
to or smaller than the write margin of the ring buffer 241
in step S335 due to the increase in the write margin of
the ring buffer 241. Thus, the process of writing to the
ring buffer 241 is performed.
[0314] The following describes the process of reading
from the ring buffer 241 in step S324 with reference to
the flowchart shown in FIG. 69. In step S341, the CD
RIPPING 84 determines whether or not the PCM data
playback buffer 251 incorporated in the audio I/F 60-3
is in the write enabled state and waits until the PCM data
playback buffer is in the write enabled state. If the PCM
data playback buffer is found in the write enabled state,
then the procedure goes to step S342.
[0315] In step S342, the CD RIPPING 84 reads the
PCM data recorded to the read enabled area 244 of the
ring buffer 241 in accordance with the read start address
pointed by the read pointer 242 of the ring buffer 241,
and writes the PCM data to the PCM data playback buff-
er 251.
[0316] In step S343, the CD RIPPING 84 increments
in the forward direction the value of the read start ad-
dress pointed by the read pointer 242 included in the
ring buffer information by the amount of the PDM data
read in step S342, thereby accordingly updating the
write margin value and the read margin value.
[0317] In step S344, the CD RIPPING 84 moves the
state of the PCM data playback buffer 251 to the read
enabled state. Thus, the process of reading from the ring
buffer 241 is performed.
[0318] Returning to FIG. 67, the AIO MW 94 outputs
the PCM data buffered in the PCM data playback buffer
251 to the AD/DA 62 in step S325. The AD/DA 62 starts
reproducing the inputted PCM data to output the corre-
sponding sound from the speaker 2.
[0319] In step S326, the CD RIPPING 84 determines
whether or not the PCM data for one piece of music has
been played back. If the PCM data for one piece of mu-
sic are found not completely played back, the procedure
returns to step S321 to repeat the above-mentioned
processes. If the PCM data for one piece of data are
found not completely played back, the monitor sound
output process comes to an end.
[0320] It should be noted that, if the PCM data for one
piece of music is found completely recorded in step
S322, this monitor sound output process is immediately
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discontinued. Thus, the CD recording process is per-
formed.
[0321] It should be noted that, in the course of the CD
recording process, CD ripping may be switched to CD
recording and vice versa in accordance with the user's
operation on the recording button 23 or the high-speed
recording button 24.
[0322] The following describes display examples to
be displayed on the display 15 when CD ripping is per-
formed, with reference to FIGS. 70A and 70B. FIG. 70A
show an example of information associated with record-
ing setting which is displayed immediately before start-
ing recording. At this moment, display areas 261
through 267 are arranged on the display 15. In this dis-
play example, the display area 261 displays the infor-
mation indicative of recording source and recording des-
tination. The display area 262 displays that the informa-
tion associated with recording setting is displayed. The
display area 263 displays a folder name indicative of
storage location. The display area 264 displays the al-
bum name and artist name of the album to be recorded.
The display area 265 displays the bit rate to be used at
the time of recording. The display area 266 displays the
recording level to be used at the time of recording. The
display area 267 displays the information that the re-
cording starts when the play/pause button 26 is pressed.
The recording level at the time of recording is displayed.
[0323] FIG. 70B shows a display example which is
displayed during recording. At this moment, display ar-
eas 271 through 278 are arranged on the display 15. In
this display example, the display are 271 displays the
information indicative of recording source and recording
destination. The display area 272 blinks a character
string "In high-speed recording" indicative that CD rip-
ping is being executed. The display area 273 displays
the album name and artist name of music being record-
ed.
The display area 274 displays the music number in the
music CD 3 of the music being recorded. The display
area 275 displays the playback elapsed time of the mu-
sic being recorded. The display area 276 displays the
remaining playback time of the music CD 3. The display
area 277 displays a progress bar 279 variable in length
in accordance with the recording progress relative to the
total number of pieces of music to be recorded. The dis-
play area 278 displays the total number of pieces of mu-
sic to be recorded and the number of pieces of music
already recorded and during recording.
[0324] For example, if CD ripping is being executed
on all pieces music in an album of which playback time
is 60 minutes, the length of the progress bar 279 dis-
played in the display area 277 becomes longer from the
start of recording and extends up to the full length of the
display area 277 in about 12 minutes because the re-
cording is executed at the speed of about 5x.
[0325] It should be noted that the length of the
progress bar 279 in the display area 277 may be elon-
gated in proportion to the music playback elapsed time

rather than the recording progress.
[0326] The following describes a method of reproduc-
ing the content data recorded to the HDD 58 with refer-
ence to FIGS. 71 through 77. As described, the audio
server 1 encodes the music recorded to the music CD
3 and records the content data as a file to the HDD 58.
In the case of specifying particular music to be played
back, the user specifies the hierarchically arranged ob-
jects of folder, album, and track.
[0327] Specifying the entire HDD, a given folder, or a
given album as a playback area allows the specification
of a plurality of music pieces collectively as the music
pieces to be recorded. The playback of music is realized
by decoding the content data corresponding to the
tracks included in the play list to be created on the basis
of the specified playback area.
[0328] FIG. 71 shows an exemplary playback area. If
the entire HDD enclosed by dashed lines 281 is speci-
fied as a playback area, all track numbers in the HDD
58 are registered in the play list as shown in FIG. 72.
[0329] If a my select folder F1 enclosed by dashed
lines 282 is specified as the playback area, the album
numbers of all albums belonging to the my select folder
F1 are registered in the play list as shown in FIG. 73.
[0330] If an album A1 of the my select folder F1 en-
closed by dashed lines 283 is specified as the playback
area, the track numbers of all tracks belonging to the
album A1 of the my select folder F1 are registered in the
play list as shown in FIG. 74.
[0331] If a track T1 of the album A1 belonging to a
temporary folder F2 is specified as the music to be
played back, the track T1 of the album A1 belonging to
the temporary folder F2 is registered in the play list
shown in FIG. 75.
[0332] The following describes a process of creating
the play list corresponding to the specified playback ar-
ea with reference to the flowchart shown in FIG. 76.
[0333] This play list creating process is controlled by
the HD PLAY 85 included in the HD MW 82 and starts
when the function button 12 is operated to set the sound
source to the HDD.
[0334] In step S351, the HD PLAY 85 determines
whether or not the layer of the object indicative of the
playback area selected by the user is the entire HDD. If
the layer of the selected object is found not the entire
HDD, then the procedure goes to step S352. It should
be noted that the user selects a playback area by oper-
ating a playback area switching button (not shown) ar-
ranged on the remote controller 7 or by operating the
cursor button 17, the enter button 20, and the menu/can-
cel button 21 arranged on the cover 40 in a predeter-
mined sequence.
[0335] In step S352, the HD PLAY 85 determines
whether or not the layer of the object selected by the
user is a folder. If the layer of the object selected by the
user is found not a folder, then the procedure goes to
step S353.
[0336] In step S353, the HD PLAY 85 determines that
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the layer of the object selected by the user is an album
and the procedure goes to step S354.
[0337] In step S354, the HD PLAY 85 determines
whether or not the play/pause button 26 has been op-
erated. If the play/pause button 26 is found operated,
the procedure goes to step S355. In step S355, the HD
PLAY 85 determines whether or not the play list belong-
ing to the layer of the selected object has already been
created. If the play list is found not created, the proce-
dure goes to step S356. If the play list is found already
created, step S356 is skipped.
[0338] In step S356, the HD PLAY 85 creates a play
list corresponding to the layer of the selected object.
[0339] It should be noted that, the play/pause button
26 is found not operated in step S354, then the proce-
dure returns to step S351 to repeat the above-men-
tioned processes.
[0340] It should be noted that, if the layer of the se-
lected object is found the entire HDD in step S351 or the
layer of the selected object is found a folder in step
S352, then the procedure goes to step S354. Thus, the
play list creating process is performed.
[0341] It should be noted that a plurality of play lists
corresponding to various supposed playback areas may
be created beforehand and recorded at a predetermined
location and a corresponding play list may be read from
among these play lists when the a play list is selected
by the user.
[0342] The following describes a playback process to
be executed after the end of the above-mentioned play
list creating process, taking the example where the play
mode is set to the all music repeat, with reference to the
flowchart shown in FIG. 77.
[0343] In step S361, the HD PLAY 85 determines
whether or not the end of playback has been instructed
by operating the stop button 25. If the end of the play-
back is found not instructed, the procedure goes to step
S362. In step S362, the HD PLAY 85 sequentially spec-
ifies all tracks included in the play list each as a playback
track.
[0344] In step S363, the HD PLAY 85 plays back the
content data corresponding to each specified playback
track. To be more specific, a track object corresponding
to the playback track is identified on the basis of CC da-
ta, the file identifier of the corresponding content data is
identified on the basis of the value of the file identifier
recording area 203 of the identified track object, and the
content data are read on the basis of the identified file
identifier (= the cluster number of the file recording area
121). Next, the retrieved content data are decoded and
outputted.
[0345] When the playback of the content data corre-
sponding to the playback track ends, the procedure re-
turns to step S361 to repeat the above-mentioned proc-
esses. Then, in step S361, if the end of the playback is
determined instructed upon operation of the stop button
25, the playback process with the playback mode being
all music repeat ends.

