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A personal computer that is a controller transmits a reserve 
request for reserving a remote control. An MD recorder/ 
player that is a target Sets a reserve mode corresponding to 
the reserve request. In other words, the MD recorder/player 
prohibits another controller from performing a remote con 
trol by another controller. In addition, the MD recorder/ 
player prohibits local key operations other than reproduction 
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computer can perform an operation control for updating for 
example TOC information of the MD recorder/player. Thus, 
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Fig. 38 
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INFORMATION TRANSMISSION METHOD, 
INFORMATION PROCESSING METHOD, 

INFORMATION TRANSMISSION SYSTEM, AND 
DATA PROCESSINGAPPARATUS 

TECHNICAL FIELD 

0001. The present invention relates to an information 
transmission method, an information processing method, an 
information transmission System, and a data processing 
apparatus that transmit and receive data through a data 
interface corresponding to a predetermined data communi 
cation format. 

RELATED ART 

0002. As a recording apparatus/reproducing apparatus 
that can record/reproduce data Such as music data, a record 
ing apparatus/reproducing apparatus that uses a record 
medium Such as a magneto-optical disc, a magnetic tape or 
the like on which an audio signal is recorded as a digital 
Signal. AS Such a recording and reproducing apparatus, a 
mini disc recording and reproducing apparatus that can 
handle a magneto-optical disc is known. 
0.003 For example, on a mini disc, management infor 
mation referred to as user TOC (hereinafter referred to as 
U-TOC) is recorded separately from main data such as 
music in order to manage areas in which data has been 
recorded by the user (these areas are referred to as data 
recorded areas) and areas in which data has not been 
recorded (these area are referred to as Virgin areas). A 
recording apparatus refers to the U-TOC to determine an 
area into which data is recorded. A reproducing apparatus 
refers to the U-TOC to determine an area from which data 
is reproduced. 

0004. In other words, music programs and so forth 
recorded are managed in the unit of data referred to as track 
in the U-TOC (namely, as the number of tracks), and a start 
address, an end address and So forth of the track are recorded 
in the U-TOC. Further, as regards a non-recorded area (free 
area) in which no data is recorded, it is managed as a data 
recordable area, and a start address, an end address and So 
forth of the non-recorded area are written in the U-TOC. 

0005 Further, since areas on the disc are managed with 
Such a U-TOC as described above, an editing proceSS Such 
as division (divide), connection (combine), movement 
(move: change of the track number) or erasure (erase) of a 
track that is a unit of recorded data Such as a music program 
can be executed readily and rapidly by updating only the U 
TOC. 

0006 Furthermore, in the U-TOC, also an area is set that 
is provided to record and hold a title (disc name) of the disc 
and/or a title (track name) or the like of each program Such 
as a music program recorded on the disc. Therefore, also 
Such an editing operation as to input Such a disc name or a 
track name as mentioned above can be performed by an 
operation of the user. 

0007. It should be noted that in the specification, the term 
“program’ means a unit of audio data or the like Such as a 
music program as main data recorded on a disc. For 
example, audio data for one music program represents one 
program. Also a term “track is a Synonym of “program'. 
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Further, in the Specification, also Symbols, marks and So 
forth are treated as characters. 

0008. In recent years, digital satellite broadcasts are 
becoming common. The digital Satellite broadcast has a 
resistance against noise and fading in comparison with for 
example a conventional analog broadcast, and allows a 
Signal of a high quality to be transmitted. In addition, the 
digital Satellite broadcast features high efficiency of use of 
frequencies and many channels. In particular, the digital 
satellite broadcast allows several hundreds of channels to be 
used with one Satellite. In Such digital Satellite broadcast, a 
large number of dedicated channels for Sports, movies, 
music, news and So forth are provided and programs for 
respectively dedicated contents are broadcast on the dedi 
cated channels. 

0009. It has been proposed to use such a digital satellite 
broadcast System So that user can download audio-data of a 
music program or the like or can for example make a 
purchase contract regarding Some commodity while observ 
ing a broadcast Screen. In other words, the digital Satellite 
broadcast System involves data Service broadcast together 
with the broadcast of ordinary broadcast contents. 
0010. As an example, in downloading of music program 
data, the broadcasting Side multiplexes music program data 
and Video data of an album jacket or the like and text data 
of liner notes (text regarding music programs, artists and So 
forth) and So forth with respect to the music program data 
and broadcasts the multiplexed data in parallel to a broadcast 
program. Upon downloading of Such music program data 
and additional information, a GUI (Graphical User Inter 
face) Screen (that is, an operation Screen for downloading 
data) is displayed So as to allow the user to perform 
interactive operations. Also data for outputting Such a GUI 
Screen is multiplexed and broadcast. 
0011. On the user side who has a receiver, while a desired 
channel is Selected, a predetermined operation is performed 
with the receiver so that a GUI screen for downloading 
music program data is output and displayed. Then, the user 
performs an operation with the displayed operation Screen So 
that for example the data is Supplied to and recorded by a 
digital audio apparatus connected to the receiver. 
0012 Further, in recent years, a data transmission system 
has been proposed wherein various electronic apparatuses 
Such as digital AV (Audio visual) apparatuses, personal 
computers and So forth are connected to each other with for 
example IEEE (Institute of Electrical Engineers) 1394 bus 
So that data can be communicated therebetween. 

0013 With the technical background described above, it 
is possible to provide an AV System wherein audio data and 
So forth that can be handled by the mini disc recording and 
reproducing apparatus described above are broadcast as 
download data by for example a digital Satellite broadcast 
Such that the user Side can receive the download data with 
a digital Satellite broadcast receiver and record the received 
download data to a mini disc with a mini disc player through 
a data bus. 

0014 Further, in such an AV system as described above, 
So-called remote control operation is possible. For example, 
when a mini disc recording and reproducing apparatus and 
a personal computer are connected to each other through a 
data bus, it is possible to perform an editing process of the 
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mini disc recording and reproducing apparatus on the per 
Sonal computer apparatus Side. 
0.015 For example, in the standard of a digital interface 
Such as the IEEE 1394, an apparatus that performs a remote 
controlling operation is referred to as controller, whereas an 
apparatus that is remotely controlled is referred to as target. 
0016. Next, when remote controlling operation is per 
formed between AV Systems as a controller and a target 
connected to each other through a data interface for example 
if one target can be remotely controlled by a plurality of 
controllers or if an operation of a local key of an apparatus 
as a target (for example, an operation key provided on an 
apparatus body as a target) is valid, there may be differences 
in processes and their results between the controller and the 
target. 

0.017. To solve such differences, the AV system should be 
Structured in Such a manner that for example the possibility 
of which there are differences in processes and their results 
between the controller and the target may take place, the 
other side apparatus is notified of this situation, and the 
apparatus that has been notified of the situation performs a 
proper proceSS corresponding to the contents of the notifi 
cation. 

0.018. However, if such a structure is used, a program or 
the like that performs a very complicated controlling opera 
tion should be prepared against Such a situation of which 
there may be differences in processes and their results 
between the controller and the target. Consequently, Since it 
is very difficult to design both the controller and the target, 
Such an approach is not practical. 

DISCLOSURE OF THE INVENTION 

0019. Therefore, taking consideration of the above 
described problem, an object of the present invention is to 
Solve a situation of which there will be differences in 
processes and their results between the controller and the 
target. Another object of the present invention is to structure 
the controller and the target as Simply as possible. 
0020. The present invention is an information processing 
System, having a plurality of information processing appa 
ratuses connected through a data bus corresponding to a 
predetermined communication format, for performing a 
remote control with data and various commands transmitted 
and received between the information processing appara 
tuses, comprising a first information processing apparatus, 
and a Second information processing apparatus having a data 
recording and reproducing means for reproducing data from 
a predetermined record medium, recording data thereto, or 
editing data recorded thereon, wherein the first information 
processing apparatus has an operation information transmit 
ting means for transmitting an operation control command to 
the Second information processing apparatus, the operation 
control command causing a remote control of a predeter 
mined operation of the data recording and reproducing 
means of the Second information processing apparatus to be 
performed, and a reserve request command transmitting 
means for generating a reserve request command for 
requesting the first information processing apparatus for a 
reservation of a remote control against the Second informa 
tion processing apparatus and transmitting the reserve 
request command to the Second information processing 
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apparatus, and wherein the Second information processing 
apparatus has a receiving means for receiving data trans 
mitted from the outside through the data bus, a response 
processing means for executing a predetermined proceSS 
corresponding to one of various commands received by the 
receiving means So as to enable another information pro 
cessing apparatus to perform a remote control of the Second 
information processing apparatus, a local operation control 
ling means for locally performing an operation control for a 
predetermined operation against the data recording and 
reproducing means, a first reserve mode Setting means for 
Setting, as a reserve mode to be set corresponding to the 
reserve request command received by the receiving means, 
the response processing means So as to permit a remote 
control by the first information processing apparatus and 
prohibit a remote control by other information processing 
apparatuses, and a Second reserve mode Setting means for 
Setting, as a reserve mode to be set corresponding to the 
reserve request command received by the receiving means, 
the local operation controlling means So as to enable a 
predetermined operation of those performed by the local 
operation controlling means and disable other than the 
enabled operations. 

0021. The present invention is an information processing 
System, having a plurality of information processing appa 
ratuses connected through a data bus corresponding to a 
predetermined communication format, for performing a 
remote control with data and various commands transmitted 
and received between the information processing appara 
tuses, comprising a first information processing apparatus, 
and a Second information processing apparatus, wherein the 
first information processing apparatus has a download data 
transmitting means for transmitting download data that is 
downloaded to the Second information processing apparatus, 
a download Start/completion request command transmitting 
means for generating and transmitting a download Start 
request command when the transmission of the download 
data Starts and for generating and transmitting a download 
completion request command when the transmission of the 
download data is completed, and a reserve request command 
transmitting means for generating a reserve request com 
mand for requesting the first information processing appa 
ratus for a reservation of a remote control against the Second 
information processing apparatus and transmitting the 
reserve request command to the Second information pro 
cessing apparatus before the download Start request com 
mand is transmitted, and wherein the Second information 
processing apparatus has a receiving means for receiving 
data transmitted through the data bus, a data recording 
means for recording the download data that is received by 
the receiving means to a predetermined record medium, a 
response processing means for executing a predetermined 
process corresponding to one of various commands received 
by the receiving means So as to enable another information 
processing apparatus to perform a remote control of the 
Second information processing apparatus, a local operation 
controlling means for locally performing an operation con 
trol for a predetermined operation against the data recording 
and reproducing means, a first reserve mode Setting means 
for Setting, as a reserve mode to be set corresponding to the 
reserve request command received by the receiving means, 
the response processing means So as to permit a remote 
control by the first information processing apparatus and 
prohibit a remote control by other information processing 
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apparatuses, and a Second reserve mode Setting means for 
Setting, as a reserve mode to be set corresponding to the 
reserve request command received by the receiving means, 
the local operation controlling means So as to enable a 
predetermined operation of those performed by the local 
operation controlling means and disable other than the 
enabled operations. 
0022. The present invention is an information processing 
apparatus of an information processing System, having a 
plurality of information: processing apparatuses connected 
through a data bus corresponding to a predetermined com 
munication format, for performing a remote control with 
data and various commands transmitted and received 
between the information processing apparatuses, comprising 
an operation information transmitting means for transmit 
ting an operation control command to a data recording and 
reproducing apparatus as another information processing 
apparatus that allows a predetermined process for reproduc 
ing data from a predetermined record medium, recording 
data thereto, or editing data recorded thereon, the operation 
control command causing a remote control of a predeter 
mined operation of the data recording and reproducing 
apparatus to be performed, and a reserve request command 
transmitting means for generating a reserve request com 
mand for requesting the local information processing appa 
ratus for a reservation of a remote control against the data 
recording and reproducing apparatus and transmitting the 
reserve request command to the data recording and repro 
ducing apparatus. 
0023 The present invention is an information processing 
apparatus of an information processing System, having a 
plurality of information processing apparatuses connected 
through a data bus corresponding to a predetermined com 
munication format, for performing a remote control with 
data and various commands transmitted and received 
between the information processing apparatuses, comprising 
a data recording and reproducing means for performing a 
predetermined proceSS for reproducing data from a prede 
termined record medium, recording data thereto, or editing 
data recorded thereon, a local operation controlling means 
for locally performing an operation control for a predeter 
mined operation against the data recording and reproducing 
means, a receiving means for receiving data transmitted 
from the outside through the data bus, a response processing 
means for executing a predetermined process corresponding 
to one of various commands received by the receiving 
means So as to enable an external information processing 
apparatus to perform a remote control of the local informa 
tion processing apparatus, a local operation controlling 
means for locally performing an operation control for a 
predetermined operation against the data recording and 
reproducing means, a first reserve mode Setting means for 
Setting, as a reserve mode to be set corresponding to a 
reserve request command received by the receiving means, 
the reserve request command causing a remote control 
against the local information processing apparatus to be 
reserved, the response processing means So as to permit a 
remote control by an external information processing appa 
ratus that has transmitted the reserve request command and 
prohibit a remote control by other external information 
processing apparatuses, and a Second reserve mode Setting 
means for Setting, as a reserve mode to be set corresponding 
to the reserve request command received by the receiving 
means, the local operation controlling means So as to enable 
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a predetermined operation of those performed by the local 
operation controlling means and disable other than the 
enabled operations. 

0024. The present invention is an information processing 
apparatus of an information processing System, having a 
plurality of information processing apparatuses connected 
through a data bus corresponding to a predetermined com 
munication format, for performing a remote control with 
data and various commands transmitted and received 
between the information processing apparatuses, comprising 
a download data transmitting means for transmitting down 
load data that is downloaded and recorded to another infor 
mation processing apparatus as a data recording apparatus, 
a download Start/completion request command transmitting 
means for generating and transmitting a download Start 
request command when the transmission of the download 
data Starts and for generating and transmitting a download 
completion request command when the transmission of the 
download data is completed, and a reserve request command 
transmitting means for generating a reserve request com 
mand for requesting the local information processing appa 
ratus for a reservation of a remote control against the data 
recording apparatus and transmitting the reserve request 
command to the data recording apparatus before the down 
load Start request command is transmitted. 