[0346] It should be noted that, in the playback modes
other than the all music repeat, only the method of spec-
ifying playback area and playback track differs from that
of the all music repeat, so that the processes are the
same between these modes.
[0347] The following describes a process of moving
out the content data recorded to the HDD 58 of the audio
server 1 to the MS 4 with reference to FIGS. 78 through
81.
[0348] The process of moving out the content data re-
corded to the HDD 58 to the MS 4 includes copying the
content data from the HDD 58 to the MS 4 and deletes
the copied content data from the HDD 58.
[0349] The following describes the move-out process
with reference to the flowchart shown in FIG. 78. It
should be noted that the move-out process is controlled
by the MS MW 89.
[0350] This move-out process starts when the user
displays the menu by operating the menu/cancel button
21, selects "edit" by operating the cursor button 17, dis-
plays the edit menu by operating the enter button 20,
selects "move out" by operating the cursor button 17,
operates the enter button 20, selects the track to be
moved out by operating the cursor button 17 and the
select button 18, displays the list of tracks to be moved
out by operation the enter key 20, and then operating
the enter key 20 with the MS 4 loaded in the MS slot 45.
[0351] In step S371, the MS MW 89 requests the C
IN/C OUT 87 to copy the content data recorded to the
HDD 58 to be moved out as rightless data (playback dis-
abled data) to the MS 4. It should be noted that, to pro-
vide rightless data, a rightful/rightless flag included in
the attribute information of the content data is turned off.
Namely, the attribute information indicative of right inva-
lidity and the content data are copied to the MS 4.
[0352] In step S372, the C IN/C OUT 87 generates a
move-out log information indicative that the move-out
process has started and records the generated log in-
formation to the HDD 58. The move-out log information
includes the information for identifying the track to be
moved out. In step S373, the C IN/C OUT 87 turns off
the flag indicative whether the content data recorded to
the HDD 58 have the right or not to render the content
data in the HDD 58 rightless.
[0353] In step S374, the MS MW 89 turns on the flag
indicative whether the content data copied to the MS 4
have the right or not to render the content data in the
MS 4 rightful.
[0354] In step S375, the C IN/C OUT 87 deletes the
content data from the HDD 58. In step S376, the C IN/
C OUT 87 deletes the move-out log information gener-
ated in the process of step S372.
[0355] The above-mentioned processes of steps
S371 through S376 are the move-out processes for the
content data corresponding to one track. These proc-
esses of steps S371 through S376 are repeated for each
of the selected tracks.
[0356] It should be noted that, if a move-out process
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is discontinued due to power outage for example during
the process is on, a restore process for restoring the dis-
continued process is executed after the power is re-
sumed. The restore process will be described later with
reference to FIGS. 86 through 88.
[0357] FIG. 79 shows the state transitions of a move-
out process. State 1 is the state before the stating of a
move-out process. Namely, in this state, content data
are recorded to the HDD 58 of the audio server 1 and
these content data have the right.
[0358] State 2 is a state after the execution of the
process of step S371. Namely, in state 2, the content
data have been copied from the HDD 58 to the MS 4,
resulting in the recording of the content data to both the
HDD 58 and the MS 4 and the content data in the HDD
58 have the right while the content data in the MS 4 have
no right.
[0359] State 3 is a state after the execution of the
process of step S373. Namely, in state 3, content data
are recorded to both the HDD 58 and the MS 4 and the
content data in the HDD 58 and the content data in MS
4 have no right.
[0360] State 4 is a state after the execution of the
process of step S374. Namely, in state 4, content data
are recorded to both the HDD 58 and the MS 4 and the
content data on the HDD 58 has no right while the con-
tent data in the MS 4 has the right.
[0361] State 5 is a state after the execution of the
process of step S375. Namely, in state 5, the content
data recorded to the HDD 58 have been deleted and
therefore only the MS 4 records the content data, which
have the right.
[0362] FIG. 80 shows a display example on the dis-
play 15 at the time of selecting tracks to be moved out.
The display 15 shows only the pieces of music that can
be moved out.
[0363] FIG. 81 show a display example on the display
15 during a move-out process. A display area 291 on
the display 15 blinks a character string "Move out" in-
dicative that a move-out process is being executed. A
check marker 292 is displays by each moved out track.
A display area 293 displays the information indicative of
the progress of the move-out process (the number of
tracks being moved out or already moved out/the total
number of tracks to be moved out).
[0364] The following describes a process of moving
in the content data recorded to the MS 4 to the HDD 58
of the audio server 1 with reference to FIG. 82 through
81.
[0365] The process of moving in the content data re-
corded to the MS 4 to the HDD 58 denotes a sequence
of processes in which the content data recorded to the
MS 4 are copied to the HDD 58 and then the content
data recorded to the MS 4 are deleted.
[0366] The following describes this move-in process
with reference to the flowchart shown in FIG. 82. It
should be noted that the moving-in process is controlled
by the MS MW 89.