0025 The present invention is an information processing 
apparatus of an information processing System, having a 
plurality of information processing apparatuses connected 
through a data bus corresponding to a predetermined com 
munication format, for performing a remote control with 
data and various commands transmitted and received 
between the information processing apparatuses, comprising 
a receiving means for receiving data transmitted through the 
data bus, a response processing means for executing a 
predetermined process corresponding to one of various 
commands received by the receiving means So as to enable 
an external information processing apparatus to perform a 
remote control of the local information processing appara 
tus, a data recording means for receiving download data 
transmitted from a transmitting apparatus as an external 
information processing apparatus by the receiving means 
and recording the download data to a predetermined record 
medium, a local operation controlling means for locally 
performing an operation control for a predetermined opera 
tion against the data reproducing means, a first reserve mode 
Setting means for Setting, as a reserve mode to be Set 
corresponding to a reserve request command transmitted by 
the transmitting apparatus and received by the receiving 
means, the reserve request command causing a remote 
control against the local information processing apparatus to 
be reserved, the response processing means So as to permit 
a remote control by the transmitting apparatus and prohibit 
a remote control by other external information processing 
apparatuses, and a Second reserve mode Setting means for 
Setting, as a reserve mode to be set corresponding to the 
reserve request command transmitted by the transmitting 
apparatus and received by the receiving means, the reserve 
request command causing a remote control against the local 
information processing apparatus to be reserved, the local 
operation controlling means So as to enable a predetermined 
operation of those performed by the local operation control 
ling means and disable other than the enabled operations. 
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0026. The present invention is an information processing 
method for an information processing System, having a 
plurality of information processing apparatuses connected 
through a data bus corresponding to a predetermined com 
munication format, for performing a remote control with 
data and various commands transmitted and received 
between the information processing apparatuses, the infor 
mation processing System having at least a first information 
processing apparatus, and a Second information processing 
apparatus having a data recording and reproducing means 
for reproducing data from a predetermined record medium, 
recording data thereto, or editing data recorded thereon, for 
the first information processing apparatus, the information 
processing method comprising the Steps of transmitting an 
operation control command to the Second information pro 
cessing apparatus, the operation control command causing a 
remote control of a predetermined operation of the data 
recording and reproducing means of the Second information 
processing apparatus to be performed (as operation infor 
mation transmitting Step), and generating a reserve request 
command for requesting the first information processing 
apparatus for a reservation of a remote control against the 
Second information processing apparatus and transmitting 
the reserve request command to the Second information 
processing apparatus (as reserve request command transmit 
ting step), and for the Second information processing appa 
ratus, the information processing method compressing the 
Steps of receiving data transmitted from the outside through 
the data bus (as receiving step), executing a predetermined 
proceSS corresponding to one of various commands received 
at the receiving Step So as to enable another information 
processing apparatus to perform a remote control of the 
Second information processing apparatus (as response pro 
cessing Step), locally performing an operation control for a 
predetermined operation against the data recording and 
reproducing means (as local operation controlling step), 
Setting, as a reserve mode to be set corresponding to the 
reserve request command received at the receiving Step, at 
the response processing Step So as to permit a remote control 
by the first information processing apparatus and prohibit a 
remote control by other information processing apparatuses 
(as first reserve mode Setting step), and Setting, as a reserve 
mode to be set corresponding to the reserve request com 
mand received at the receiving Step, at the local operation 
controlling Step So as to enable a predetermined operation of 
those performed at the local operation controlling Step and 
disable other than the enabled operations (as Second reserve 
mode Setting step). 
0027. The present invention is an information processing 
method for an information processing System, having a 
plurality of information processing apparatuses connected 
through a data bus corresponding to a predetermined com 
munication format, for performing a remote control with 
data and various commands transmitted and received 
between the information processing apparatuses, having at 
least a first information processing apparatus, and a Second 
information processing apparatus, wherein for the first infor 
mation processing apparatus, the information processing 
method comprises the Steps of transmitting download data 
that is downloaded to the Second information processing 
apparatus (as download data transmitting step), generating 
and transmitting a download Start request command when 
the transmission of the download data Starts and for gener 
ating and transmitting a download completion request com 
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mand when the transmission of the download data is com 
pleted (as download start/completion request command 
transmitting step), and generating a reserve request com 
mand for requesting the first information processing appa 
ratus for a reservation of a remote control against the Second 
information processing apparatus and transmitting the 
reserve request command to the Second information pro 
cessing apparatus before the download Start request com 
mand is transmitted (as reserve request command transmit 
ting Step), and wherein for the Second information 
processing apparatus, the information processing method 
comprises the Steps of receiving data transmitted through the 
data bus (as receiving Step), recording the download data 
that is received at the receiving Step to a predetermined 
record medium (as data recording step), executing a prede 
termined process corresponding to one of various commands 
received at the receiving Step So as to enable another 
information processing apparatus to perform a remote con 
trol of the Second information processing apparatus (as 
response processing Step), locally performing an operation 
control for a predetermined operation against the data 
recording and reproducing Step (as local operation control 
ling step), Setting, as a reserve mode to be set corresponding 
to the reserve request command received at the receiving 
Step, the response processing Step So as to permit a remote 
control by the first information processing apparatus and 
prohibit a remote control by other information processing 
apparatuses (as first reserve mode Setting step), and Setting, 
as a reserve mode to be set corresponding to the reserve 
request command received at the receiving Step, the local 
operation controlling Step So as to enable a predetermined 
operation of those performed at the local operation control 
ling Step and disable other than the enabled operations (as 
Second reserve mode Setting step). 
0028. The present invention is an information processing 
method for an information processing apparatus of an infor 
mation processing System, having a plurality of information 
processing apparatuses connected through a data bus corre 
sponding to a predetermined communication format, for 
performing a remote control with data and various com 
mands transmitted and received between the information 
processing apparatuses, the information processing method 
comprising the Steps of transmitting an operation control 
command to a data recording and reproducing apparatus as 
another information processing apparatus that allows a pre 
determined process for reproducing data from a predeter 
mined record medium, recording data thereto, or editing data 
recorded thereon, the operation control command causing a 
remote control of a predetermined operation of the data 
recording and reproducing apparatus to be performed (as 
operation information transmitting step), and generating a 
reserve request command for requesting the local informa 
tion processing apparatus for a reservation of a remote 
control against the data recording and reproducing apparatus 
and transmitting the reserve request command to the data 
recording and reproducing apparatus (as reserve request 
command transmitting step). 
0029. The present invention is an information processing 
method for an information processing apparatus of an infor 
mation processing System, having a plurality of information 
processing apparatuses connected through a data bus corre 
sponding to a predetermined communication format, for 
performing a remote control with data and various com 
mands transmitted and received between the information 
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processing apparatuses, the information processing method 
comprising the Steps of performing a predetermined proceSS 
for reproducing data from a predetermined record medium, 
recording data thereto, or editing data recorded thereon (as 
data recording and reproducing Step), locally performing an 
operation control for a predetermined operation against the 
data recording and reproducing Step (as local operation 
controlling Step), receiving data transmitted from the outside 
through the data bus (as receiving step), executing a prede 
termined process corresponding to one of various commands 
received at the receiving Step So as to enable an external 
information processing apparatus to perform a remote con 
trol of the local information processing apparatus (as 
response processing Step), locally performing an operation 
control for a predetermined operation against the data 
recording and reproducing Step (as local operation control 
ling step), Setting, as a reserve mode to be set corresponding 
to a reserve request command received at the receiving Step, 
the reserve request command causing a remote control 
against the local information processing apparatus to be 
reserved, the response processing Step So as to permit a 
remote control by an external information processing appa 
ratus that has transmitted the reserve request command and 
prohibit a remote control by other external information 
processing apparatuses (as first reserve mode setting step), 
and Setting, as a reserve mode to be set corresponding to the 
reserve request command received at the receiving Step, the 
local operation controlling Step So as to enable a predeter 
mined operation of those performed at the local operation 
controlling Step and disable other than the enabled opera 
tions (as Second reserve mode setting Step). 
0030 The present invention is an information processing 
method for an information processing apparatus of an infor 
mation processing System, having a plurality of information 
processing apparatuses connected through a data bus corre 
sponding to a predetermined communication format, for 
performing a remote control with data and various-com 
mands transmitted and received between the information 
processing apparatuses, the information processing method 
comprising the Steps of transmitting download data that is 
downloaded and recorded to another information processing 
apparatus as a data recording apparatus (as download data 
transmitting Step), generating and transmitting a download 
Start request command when the transmission of the down 
load data Starts and for generating and transmitting a down 
load completion request command when the transmission of 
the download data is completed (as download Start/comple 
tion request command transmitting step), and generating a 
reserve request command for requesting the local informa 
tion processing apparatus for a reservation of a remote 
control against the data recording apparatus and transmitting 
the reserve request command to the data recording apparatus 
before the download Start request command is transmitted 
(as reserve request command transmitting Step). 
0031. The present invention is an information processing 
method for an information processing apparatus of an infor 
mation processing System, having a plurality of information 
processing apparatuses connected through a data bus corre 
sponding to a predetermined communication format, for 
performing a remote control with data and various com 
mands transmitted and received between the information 
processing apparatuses, the information processing method 
comprising the Steps of receiving data transmitted through 
the data bus (as receiving step), executing a predetermined 
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process corresponding to one of various commands received 
at the receiving Step So as to enable an external information 
processing apparatus to perform a remote control of the local 
information processing apparatus (as response processing 
Step), receiving download data transmitted from a transmit 
ting apparatus as an external information processing appa 
ratus received at the receiving Step and recording the down 
load data to a predetermined record medium (as data 
recording Step), locally performing an operation control for 
a predetermined operation against the data reproducing Step 
(as local operation controlling step), Setting, as a reserve 
mode to be set corresponding to a reserve request command 
transmitted by the transmitting apparatus and received at the 
receiving Step, the reserve request command causing a 
remote control against the local information processing 
apparatus to be reserved, the response processing Step So as 
to permit a remote control by the transmitting apparatus and 
prohibit a remote control by other external information 
processing apparatuses (as first reserve mode setting step), 
and Setting, as a reserve mode to be set corresponding to the 
reserve request command transmitted by the transmitting 
apparatus and received at the receiving Step, the reserve 
request command causing a remote control against the local 
information processing apparatus to be reserved, the local 
operation controlling Step So as to enable a predetermined 
operation of those performed at the local operation control 
ling Step and disable other than the enabled operations (as 
Second reserve mode Setting step). 
0032. With the structure described above, an apparatus 
(information processing apparatus) that performs a remote 
controlling operation as a controller transmits a reserve 
requesting command before it performs the remote control 
ling operation. Another apparatus (information processing 
apparatus) that is remotely controlled as a target Sets a 
reserve mode corresponding to the reserve request com 
mand. In other words, the remote controlling operation from 
any other controller than the controller that has transmitted 
the reserve request command is prohibited. In addition, the 
operations that can be performed by an operation key 
portion (local operation control means) disposed in the 
controller is limited. Consequently, according to the present 
invention, while the target is being remotely controlled by a 
particular controller, it is not remotely controlled by any 
other controller. Moreover, when an operation by the local 
operation control means of for example the controller may 
cause differences in processes and their results between 
apparatuses, the operation is invalidated. 
0033. Likewise, in the case that an apparatus Serving as 
a controller transmits download data and another apparatus 
Serving as a target receives and records the download data, 
while data is being downloaded, a reserve mode in which the 
remote controlling operation from any other controller than 
the controller that has transmitted the reserve request com 
mand is prohibited and the operation by the local operation 
control means is prohibited is Set. Consequently for example 
a remote controlling operation by another controller can be 
prohibited. In addition, an operation by the local operation 
control means that may adversely affects the downloading 
operation can be prevented. 

BRIEF DESCRIPTION OF DRAWINGS 

0034 FIG. 1 is a block diagram showing an example of 
the Structure of a digital Satellite broadcast receiving System 
according to an embodiment of the present invention; 
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0.035 FIG. 2 is a block diagram showing an example of 
the structure of a receiving facility (AV System) according to 
the embodiment; 
0.036 FIG. 3 is a front view showing an appearance of a 
remote controller for an IRD; 
0037 FIG. 4 is a schematic diagram showing a Switch 
over between a broadcast Screen and a GUI Screen; 
0.038 FIG. 5 is a block diagram showing an example of 
the Structure of a ground Station; 
0.039 FIG. 6 is a chart showing data transmitted from the 
ground Station; 
0040 FIG. 7 is a schematic diagram for explaining a time 
division multiplexing structure of transmission data; 
0041 FIG. 8 is a schematic diagram for explaining a 
transmission format of an DSM-CC, 

0.042 FIG. 9 is a schematic diagram showing the data 
Structure of a transport Stream; 
0.043 FIG. 10 is a schematic diagram for explaining the 
table structure of a PSI; 

0044 FIG. 11 is a schematic diagram for explaining the 
structure of the IRD; 

004.5 FIG. 12 is a block diagram showing the structure 
of a recording and reproduction apparatus according to the 
embodiment of the present invention; 
0.046 FIG. 13 is a schematic diagram for explaining a 
Sector format of a disc according to the embodiment; 
0047 FIG. 14 is a schematic diagram for explaining an 
address format of the disc according to the embodiment; 
0.048 FIG. 15 is a schematic diagram for explaining 
addresses of the disc according to the embodiment; 
0049 FIG. 16 is a schematic diagram for explaining the 
area Structure of the disc according to the embodiment; 
0050 FIG. 17 is a schematic diagram for explaining 
sector 0 of U-TOC according to the embodiment; 
0051 FIG. 18 is a schematic diagram for explaining the 
link structure of sector 0 of U-TOC according to the embodi 
ment, 

0.052 FIG. 19 is a schematic diagram for explaining 
sector 1 of U-TOC according to the embodiment; 
0.053 FIG. 20 is a schematic diagram for explaining 
sector 2 of U-TOC according to the embodiment; 
0.054 FIG. 21 is a schematic diagram for explaining 
sector 4 of U-TOC according to the embodiment; 
0.055 FIG. 22 is a schematic diagram for explaining 
sector 0 of AUX-TOC according to the embodiment; 
0056 FIG. 23 is a schematic diagram for explaining 
sector 1 of AUX-TOC according to the embodiment; 
0057 FIG. 24 is a schematic diagram for explaining 
sector 2 of AUX-TOC according to the embodiment; 
0.058 FIG. 25 is a schematic diagram for explaining 
sector 3 of AUX-TOC according to the embodiment; 
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0059 FIG. 26 is a schematic diagram for explaining 
sector 4 of AUX-TOC according to the 1.0 embodiment; 
FIG. 27 is a schematic diagram for explaining sector 5 of 
AUX-TOC according to the embodiment; 
0060 FIG. 28 is a schematic diagram for explaining a 
picture file Sector according to the embodiment; 
0061 FIG. 29 is a schematic diagram for explaining a 
text file Sector according to the embodiment; 
0062 FIG. 30 is a schematic diagram for explaining 
copy Statuses and a copy Status updating table according to 
the embodiment; 
0063 FIG. 31 is a schematic diagram showing the data 
Structure of a picture (text) information file; 
0064 FIG. 32 is a schematic diagram for explaining 
definitions for a text mode, 
0065 FIG. 33 is a schematic diagram showing the data 
Structure of a text file (having a time stamp); 
0066 FIG. 34 is a block diagram showing an example of 
the Structure of a personal computer; 
0067 FIG. 35 is a schematic diagram showing a stack 
model of the IEEE 1394 according to the embodiment; 
0068 FIG. 36 is a schematic diagram for explaining the 
cable structure of the IEEE 1394, FIG. 37 is a schematic 
diagram for explaining a form of Signal transmission of the 
IEEE 1394, FIG. 38 is a schematic diagram for explaining 
bus connection provisions of the IEEE 1394; 
0069 FIG. 39 is a schematic diagram for explaining a 
concept of a node ID setting procedure of an IEEE 1394 
System; 

0070 FIG. 40 is a schematic diagram for explaining an 
outline of a packet transmission of the IEEE 1394; 
0071 FIG. 41 is a process transition diagram showing 
basic communication rules (transaction rules) in an asyn 
chronous communication; 

0072 FIG. 42 is a schematic diagram for explaining the 
addressing structure of an IEEE 1394 bus; 
0073 FIG. 43 is a schematic diagram showing the struc 
ture of a CIP, FIG. 44 is a schematic diagram for explaining 
the relation of connections defined with plugs, 
0074 FIG. 45 is a schematic diagram for explaining the 
Structure of a plug control register; 
0075 FIG. 46 is a process transition diagram showing 
write transaction defined in an asynchronous communica 
tion; 

0076 FIG. 47 is a schematic diagram showing the struc 
ture of an asynchronous packet (AV/C command packet); 
0077 FIG. 48 is a schematic diagram for explaining 
definitions of a citype/response of an asynchronous packet; 

0078 FIG. 49 is a schematic diagram for explaining an 
example of definitions of Subunit type and opcode of an 
asynchronous packet; 

007.9 FIG. 50 is a schematic diagram for explaining the 
plug structure in an asynchronous communication; 
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0080 FIG. 51 is a schematic diagram for explaining the 
plug address Structure in an asynchronous communication; 
0.081 FIG. 52 is a schematic diagram for explaining the 
plug address Structure in an asynchronous communication; 
0082 FIG. 53 is a schematic diagram for explaining 
processes performed between plugs in an asynchronous 
communication; 
0.083 FIG. 54 is a schematic diagram for explaining a 
transmitting procedure as an asynchronous connection; 
0084 FIG. 55 is a process transition diagram showing a 
real example in the case that there are differences in proceSS 
States between a personal computer (controller) and an MD 
recorder/player (target); 
0085 FIG. 56 is a process transition diagram showing an 
example of the process Step structure for preventing differ 
ences in process States between the personal computer 
(controller) and the MD recorder/player (target) from taking 
place, FIG. 57 is a process transition diagram showing an 
example of a process for accomplishing an exclusive control 
proceSS in the State that a remote controlling operation is 
performed according to the embodiment; 
0.086 FIG. 58 is a process transition diagram showing an 
example of a process for accomplishing an exclusive control 
proceSS in the State that data is downloaded according to the 
embodiment; and FIG. 59 is a process transition diagram 
showing another example of the process for accomplishing 
the exclusive control proceSS in the State that data is down 
loaded according to the embodiment. 