[0367] This move-in process starts when the user dis-
plays a menu by operating the menu/cancel button 21,
selects "edit" by operating the cursor button 17, displays
the edit menu by operating the enter button 20, selects
"move in" by operating the cursor button 17 and then
operates the enter button 20, selects the content data
to be moved in from the content data recorded to the
MS 4 by operating the cursor button 17 and the select
button 18, displays the list of content data to be moved
in by operating the enter key 20, and, after operating the
enter key 20, operates the play/pause button 26 with the
MS 4 loaded in the MS slot 45.
[0368] In step S381, the MS MW 89 requests the C
IN/C OUT 87 to generate move-in log information indic-
ative of the starting of a move-in process and record the
generated log information to the HDD 58. The move-in
log information includes the information for identifying
the content data to be moved in.
[0369] In step S382, the C IN/C OUT 87 copies the
content data to be moved in from the MS 4 to the HDD
58 as the data having no right. In step S383, the MS MW
89 turns off the flag indicative whether the content data
recorded to the MS 4 have the right or not to render the
content data in the MS 4 rightless.
[0370] In step S384, the C IN/C OUT 87 turns on the
flag indicative whether the content data copied to the
HDD 58 have the right or not to render the content data
in the HDD 58 rightful.
[0371] In step S385, the C IN/C OUT 87 requests the
MS MW 89 to delete the content data from the MS 4. In
step S386, the C IN/C OUT 87 deletes the move-in log
information generated in the process of step S382.
[0372] The above-mentioned processes of steps
S381 through S386 are the move-in process for the con-
tent data corresponding to one track. The processes in
steps S381 through S386 are repeated for each of the
selected tracks.
[0373] It should be noted that, if a move-in process is
discontinued due to power outage for example during
the process is on, a restore process for restoring the dis-
continued process is executed after the power is re-
sumed.
[0374] FIG. 83 shows the state transitions of a move-
in process. State 11 is a state before a move-in process
starts. Namely, in state 11, content data are recorded to
the MS 4 and the content data in the MS 4 have the right.
[0375] State 12 is a state after the execution of the
process of step S382. Namely, in state 12, by copying
the content data from the MS 4 to the HDD 58, the con-
tent data are recorded to both the MS 4 and the HDD
58 and the content data in the MS 4 are rightful while
the content data in the HDD 58 are rightless.
[0376] State 13 is a state after the execution of the
process of step S383. Namely, the content data are re-
corded to both the MS 4 and the HDD 58 and the content
data in the MS 4 and the content data in the HDD 58 are
both rightless.
[0377] State 14 is a state after the execution of the
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process of step S384. Namely, in state 14, the content
data are recorded to both the MS 4 and the HDD 58 and
the content data in the MS 4 are rightless while the con-
tent data in the HDD 58 are rightful.
[0378] State 15 is a state after the execution of the
process of step S385. Namely, by deleting the content
data from the MS 4, the content data are recorded only
to the HDD 58 and therefore the content data in the HDD
58 are rightful.
[0379] FIG. 84 shows a display example on the dis-
play 15 at the time of selecting content data to be moved
in. Of the content data recorded to the MS 4, only the
content data that can be moved in are displayed on the
display 15.
[0380] FIG. 85 shows a display example on the dis-
play 15 during the move-in process. A display area 301
of the display 15 blinks a character string "Move in" in-
dicative that a move-in process is being executed. A
check marker 302 is displayed by the content data which
have been moved in. A display area 303 displays the
information indicative of the progress of the move-in
process (the number of tracks being moved in or already
moved in/the total number of tracks to be moved in).
[0381] Thus, the move-in process is performed. A
process for importing content data from the MS 4 to the
HDD 58 is performed in substantially the same manner.
The difference between move-in process and import
process lies in the handling of the content data recorded
to the HDD 58 by these processes.
[0382] The audio server 1 may move out the content
data recorded to the HDD 58 by a move-in process to
other MS 4 or PD 5 and check out these content data.
However, although audio server 1 may check out the
content data recorded to the HDD 58 by an import proc-
ess to other MS 4 or PD 5, but is disabled to move out
these content data.
[0383] The following describes a restore process for
compensating the discontinuation of a move-out proc-
ess or a move-in process due to power outage for ex-
ample during the execution of these processes, with ref-
erence to FIG. 86. This restore process is started by the
MS MW 89 as soon as the power supply is resumed.
[0384] In step S391, the MS MW 89 determines
whether or not there is move-out log information in the
HDD 58. If the move-out log information is found in the
HDD 58, the procedure goes to step S392 to compen-
sate the discontinued execution of the move-out proc-
ess.
[0385] In step S392, the MS MW 89 executes a move-
out restore process. The following describes the move-
out restore process with reference to the flowchart
shown in FIG. 87.
[0386] In step S401, the MS MW 89 determines
whether or not the content data of the HDD 58 are right-
less or not. If the content data of the HDD 58 are found
rightless, the procedure goes to step S402. The content
data of the HDD 58 being rightless indicates state 3 or
state 4 in FIG. 79.

[0387] In step S402, the MS MW 89 deletes the con-
tent data from the HDD 58. If the content data in the HD
58 are deleted in state 4, the state shifts to state 5 in
which the move-out process has been completed. If the
content data are deleted from the HDD 58 in state 3, the
state shifts to the state in which the content data having
the rightless data remain in the MS 4.
[0388] At this moment, the user loses the content da-
ta, but the copyright of the content data is protected. The
content data having the rightless data in the MS 4 may
be deleted by the user by use of a general-purpose file
editing application, so that no wasted data need be left
in the MS 4, which are the content data having rightless
data.
[0389] Conversely, if a restore process is performed
such that the content data having rightless data in the
MS 4 are deleted to make the content data having right-
less data remain in HDD 58, the wasted data which are
the content data having rightless data remain recorded
to the HDD 58. Because the content data having right-
less data do not occur as a result of normal operations,
the dedicated audio server 1, one embodiment of the
present invention, does not have a function for deleting
the content data having rightless data as instructed by
the user.
[0390] Therefore, to protect the copyright of content
data and prevent the audio server 1 from recording
invalid data, it is desired to delete the content data from
the HDD 58 as shown in step S402.
[0391] It should be noted that, if the content data in
the 58 are determined not rightless in step S401, step
S402 is skipped. Namely, if the content data in the HDD
58 are not rightless, it indicates state 2 shown in FIG.
79. At this moment, the content data having rightless
data remain in the MS 4; however, as described above,
the content data having rightless data in the MS 4 are
deletable by the user by use of a general-purpose file
editing application, so that there main no wasted data
which are the content data having rightless data in the
MS 4.
[0392] In step S403, the MS MW 89 deletes the move-
out log information from the HDD 58.
[0393] The procedure returns to FIG. 86. In step
S393, the MS MW 89 determines whether or not there
is move-in log information in the HDD 58. If the move-
in log information is found in the HDD 58, then the pro-
cedure goes to step S394 to compensate the discontin-
ued move-in process.
[0394] In step S394, the MS MW 89 executes a move-
in restore process. The following describes a move-in
restore process with reference to the flowchart shown
in FIG. 88.
[0395] In step S421, the MS MW 89 determines
whether or not the content data in the HDD 58 are right-
less or not. If the content data in the HDD 58 are found
rightless, then the procedure goes to step S422. If the
content data in the HDD 58 are rightless, it indicates
state 12 or state 13 shown in FIG. 83.
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[0396] In step S422, the MS MW 89 deletes the exist-
ing content data from the HDD 58.
[0397] If the state is state 12, the deletion of the con-
tent data existing in the HDD 58 causes the state to shift
to state 11, which is before the execution of move-in
process. If the content data existing in the HDD 58 are
deleted in state 13, the content data having rightless da-
ta remain in the MS 4.
[0398] At this moment, the user loses the content da-
ta, but the copyright of the content data is protected. The
content data having rightless data in the MS 4 may be
deleted by the user by use of a general-purpose file ed-
iting application, so that there remain no wasted data
which are the content data having rightless data in the
MS 4.
[0399] Conversely, if a restore process is performed
such that the content data having rightless data in the
MS 4 are deleted to make the content data having right-
less data remain in HDD 58, the wasted data which are
the content data having rightless data remain recorded
to the HDD 58. Because the content data having right-
less data do not occur as a result of normal operations,
the dedicated audio server 1, one embodiment of the
present invention, does not have a function for deleting
the content data having rightless data as instructed by
the user.
[0400] Therefore, to protect the copyright of content
data and prevent the audio server 1 from recording
invalid data, it is desired to delete the content data from
the HDD 58 as shown in step S422.
[0401] It should be noted that, if the content data in
the 58 are determined not rightless in step S421, step
S422 is skipped. Namely, if the content data in the HDD
58 are not rightless, it indicates state 14 or state 15
shown in FIG. 83. State 15 presents no problem be-
cause the move-in process has been completed therein.
In state 14, however, the content data having rightless
data remain in the MS 4; as described above, the con-
tent data having rightless data in the MS 4 are deletable
by the user by use of a general-purpose file editing ap-
plication, so that there remain no wasted data which are
the content data having rightless data in the MS 4.
[0402] In step S423, the MS MW 89 deletes the move-
in log information from the HDD 58. Thus, the move-in
restore process is performed. The procedure returns to
FIG. 86, upon which the restore process comes to an
end.
[0403] It should be noted that, if the move-out log in-
formation is found not existing in the HDD 58 in step
S391 of FIG. 86, it may indicate that the move-out proc-
ess has normally ended or the state is state 1 or state
2 shown in FIG. 79. If the move-out process has nor-
mally ended or in state 1 which is before the execution
of the move-out process, the move-out restore process
may be skipped.
[0404] In state 2, too, the content data having rightless
data remain in the MS 4. However, because the content
data having rightless data may be deleted by the user

by use of a general-purpose file editing application, no
wasted data which are the content data having rightless
data remain in the MS 4. Therefore, the process of step
S392 is skipped.
[0405] If the move-in log information is determined not
existing in the HDD 58 in step S393, then it may indicate
that the move-in process has normally ended or the
state is state 11 shown in FIG. 83. If the move-in process
has normally ended and in state 11 which is the state
before the execution of a move process, the move-in
restore process may be skipped, so that the process of
step S394 is skipped.
[0406] Even if a restore process is discontinued due
to power outage, the process is executed from step
S391 again upon power resumption, the discontinued
process may be compensated. Thus, the restore proc-
ess is performed.
[0407] The following describes a process of checking
out content data from the HDD 58 of the audio server 1
to the MS 4 with reference to FIGS. 89 through 91.
[0408] The process of checking out content data from
the HDD 58 denotes a process of temporarily creating
a copy of the content data recorded to the HDD 58 into
the MS 4 for example and using this copy recorded to
the MS 4. The check-out permission count of the content
data is set beforehand and this check-out permission
count is decremented by 1 every time a check-out proc-
ess is executed. However, by executing a check-in proc-
ess to be described later, the check-out permission
count is incremented by 1.
[0409] The following describes a check-out process
with reference to the flowchart shown in FIG. 89. It
should be noted that a check-out process is controlled
by the C IN/C OUT 87 of the HD MW 82.
[0410] This check-out process starts when the user
displays the menu by operating the menu/cancel button
21, selects "edit" by operating the cursor button 17, dis-
plays the edit menu by operating the enter button 20,
selects "check out" by operating the cursor button 17,
and operates the enter button 20 with the MS 4 loaded
in the MS slot 45.
[0411] In step S441, the C IN/C OUT 87 controls the
HD DB 91 to get the check-out permission count (the
number of times content data may still be checked out)
for the content data corresponding to all tracks belong-
ing to a currently selected album. The check-out permis-
sion count of content data is recorded to the CN included
in the AC (FIG. 42) of each corresponding track object
(FIG. 43).
[0412] In step S442, the C IN/C OUT 87 requests the
associated firmware to display, on the display 15, the
information (music title, check-out permission count,
and so on) about the tracks of which check-out permis-
sion count is 1 or more. FIG. 90 shows a display exam-
ple on the display 15. A display area 311 on the display
15 displays "HDD" as the information indicative of the
sound source of check-out. A display area 312 shows
the check-out permission count of the content data cor-
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responding to each track.
[0413] In step S443, the C IN/C OUT 87 determines
whether or not a track to be checked out has been se-
lected from among the displayed check-out enabled
tracks by the user operating the cursor button 17 and
the select button 18. If a track to be checked out is found
selected, the procedure goes to step S444.
[0414] In step S444, the C IN/C OUT 87 adds the se-
lected track to the check-out list. In step S445, the C IN/
C OUT 87 decrements the check-out permission count
of the content data corresponding to the selected track
by 1. The procedure returns to step S441 to repeat the
above-mentioned processes.
[0415] It should be noted that, if the track to be
checked out is found not selected in step S443, the pro-
cedure goes to step S446. In step S446, the C IN/C OUT
87 discriminates whether or not the user issues an in-
struction to execute check-out by operating the enter
key 20 so that the list of tracks to be checked out is dis-
played and then operating the enter key 20. If the exe-
cution of check-out is found not instructed, the proce-
dure returns to step S441 to repeat the above-men-
tioned processes.
[0416] Next, in step S446, if the execution of check-
out is found instructed, the procedure goes to step S447.
In step S447, the C IN/C OUT 87 reads from the HDD
58 the content data corresponding to the track included
in the check-out list and requests the MS MW 89 to copy
the retrieved content data into the MS 4. It should be
noted that the copy of the content data includes the in-
formation for identifying the HDD 58, the check-out
source.
[0417] In step S448, the C IN/C OUT 87 decrements
the check-out permission count recorded to the CN of
the AC of the track object corresponding to the copied
content data by 1 to update the value of the CN. Also,
the C IN/C OUT 87 records the information for identify-
ing the MS 4 as the check-out destination information to
LCMLOG of the AC.
[0418] Although the description is omitted here, a flag
indicative of playback enabled or disabled (the validity
or invalidity of the right) is used in the same manner as
the above-mentioned move-out process, thereby com-
pensating power outage for example and preventing the
unauthorized creation of copies from occurring.
[0419] FIG. 91 shows a display example on the dis-
play 15 during the execution of a check-out process. A
display area 321 blinks a character string "Check out"
indicative that a check-out process is being executed.
A check mark 322 is displayed by each track that has
been checked out. A pointer 323 is displayed by the
track which is currently being checked out. A display ar-
ea 324 displays the information indicative of the
progress situation of the check-out process (the number
of pieces of content data being check out or already
checked out/the total number of pieces of content data
included in the check-out list). Thus, the check-out proc-
ess is performed.

[0420] The following describes a process of checking
in the content data checked out to the MS 4 into the HDD
58 with reference to FIGS. 92 and 93.
[0421] A process of checking out the content data re-
corded to the MS 4 denotes a process in which the copy
of the content data temporarily reproduced on the MS 4
is deleted from the HDD 58 and the check-out permis-
sion count of the HDD 58 is incremented by 1 to restore
the check-out permission count to the original value.
[0422] The following describes a check-in process
with reference to the flowchart shown in FIG. 92. It
should be noted that a check-in process is controlled by
the C IN/C OUT 87 of the HD MW 82.
[0423] This check-in process starts when the user dis-
plays the menu by operating the menu/cancel button 21,
selects "Edit" by operating the cursor button 17, displays
the edit menu by operating the enter button 20, selects
"Check in" by operating the cursor button 17, and oper-
ates the enter button 20 with the MS 4 loaded in the MS
slot 45.
[0424] In step S451, the C IN/C OUT 87 requests the
MS MW 89 to identify the content data which can be
checked in (the content data checked out from the HDD
58 of the audio server 1) from among the data recorded
to the MS 4 and requests the associated firmware to dis-
play on the display 15 the information about the content
data which can be checked in.
[0425] In step S452, the C IN/C OUT 87 displays on
the display 15 the information (music title and so on)
about the tracks which can be checked in. FIG. 93
shows a display example on the display 15. A display
area 331 on the display 15 displays "MS" as the infor-
mation indicative of the sound source of check-in. An
arrow 332 displayed after the information such as the
music title name of the content data denotes that the
content data can be checked in.
[0426] In step S452, the C IN/C OUT 87 determines
whether or not the content data to be checked in have
been selected from among the displayed content data
which can be checked in by the user operating the cur-
sor button 17 and the select button 18. If the content
data to be checked in are found selected, the procedure
goes to step S453.
[0427] In step S453, the C IN/C OUT 87 adds the se-
lected content data to the check-in list. The procedure
returns to step S451 to repeat the above-mentioned
processes.
[0428] If the content data to be checked in are found
not selected in step S452, then the procedure goes to
step S454. In step S454, the C IN/C OUT 87 discrimi-
nates whether or not an instruction to execute check-in
is issued by the user operating the enter key 20 to dis-
play a list of contents data to be checked in and further
operating the enter key 20. If the execution of check-in
is found not instructed, the procedure returns to step
S451 to repeat the above-mentioned processes.
[0429] Next, if the execution of check-in is found in-
structed in step S454, the procedure goes to step S455.
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In step S455, the C IN/C OUT 87 requests the MS MW
89 to delete the content data in the MS 4 included in the
check-in list (or may only turn off the flag indicative
whether playback is enabled or disabled; namely, may
only render the content data rightless).
[0430] In step S456, the C IN/C OUT 87 increments
the check-out permission count recorded to the CN of
the AC of the track object corresponding to the original
content data recorded to the HDD 58 by 1 to update the
value of the CN. At the same time, the C IN/C OUT 87
deletes the information for identifying the MS 4 recorded
as the check-out destination information from the LCM-
LOG of the AC. Thus, the check-in process is per-
formed.
[0431] The following describes, with reference to
FIGS. 94 through 97, an exchange process for continu-
ously executing a process of check-in the content data
recorded to the MS 4 and a process of collectively
checking out a plurality of tracks belonging to an album
including a track last played back by the HD play func-
tion.
[0432] This exchange process starts when the user
operates the exchange button 22 with the MS 4 loaded
in the MS slot 45.
[0433] In step S461, the C IN/C OUT 87 requests the
MS MW 89 to identify the content data which can be
checked in from among the data recorded to the MS 4.
In step S462, the C IN/C OUT 87, in cooperation with
the MS MW 89, checks in, piece by piece, the content
data recorded to the MS 4 which can be checked in, in
the same manner as the above-mentioned check-in
process described with reference to FIG. 92.
[0434] FIG. 95 shows a display example on the dis-
play 15 during the execution of the process of step S462.
A display area 381 on the display 15 displays "MS" as
the information indicative of the sound source of check-
in. A display area 382 blinks a character string "Now
Check in" indicative that check-in is being executed. An
"X" marker 383 displayed before the information such
as music title name of content data indicates that the
content data concerned are disabled for check-in. A
check marker 384 indicates that the content data con-
cerned have already been checked in. A pointer 385 in-
dicates that the check-in of the content data concerned
is being executed.
[0435] In step S463, the C IN/C OUT 87 determines
whether or not the content data enabled for check-in in
the MS 4 have all been checked in. If the content data
enabled for check-in in the MS 4 are found not all
checked in, then the procedure returns to step S462 to
check in next content data. Then, in step S463, if the
content data in the MS 4 enabled for check-in are found
all checked in, the procedure goes to step S464.
[0436] In step S464, the C IN/C OUT 87, in coopera-
tion with the HD DB 91, determines an album of which
tracks are all checked out together. To be more specific,
for example, the HD DB 91 identifies the track played
back last on the basis of the last access date (FIG. 42)