BEST MODES FOR CARRYING OUT THE 
INVENTION 

0.087 Next, an embodiment of the present invention will 
be described in the following order. 

0088 1. Digital Satellite Broadcast Receiving System 
0089) 1-1. Overall Structure 
0090 1-2. Operation with GUI Screen 
0091 1-3. Ground Station 
0092] 1-4. Transmission Format 
0093) 1-5. IRD 
0094) 1-6. Mini Disc Recording and Reproducing 
Apparatus 

0.095) 1-6-1. Structure of MD Recorder/Player 
0096) 1-6-2. Sector Format and Address Format 
0097 1-6-3. Area Structure 
0098) 1-6-4. U-TOC 
0099] 1-6-4-1. U-TOC, Sector 0 
0100 1-6-4-2. U-TOC, Sector 1 
0101 1-6-4-3. U-TOC, Sector 2 
0102) 1-6-4-3. U-TOC, Sector 4 
0103) 1-6-5. AUX-TOC 
01.04] 1-6-5-1. AUX-TOC, Sector 0 
0105 1-6-5-2. AUX-TOC, Sector 1 
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0106 1-6-5-3. AUX-TOC, Sector 2 
0107 1-6-5-4. AUX-TOC, Sector 3 
0108) 1-6-5-5. AUX-TOC, Sector 4 
0109) 1-6-5-6. AUX-TOC, Sector 5 
0110 1-6-6. Data File 
0111 1-6-6-1. Picture File Sector 
0112 1-6-6-2. Text File Sector 
0113. 1-7. Personal Computer 
0114 2. Data Communication through IEEE 1394 
Standard according to Embodiment 

0115 2-1. Outline 
0116 2-2. Stack Model 
0117 2-3. Signal-Transmission Form 
0118 2-4. Bus Connection Between Apparatuses 
0119) 2-5. Packets 
0120) 2-6. Transaction Rule 
0121 2-7. Addressing 

0122) 2-8. CIP (Common Isochronous Packet) 
0123 2-9. Connection Management 
0.124 2-10. Command and Response corresponding to 
FCP 

0125 2-11. AV/C Command Packets 
0126 2-12. Plugs 
0127 2-13. Transmitting Procedure corresponding to 
Asynchronous Connection 

0128 2-14. Background of Present Invention 
0.129 2-15. Remote Control according to Embodiment 
0.130) 2-16. Remote Control according to Embodiment 
(in Download State) 

0131 1. Digital Satellite Broadcast Receiving System 
0132) 1-1. Overall Structure 

0.133 As an embodiment of the present invention, an AV 
System that transmits and receives data through an IEEE 
1394 bus will be described. In this example, the AV system 
can receive a digital Satellite broadcast and download the 
received data. 

0134) First of all, an outline of a digital satellite broadcast 
transmitting and receiving System that includes the AV 
System according to the embodiment of the present inven 
tion will be described. 

0135 FIG. 1 shows the overall structure of the digital 
Satellite broadcast System according to the embodiment. 
Referring to FIG. 1, a material of television program 
broadcast data, a material of music program data, audio 
additional information, and GUI data are Supplied from a 
television program material Server 106, a music program 
material server 107, an audio additional information server 
108, and a GUI data server 109 to a digital satellite broadcast 
ground Station 101, respectively. 
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0.136 The television program material server 106 is a 
Server that provides a material of a conventional broadcast 
program. A material of a music broadcast Supplied from the 
television program material Server 106 contains a moving 
picture and audio data. AS an example of a music broadcast 
program, a moving picture and audio data of the television 
program material Server 106 are used So as to broadcast a 
moving picture and audio data for promoting a new music 
program. 

0.137 The music program material server 107 is a server 
that provides an audio program using an audio channel. The 
material of the audio program is only audio data. The music 
program material Server 107 Supplies materials of audio 
programs of a plurality of audio channels to the ground 
Station 101. 

0.138. In a broadcast of a program of each audio channel, 
the Same music program is broadcast repeatedly at prede 
termined intervals. The audio channels are independent and 
can be used in various manners. For example, in one audio 
channel, latest Japanese popular music programs may be 
repeatedly broadcast at predetermined intervals. In another 
audio channel, latest foreign popular music programs are 
repeatedly broadcast at predetermined intervals. 
013:9) The audio additional information server 108 is a 
Server that provides time information and So forth of a music 
program that is output from the music program material 
Server 107. 

0140. The GUI data server 109 provides “GUI data” that 
forms a GUI Screen that is used for operations of the user. 
For a GUI Screen used for downloading a music program, 
the GUI data server 109 provides video data and text data for 
a list page of music programs to be delivered and/or an 
information page of Such music programs, data for a still 
picture of an album jacket, and so forth. In addition, the GUI 
data server 109 provides so-called EPG (Electrical Program 
Guide) data that is used to display a program list on the AV 
system 103 side. 
0.141. The “GUI data” is created corresponding to for 
example MHEG (Multimedia Hypermedia Information cod 
ing Experts Group) system. The MHEG is an international 
Standard for Scenario description for handling multimedia 
information, procedures, operations and So forth and com 
binations of them as objects, encoding the objects, and 
producing a title (for example, as a GUI Screen) therewith. 
According to the embodiment, MHEG-5 is used. 
0142. The ground station 101 multiplexes information 
supplied from the television program material server 106 
music program material Server 107, audio additional infor 
mation server 108 and GUI data server 109 and transmits the 
multiplexed information. 
0143 According to the embodiment, video data supplied 
from the television program material Server 106 is compres 
sion-encoded corresponding to the MPEG (Moving Picture 
Experts Group) 2 System. In addition, audio data Supplied 
from the television program material Server 106 is compres 
Sion-encoded corresponding to the MPEG 2 audio system. 
On the other hand, audio data Supplied from the music 
program material Server 107 is compression-encoded for 
each audio channel corresponding to one of the MPEG 2 
audio system and the ATRAC (Adoptive Transform Acous 
tic Coding) system. 
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0144) When such data is multiplexed, the data is 
encrypted using key information Supplied from a key infor 
mation server 110. 

0145 An example of an internal structure of the ground 
station 101 will be described later. 

0146 A signal transmitted from the ground station 101 is 
received by a receiving facility (hereinafter referred to 
sometimes as AV system) 103 disposed in each home 
through a satellite 102. The satellite 102 has a plurality of 
transponders. One transponder has a transmission capacity 
of for example 30 Mbps. The AV system 103 disposed in 
each home has a parabola antenna 111, an IRD (Integrated 
Receiver Decoder) 112, a monitor apparatus 114, an MD 
recorder/player 1, and a personal computer 113. 
0147 The AV system 103 shown in FIG. 1 further has a 
remote controller 64 and a remote controller 32. With the 
remote controller 64, the user operates the IRD 112. With the 
remote controller 32, the user operates the MD recorder/ 
player 1. 
0.148. A signal that is broadcast through the satellite 102 
is received by the parabola antenna 111. The received signal 
is converted into a signal of a predetermined frequency by 
an LNB (low Noise Block down converter) 115 disposed to 
the parabola antenna 111 and then supplied to the IRD 112. 
0149 AS general operations, the IRD 112 selects a signal 
of a predetermined channel from the received signal, 
demodulates video data and audio data of a program selected 
from the received signal, and outputs the demodulated Video 
data and audio data as a Video signal and an audio signal. In 
addition, the IRD 112 outputs GUI screen data correspond 
ing to GUI data that has been multiplexed with program data 
and that has been received. Output data of the IRD 112 is 
Supplied to for example the monitor apparatus 114. Thus, the 
monitor apparatuS 114 can display an image and output 
audio data of the program received and selected by the IRD 
112. In addition, the monitor apparatus 114 can display a 
GUI Screen corresponding to a predetermined operation of 
the user as will be described later. 

0150. The MD recorder/player 1 can record and repro 
duce audio data to or from a mini disc loaded therein. 
Moreover, the MD recorder/player 1 can record still picture 
data (a picture file) of an album jacket or the like and text 
data (a text file) of the words of a music program, a liner note 
and So forth associated with audio data (music program data) 
to a disc, and reproduce and output data of Such a picture file, 
a text file and So forth recorded on the disc in Synchroniza 
tion with a reproduction time of the audio data from the disc. 
0151. It should be noted that such data of a picture file, 
a text file and so forth associated with the above-described 
audio data is hereinafter referred to as “AUX data'corre 
sponding to handling on the MD recorder/player 1 that will 
be described later. 

0152 The personal computer 113 can edit for example 
data received by the IRD 112 or data reproduced by the MD 
recorder/player 1 and perform various desired editing pro 
ceSSes for the received data. In addition, corresponding to a 
user's operation, the personal computer 113 can control the 
IRD 112 or the MD recorder/player 1. 
0153. In the AV system 103 according to the embodi 
ment, the IRD 112, the MD recorder/player 1 and the 
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personal computer 113 are connected to each other through 
an IEEE 1394 bus 116 as shown in FIG. 2. 

0154) In other words, each of the IRD 112, the MD 
recorder/player 1 and the personal computer 113 that com 
pose the AV System 103 has a data interface corresponding 
to the IEEE 1394 as a data transmission standard. 

O155 Consequently, according to the embodiment, audio 
data (downloaded data) received by the IRD 112 can be 
directly received and recorded in a compressed State corre 
sponding to the ATRAC system. In addition, AUX data 
uploaded from the transmission Side can be downloaded and 
recorded together with Such audio data. 
0156 The IRD 112 can communicate with for example a 
charging server 105 through a telephone line 104 as shown 
in FIG.1. An IC card on which various types of information 
are Stored in Such a manner as described later is inserted into 
the IRD 112. For example, if audio data of a music program 
is downloaded, history information thereof is stored to the 
IC card. The stored information of the IC card is sent to the 
charging Server 105 at a predetermined event or timing 
through the telephone line 104. The charging server 105 
charges the user for an amount of money corresponding to 
the received history information. 
O157 AS is clear from the above description, in the 
System according to the present invention, the ground Station 
101 multiplexes video data and audio data Supplied as a 
material of a music program broadcast from the television 
program material Server 106, audio data Supplied as a 
material of an audio channel from the music program 
material server 107, audio data Supplied from the audio 
additional information server 108 and GUI data Supplied 
from the GUI data server 109 and transmits the multiplexed 
data. 

0158 When the broadcast is received by the AV system 
103 disposed in each home, the user can watch and listen to 
a program of a Selected channel with for example the 
monitor apparatus 114. In addition, as a GUI Screen using 
GUI data transmitted together with data of a program, firstly 
an EPG (Electrical Program Guide) screen can be displayed 
So that the user can Search for a program or the like. 
Secondly, according to the embodiment, when a predeter 
mined operation is performed with a GUI screen for a 
particular Service other than a conventional program broad 
cast, a Special Service other than a conventional program 
Service provided by the broadcasting System can be used. 

0159 For example, with a GUI screen for downloading 
an audio (music program) data, the user can download audio 
data of a desired music program and record the downloaded 
audio data to the MD recorder/player 1. 

0160 According to the embodiment, a data service 
broadcast that provides the user with a special Service other 
than a conventional program broadcast and that requires an 
operation for the above-described GUI screen may have 
interactivity and thereby Sometimes referred to as “interac 
tive broadcast'. 

0161 1-2. Operation with GUI Screen 

0162 Next, an example of the use of the above-described 
interactive broadcast, that is, an example of operation with 
a GUI screen, will be described briefly with reference to 
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FIGS. 3 and 4. In this example, the case that music program 
data (audio data) is downloaded will be described. 
0163 First, principal operation keys of the remote con 
troller 64 used by the user to operate the IRD 112 will be 
described with reference to FIG. 3. 

0.164 FIG. 3 shows an operation panel Surface of the 
remote controller 64. The operation panel has various keys. 
Among them, a power key 161, numeral keys 162, a Screen 
display changeover key 163, an interactive changeover key 
164, an EPG key panel portion 165 and a channel key 166 
are described. 

0.165. The power key 161 is a key for turning on/off the 
power supply to the IRD 112. The numeral keys 162 are key 
for Selecting a channel or inputting numeric values on for 
example a GUI Screen with numerals designated. 
0166 The screen display changeover key 163 is a key for 
changing over between for example a conventional broad 
cast screen and an EPG screen. For example, after an EPG 
Screen is evoked with the Screen display changeover key 
163, when a key on the EPG key panel portion 165 is 
operated, a program can be searched on a Screen of an 
electronic program guide. In addition, an arrow mark key 
165a on the EPG key panel portion 165 can be used to move 
a cursor on a GUI screen for a service that will be described 
later. 

0.167 The interactive changeover key 164 is provided to 
change over between a conventional broadcast Screen and a 
GUI Screen for a Service associated with a broadcast pro 
gram. 

0.168. The channel key 166 is provided to change over 
channels of the IRD 112 one by one in an ascending order 
or a descending order of the channel numbers. 
0169. The remote controller 64 according to the embodi 
ment has various keys So as to perform various operations 
for the monitor apparatus 114 and so forth. For simplicity, 
the description for keys and so forth provided for the 
monitor apparatus 114 is omitted. 
0170 Next, a real example of the operation for a GUI 
Screen will be described with reference to FIG. 4. 

0171 When a broadcast is received and a desired channel 
is selected by the AV system 103, a moving picture corre 
sponding to a program material Supplied from the television 
program material Server 106 is displayed on the display 
screen of the monitor apparatus 114 as shown in FIG. 4(a). 
In other words, the contents of a conventional program are 
displayed on the monitor apparatus 114. In this example, it 
is assumed that for example a music program is displayed. 
Also, it is assumed that a download Service (interactive 
broadcast) of audio data is associated with the music pro 
gram. 