of each track object recorded to the object recording ar-
ea 122 to determine the album to which the identified
track belongs as a check-out album.
[0437] In step S465, the C IN/C OUT 87 selects one
track (namely, content data) from the check-out album.
In step S466, the C IN/C OUT 87 determines whether
or not the selected content data are enabled for check-
out. If the selected content data are found enabled for
check-out, the procedure goes to step S467.
[0438] In step S467, the C IN/C OUT 87 requests the
MS MW 89 to determine whether or not the MS 4 has
enough capacity for checking out the selected content
data. If the MS 4 is found having an enough capacity for
checking out the selected content data, the procedure
goes to step S468.
[0439] In step S468, the C IN/C OUT 87 checks out
the selected content data in the same manner as the
check-out process described with reference to FIG. 89.
[0440] FIG. 96 shows a display example on the dis-
play 15 during the execution of the process of step S468.
A display area 391 on the display 15 shows "HDD" as
the information indicative of the sound source of check-
out. A display area 392 blinks a character string "Now
Check out" indicative that check-out is being executed.
An "X" marker displayed before the information such as
music title name of content data indicates that the con-
tent data concerned are disabled for check-out. A check
marker indicates that the content data concerned have
already been checked out.
[0441] In step S469, the C IN/C OUT 87 determines
whether or not all tracks (namely, content data) included
in the check-out album have been selected in step S465.
If all content data are found not selected in step S465,
the procedure returns to step S465 to repeat the above-
mentioned processes. If all content data are found se-
lected in step S465, this exchange process comes to an
end.
[0442] It should be noted that, if the selected content
data are found not enabled for check-out in step S466,
then steps S467 and S468 are skipped. If the MS 4 is
found not having enough capacity for checking out the
selected content data in step S467, step S468 is
skipped.
[0443] FIG. 97 shows a display example on the dis-
play 15 immediately after the completion of an exchange
process. A display area 401 on the display 15 shows a
character string "COMPLETE" indicative of the comple-
tion of an exchange process.
[0444] As described, the user may only operate the
exchange button 22 to automatically execute the check-
in process for checking in from MS 4 to the HDD 58 and
the check-out process for checking out from the HDD
58 to the MS 4. Thus, the exchange process is per-
formed.
[0445] It should be noted that the above-mentioned
move-out process, move-in process, import process,
check-out process, and check-in process may be exe-
cuted not only between the HDD 58 and the MS 4 but
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also between the HDD 58 and the PD 5 connected to
the connector 43.
[0446] FIG. 98 shows an exemplary configuration of
the hardware of the PD 5. An LSI (Large Scale Integra-
tion) 410 for implementing the PD 5 incorporates a CPU
411 for controlling the entire PD 5. The CPU 411 is con-
nected to a ROM 412, a RAM 413, a DMA controller
414, a DSP (Digital Signal Processor) 415, a buffer 416,
an LCD interface (I/F) 417, a serial interface (I/F) 418,
and interfaces 419 and 420 via a bus 421.
[0447] The ROM 412 stores the programs for realizing
various functions of the PD 5, device ID and encryption
key and the like. The RAM 413 temporarily stores pre-
determined data and programs when the CPU 411 ex-
ecutes various processes. The DMA controller 414 con-
trols the data transfer with a USB controller 424 via the
buffer 416, a flash memory 426, and the serial interface
418. The DSP 415 decodes the content data recorded
to the flash memory 426 for example. The DSP 415 has
a DES engine to encrypt/decrypt content data by use of
the encryption key. The buffer 416 temporarily buffers
the data of which transfer is controlled by the DMA con-
troller 417.
[0448] The LCD interface 417 is followed by an LCD
driver 422 and an LCD 423. The serial interface 418 is
followed by the USB controller 424 and a USB connector
425. The USB controller 424 controls the data commu-
nication with the audio server 1 connected via the USB
connector 425. The flash memory 426 connected via in-
terface 419 stores the content data moved out for ex-
ample from the audio server 1 and additional information
such as music titles. The interface 420 is followed by a
DAC 427 and an amplifier (AMP) 428. A power supply
section 429 supplies power to the LSI 410.
[0449] The audio data obtained by a decoding proc-
ess by the DSP 415 are outputted to a headphone for
example via the interface 420, the DAC 427, and the
amplifier (AMP) 428.
[0450] The move-out process and so on between the
HDD 58 and the MS 4 and the move-out process and
so on between the HDD 58 and the PD 5 are substan-
tially the same, so that the following describes only the
differences between them.
[0451] The content data to be recorded to the MS 4
are encrypted by use of the same encryption key as that
for the encryption of the content data stored in the HDD
58 of the audio server 1. Therefore, between the HDD
58 and the MS 4, the encrypted content data can be
moved out as it is without being decrypted.
[0452] On the contrary, the content data to be record-
ed to the PD 5 are encrypted by use of an encryption
key which is different from the encryption key for en-
crypting the content data stored in the HDD 58 of the
audio server 1. Therefore, as described with reference
to FIG. 56, between the HDD 58 and the PD 5, the con-
tent data recorded to the HDD 58 are decrypted and
then encrypted again by use of a different encryption
key for the PD 5 and the resultant content data are

moved out.
[0453] Thus, the move-out process, move-in process,
import process, check-out process, and check-in proc-
ess are executed between the HDD 58 and the PD 5.
[0454] The following describes a store function and a
restore function of the audio server 1 with reference to
FIGS. 99 through 107.
[0455] The store function is a function for temporarily
storing, where the recording capacity of the MS 4 is run-
ning short because of presence of data (for example, a
still picture file or a voice file) which cannot be played
back by the audio server 1 other than contents data re-
corded already in the MS 4, the data recorded already
in the MS 4 other than the contents data as a single ar-
chive file which includes files of the same type recorded
simultaneously into the HDD 58.
[0456] The restore function denotes the function for
restoring the corresponding directory and its files into
the MS 4 by use of the archive file generated by the store
function on the HDD 58.
[0457] FIG. 99 shows the types of directories and data
files which are possibly recorded to the MS 4.
[0458] File MEMSTICK.ind indicates that the record-
ing medium to which a file concerned is recorded is the
Memory Stick. Directory DCIM is a directory storing still
picture files generated by a digital still camera for exam-
ple. Directory VOICE is a directory for storing voice files
generated by an IC recorder for example. Directory HIFI
is a directory for storing the content data attached with
copyright information checked out or moved out from the
audio server 1 for example. Directory CONTROL is a
directory for storing control information files. Directory
TEL is a directory for storing telephone and facsimile
information files. Directory OPEN-R is a directory for
storing entertainment robot information files. Directory
POSITION is a directory for storing positional informa-
tion files. Directory PALM is a directory for storing PALM
OS data files. Directory MP3 is a directory for storing
MP3 files. Directory MSxxxxxx is a directory for storing
vendor-unique information files ("xxxxxx" is information
for identifying the vendor).
[0459] FIG. 100 shows the recording positions of ar-
chive files which are generated, by the store function,
under the directory structure of the object recording area
122 in the HDD 58. On the layer on which folder objects
217 are arranged, an MS data object 501 is arranged.
On the layer below the MS data object 501, an MS store/
restore object 502 is arranged. The archive files (in FIG.
100, MS data #1.DCIM, MS data #2.VOICE, and MS da-
ta #3.DCIM) are recorded on the layer below the MS
store/restore object 502.
[0460] It should be noted that the name of archive file
such as "MS data #1" may be set by the user in an ar-
bitrary manner.
[0461] The following describes a store process by the
HD MW 82 for implementing the store function with ref-
erence to the flowchart shown in FIG. 101. This store
process starts when the user selects the MS 4 as sound