0172. When the user operates the interactive changeover 
key 164 of the remote controller 64 while the music program 
is displayed, the current Screen is Switched to the GUI Screen 
for downloading of the audio data as shown in FIG. 4(b). 
0.173) On the GUI screen, a reduced image of the video 
data (shown in FIG. 4(a)) supplied from the television 
program material Server 106 is displayed in a television 
program display area 121A at an upper left portion of the 
display Screen of the monitor apparatus 114. 
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0.174. A music program list 121B of individual audio 
channels that are broadcast is displayed at an upper right 
portion of the display Screen. A text display area 21C and a 
jacket display area 121D are displayed at a lower left portion 
of the display Screen. Furthermore, a Song text display 
button 122, a profile display button 123, an information 
display button 124, a reservation record button 125, a 
reserved program list display button 126, a recording history 
display button 127 and a download button 128 are disposed 
on a right Side portion of the Screen. 
0175 While observing the titles of music programs dis 
played on the music program list 121B, the user Searches a 
desired music program. When the user has found a desired 
music program, he or she operates the arrow mark key 165a 
(in the EPG key panel portion 165) of the remote controller 
64 to place the cursor at the position of the music program 
and then enters the Selected music program (for example, 
presses a central position of the arrow mark key 165a). 
0176 Thus, the user can listen to the music program 
Selected with the cursor. In other words, Since the same 
music program is repeatedly broadcast at intervals of a 
predetermined time period in each audio channel, the current 
audio channel is Switched to the audio channel of the 
selected music program by the IRD 112. Thus, the selected 
music program is output So that the user can listen to the 
music while the display Screen in the television program 
display area 121A does not vary. At this point, a still image 
of the MD jacket of the music program is displayed in the 
jacket display area 121D. 

0177. In such a state, when the user places the cursor at 
the Song text display button 122 and then enters it (herein 
after, these operation is referred to as "pressing the button”), 
the Song text of the music program is displayed in the text 
display area 121C in Synchronization with the audio data. 
Likewise, when the user presses the profile display button 
123 or the information display button 124, a profile of an 
artist corresponding to the music program, concert informa 
tion, or the like is displayed in the text display area 121C. In 
Such a manner, the user can know what music program is 
being currently delivered. In addition, the user can know 
detailed information of each music program. 
0.178 If the user wants to purchase the music program to 
which he or she has listened, he or she will press the 
download button 128. When the download button 128 is 
pressed, the audio data of the Selected music program is 
downloaded and recorded to a disc by the MD recorder/ 
player 1. Along with audio data of the music program, Song 
text of the music program, profile information of the artist, 
Still picture data of the jacket, and So forth can be down 
loaded. 

0179 Whenever audio data of a music program is down 
loaded in Such a manner, the history information is Stored to 
the IC card inserted into the IRD 112. The information stored 
in the IC card is read by the charging server 105 for example 
once a month. Then, the user is charged for an amount of 
money corresponding to the history of use of the data 
Service. Consequently, the copyright of each downloaded 
music program can be protected. 

0180. In addition, when the user wants to reserve a 
downloading operation, he or she will press the reservation 
record button 125. When the user has pressed the reservation 
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record button 125, the current GUI screen is Switched to a 
list of music programs which can be reserved. The list is 
displayed on the entire Screen. For example, the list may 
show music programs Searched every hour, every week, or 
every channel or the like. When the user selects a music 
program that he or she wants to reserve to download from 
the list. The information of the Selected music program is 
registered to the IRD 112. When the user wants to check for 
all music programs that he or she has already reserved to 
download, he or she presses the reserved program list 
display button 126 So as to display them on the entire Screen. 
Each of the music programs reserved in Such a manner is 
downloaded by the IRD 112 at the reserved time. The 
downloaded music program is recorded to the disc by the 
MD recorder/player 1. 

0181. When the user wants to check for music programs 
which have been downloaded, he or she presses the record 
ing history display button 127 So as to display a list of music 
programs that have been downloaded on the entire Screen. 
0182. In this manner, with the AV system 103 according 
to the present invention, a list of music programs is dis 
played on a GUI screen of the monitor apparatus 114. When 
the user Selects a music program on the GUI Screen, the user 
can listen to the music program and know the Song text 
thereof, the profile of the artist, and so forth. In addition, the 
user can download the music program, reserve the down 
loading operation of the music program, and display the 
history of the downloading operation, a list of music pro 
grams reserved for the downloading operation and So forth. 

0183 AS will be described in brief, a GUI screen as 
shown in FIG. 4(b), a display change for the GUI screen 
corresponding to an operation of the user, and an audio 
output can be accomplished by defining the relation of 
objects as a Scenario description corresponding to the above 
described MHEG system. In this example, the objects are 
Video data as parts corresponding to the various buttons and 
material data displayed in the display areas shown in FIG. 
4(b). 
0184. In the specification, an environment of which an 
output form (image display, audio output, or the like) of 
information corresponding to a certain object is accom 
plished by defining the relation of objects as a Scenario 
description Such as a GUI Screen is referred to as “Scene'. 
In this case, it is assumed that an object that forms one Scene 
includes a file as a Scenario description. 
0185. As described above, in the digital satellite broad 
casting System according to the present invention, a broad 
cast program is delivered. In addition, audio data of music 
programs is delivered using a plurality of audio channels. 
Then, the MD recorder/player, the user can search for a 
desired music program using a list of music programs that 
are delivered or the like and easily record the audio data of 
the desired music program to a disc medium. 
0186. As other services rather than the program deliver 
ing Service of the digital Satellite broadcast System, it is 
possible to consider various Services other than the down 
loading Service of music program data. For example, a 
Service for broadcasting a commodity guide program 
referred to as television shopping and allowing the user to 
make a purchase contract on a GUI Screen may be consid 
ered. 
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0187 1-3. Ground Station 
0188 In the above sections, the digital satellite broad 
casting System according to the embodiment has been 
described in brief. Next, the digital satellite broadcasting 
system will be described in detail. First, the structure of the 
ground station 101 will be described with reference to FIG. 
5. 

0189 In the following description, the following assump 
tions will be applied. 
0190. According to the embodiment, to transmission data 
from the ground station 101 to the AV system 103 through 
the satellite 102, the DSM-CC (Digital Storage Media 
Command and Control) protocol is used. 
0191) As well known, the DSM-CC (MPEG-part 6) sys 
tem defines commands and controlling methods for retriev 
ing an MPEG encoded bit Stream Stored on a digital Storage 
medium (DSM) or storing a stream to the DSM through a 
particular network. According to the embodiment, the DSM 
CC System is adopted as a transmission Standard for the 
digital Satellite broadcast System. 
0192 To transmit contents (a set of objects) of a data 
broadcasting Service (for example, a GUI Screen) or the like) 
corresponding to the DSM-CC System, it is necessary to 
define a description format for contents. According to the 
embodiment, the above-described MHEG is used as a defi 
nition of the description format. 
0193 In the ground station 101 shown in FIG. 5, a 
television program material registering System 131 registers 
material data Supplied from the television program material 
server 106 to an AV server 35. The material data is sent to 
a television program transmitting system 139. The television 
program transmitting System 139 compresses Video data 
corresponding to for example the MPEG 2 system and 
packetizes audio data corresponding to for example the 
MPEG 2 audio system. An output signal of the television 
program transmitting System 139 is Sent to a multiplexer 
145. 

0.194. A music program material registering system 132 
Supplies material data (audio data) received from the music 
program material server 107 to an MPEG 2 audio encoder 
136A and an ATRAC encoder 136B. The MPEG 2 audio 
encoder 136A and the ATRAC encoder 136B perform an 
encoding process (compression-encoding process) for the 
audio data Supplied thereto and register the encoded data to 
an MPEG audio server 140A and an ATRAC audio server 
140B, respectively. 
0195 The MPEG audio data registered to the MPEG 
audio server 140A is sent to an MPEG audio transmitting 
system 143A. The MPEG audio server 140A packetizes the 
MPEG audio data and sends the packetized data to the 
multiplexer 145. The ATRAC data registered in the ATRAC 
audio server 140B is sent as quadruple speed ATRAC data 
to an ATRAC audio transmitting system 143B. The ATRAC 
audio transmitting System 143B packetizes the quadruple 
Speed ATRAC data and Sends the packetized data to the 
multiplexer 145. 
0196. An audio additional information registering system 
133 registers audio additional information that is material 
data received from the audio additional information Server 
108 to an audio additional information database 137. The 
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audio additional information registered to the audio addi 
tional information database 137 is sent to an audio additional 
information transmitting System 141. Likewise, the audio 
additional information transmitting System 141 packetizes 
the audio additional information and Sends the packetized 
data to the multiplexer 145. 
0.197 A GUI material registering system 134 registers 
GUI data, which is material data received from the GUI data 
server 109, to a GUI material database 138. 
0198 The GUI material data registered to the GUI mate 
rial database 138 is sent to a GUI authoring system 142. The 
GUI authoring system 142 processes the GUI material data 
So that a GUI Screen is displayed (namely, a “Scene' shown 
in FIG. 4 is output). 
0199. In other words, in the case of a GUI screen for 
downloading a music program, data Sent from the GUI 
authoring System 142 includes Still picture data of an album 
jacket, text data of the Song text of the music program, and 
audio data to be output corresponding to a user's operation. 
0200. These types of data described above are referred to 
as mono medium. With an MHEG authoring tool, the GUI 
authoring System 142 encodes Such mono medium data and 
handles it as an object. 
0201 Then, contents corresponding to the MHEG-5 sys 
tem are generated along with a Scenario description file 
(Script) that defines the relation of objects So that Video and 
audio data corresponding to the display form of Such a scene 
(GUI screen) described with reference to FIG. 4(b) and an 
operation corresponding thereto are obtained. On Such a 
GUI screen as shown in FIG. 4(b), video and audio data 
(MPEG video data and MPEG audio data) corresponding to 
material data of the television program material Server 106, 
MPEG audio data corresponding to music program material 
data of the music program material server 107, and so forth 
are displayed and output data corresponding to a user's 
operation is obtained. 
0202) Thus, in the scenario description file, when neces 
sary, the GUI authoring system 042 handles video and audio 
data corresponding to material data of the television pro 
gram material server 106, MPEG audio data corresponding 
to music program material data of the music program 
material server 107, and audio additional information cor 
responding to the audio additional information server 108 as 
objects and defines them with MHEG scripts. 
0203 Data of MHEG contents sent from the GUI author 
ing System 142 may be Script files and various still picture 
files or text data files as objects. The still picture data is for 
example data of 640x480 pixels compressed corresponding 
to the JPEG (Joint photograph Experts Group) system 
whereas the text data is a file of for example less than 800 
characters. 

0204 Data of MHEG contents obtained by the GUI 
authoring system 142 is sent to a DSM-CC encoder 144. 
0205 The DSM-CC encoder 144 converts the MHEG 
contents data into a transport stream (hereinafter referred to 
simply as TS (Transport Stream)) of a format with which it 
can be multiplexed with data Streams of Video data and audio 
data corresponding to the MPEG 2 format. Next, the DSM 
CC encoder 144 packetizes the transport Stream and outputs 
the packetized data to the multiplexer 145. 
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0206. The multiplexer 145 multiplexes video packets and 
audio packets received from the television program trans 
mitting system 139, audio packets received from the MPEG 
audio transmitting System 143A, quadruple Speed audio 
packets received from the ATRAC audio transmitting System 
143B, audio additional information packets received from 
the audio additional information transmitting System 141, 
and GUI data packets received from the GUI authoring 
System 142 on time axis and encrypts the multiplexed data 
with key information that is output from the key information 
server 110 (FIG. 1). 
0207 Output data of the multiplexer 145 is sent to a radio 
wave transmitting System 146. The radio wave transmitting 
System 146 performs various processes for example an 
adding process of error correction codes, a modulating 
process, and a frequency converting process for the received 
data and transmits the resultant signal to the Satellite 102 
through an antenna. 
0208 1-4. Transmission Format 
0209 Next, a transmission format according to the 
present embodiment defined corresponding to the DSM-CC 
system will be described. 
0210 FIG. 6 shows an example of data transmitted from 
the ground station 101 to the satellite 102. It should be noted 
that as described above the various types of data shown in 
FIG. 6 are multiplexed on a time base. In addition, as shown 
in FIG. 6, an event occurs in a time period from time t1 to 
time t2. Another event occurs after time t2. In the case of a 
channel of a music program, an event is for example a unit 
of which a set of lineup of a plurality of music programs is 
changed. The time period of each event is approximately 30 
minutes or around one hour. 

0211. As shown in FIG. 6, in the event from time t1 to 
time t2, a program having predetermined contents A1 is 
broadcast as a conventional broadcast program of a moving 
pictures. In the event starting from time t2, another program 
having contents A2 is broadcast as a conventional broadcast 
program of both a moving picture and audio data. 
0212 MPEG audio channels (1) to (10) are prepared for 
10 channels from channel CH1 to channel CH10. In this 
example, in each of the audio channels CH1, CH2, CH3, . 
.., CH10, the same music program is repeatedly transmitted 
while one event is broadcast. In other words, in the period 
of the event from time t1 to time t2, a music program B1 is 
repeatedly transmitted in the audio channel CH1, and 
another music program C1 is repeatedly transmitted in the 
audio channel CH2. Likewise, a music program K1 is 
repeatedly transmitted in the audio channel CH10. This 
applies to quadruple speed ATRAC audio channels (1) to 
(10) that follow the audio channels (1) to (10). 
0213. In other words, in FIG. 6, when the channel 
number of an MPEG audio channel is equal to the channel 
number of a quadruple Speed ATRAC audio channel, the 
music program transmitted in the MPEG audio channel is 
the same as the music program transmitted in the quadruple 
speed ATRAC audio channel. In addition, the numeral in the 
parentheses that represents a channel number of audio 
additional information represents audio additional informa 
tion added to audio data having the same channel number. 
Furthermore, Still picture data and text data transmitted as 
GUI data are formed for each channel. These types of data 
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are time division multiplexed in MPEG 2 transport packets 
as shown in FIG. 7(a) to FIG. 7(d) and transmitted. Then, 
data is restructured by the IRD 112 as shown in FIG. 7(e) 
to FIG. 7(h) using header information of each data packet. 
0214. In the transmission data shown in FIGS. 6 and 7, 
at least GUI data used for a data service (interactive broad 
cast) is logically formed in the following manner corre 
sponding to the DSM-CC system. Next, only data of a 
transport stream that is output from the DSM-CC encoder 
144 will be described. 

0215. As shown in FIG. 8(a), all data broadcasting 
services transmitted corresponding to the DSM-CC system 
according to the embodiment are contained in a root direc 
tory named Service Gateway. The Service Gateway includes 
Several types of objects that are directories, files, Streams, 
and Stream events. 

0216) In these objects, the files are various data files of 
Still pictures, audio data, text data, and MHEG Scripts. 
0217. The streams include information to be linked to 
other data services and AV streams (MPEG video data and 
audio data of a television program material, MPEG audio 
data and ATRAC audio data as a music program material, 
and so forth). 
0218. The stream events include similar link information 
and time information. 

0219. The directories are folders in which data relating to 
each other is collected. 

0220. In the DSM-CC system, each of Such unit infor 
mation and the Service Gateway is handled as an object as 
shown in FIG. 8(b) and each object is converted into a form 
of a BIOP message. 
0221 According to the present invention, since the cat 
egorization of three types of objects as files, Streams, and 
Stream events is not essential, they are represented with 
objects as files. 
0222. In the DSM-CC system, a data unit referred to as 
module shown in FIG. 8(c) is generated. The module is a 
variable length data unit that contains at least one BIOP 
message object and a BIOP header. The module is also a 
buffering unit of received data on the reception side that will 
be described later. 

0223) In the DSM-CC system, in the case that one 
module is formed of a plurality of objects, the relation 
between objects is not specifically defined or restricted. In an 
extreme case, even if one module is formed of two or more 
objects of different Scenes that do not relate to each other, the 
module does not violate the rules of the DSM-CC system. 
0224. The module is generally divided into data fixed 
length units that are referred to as “blocks” as shown in FIG. 
8(d) so that it is transmitted in a form of a section defined in 
the MPEG 2 format. However, the last block of the module 
may not be a fixed length block. This is because according 
to the MPEG 2 format, one section should not exceed 4 KB. 

0225. In this case, the data unit of a block is a synonym 
of a Section. 

0226. A header is added to a block into which a module 
is divided as shown in FIG. 8(e) and converted into a form 
of a message referred to as DDB (Download Data Block). 
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0227. In parallel with the conversion into DDB, control 
messages DSI (Download Server Initiate) and DII (Down 
load Indication Information) are generated. 
0228. The DSI and the DII are information required for 
extracting a module from received data on the reception side 
(IRD 112). The DSI contains an identifier of a carousel 
(module) (that will be described next), general information 
of carousel (a time period required for one rotation thereof 
and a timeout value of the rotation thereof), and so forth. The 
DSI further contains information for the location of the root 
directory (Service Gateway) of a data Service (in the case of 
an object carousel System). 
0229. The DII is information corresponding to each mod 
ule included in the carousel. The DII contains information of 
a size, a version, and a timeout value of each module. 

0230. Three types of messages of the DDB, DSI and DII 
are transmitted periodically and repeatedly corresponding to 
a data unit of the section as shown in FIG. 8(f). Conse 
quently, the receiver Side can always receive a module that 
contains an object necessary for obtaining for example a 
desired GUI Screen (Scene). 
0231. In the specification, Such a transmission System is 
referred to as “carousel system’ because of the similarity to 
a carousel; a data transmission form shown in FIG. 8(f) is 
referred to as carousel. 

0232. In addition, the “carousel system” is categorized as 
two levels of a “data carousel system” and an “object 
carousel System'. Particularly, in the object carousel System, 
objects having Such attributes as a file, a directory, a stream 
and a Service gateway are transmitted as data using a 
carousel. The object carousel System is largely different 
from the data carousel System in that it can handle a 
directory Structure. The System according to the embodi 
ment uses the object carousel System. 
0233 GUI data transmitted by a carousel in such a 
manner, that is, data output from the DSM-CC encoder 144 
shown in FIG. 5, is output in the form of a transport stream. 
The transport Stream has a Structure as shown in for example 
FIG 9. 

0234 FIG. 9(a) shows a transport stream. The transport 
stream is a bit train defined in the MPEG system and is 
formed of a sequence of fixed length packets (transport 
packets) of 188 bytes as shown in FIG. 9(a). 
0235. As shown in FIG. 9(b), each transport packet is 
composed of a header, an adaptation field for allowing 
additional information to be included in a particular indi 
vidual packet, and a payload (data area) that is contents 
(video/audio data and So forth) of the packet. 
0236. The substantial length of the header is for example 
four bytes whose first byte is a synchronization byte as 
shown in FIG. 9(c). The synchronous byte is followed by a 
PID (Packet ID) that is identification information of the 
packet, Scramble control information that represents whether 
or not the packet has been Scrambled, adaptation field 
control information that represents whether or not the header 
is followed by an adaptation field and a payload (that will be 
described later). 
0237 Corresponding to such control information, the 
receiver Side can descramble each packet and causes a 
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demultiplexer to Separate and extract a required packet of 
Video/audio data and So forth. In addition, the receiver Side 
can reproduce time information that is used as a reference 
for Synchronously reproducing video/audio data. 
0238 AS is clear from the description that precedes, one 
transport Stream is multiplexed with packets of Video/audio/ 
data of a plurality of channels. One transport Stream is also 
multiplexed with a signal for Selecting a channel (this signal 
is referred to as PSI (Program Specific Information), infor 
mation necessary for restricting reception of pay channels 
corresponding to the user's Subscription contract (this infor 
mation is referred to as EMM/ECM), and SI (Service 
Information) for accomplishing a service of an EPG or the 
like. Next, the PSI will be described. 
0239). As shown in FIG. 10, the PSI is formed of four 
tables. Each of the tables is represented in a Section format 
corresponding to the MPEG system. 

0240 FIG. 10(a) shows a table of an NIT (Network 
Information Table) and a CAT (Conditional Access Table). 
0241 The same NIT is multiplexed with all carriers. The 
NIT contains various transmission factors (a polarization 
plane, a carrier frequency, a convolution rate, and So forth) 
for each carrier and a list of multiplexed channels. The PID 
of the NIT is OXO10. 

0242 Likewise, the same CAT is multiplexed with all 
carriers. The CAT contains a PID of an EMM (Entitlement 
Management Message) packet that is unique information for 
identifying the restrictive reception System, contract infor 
mation, and so forth. The PID of the CAT is 0x0001. 
0243 FIG. 10(b) shows PATs as information unique to 
individual carriers. Each PAT contains channel information 
of the carrier and a PID of a PMT that represents contents 
of the channel. The PID of each PAT is 0x0000. 

0244 AS information of each channel of a carrier, PMTs 
(Program Map Tables) shown in FIG. 10(c) are provided. 
0245. The PMTs are multiplexed with contains of indi 
vidual channels. For example, the PMTs contain compo 
nents (video/audio data and So forth) composing individual 
channels and a PID of an ECM (Encryption Control Mes 
Sage) packet necessary for descrambling these components 
as shown in FIG.10(d). The PID of each PMT is designated 
by a PAT. 
0246) 1-5. IRD 
0247 Next, an example of the structure of the IRD 112 
disposed in the AV system 103 will be described with 
reference to FIG. 11. 

0248. The IRD 112 shown in FIG. 11 has an input 
terminal T1. A received signal is received by the parabola 
antenna 111 and converted into a signal with a predeter 
mined frequency by the LNB 115 of the parabola antenna 
111. The resultant signal is supplied to the input terminal T1 
and Supplied to a tuner/front end portion 51. Corresponding 
to a Set Signal for the transmission factors and So forth 
received from a CPU (Central Processing Unit) 80, the 
tuner/front end portion 51 receives a carrier (with a recep 
tion frequency) and performs necessary processes Such as 
for example a Viterbi demodulation process and an error 
correction process for the carrier So as to obtain a transport 
Stream. 
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0249. The transport stream obtained by the tuner/front 
end portion 51 is supplied to a descrambler 52. The tuner/ 
front end portion 51 also obtains a PSI packet from the 
transport Stream and updates channel Selection information 
of the PSI packet. Furthermore, the tuner/front end portion 
51 obtains the component PID of each channel from the 
transport stream and sends it to for example the CPU 80. 
Thus, the CPU 80 uses the obtained PIDs for processing of 
the received signal. 
0250) The descrambler 52 receives descramble key data 
stored in an IC card 65 through the CPU 80. The CPU 80 sets 
a PID to the descrambler 52. The descrambler 52 performs 
a descrambling proceSS corresponding to the descramble key 
data and the PID and sends the resultant data to a transport 
portion 53. 
0251 The transport portion 53 is composed of a demul 
tiplexer 70 and a queue (Queue) 71 that is for example a 
DRAM. The queue (Queue) 71 is composed of a plurality of 
memory areas arranged in a column shape corresponding to 
modules. For example, according to the embodiment, 32 
columns of memory areas are provided. In other words, the 
queue 71 can Store information of up to 32 modules at a 
time. 

0252 AS general operations, the demultiplexer 70 sepa 
rates a required transport packet from the transport Stream 
supplied from the descrambler 52 corresponding to filter 
conditions that have been set by a DeMUX driver 82 of the 
CPU 80, when necessary, uses the queue 71 as a working 
area, obtains data in the format as shown in FIG. 7(e) to 
FIG. 7(h), and supplies the obtained data to necessary 
functional circuit portions. 
0253 MPEG video data separated by the demultiplexer 
70 is input to an MPEG 2 video decoder 55 while MPEG 
audio data is input to an MPEG audio decoder 54. Individual 
packets of the MPEG video/audio data separated by the 
demultiplexer 70 are input in a format referred to as PES 
(Packetized Elementary Stream) to the respective decoders. 
0254 Data of MHEG contents of the transport stream is 
Separated and extracted for each transport packet from the 
transport stream by the demultiplexer 70 and written to 
relevant memory areas of the queue 71 So that the extracted 
data is arranged for each module. Then, the data of the 
MHEG contents arranged for each module is written to a 
DSM-CC buffer 91 in a main memory 90 through the data 
bus under the control of the CPU 80 and then stored in the 
DSM-CC buffer 91. 

0255 Quadruple speed ATRAC data (compressed audio 
data) is separated and extracted from the transport stream by 
the demultiplexer 70 for each transport packet or the like and 
then output to an IEEE 1394 interface 60. The IEEE 1394 
interface 60 can transmit not only of audio data but also 
Video data, text data, various command Signals and So forth. 
0256 The MPEG 2 video decoder 55 that inputs the 
MPEG video data in the format of the PES decodes the 
MPEG video data corresponding to the MPEG 2 format 
using a memory 55A as a working area. The decoded Video 
data is Supplied to a display processing portion 58. 

0257 The display processing portion 58 inputs the video 
data from the above described MPEG 2 video decoder 55 
and video data for a GUI screen or the like for a data service 
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obtained by an MHEG buffer 92 of the main memory 90 
(that will be described later). The display processing portion 
58 performs a required signal proceSS for the Video data that 
has been input in Such a manner So as to covert the Video 
data into an analog audio signal corresponding to a prede 
termined television System. The display processing portion 
58 outputs the analog audio signal to an analog video output 
terminal T2. 

0258 Consequently, when the analog video output ter 
minal T2 and a Video input terminal of the monitor apparatus 
114 are connected, a picture as shown in for example FIG. 
4 is displayed. 
0259. The MPEG 2 audio decoder 54 that inputs the 
MPEG audio data in the format of the PES decodes the 
MPEG audio data corresponding to the MPEG 2 format 
using a memory 54A as a working area. The decoded audio 
data is Supplied to D/A converter 56 and an optical digital 
output interface 59. 
0260 The D/A converter 56 converts the input audio data 
into an analog audio signal and outputs the analog audio 
signal to a Switch circuit 57. The Switch circuit 57 selects 
one of Signal paths to analog audio output terminals T3 and 
T4. 

0261). In this example, it is assumed that the analog audio 
output terminal T3 is disposed So as to be connected to an 
audio input terminal of the monitor apparatus 114. Mean 
while, the analog audio output terminal T4 is used to output 
a downloaded music program as an analog signal. 
0262 The optical digital output interface 59 converts the 
input digital audio data into an optical digital Signal and 
outputs the optical digital Signal. In this example, the optical 
digital output interface 59 corresponds to for example the 
IEC 958. 

0263. The main memory 90 is used as a working area for 
various controlling processes performed by the CPU 80. 
According to the embodiment, areas for the DSM-CC buffer 
91 and the MHEG buffer 92 are allocated to the main 
memory 90. 
0264. The MHEG buffer 92 is used as a working area for 
Video data (for example, Video data for a GUI Screen) 
generated corresponding to a Script of the MHEG System. 
The generated video data is Supplied to the display proceSS 
ing unit 58 through a bus line. 
0265). The CPU 80 controls the entire IRD 112. The CPU 
80 causes the demultiplexer 70 to separate and extract data 
from a data Stream. 

0266 The CPU 80 further performs a decoding process 
for data of the obtained MHEG contents so as to form a GUI 
Screen (Scene) corresponding to the Script and an outputting 
process for Outputting the formed GUI Screen data. 
0267 To do that, in addition to a control processing 
portion 81 that performs major controlling processes, the 
CPU 80 according to the embodiment comprises for 
example the DeMUX driver 82, a DSM-CC decoder block 
83, and an MHEG decoder block 84. According to the 
embodiment, at least the DSM-CC decoder block 83 and the 
MHEG decoder block 84 are accomplished by software. 
0268. The DeMUX driver 82 sets filter conditions for the 
demultiplexer 70 corresponding to the PID of the input 
transport Stream. 



US 2005/0193126 A1 

0269. The DSM-CC decoder block 83 has a function as 
a DSM-Manager. Thus, the DSM-CC decoder block 83 
restructures data as modules stored in the DSM-CC buffer 91 
into data of MHEG contents. In addition, the DSM-CC 
decoder block 83 performs a process in association with a 
predetermined DSM-CC decoding process and so forth 
corresponding to an accessing operation of the MHEG 
decoder block 84. 

0270. The MHEG decoder block 84 accesses the data of 
MHEG contents obtained from the DSM-CC decoder block 
83, that is, the data of MHEG contents obtained from the 
DSM-CC buffer 91 and performs a decoding process for 
outputting scene data. In short, the MHEG decoder block 84 
forms a Scene corresponding to the relation between objects 
defined by a script file of the MHEG contents. In this 
example, when the MHEG decoder block 84 forms a GUI 
Screen as a scene, the MHEG decoder block 84 uses the 
MHEG buffer 92 and generates video data for the GUI 
screen corresponding to the script file stored in the MHEG 
buffer 92. 

0271 As an interface between the DSM-CC decoder 
block 83 and the MHEG decoder block 84, a U-U API 
(Application Portability Interface) is used. 
0272. The U-U API is an interface for accessing a DSM 
manager object (that is a server object for accomplishing a 
function of a DSM). The U-U API performs a process for 
objects Such as a Service gateway, a directory, a file, a 
Stream, and a stream event. 

0273 A client object can perform a process for those 
objects with the U-U API. 
0274 Next, an example of the operation for extracting an 
object necessary for forming a Scene from a transport Stream 
under the control of the CPU 80 will be described. 

0275] The DSM-CC uses an IOR (Interoperable Object 
Reference) So as to represent the location of an object in a 
transport stream. The IOR includes an identifier correspond 
ing to a carousel for finding out an object, an identifier of a 
module that contains the object (this identifier is denoted by 
module id), and an identifier for identifying an object in one 
module (this identifier is denoted by object key). In addi 
tion, the IOR includes tag information for identifying a DII 
that has information of the module that contains the object 
(this tag is denoted by association tag). 
0276. In addition, the DII having the module information 
includes information of module id, the module size, and the 
module version of each of at least one modules and tag 
(association tag) information for identifying the module. 
0277. When the CPU 80 has identified an IOR extracted 
from a transport Stream, an object represented by the IOR is 
received and Separated by for example processes that follow. 

0278 (Pr1) The DeMUX-driver 82 of the CPU 80 
Searches an elementary Stream having the same value as the 
association tag of the IOR (this elementary Stream is 
denoted by ES) from an ES loop of the PMP of the carousel 
and obtains a PID. The ES having the PID contains the DII. 

0279 (Pr2) The PID and a table id extension are set as 
filter conditions to the demultiplexer 70. Thus, the demul 
tiplexer 70 separates the DII and outputs it to the CPU 80. 
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0280 (Pr3) The association tag of a module correspond 
ing to the module id included in the former IOR is obtained 
from the DII. 