65 66



EP 1 426 952 A1

35

5

10

15

20

25

30

35

40

45

50

55

source by repetitively pressing the function button 12,
selects "Edit" by operating the cursor button 17 after
pressing the menu/cancel button 21, presses the enter
button 20, selects "Store (MS → HDD)" by operating the
cursor button 17, and then presses the enter button 20.
[0462] In step S501, the HD MW 82 requests the MS
MW 89 to search the directories recorded to the MS 4
for a directory to be stored, namely, a directory other
than directory HIFI, computes the capacity of the re-
trieved directory, and displays the computed capacity on
the display 15.
[0463] FIG. 102 shows a display example on the dis-
play 15 when the MS 4 is selected as sound source.
Display areas 511 and 512 show character strings "MS"
and "Memory Stick" indicative of sound sources. A dis-
play marker 513 indicates a still picture file storage di-
rectory; in this example, its capacity is 8 MB. A display
marker 514 indicates a voice file storage directory; in
this example, its capacity is 1 MB.
[0464] Returning to FIG. 101, in step S502, the HD
MW 82 accepts the user operation for selecting the di-
rectory to be stored and waits until the user performs a
select operation. FIG. 103 shows an display example
on the display 15 in which a list of directories which can
be stored is displayed. A display area 521 shows the
information that the list of directories which can be
stored is displayed. A display area 522 shows that there
is a still picture file storage directory which can be stored
and its capacity is 8 MB. A display area 524 shows that
there is a voice file storage directory which can be stored
and its capacity is 1 MB. A cursor 524 points the still
picture file storage directory or the voice file storage di-
rectory in accordance with the operation of the cursor
button 17.
[0465] Returning to FIG. 101, in step 502, if a user
operation for selecting a directory to be stored is per-
formed, the procedure goes to step S503. In step 503,
the HD MW 82 requests the MS MW 89 to read all files
belonging to the directory to be stored and records them
as one archive file into the layer below the MS store/
restore object 502 of the object recording area 122 of
the HDD 58. In step S504, the HD MW 82 records the
original directory (for example, directory DCIM) and the
archive file name (for example, "2001/08/11") to the re-
corded archive file by relating the original directory and
the archive file name.
[0466] It should be noted that the archive file name
may be set by the user in an arbitrary manner; however,
if no file name is set, the date of the store process con-
cerned is automatically set as the archive file name such
as "2001/08/11".
[0467] FIG. 104 shows a display example in the dis-
play 15 when an archive file being generated. A display
area 531 shows the information that the still picture file
storage directory of the MS 4 is stored in the HDD 58.
A display area 532 shows the file name (in this example,
"2001/08/11") of the generated archive file. A display ar-
ea 533 shows a variable-length bar 534 which extends

in proportion to the progress of the store processing con-
cerned. A display area 535 blinks a character string
"Store" indicative that a store process is being executed.
[0468] Returning to FIG. 101, in step 505, the HD MW
82 requests the MS MW 89 to delete, from the MS 4,
the directory in the MS 4 with the archive file generated
in the HDD 58. Thus, the store process is performed.
[0469] It should be noted that the retrieved directory
which can be stored may be automatically selected for
executing the subsequent processes rather than waiting
for the user operation for selecting the directory to be
stored as the process in step 502.
[0470] As described, a store process allows the
searching of the directories and files recorded to the MS
4 for directories which can be stored. A store process
also allows the selecting and storing of a directory in
which the files generated by particular electronic equip-
ment are stored. In addition, a store process prevents
any ill-intentioned user who tries to copy the content da-
ta stored in the HIFI file in an unauthorized manner from
using this store function because the HIFI directory in
which files having copyright information in the MS 4 are
stored is not processed by this store function.
[0471] The following describes a restore process for
restoring, on the MS 4, a directory equivalent to an ar-
chive file stored in the HDD 58 with reference to the flow-
chart shown in FIG. 105.
[0472] This restore process starts when the user se-
lects the HDD 58 as sound source by repetitively press-
ing the function button 12, selects "Edit" by operating
the cursor button 17 after pressing the menu/cancel but-
ton 21, presses the enter button 20, selects "Restore
(MS → HDD") by operating the cursor button 17, and
then pressing the enter button 20.
[0473] In step 501, the HD MW 82 displays, on the
display 15, the list of archive files belonging to the layer
below the MS store/restore object 502 of the object re-
cording area 122 of the HDD 58.
[0474] FIG. 106 shows a display example on the dis-
play 15 for displaying the list of archive files. A display
area 541 shows a character string "HDD" indicative of
sound source. A display area 542 shows a character
string "Restore List". A display area 543 shows the in-
formation about the archive files which can be restored
(file type marker, file name, and data capacity). A cursor
544 points the still picture file storage directory or the
voice file storage directory in accordance with the oper-
ation of the cursor button 17.
[0475] Returning to FIG. 105, in step S512, the HD
MW 82 accepts a user operation for selecting an archive
file to be restored in step S502 and waits until the user
performs the select operation. To be more specific, the
HD MW 82 waits until the user selects an archive file by
moving the cursor 544 up or down by operating the cur-
sor button 17 and presses the enter button 20 to estab-
lish this selection. When the user performs these oper-
ations, the procedure goes to step S513.
[0476] FIG. 107 shows a display example on the dis-
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play 15 when the original directory and its files are being
restored on the basis of the archive file. A display area
551 shows information "Restore (HDD → MS)" indica-
tive that the still picture file storage directory is restored
from the HDD 58 to the MS 4. A display area 552 shows
the file name (in this example, "2000/08/11") of the re-
stored archive file. A display area 553 shows a variable-
length bar 554 which extends in proportion to the
progress of the restore process concerned. A display
area 555 blinks a character string "Restore" indicative
that the restore process is being executed.
[0477] Returning to FIG. 105, in step 513, the HD MW
82 requests the MS MW 89 to restore the original direc-
tory and all its files into the MS 4 on the basis of the
archive file selected to be restored. In step S514, the
HD MW 82 deletes the selected archive file from the lay-
er below the MS store/restore object 502 in the object
recording area 122 of the HDD 58. Thus, the restore
process is performed.
[0478] It should be noted that the subsequent proc-
esses may executed by automatically selecting the ar-
chive file to be restored rather than waiting for the user
to select the archive file to be restored as the process
in step 512.
[0479] FIG. 108 shows an exemplary configuration of
the flash ROM 52. The flash ROM 52 stores a boot pro-
gram which will be described later.
[0480] The flash ROM 52 has three storage areas,
first through third storage areas, in which the firmware
shown in FIG. 7 is stored on a so-called version basis.
Namely, in this example, firmware of three generations
of versions may be stored.
[0481] A marker 1 indicative of the version of the
firmware to be stored in the first storage area, a marker
2 indicative of the version of the firmware to be stored
in the second storage area, and a marker 3 indicative of
the version of the firmware to be stored in the third stor-
age area are included in the boot program.
[0482] It should be noted that, although details will be
described later, each marker is incremented by 1 every
time the firmware is upgraded in version. If no firmware
is stored in the corresponding area, each maker has a
value indicative of "INVALID".
[0483] The following describes a processing proce-
dure for upgrading firmware in version (rewriting a pro-
gram) with reference to the flowchart shown in FIG. 109.
[0484] It should be noted that, this firmware version
upgrading process is executed by the firmware specified
by the boot program which will be described later when
the user performs a predetermined operation on the au-
dio server 1. For example, if the firmware to be upgraded
in version and the firmware of a later version are stored
in a CD-ROM, the CD MW 88 executes this process; if
these firmware programs are stored in the MS 4, the MS
MW 89 executes this process. In this example, this ver-
sion upgrading process is executed by the CD MW 88.
[0485] In step S531, the CD MW 88 determines an
area in which the upgraded firmware is stored.