0281 (Pr4) An ES having the same value as the associa 
tion tag is searched from the ES loop (carousel) of the PMT 
and then a PID is obtained. The desired module is included 
in the ES that has the PID. 

0282) (Prs) With the PID and the module id that are set 
as filter conditions, transport packets are filtered by the 
demultiplexer 70. Transport packets Separated and extracted 
corresponding to the filter conditions are Stored to predeter 
mined memory areas (columns) of the queue 71. Thus, 
desired modules are finally formed. 
0283 (Pró) An object that corresponds to the object key 
included in the preceding IOR is extracted as a desired 
object from the module. The object extracted from the 
module is written to for example a predetermined area of the 
DSM-CC buffer 91. 

0284. For example, by repeating the above-described 
operations, desired target objects are collected and Stored to 
the DSM-CC buffer 91. Thus, MHEG contents that form a 
necessary Scene are obtained. 

0285) A man-machine interface 61 receives a command 
signal from the remote controller 64 and sends it to the CPU 
80. The CPU 80 executes a predetermined controlling pro 
ceSS So as to operate an apparatus corresponding to the 
received command Signal. 
0286 An IC card 65 is inserted into an IC card slot 62. 
The CPU 80 performs reading and writing operations of 
information from and to the IC card 65 inserted in the IC 
card slot 62. 

0287. A modem 63 is connected to the charging server 
105 through the telephone line 104. A communication is 
made between the IRD 112 and the charging server 105 
under the control of the CPU 80. 

0288 Next, flows of signals from video/audio sources in 
the IRD 112 structured as described above will be supple 
mentally described with reference to the display form shown 
in FIG. 4. 

0289 When a conventional program is output in the form 
shown in FIG. 4(a), MPEG video data and MPEG audio 
data of a necessary program are extracted from an input 
transport stream and then decoded. The decoded MPEG 
video data and the decoded MPEG audio data are output to 
the analog video output terminal T2 and the analog audio 
output terminal T3, respectively. Thus, the monitor appara 
tuS 114 can display the image of the broadcast program and 
output audio data thereof. 

0290. On the other hand, when a.. GUI screen shown in 
FIG. 4(b) is output, data of MHEG contents necessary for 
the GUI Screen (Scene) is separated and extracted from an 
input transport Stream by the transport portion 53 and Stored 
to the DSM-CC buffer 91. Then, the DSM-CC decoder block 
83 and the MHEG data block 84 process the obtained data 
and thereby the MHEG buffer 92 generates video data for 
the scene (GUI screen). The video data is supplied to the 
analog video output terminal T2 through the display pro 
cessing portion 58. Thus, the monitor apparatus 114 displayS 
the GUI screen. 
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0291. In addition, when a music program is selected from 
a list 121B of music programs on the GUI screen shown in 
FIG. 4(b) and audio data of the music program is demon 
strated, MPEG audio data of the music program is obtained 
by the demultiplexer 70. Then, the MPEG audio data is 
output as an analog audio signal to the monitor apparatus 
114 through the MPEG audio decoder 54, a D/A converter 
56, a Switch circuit 57 and an analog audio output terminal 
T3. 

0292. On the other hand, when the download button 128 
is pressed on the GUI screen shown in FIG. 4(b) so as to 
download audio data, audio data of a music program to be 
downloaded is extracted by the demultiplexer 70 and output 
to the analog audio output terminal T4, the optical digital 
output interface 59 or the IEEE 1394 interface 60. 
0293 Next, when the MD recorder/player 1 is connected 
through the IEEE 1394 bus 116 to the IEEE 1394 interface 
60, quadruple speed ATRAC data of the downloaded music 
program is extracted by the demultiplexer 70 and recorded 
to a disc loaded in the MD recorder/player 1 from the IEEE 
1394 interface 60 through the IEEE 1394 bus 116. In 
addition, in this case, Still picture data (a picture file) of an 
album jacket that has been compressed corresponding to for 
example the JPEG System and text-data (a text file) of a Song 
text, a profile of the artist, and So forth of the music program 
are extracted from the transport Stream by the demultiplexer 
70 and sent from the IEEE 1394 interface 60 to the MD 
recorder/player 1 through the IEEE 1394 bus 116. The MD 
recorder/player 1 can record Such Still picture data and text 
data to predetermined areas of the disc loaded therein. 
0294 1-6. MiniDisc Recording and Reproducing Appa 
ratuS 

0295) 1-6-1. Structure of MD Recorder/Player 
0296 FIG. 12 shows the internal structure of the record 
ing and reproducing apparatus (MD player/recorder) 1 dis 
posed in the AV System 3 according to the embodiment. 

0297. A magneto-optical disc (mini disc) 90 on which 
audio data is recorded is rotate-driven by a spindle motor 2. 
When data is recorded/reproduced to/from the magneto 
optical disc 90, a laser beam is radiated from an optical head 
3 to the magneto-optical disc 90. 

0298. When data is recorded, the optical head 3 outputs 
a high level laser beam for heating a recording track to a 
Curie temperature. On the other hand, when data is repro 
duced, the optical head 3 outputs a (comparatively) low level 
laser beam for detecting data from reflected light by a 
magnetic Kerr effect. 

0299 To do that, the optical head 3 comprises an optical 
System and a detector. The optical System comprises a laser 
diode Serving as a laser outputting means, a polarizing beam 
Splitter, an objective lens 3a, and So forth. The detector 
detects reflected light. The objective lens 3a is supported by 
a biaxial mechanism 4 so that the objective lens 3a is moved 
in the radial direction of and in the directions toward or away 
from the disc. 

0300. A magnetic head 6a is disposed at a position 
opposite to the optical head 3 across the disc 90. The 
magnetic head 6a applies to the magneto-optical disc 90 a 
magnetic field modulated with data Supplied thereto. 
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0301 The entire optical head 3 and the magnetic head 6a 
are Supported by a sled mechanism 5 So that they are moved 
in the radial direction of the disc. 

0302) Information detected from the disc 90 by the repro 
ducing operation of the optical head 3 is Supplied to an RF 
amplifier 7. The RF amplifier 7 performs an arithmetic 
process for the Supplied information and extracts a repro 
duction RF signal, a tracking error Signal TE, a focusing 
error signal FE, groove information GFM (absolute position 
information recorded as pre-grooves (wobbling grooves) on 
the magneto-optical disc 90), and so forth. 
0303. The extracted reproduction RF signal is supplied to 
an encoder/decoder portion 8. The tracking error Signal TE 
and the focusing error Signal FE are Supplied to a Servo 
circuit 9. The groove information GFM is supplied to an 
address decoder 10. 

0304. The servo circuit 9 generates various servo driving 
Signals corresponding to the Supplied tracking error Signal 
TE and focusing error Signal FE, a trackjump instruction or 
an access instruction (received from a system controller 11 
that is a microcomputer), rotational Speed detection infor 
mation of the spindle motor 2, and so forth. With the 
generated Signals, the Servo circuit 9 controls the biaxial 
mechanism 4 and the sled mechanism 5 to perform the 
focusing and tracking controlling operations and controls the 
spindle motor 2 to rotate at constant linear velocity (CLV). 
0305 The address decoder 10 decodes the supplied 
groove information GFM and extracts address information. 
The address information is Supplied to the System controller 
11. The system controller 11 uses the Supplied address 
information for various controlling operations. 

0306 The encoder/decoder portion 8 performs an EFM 
demodulating proceSS and a decoding processes correspond 
ing to for example CIRC method for the reproduction RF 
Signal. At this point, the encoder/decoder 8 extracts an 
address, Sub code data, and So forth and Supplies them to the 
system controller 11. 

0307 Audio data (sector data) obtained by the EFM 
demodulating process and the decoding proceSS correspond 
ing to for example CIRC method performed by the encoder/ 
decoder portion 8 is temporarily written to a buffer memory 
13 by a memory controller 12. Data that is read from the disc 
90 by the optical head 3 and reproduction data in the system 
from the optical head 3 to the buffer memory 13 are 
intermittently transferred at 1.41 Mbits/see. 

0308 The data written to the buffer memory 13 is read at 
a timing at which the reproduction data is transferred at 0.3 
Mbits/see. The data that is read from the buffer memory 13 
is Supplied to an encoder/decoder portion 14. The encoder/ 
decoder portion 14 performs a process for the reproduction 
Signal Such as a decoding proceSS corresponding to the audio 
compression proceSS and converts the resultant Signal to a 
digital audio signal Sampled with 44.1 KHZ and quantized 
with 16 bits. 

0309 The digital audio signal is converted into an analog 
Signal by a D/A converter 15. An output processing portion 
16 adjusts the level and impedance of the analog signal 
received from the D/A converter and outputs the resultant 
Signal as an analog audio signal Aout from a line output 
terminal 17 to an external apparatus. In addition, the output 
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Signal of the output processing portion 16 is Supplied as a 
headphone output HPout to a headphone output terminal 27. 
The headphone output HPout is output from the headphone 
output terminal 27 to a headphone connected thereto. 
0310. The digital audio signal that has been decoded by 
the encoder/decoder portion 14 is Supplied to a digital 
interface portion 22. Thus, the digital audio signal is can be 
output as a digital audio signal Dout from a digital output 
terminal 21 to an external apparatus. The digital audio signal 
is output to the external apparatus with for example an 
optical cable. 
0311. When a recording operation is performed for the 
magneto-optical disc 90, a record signal (analog audio signal 
Ain) is supplied to an A/D converter 19 through a line input 
terminal 18. The record Signal is converted into digital data 
by the A/D converter 19 and then supplied to the encoder/ 
decoder portion 14. The encoder/decoder portion 14 per 
forms an audio compression encoding process for the digital 
data. 

0312. On the other hand, when a digital audio signal Din 
is Supplied from an external apparatus to a digital input 
terminal 20, the digital interface portion 22 extracts control 
codes and So forth from the digital audio Signal Din. 
Thereafter, the resultant audio signal is Supplied to the 
encoder/decoder portion 0.14. The encoder/decoder 14 per 
forms an audio compression encoding proceSS for the audio 
data. 

0313. It should be noted that with a microphone input 
terminal (not shown), a microphone input signal may be 
used as a record Signal. 
0314. The compressed record data received from the 
encoder/decoder portion 14 are temporarily written and 
stored to the buffer memory 13 by the memory controller 12 
and then read for a predetermined amount of data at a time 
and sent to the encoder/decoder portion 8. Then, the 
encoder/decoder portion 8 performs an encoding proceSS 
such as CIRC encoding process or EFM modulation encod 
ing process for the record data that is read from the buffer 
memory 13 and Supplies the encoded data to a magnetic 
head driving circuit 6. 
0315. The magnetic head driving circuit 6 supplies a 
magnetic head driving Signal to the magnetic head 6a 
corresponding to the encoded record data received from the 
encoder/decoder portion 8. In other words, the magnetic 
head driving circuit 6 causes the magnetic head 6a to apply 
a magnetic field of the N or Spole to the magneto-optical 
disc 90. At this point, the system controller 11 Supplies 
a-control signal to the optical head 0.3 So that the optical 
head 3 outputs a laser beam of a recording level. 
0316. An operation portion 23 is a portion operated by 
the user. The operation portion 23 includes operation keys, 
a dial, and So forth that Serve as operation elements. The 
operation elements include those for recording and repro 
ducing operations (Such as reproduction, record, pause, Stop, 
FF (fast forward), REW (rewind) and AMS (program head 
position Search), those for play modes (such as normal 
reproduction, program reproduction, and shuffle reproduc 
tion), those for display mode changeover operations on a 
displaying portion 24, and those for program editing opera 
tions (such as track (program) divide, track combine, track 
erasure, track name input, and disc name input). 
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0317 Operation information corresponding to the opera 
tions of the operation keys and the dial is Supplied to the 
system controller 11. The system controller 11 executes an 
operation control corresponding to the control information. 
0318. The recording and reproducing apparatus 1 accord 
ing to the embodiment further includes a receiving portion 
30. The receiving portion 30 receives a command signal of 
for example infrared rays from the remote controller 32, 
decodes the received command Signal, and outputs the 
decoded command signal as a command code (operation 
information) to the system controller 11. The system con 
troller 11 executes an operation control corresponding to the 
operation information received from the receiving portion 
30. 

03.19. A displaying operation of the displaying portion 24 
is controlled by the system controller 11. 
0320 In other words, when the system controller 11 
executes the displaying operation, it sends display data to a 
display driver of the displaying portion 24. The display 
driver drives a displaying operation of a displaying appara 
tuS Such as a liquid crystal panel corresponding to the 
Supplied data So that the displaying apparatus displayS 
required numerals, characters, Symbols and So forth. 
0321) The displaying portion 24 displays an operation 
mode State of a disc from which data is being recorded or 
reproduced, a track number, a record time/reproduction 
time, an editing operation State, and So forth. 
0322 Character information (such as a track name) that 
is managed in association with a program as main data can 
be recorded to the disc 90. When Such character information 
is input, the input characters are displayed. In addition, 
character information that is read from the disc is displayed. 
0323 In this example, Sub data (AUX data) that is a data 
file independent from data of a music program and So forth 
can be recorded to the disc 90. 

0324. A data file as AUX data is information of charac 
ters, Still pictures, and So forth . . . Such characters and Still 
pictures can be displayed on the displaying portion 24. 

0325 According to the embodiment, a JPEG decoder 26 
is provided as a structure that allows the displaying portion 
24 to display Still pictures and characters of AUX data. 
0326 In other words, according to the embodiment, still 
picture data of a data file as AUX data is recorded in the form 
of a file compressed corresponding to the JPEG (Joint 
photographic Coding Experts Group) system. The JPEG 
decoder 26 inputs a file of still picture data that has been 
reproduced from the disc 90 and stored in for example the 
buffer memory 13 through the memory controller 12, 
decompresses the input file corresponding to the JPEG 
System, and outputs resultant data to the displaying portion 
24. Consequently, the Still picture data as the AUX data is 
displayed on the displaying portion 24. 

0327. However, when character information or still pic 
ture information of AUX data is output, a full dot displaying 
apparatus or a CRT displaying apparatus that has a com 
paratively large Screen and that can use the Screen freely to 
Some extent may be preferably. Therefore, the AUX data 
may be displayed on an external monitor apparatus or the 
like that is connected to an interface portion 25. 
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0328. In addition, although the user can record an AUX 
data file to the disc 90, it is sometimes necessary to use an 
image Scanner, a personal computer, or a keyboard as an 
inputting device. In this case, information of an AUX data 
file may be input from Such an apparatus to the mini disc 
recording and reproducing apparatus 1 through the interface 
portion 25. 

0329. According to the embodiment, an IEEE 1394 inter 
face is used as the interface portion 25. Therefore, in the 
following description, the interface portion 25 will be some 
times represented as IEEE 1394 interface 25. Accordingly, 
the IEEE 1394 interface 25 can be connected to various 
external apparatuses through the IEEE 1394 bus 116. 
0330. The system controller 11 is a microcomputer that 
has a CPU, an internal interface portion, and so forth. The 
system controller 11 controls the above-mentioned various 
operations. 