[0486] To be more specific, one "INVALID" marker of
the marker 2 and on of the flash ROM 52 (the marker 2
and the marker 3 in the example of FIG. 108) is detected
and the storage area pointed by this marker provides
the area for storing the upgraded firmware. If no
"INVALID" marker exists in the marker 2 and on, the min-
imum marker is detected and the area pointed by this
marker provides the area for storing the upgraded
firmware.
[0487] In this example, the storage area pointed by
the minimum marker stores the firmware of the least re-
cent version.
[0488] In step S532, the CD MW 88 gets the firmware
of the most recent version from the CD-ROM loaded in
the CD-ROM drive 57. It should be noted that, in addition
to the CD-ROM, the firmware of the most recent version
may also be obtained from the MS 4 or the electronic
equipment which performs data communication via the
Ethernet controller/connector 67.
[0489] In step S533, the CD MW 88 supplies the
firmware obtained in step S532 to the encoder/decoder
59 for decryption and, in this example, re-encryption by
use of the encryption key stored in the flash ROM 52 is
performed.
[0490] In step S534, the CD MW 88 writes the
firmware re-encrypted in step S533 to the storage area
determined in step S531.
[0491] In step S535, the maximum marker is detected
from the marker 2 and on (except for "INVALID" marker).
In step S536, the value obtained by adding 1 to the max-
imum marker provides the marker corresponding to the
storage area in which the firmware was stored in step
S534. Then, this upgrading process comes to an end.
[0492] As described, only by performing a predeter-
mined operation by the user on the audio server 1, the
version of firmware may be upgraded.
[0493] The following describes a processing proce-
dure in the boot program with reference to the flowchart
shown in FIG. 110. It should be noted that this boot pro-
gram is executed immediately after the power is sup-
plied from the power supply section 65 to each compo-
nent of the system (upon execution of a power-on se-
quence).
[0494] In step S541, the boot program executes a pre-
determined initializing process such as register initiali-
zation for example.
[0495] In step S542, the boot program determines
whether or not all of the marker 2 and on (the marker 2
and the marker 3) in the flash ROM 52 are "INVALID".
If all these markers are not "INVALID", the procedure
goes to step S543.
[0496] In step S543, the maximum marker m which is
not "INVALID" is detected from the marker 2 and on. In
step S544, the boot program supplies the firmware
stored in the storage area pointed by the marker m to
the encoder/decoder 59 for decryption. In step S545, the
boot program writes the decrypted firmware to the
SDRAM 53.
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[0497] If the marker 2 and on are all found "INVALID"
in step S542, then the procedure goes to step S547, in
which the boot program determines whether or not the
marker 1 is "INVALID". If the marker 1 is found not
"INVALID", the procedure goes to step S548.
[0498] In step S548, the boot program supplies the
firmware in the storage area pointed by the marker 1 to
the encoder/decoder 59 for decryption. In step S549, the
boot program writes the decrypted firmware to the
SDRAM 53.
[0499] When the firmware is written to the SDRAM 53
in step S545 or S549, the procedure goes to step S546,
in which the boot program instructs the execution of the
firmware written to the SDRAM 53. Consequently, the
firmware developed in the SDRAM 53 is executed.
[0500] If the marker 1 is found "INVALID" in step
S547, namely, if none of the storage areas stores the
firmware and all markers are "INVALID", then the pro-
cedure goes to step S550, in which error is determined.
[0501] If the firmware is executed in step S546 or if
an error is determined in step S550, then the process
comes to an end.
[0502] It should be noted that, in the above-mentioned
example, only three storage areas for storing firmware
are arranged in the flash ROM 52; the number of storage
areas for storing the firmware is not limited to three as
long as it is more than one. If there are two storage ar-
eas, the marker of the storage area in which the
firmware is stored may be set to "INVALID" and, after
storing the firmware in that storage area, set to "VALID"
(to be correct, a value not INVALID). This prevents the
firmware under rewriting from being developed into the
SDRAM 53 for execution.
[0503] In the above-mentioned example, the firmware
is upgraded in version. It will be apparent that the
present invention is also applicable to a configuration in
which other programs are upgraded in version. The
present invention is also applicable to a configuration in
which program forms are changed (for example, pro-
grams for the Japanese language and the English lan-
guage).
[0504] The above-mentioned sequences of process-
es may be executed not only by dedicated equipment
such as the audio server 1 but also by installing the
firmware as shown in FIG. 7 on a general-purpose per-
sonal computer for example and executing the installed
firmware.
[0505] This firmware is constituted not only by pack-
age media storing firmware such as the magnetic disk
(including a floppy disk), the optical disk (including
CD-ROM (Compact Disk-Read Only Memory) and a
DVD (Digital Versatile Disk)), and the magneto-optical
disk (including MD (Mini Disc), and the semiconductor
memory which are distributed to users to provide pro-
grams independently of the general-purpose computer,
but also by a ROM and a hard disk storing firmware to
be provided to users as installed in the computer.
[0506] It should be noted that, in the present specifi-

cation, the steps for describing the program (firmware)
include not only the processing operations to be execut-
ed sequentially in time but also the processing opera-
tions to be executed in parallel or discretely.

Industrial Applicability

[0507] As described and according to the invention,
an apparatus is realized that can collectively specify
check-in and check-out operations between the MS and
the PD.

Claims

1. A recording apparatus for generating duplicate con-
tent data in an information storage medium by cop-
ying content data, comprising:

first storage means for storing said content da-
ta;
second storage means for storing attribute in-
formation corresponding to said content data;
acceptance means for accepting a command
operation done by a user;
check-in means for checking, among duplicate
content data recorded to said information stor-
age medium, said duplicate content data ena-
bled for check-in into said first storage means
in response to said command operation done
accepted by said acceptance means; and
check-out means for checking out, among said
content data stored in said first storage means,
said content data enabled for check-out into
said information storage medium after said
check-in means ends its process.

2. The recording apparatus according to claim 1,
wherein said information storage medium is detach-
able from said recording apparatus.

3. The recording apparatus according to claim 1,
wherein said information storage medium is loaded
on an electronic device connected to said recording
apparatus.

4. The recording apparatus according to claim 1,
wherein said information storage medium is incor-
porated in an electronic device connected to said
recording apparatus.

5. The recording apparatus according to claim 1,
wherein said check-in means comprises:

identification means for identifying, among said
duplicate content data recorded to said infor-
mation storage medium, said duplicate content
data checked out from said recording appara-
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tus as said duplicate content data enabled for
check-in;
deletion means for deleting said duplicate con-
tent data identified by said identification means
from said information storage medium;
retrieving means for retrieving said attribute in-
formation corresponding to said original con-
tent data of said duplicate content data deleted
by said deletion means from said second stor-
age means; and
incrementing means for incrementing a check-
out permission count included in said attribute
information retrieved by said retrieving means
by 1.

6. The recording apparatus according to claim 1,
wherein said check-out means comprising:

determination means for determining said con-
tent data enabled for check-out among said
content data stored in said information storage
medium;
confirmation means for making a confirmation
of a free capacity of said information storage
medium;
generating means for generating said duplicate
content data into said information storage me-
dium by copying said content data determined
by said determination means on the basis of a
result of the confirmation performed by said
confirmation means;
reading means for reading from said second
storage means said attribute information corre-
sponding to said original content data of said
duplicate content data generated by said gen-
erating means; and
decrementing means decrementing a check-
out permission count included in said attribute
information read by said reading means by 1.

7. A recording method for a recording apparatus hav-
ing first storage means for storing content data and
second storage means for storing attribute informa-
tion corresponding to said content data, said re-
cording apparatus generating duplicate content da-
ta into an information storage medium by copying
said content data, comprising the steps of:

accepting a command operation done by a us-
er;
checking, among duplicate content data re-
corded to said information storage medium,
said duplicate content data enabled for check-
in into said first storage means in response to
said command operation accepted by said ac-
cepting step; and
checking out, among said content data stored
in said first storage means, said content data

enabled for check-out into said information
storage medium after said check-in step ends
its process.

8. A storage medium storing a computer-readable
program for controlling a recording apparatus hav-
ing first storage means for storing content data and
second storage means for storing attribute informa-
tion corresponding to said content data, said re-
cording apparatus generating duplicate content da-
ta into an information storage medium by copying
said content data, said computer-readable program
comprising the steps of:

accepting a command operation done by a us-
er;
checking, among duplicate content data re-
corded to said information storage medium,
said duplicate content data enabled for check-
in into said first storage means in response to
said command operation accepted by said ac-
cepting step; and
checking out, among said content data stored
in said first storage means, said content data
enabled for check-out into said information
storage medium after said check-in step ends
its process.

9. A program for causing a computer having first stor-
age means for storing content data and second
storage means for storing attribute information cor-
responding to said content data, said computer
generating duplicate content data into an informa-
tion storage medium by copying said content data,
to execute the steps of:

accepting a command operation done by a us-
er;
checking, among duplicate content data re-
corded to said information storage medium,
said duplicate content data enabled for check-
in into said first storage means in response to
said command operation accepted by said ac-
cepting step; and
checking out, among said content data stored
in said first storage means, said content data
enabled for check-out into said information
storage medium after said check-in step ends
its process.

10. A recording apparatus for generating duplicate con-
tent data into an information storage medium by
copying content data, comprising:

first storage means for storing said content da-
ta;
second storage means for storing attribute in-
formation corresponding to said content data;
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acceptance means for accepting a command
operation done by a user;
identification means for identifying, among said
duplicate content data recorded to said infor-
mation storage medium, said duplicate content
data checked out from said recording appara-
tus as said content data enabled for check-in;
deletion means for deleting said duplicate con-
tent data identified by said identification means
from said information storage medium;
retrieving means for retrieving said attribute in-
formation corresponding to said original con-
tent data of said duplicate content data deleted
by said deletion means from said second stor-
age means;
incrementing means for incrementing a check-
out permission count included in said attribute
information retrieved by said retrieving means
by 1;
determination means for determining said con-
tent data enabled for check-out among said
content data stored in said information storage
medium;
confirmation means for making a confirmation
of a free capacity of said information storage
medium;
generating means for generating said duplicate
content data into said information storage me-
dium by copying said content data determined
by said determination means on the basis of a
result of the confirmation performed by said
confirmation means;
reading means for reading from said second
storage means said attribute information corre-
sponding to said original content data of said
duplicate content data generated by said gen-
erating means; and
decrementing means decrementing a check-
out permission count included in said attribute
information read by said reading means by 1;
and
control means for controlling said identification
means, said deletion means, said retrieving
means, said incrementing means, said deter-
mination means, said confirmation means, said
generating means, said reading means, and
said decrementing means in response to said
one command operation done by said user ac-
cepted by said acceptance means.

11. The recording apparatus according to claim 10,
wherein said information storage medium is detach-
able from said recording apparatus.

12. The recording apparatus according to claim 10,
wherein said information storage medium is loaded
in an electronic device connected to said recording
apparatus.

13. The recording apparatus according to claim 10,
wherein said information storage medium is incor-
porated in an electronic device connected to said
recording apparatus.

14. A recording apparatus in which only a dedicated ap-
plication program for generating duplicate content
data into an information storage medium by copying
content data can be started and said dedicated ap-
plication program is executed immediately after a
power-on sequence, comprising:

first storage means for storing said content da-
ta;
second storage means for storing attribute in-
formation corresponding to said content data;
acceptance means for accepting a command
operation done by a user;
check-in means for checking, among duplicate
content data recorded to said information stor-
age medium, said duplicate content data ena-
bled for check-in into said first storage means
in response to said command operation accept-
ed by said acceptance means; and
check-out means for checking out, among said
content data stored in said first storage means,
said content data enabled for check-out into
said information storage medium after said
check-in means ends its process.

15. The recording apparatus according to claim 14,
wherein said information storage medium is detach-
able from said recording apparatus.

16. The recording apparatus according to claim 14,
wherein said information storage medium is loaded
on an electronic device connected to said recording
apparatus.

17. The recording apparatus according to claim 14,
wherein said information storage medium is incor-
porated in an electronic device connected to said
recording apparatus.

18. The recording apparatus according to claim 14,
wherein said check-in means comprises:

identification means for identifying, among said
duplicate content data recorded to said infor-
mation storage medium, said duplicate content
data checked out from said recording appara-
tus as said duplicate content data enabled for
check-in;
deletion means for deleting said duplicate con-
tent data identified by said identification means
from said information storage medium;
retrieving means for retrieving said attribute in-
formation corresponding to said original con-
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tent data of said duplicate content data deleted
by said deletion means from said second stor-
age means; and
incrementing means for incrementing a check-
out permission count included in said attribute
information retrieved by said retrieving means
by 1.

19. The recording apparatus according to claim 14,
wherein said check-out means comprising:

determination means for determining said con-
tent data enabled for check-out among said
content data stored in said information storage
medium;
confirmation means for making a confirmation
of a free capacity of said information storage
medium;
generating means for generating said duplicate
content data into said information storage me-
dium by copying said content data determined
by said determination means on the basis of a
result of the confirmation performed by said
confirmation means;
reading means for reading from said second
storage means said attribute information corre-
sponding to said original content data of said
duplicate content data generated by said gen-
erating means; and
decrementing means decrementing a check-
out permission count included in said attribute
information read by said reading means by 1.

20. A communication apparatus for communicating da-
ta with a storage apparatus having an information
storage medium, comprising:

a storage block for storing data;
an attribute information storage block for stor-
ing attribute information associated with data to
be stored in said storage block;
an instruction block for instructing automatic
check-in and check-out; and
a communication controller for, in response to
said instruction, checking data enabled for
check-in stored in said information storage me-
dium into said storage block, checking out data
enabled for check-out from said storage block
into said information storage medium, and, if
the capacity of said information storage medi-
um runs short, stopping said check-out opera-
tion.

21. The communication apparatus according to claim
20, wherein said communication controller, in re-
sponse to said instruction, after changing a play-
back permission flag in attribute information of data
stored in said information storage medium with a

supply source of data stored in said information
storage medium being said communication appara-
tus from valid to invalid, changes said playback per-
mission flag in said attribute information of said data
stored in said attribute information storage block
from invalid to valid and increments a check-out
permission count in said attribute information of
said data stored in said information storage medi-
um;

if a check-out permission count in attribute in-
formation of another data stored in said storage
block satisfies a condition, transfers said another
data and said attribute information of said another
data with a playback permission flag set to invalid
to said information storage medium of said storage
apparatus, sets said playback permission flag in
said attribute information corresponding to said da-
ta stored in said information storage medium to val-
id, and decrements said check-out permission
count in said attribute information of said data
stored in said attribute information storage block;
and

if the capacity of said information storage me-
dium runs short due to the transfer of said another
data to said information storage medium, stops the
transfer of said another data.

22. A communication method for a communication ap-
paratus for communicating data with a storage ap-
paratus having an information storage medium,
comprising the steps of:

accepting automatic check-in and check-out re-
quests;
checking, in response to said request accept-
ance, data enabled for check-in stored in said
information storage medium into a storage
block enabled for data storage;
checking out data enabled for check-out stored
in said storage block into said information stor-
age medium; and
stopping said check-out operation if the capac-
ity of said information storage medium runs
short.

23. A storage medium storing a computer-readable
program for controlling a communication apparatus
for communicating data with a storage apparatus
having an information storage medium, said com-
puter-readable program comprising the steps of:

accepting automatic check-in and check-out re-
quests;
checking, in response to said request accept-
ance, data enabled for check-in stored in said
information storage medium into a storage
block enabled for data storage;
checking out data enabled for check-out stored
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in said storage block into said information stor-
age medium; and
stopping said check-out operation if the capac-
ity of said information storage medium runs
short.

24. A program for causing a computer for controlling a
communication apparatus for communicating data
with a storage apparatus having an information
storage medium to execute the steps of:

accepting automatic check-in and check-out re-
quests;
checking, in response to said request accept-
ance, data enabled for check-in stored in said
information storage medium into a storage
block enabled for data storage;
checking out data enabled for check-out stored
in said storage block into said information stor-
age medium; and
stopping said check-out operation if the capac-
ity of said information storage medium runs
short.
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