0331 A program ROM 28 stores a program and so forth 
that accomplish the various operations of the recording and 
reproducing apparatus 1. When necessary, a work RAM 29 
Stores data, programs, and So forth that allow the System 
controller 11 to execute various processes. 
0332. When a recording/reproducing operation is per 
formed for the disc 90, management information, that is, the 
P-TOC (pre-mastered TOC) and the U-TOC (user TOC) 
recorded on the disc 90 should be read. The system con 
troller 11 determines an address of an area to which data is 
recorded or an address of an area from which data is 
reproduced on the disc 90 corresponding to the management 
information. 

0333. The management information is stored in the buffer 
memory 13. 

0334) When the disc 90 is loaded to the recording and 
reproducing apparatuS 1, the System controller 11 repro 
duces and read the innermost circumference 151 of the disc 
90 on which the management information is recorded and 
stores the management information to the buffer memory 13 
So that the System controller 11 can reference the manage 
ment information for the later recording/reproducing/editing 
operations. 

0335 The U-TOC is rewritten corresponding to a record 
ing process or an editing process of program data. More 
particularly, whenever a recording operation or an editing 
operation is performed, the System controller 11 updates the 
U-TOC information stored in the buffer memory 13 and 
rewrites the U-TOC area of the disc 90 at a predetermined 
timing corresponding to the rewriting operation. 

0336 An AUX data file is recorded to the disc 90 along 
with a program. An AUX-TOC is formed on the disc 90 for 
managing the AUX data file. 

0337 The system controller 11 also reads the AUX-TOC 
along with the U-TOC and stores the AUX-TOC to the 
buffer memory 13. When necessary, the system controller 11 
can refer to the AUX data management State. 
0338. In addition, when necessary, the system controller 
11 reads an AUX data file at a predetermined timing (or 
along with the AUX-TOC) and stores the AUX data file to 
the buffer memory 13. Then, at an output timing managed 
with the AUX-TOC, the system controller 11 causes the 
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displaying portion 24 or the external apparatus connected to 
the IEEE 0.1394 interface portion 25 to output characters 
and an image. 

0339) 1-6-2. Sector Format and Address Format 
0340 Next, data units referred to as sector and cluster 
will be described with reference to FIG. 13. 

0341 In a recording track of the mini disc system, 
clusters CL are formed successively as shown in FIG. 13. 
One cluster is the minimum record data unit. One cluster is 
equivalent to 2 to 3 circumferential trackS. 
0342. One cluster CL is composed of a linking area of 
four sectors SFC to SFF and a main data area of 32 sectors 
SOO to SIF. 

0343 One sector is a data unit of data composed of 2,352 
bytes. 

0344) Of the Sub data area of four sectors, the sector SFF 
is used as a Sub data Sector for recording information as Sub 
data. However, the remaining three sectors SFC to SFE are 
not used for recording data. 

0345 Meanwhile, TOC data, audio data, AUX data, and 
So forth are recorded to the main data region composed of 32 
SectOrS. 

0346). An address is recorded for each sector. 
0347 One sector is further divided into units referred to 
as Sound groups. Two Sectors are divided into 11 Sound 
groupS. 

0348. In other words, as shown in FIG. 13, two succes 
Sive Sectors including an even-numbered Sector Such as the 
Sector S00 and an odd-numbered sector Such as the sector 
S00 include sound groups SG00 to SGOA. One sound group 
is composed of 424 bytes that are equivalent to an amount 
of audio data corresponding to the time period of 11.61 
SCC. 

0349 Data is recorded separately for the L channel and 
the R channel in one Sound group SG. For example, the 
sound group SG00 is composed of L channel data L0 and R 
channel data R0. The sound group SG01 is composed of L 
channel data L1 and R channel data R1. 

0350 212 bytes that compose a data area for the L 
channel or the R channel are referred to as Sound frame. 

0351 Next, with reference to FIG. 14, an address format 
of the mini disc system will be described. 
0352 An address of each sector is represented by a 
cluster address and a Sector address. AS Shown with an upper 
portion of FIG. 14, a cluster address is a value of 16 bits 
(=two bytes), whereas a sector address is a value of eight bits 
(=1 byte). 
0353 Thus, an address of 3 bytes is recorded at the top 
position of each Sector. 
0354) In addition, by adding a sound group address of 4 

bits, an address of a Sound group in a Sector can be 
represented. For example, when a Sound group address is 
additionally represented for managing the U-TOC or the 
like, the reproduction position can be set for each Sound 
grOup. 
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0355 On the other hand, for the U-TOC or the AUX 
TOC, a cluster address, to allow a Sector address, and a 
Sound group address to be represented with three bytes, a 
compact type address as shown in a lower portion of FIG. 
14 is used. 

0356 First, a sector can be represented with 6 bits 
because one cluster is composed of 36 Sectors. Accordingly, 
the two high order bits of a Sector address can be omitted. 
Likewise, Since a cluster of up to the outermost circumfer 
ence of the disc can be represented with 14 bits, the two high 
order bits of a cluster address can be omitted. 

0357 By omitting the two high order bits of each of a 
Sector address and a cluster address, an address that desig 
nates a Sound group can be represented with 3 bytes. 

0358. In the U-TOC and the AUX-TOC that will be 
described later, an address for managing a reproduction 
position, a reproduction timing, or the like is represented 
with a compact type address. The address may be repre 
sented in the form of an absolute address or in the form of 
an offset address. The offset address is for example a relative 
address that represents the position of each program Such as 
a music program with reference to the top position of the 
program treated as a position of the address 0. Next, an 
example of the offset address will be described with refer 
ence to FIG. 15. 

0359. As will be described with reference to FIG. 16, 
programs Such as music programs are recorded in clusters 
starting from the cluster 50 on the disc. (The cluster 50 is 
denoted by cluster 32h in hexadecimal notation. In the 
following description of the Specification, any numerical 
value followed by “h” represents a value in the hexadecimal 
notation.) 
0360 For example, the address value of the address of the 
top position of the first program (that is, cluster 32h, Sector 
00h, Sound group Oh) is 
“OOOOOOOOOO11001 OOOOOOOOOOOOO’ as Shown with an 
upper portion of FIG. 15(a), (that is, 0032h,00h, Oh). When 
this address value is represented in the compact type, it is 
“000000001100100000000000” (that is, 00h, C8h, 00h) as 
shown with a lower portion of FIG. 15(a). 
0361 Starting from the top address, the absolute address 
of a certain point in the first program of the cluster 0032h, 
sector 04h, Sound group Oh is “Oh, C8h, 40h in the compact 
format as shown in FIG. 15(b). On the other hand, with a 
difference Starting from the top address, the offset address of 
the cluster 0000h, sector 04h, sound group Oh is “00h, 00h, 
40?. 

0362. On the other hand, starting from the top address 
shown in FIG. 15(a), the absolute address of another certain 
position in the first program of the cluster 0032h, sector 13h, 
sound group 9h is “00h, C91,39h” in the compact format as 
shown in FIG. 15(c). On the other hand, the offset address 
is “00h, 01 h, 39.h". 
0363 AS with Such examples, a position in a program can 
be designated with an absolute address or an offset address. 
0364) 1-6-3. Area Structure 
0365 Next, the area structure of the disc 90 for use with 
the MD recorder/player 1 according to the embodiment will 
be described with reference to FIG. 16. 
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0366 FIG. 16(a) shows areas from the innermost cir 
cumference Side to the outermost circumference Side of the 
disc. 

0367 On the innermost circumference side of the disc 90 
as a magneto-optical disc, a pit area in which read only data 
is recorded in embossed pits is formed. In the pit area, the 
P-TOC is recorded. 

0368. The outer circumference area of the pit area is a 
magneto-optical area that is a recording/reproduction area 
composed of guide grooves as recording trackS. 

0369 A region from the cluster 0 to cluster 49 on the 
innermost circumference Side of the magneto-optical area is 
used as a management area. A program Such as a real music 
program is recorded in a program area from the cluster 50 to 
the cluster 2251. The outer circumference area of the pro 
gram area is a lead-out area. 
0370. The management area is shown in detail in FIG. 
16(b). In FIG. 16(b), sectors are shown in the horizontal 
direction, whereas clusters are shown in the vertical direc 
tion. 

0371 The clusters 0 and 1 in the management area are a 
buffer area for the pit region. The cluster 2 is a power 
calibration area PCA used for adjusting an output power of 
a laser beam and So forth. 

0372. In the clusters 3, 4 and 5, the U-TOC is recorded. 
Although the contents of the U-TOC will be described later, 
a data format is defined in each Sector in one cluster and 
predetermined management information is recorded in each 
sector. The U-TOC data is repeatedly recorded three times in 
the three clusters 3, 4, and 5. 
0373) The clusters 6, 7 and 8 are used to record the 
AUX-TOC. Although the contents of the AUX-TOC will be 
described later, a data format is defined in each Sector in one 
cluster and predetermined management information is 
recorded in each sector. The AUX-TOC data are repeatedly 
recorded three times in the three clusters 6, 7 and 8. 
0374. The region from the cluster 9 to the cluster 46 is 
used to record AUX data. A data file of AUX data is formed 
in the unit of one sector. The area of the AUX data contains 
picture file Sectors as a still picture file, text file Sectors as a 
character information file, karaoke text file Sectors as a 
character information file Synchronized with a program and 
So forth that will be described later. A data file as the AUX 
data, a region in which AUX data files can be recorded in the 
AUX data area, and so forth are managed with the AUX 
TOC. 

0375. The recording capacity for data files in the AUX 
data area is 2.8 Mbytes in the case that an error correction 
mode 2 is applied. 
0376. It is possible to form a second AUX data area for 
example in a rear halfportion of the program area or a region 
on the outer circumference Side than the program area Such 
as for example the lead-out portion So as to increase the 
recording capacity for data files. 
0377 The clusters 47, 48 and 49 are used as a buffer area 
against the program area. 
0378. In the program area starting from the cluster 50 
(=32h), audio data of at least one music program or the like 
is recorded in a compressed format referred to as ATRAC. 
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0379 Recorded programs and a recordable region are 
managed with the U-TOC. 
0380. In each cluster of the program area, the sector FFh 
can be used for recording information as Sub data as was 
described above. 

0381. In the mini disc system, a reproduction only disc on 
which programs and So forth are recorded as reproduction 
only data in the form of pits can be used. In this case, the 
entire reproduction only disc is formed as a pit area. The 
programs recorded on the reproduction only disc are man 
aged in a similar manner to the U-TOC that will be described 
later. In this case, the U-TOC is not formed. 

0382. However, when reproduction only data files are 
recorded as AUX data, the AUX-TOC for managing the files 
is recorded. 

0383) 1-6-4. U-TOC 
0384 1-6-4-1. U-TOC, Sector 0 
0385 AS was described above, when a recording/repro 
ducing operation is performed for a program (track) to and 
from the disc 90, the system controller 11 pre-reads the 
P-TOC and the U-TOC as management information from the 
disc 90. When necessary, the system controller 11 references 
them. 

0386 Next, the U-TOC sectors as management informa 
tion for managing recording/reproducing operations of 
tracks (music programs and so forth) on the disc 90 will be 
described. 

0387. The P-TOC is formed in the pit area on the inner 
most circumference side of the disc 90 as was described with 
reference to FIG. 16. The P-TOC is read only information. 
With the P-TOC, the positions of the recordable area 
(recordable user area), the lead-out area, the U-TOC area, 
and So forth of the disc are managed. For a read only optical 
disc on which all data is recorded in the form of pits, 
music-programs recorded as a ROM can be managed with 
the P-TOC. In this case, the U-TOC is not formed. 

0388 Next, the U-TOC formed on a recordable magneto 
optical disc will be described, omitting the P-TOC. 
0389) 
U-TOC. 

0390. As sectors of the U-TOC, the sector 0 to sector 32 
can be formed. Among these Sectors, the Sector 1 and the 
Sector 4 can be used as an area in which character informa 
tion is recorded and the Sector 2 is used as an area into which 
record dates/times are recorded. 

0391) First, the sector 0 of the U-TOC that is required for 
performing recording/reproducing operations for the disc 90 
will be described. 

0392 The sector 0 of the U-TOC is a data area in which 
management information for programs Such as music pro 
grams recorded by the user and free areas into which 
programs can be newly recorded is recorded. 

FIG. 17 shows the format of the Sector 0 of the 

0393 For example, when a music program is recorded to 
the disc 90, the system controller 11 searches a free area on 
the disc 90 with reference to the Sector 0 of the U-TOC and 
records audio data to the free area. On the other hand, when 
a music program is reproduced, the System controller 11 
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determines an area from which a music program is repro 
duced with reference to the sector 0 of the U-TOC, accesses 
the area, and performs the reproducing operation for the 
aca. 

0394 At the top position of the data area (4 bytesx588= 
2352 bytes) of the sector 0 of the U-TOC, a synchronous 
pattern composed of one byte data that is all “0s” or all “1s” 
is recorded. 

0395. Then, an address composed of a cluster address 
(Cluster H) (Cluster L) and a sector address (sector) is 
recorded for 3 bytes. The sector address is followed by mode 
information (MODE) of one byte. These bytes form a 
header. The address of 3 bytes is an address of the sector 
itself. 

0396 The structure of the header part in which a syn 
chronous pattern and an address are recorded applies not 
only to the sector 0 of the U-TOC but, also to a P-TOC 
Sector, an AUX-TOC sector, an AUX file sector, and a 
program sector. For each sector that will be described with 
reference to drawings after FIG. 19, although the descrip 
tion of the header is omitted, an address and a Synchronous 
pattern are recorded to each Sector. 
0397 As the address of a sector itself, the cluster address 
is represented with two bytes of a high order address (cluster 
H) and a low order address (Cluster L) and the sector address 
(Sector) is represented with 1 byte. In other words, the 
address is not in the compact type. 
0398. Then, at predetermined byte positions, data of a 
maker code, a model code, a track number (First TNO) of the 
first track, a track number (Last TNO) of the last track, a 
Sector use State (used sectors), a disc serial number, a disc 
ID, and so forth are recorded. 
0399. In addition, a region for various pointers (P-DFA, 
P-EMPTY, P-FRA, P-TNO1 to P-TNO255) is recorded as a 
pointer portion. The pointer portion causes an area of a track 
(music program or the like) recorded by the user, a free area, 
and so forth to be correlated with table portions that will be 
described later. 

0400. As the table portion correlated with the pointers 
(P-DFA to P-TNO255), 255 part tables (01h) to (FFh) are 
provided. In each part table, a start address that defines a 
Start point of a particular part, an end address that defines an 
end point of the part, and mode information (track mode) of 
the part are recorded. In addition, Since a part shown in a part 
table may be linked to another part, link information that 
represents a part table in which a start address and an end 
address of the part to be linked are recorded can be recorded. 
04.01 The term “part” is a track portion of one track in 
which chronological Successive data is physically and con 
tinuously recorded. 
0402. Addresses represented as start addresses and end 
addresses designate at least one part that composes a music 
program (track). 
0403. These addresses designate a cluster, a sector, and a 
Sound group in the short format. 
04.04. In Such a recording and reproducing apparatus, 
even if data of a music program (program/track) is recorded 
physically discontinuously, that is, in a plurality of parts, 
when the parts are Successively accessed and reproduced, no 
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problem will take place. Therefore, music programs or the 
like recorded by the user are Sometimes recorded in a 
plurality of parts from a view point of for example the 
improvement of the efficiency of the use of recordable areas. 
04.05 To do that, link information is provided. For 
example, by designating part tables to be linked correspond 
ing to the numbers (01h) to (FFh) assigned to the individual 
part tables, the part-tables can be linked. 
0406. In other words, in the management table portion of 
the sector 0 of the U-TOC, one part table represents one part. 
For a music program composed of three parts that are linked, 
the part positions are managed with three part tables linked 
corresponding to the link information. 
0407 Actually, the link information is represented by a 
value of a byte position in the sector 0 of the U-TOC by a 
predetermined calculating process. In other words, a part 
table is designated as 3.04+(link information)x8(-th byte). 
04.08 Each of the part tables (01h) to (FFh) in the table 
portion of the sector 0 of the U-TOC represents the contents 
of the part with the pointers (P-DFA, P-EMPTY, P-FRA, and 
P-TNO1 to PTNO255) in the pointer portion in the follow 
ing manner. 
04.09. The pointer P-DFA represents a defective area of 
the magneto-optical disc 90 with a part table or the top of a 
plurality of part tables that represents a track portion that is 
a defective area due to a Scratch. In other words, if the 
magneto-optical disc 90 has a defective part, one of the part 
tables (01h) to (FFh) is recorded in the pointer P-DFA. The 
part table recorded in the pointer P-DFA represents the 
defective part with the start and end addresses. If the 
magneto-optical disc 90 has another defective part, another 
(Second) part table is designated as the link information of 
the first part table. The second part table represents the 
defective part. If the magneto-optical disc 90 has no further 
defective part, the link information is for example to “(00h)” 
that represents no further link. 
0410 The pointer P-EMPTY represents one non-used 
part table or the top of a plurality of non-used part tables in 
the management table portion. Where there is a non-used 
part table, one of (01h) to (FFh) is recorded as the pointer 
P-EMPTY. 

0411 When there are a plurality of non-used part tables, 
Such part tables are Successively designated Starting from a 
part table designated with the pointer P-EMPTY corre 
sponding to the link information. Thus, all the non-used part 
tables are linked in the management table portion. 
0412. The pointer P-FRA represents a data rewritable free 
area (including an erased area) on the magneto-optical disc 
90. In other words, the pointer P-FRA designates one part 
table or the top of a plurality of part tables that represents a 
track portion as a free area. In other words, when there is a 
free area, one of (01h) to (FFh) is recorded in the pointer 
P-FRA. The part table represents the part as the free area 
with the start and end addresses. When there are a plurality 
of Such parts (namely, there are a plurality of Such part 
tables), the part tables are Successively designated with link 
information until it becomes “(00h)”. 
0413 FIG. 18 schematically shows a management state 
of parts that are free areas corresponding to part tables. 
Referring to FIG. 18, when parts (03h) (18h) (1Fh) (2Bh) 
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(E3h) are free areas, this state is represented with the pointer 
P-FRA and part tables (03h) (18h) (1Fh)(2Bh) (E3h) that are 
linked therefrom. The above-mentioned defective areas and 
non-used part tables are managed in a similar manner. 
0414. The pointers P-TNO1 to P-TNO255 represents 
tracks of music programs or the like recorded on the 
magneto-optical disc 90 by the user. For example, the 
pointer P-TNO1 designates a part table that represents a part 
or the top of a plurality of parts in which data of the first 
track is recorded. 

0415 For example, when a music program of a first track 
(first program) is recorded with one part on the disc (not 
divided), the recording area of the first track is designated 
with Start and end addresses in a part table denoted by the 
pointer P-TNO1. 

0416) When a music program of a second track (second 
program) is recorded discretely in a plurality of parts on the 
disc, the parts for indicating the recorded positions of the 
Second track are designated in the chronological order. In 
other words, Starting from a part table designated by the 
pointer P-TNO2, the other part tables are successively 
designated in the chronological order corresponding to the 
link information. The parts are linked corresponding to link 
information until it becomes “(00h)” (Similar form to that of 
FIG. 18). 
0417. Since all parts of data of for example a second 
music program are Successively designated and recorded in 
this manner, when the Second music program is reproduced 
or data is written to an area of the Second music program 
using the data of the sector 0 of the U-TOC, continuous 
music information can be obtained from discrete parts by the 
optical head 3 and the magnetic head 6. In addition, when 
data is recorded to a record area, it can be effectively used. 
0418. In this manner, the area of the rewritable magneto 
optical disc 90 is managed with the P-TOC, whereas music 
programs, free areas, and So forth recorded in the recordable 
user area managed with the U-TOC. 
0419) 1-6-4-2. U-TOC, Sector 1 
0420 FIG. 19 shows the format of the sector 1 of the 
U-TOC. The sector 1 of the U-TOC is a data region for 
recording input character information of a track name des 
ignated to a recorded track or a disc name as information of 
the name or the like of the disc itself designated to the disc. 
0421) The sector 1 of the U-TOC has pointers P-TNA1 to 
P-TNA255 as a pointer portion that correspond to recorded 
tracks. In addition, the sector 1 of the U-TOC has 255 slots 
(01h) to (FFh) of eight bytes each designated by the pointers 
P-TNA1 to P-TNA255 and one slot (00h) of eight bytes. 
With the sector 1 of the U-TOC, character data is managed 
in the almost similar manner to that of the sector 0 of the 
U-TOC. 

0422 Character information of a disc title or a track name 
is placed in the slots (01h) to (FFh) in ASCII code. 
0423 For example, in a slot designated by the pointer 
P-TNA1, characters that are input corresponding to the first 
track by the user are recorded. In addition, Since slots are 
linked corresponding to link information, the number of 
characters that are input corresponding to one track can 
exceed 7 bytes (7 characters). 
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0424 The slot (00h) of eight bytes is an area dedicated 
for recording a disc name. The slot (00h) is not designated 
by the pointer P-TNA(x). 
0425. Also with the sector 1 of the U-TOC, the pointer 
P-EMPTY is used for managing non-used slots. 
0426 1-6-4-3. U-TOC, Sector 2 
0427 FIG. 20 shows the format of the sector 2 of the 
U-TOC. The sector 2 of the U-TOC is a data region for 
recording the record date/time of a music program recorded 
by the user. 
0428 The sector 2 of the U-TOC has pointers P-TRD1 to 
P-TRD255 as a pointer portion that correspond to recorded 
tracks and a slot portion designated by the pointers P-TRD1 
to P-TRD255. The slot portion has 255 slots (01h) to (FFh) 
of eight bytes each. The sector 2 of the U-TOC is used for 
managing date/time data in the almost Similar manner to that 
of the Sector 0 of the U-TOC. 

0429. In the slots (01h) to (FFh), record dates/times of 
music programs (tracks) are recorded in 6 bytes each that are 
values of year, month, day, hour, minute, and Second. The 
remaining two bytes are a maker code and a model code that 
represent a manufacturer of a recording apparatus that 
records of the music program and code data that represents 
the model thereof, respectively. 
0430 For example, when a track as a first music: program 
is recorded to the disc, the record date/time, the maker code 
of the used recording apparatus, and the model code are 
recorded in a slot designated by the pointer P-TRD1. The 
record date/time data is automatically recorded by the SyS 
tem controller 11 with reference to an internal clock. 

0431) The slot (00h) of eight bytes is an area dedicated 
for recoding the record date/time of the disc. The slot (00h) 
is not designated by the pointer P-TRD(x). 
0432. In the sector 2 of the U-TOC, the slot pointer 
P-EMPTY is used for managing slots that are not used. In 
non-used slots, link information is recorded instead of a 
model code. The non-used slots are linked and managed 
with the link information starting with the slot pointer 
P-EMPTY. 

0433 1-6-4-3. U-TOC, Sector 4 
0434 FIG. 21 shows the sector 4 of the U-TOC. The 
Sector 4 is a data area for recording input character infor 
mation of a music program name (track name) designated to 
a track recorded by the user or a disc name designated to the 
disc. As is clear from FIGS. 21 and 19, the format of the 
Sector 4 of the U-TOC is almost similar to that of the sector 
1 of the U-TOC. 

0435 However, the sector 4 allows code data (2 byte 
codes) corresponding to kanji or European characters to be 
recorded. In addition to data of the sector 1 of FIG. 22, the 
Sector 4 has attributes of character codes at predetermined 
byte positions. 

0436 AS with the sector 1, character information of the 
sector 4 of the U-TOC is managed with pointers P-TNA1 to 
P-TNA255 and slots (01h) to (FFh) designated by the 
pointers P-TNA1 to P-TNA255. 
0437. The MD recorder/player 1 according to the 
embodiment can handle a reproduction only disc on which 
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the U-TOC is not formed. However, when such a reproduc 
tion only disk is used, the MD recorder/player 1 can record 
character information as a disk name and a track name with 
the P-TOC. 

0438. In other words, sectors almost similar to the sector 
1 of the U-TOC and the sector 4 of the U-TOC are prepared 
as P-TOC sectors. The disc maker can pre-record a disc 
name and track names in the P-TOC sectors. 

0439) 1-6-5. AUX-TOC 
0440 1-6-5-1. AUX-TOC, Sector 0 
0441 The disc 90 of the example has regions for record 
ing AUX data files and the AUX-TOC as described with 
reference to FIG. 16. AS AUX data files, character infor 
mation, image information, and So forth are recorded inde 
pendent from tracks (programs) Such as music programs. 

0442. Such AUX data files are managed with the AUX 
TOC. The AUX-TOC is recorded three times repeatedly in 
3 clusters. Thus, as with the U-TOC, as management data, 
32 Sectors in one cluster can be used. 

0443) In this embodiment, the sectors 0 to 5 of the 
AUX-TOC are set so as to manage the AUX data files as 
described below. 

0444) Next, the format of the sector 0 of the AUX-TOC 
will be described with reference to FIG. 22. 

0445. The sector 0 of the AUX-TOC is an area allocation 
table principally for managing a free area (empty area) in the 
entire AUX data region. 

0446. As shown in FIG. 22, the sector 0 of the AUX 
TOC has a header (sector address (sector)=00h, mode infor 
mation (MODE)=02h) and four ASCII characters of M, 
*D, A, and 'D' of four bytes at predetermined byte 
positions. The characters 'M', 'D', 'A', and, D represent a 
format ID. Likewise, the other sectors of the AUX-TOC 
(that will be described later) have the same characters at the 
Same byte positions as the Sector 0. 

0447 The format ID is followed by a maker code and a 
model code at predetermined byte positions. The model code 
is followed by used sector information at predetermined byte 
positions. 

0448. The used sector information represents the state of 
used sectors in the AUX-TOC. 

0449 Eight bits d8 to d1 that compose Used Sectors 0 
correspond to Sectors 0 to 7, respectively. Likewise, eight 
bits d8 to d1 of Used Sectors 1 correspond to sectors 8 to 15, 
respectively. Eight bits d8 to d1 of Used Sectors 2 corre 
spond to sectors 16 to 23, respectively. Eight bits d8 to d1 
of Used Sectors 3 correspond to sectors 24 to 31, respec 
tively. 

0450. The sector 0 of the AUX-TOC has a pointer portion 
composed of pointers P-EMPTY and P-BLANK. 

0451 A table portion of the sector 0 has 99 part tables of 
eight bits each. Each of the part tables has a start address, an 
end address, and link information for managing the AUX 
data area in the similar manner as the sector 0 of the U-TOC 
described above. In this example, however, part tables (01h) 
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to (63h) are used as the table portion. The remaining part 
tables (64h) to (FFh) are not used with all '0s (Zeros) placed 
therein. 

0452 Although the part tables after (64h) may be used as 
the table portion, for practical use, it is sufficient to use 99 
part tables for managing the AUX 10 data area. In this 
example, the part tables (01h) to (63h) are used as the 
effective table portion in consideration of the Storage capac 
ity of the buffer memory 13. 
0453 The pointer P-EMPTY is used for managing non 
used part tables in the sector 0 of the AUX-TOC in such a 
manner that the non-used part tables are linked. 
0454. The pointer P-BLANK is used for managing a free 
area that is non-recorded regions into which AUX data files 
can be recorded in the AUX data area in Such a manner that 
the part tables are linked in the same manner as the pointer 
P-FRA of the Sector 0 of the U-TOC. 

0455. A start address and an end address of each part 
table are represented in the compact format. They can be 
designated up to a Sound group position. However, in the 
sector 0 of the AUX-TOC according to the embodiment, an 
address is designated for each cluster. All '0s are placed at 
the data position that represents a Sound group unit in the 
Sector, Start address and end address. 

0456. The start address and the end address of 3 bytes in 
the table portion or the slot portion in the sectors 1 to 5 of 
the AUX-TOC that will be described later are represented in 
the compact format. In addition, Since the definition of up to 
what data unit a start address or an end address is designated 
depends on the contents of each Sector, when necessary, the 
definition will be described. 

0457. When the AUX-TOC is formed on a reproduction 
only disc, link information of part tables is not used. 
0458) 1-6-5-2. AUX-TOC, Sector 1 
0459. The sectors 1 to 3 of the AUX-TOC are used for 
managing picture files as Still picture information. 

0460) The sector 1 of the AUX-TOC shown in FIG.23 is 
a management Sector as a picture allocation table. The Sector 
1 of the AUX-TOC is used for managing data files recorded 
as picture files in the AUX data area. 
0461 The sector 1 of the AUX-TOC is used for managing 
picture files in the manner similar to that of the sector 0 of 
the U-TOC. 

0462 According to the embodiment, the file length of a 
picture file of one still picture recorded in the AUX data area 
is not explicitly limited. According to the embodiment, 
however, up to 100 picture files including a cover picture 
(cover picture) can be managed as will be described later. 
Accordingly, the number of Substantially recordable picture 
files is 100. 

0463 The cover picture may be for example a picture file 
that is for example a disc jacket. 

0464) In the sector 1 of the AUX-TOC, a header has a 
sector address (Sector)=01h and mode information 
(MODE)=02h. 
0465. As pointers P-PNO(x) used for managing 99 pic 
ture files other than the cover picture, pointers P-PNO1 to 
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P-PNO99 are formed in the Sector 1 of the AUX-TOC. At 
individual byte positions after the pointer P-PNO99 to the 
table portion, “00h' is placed. 

0466 However, in order to deal with the case that more 
than 100 picture files can be recorded because of an expan 
Sion of the AUX data area and a file size change that may be 
performed in future, it is possible to assign the pointers 
P-PNO100 to P-PNO255 as the pointers P-PNO(x) to byte 
positions from the byte position following the pointers 
P-PNO1 to P-PNO99 to the byte position of the pointer 
P-PNO255 denoted in blankets in FIG. 23. 

0467. In addition, a maker code and a model code are 
followed by two bytes of pointers First PNO and Last PNO. 
The pointer First PNO represents the number X of the first 
pointer P-PNO(x) of the pointers P-PNO1 to P-PNO99. The 
pointer Last PNO represents the number X of the last pointer 
P-PNO(x) of the pointers P-PNO1 to P-PNO99. For 
example, assuming that the pointers P-PNO1 to P-PNO5 of 
the pointers P-PNO1 to P-PNO99 are used, the pointer First 
PNO and the pointer Last PNO represents “01h” and “05.h", 
respectively. 

0468. The pointer portion also has the pointers P-PFRA 
and P-EMPTY. 

0469 The table portion has 99 part tables (01h) to (63h) 
of eight bytes each corresponding to the individual pointers. 
Each of the part tables has a start address, an end address, 
and a picture mode (S. Pict. mode). In this example, as with 
the sector 0 of the AUX-TOC, the remaining part tables 
(64h) to (FFh) are not used with all '0s placed therein. 
0470 The part table (00h) is a part table that is not 
designated by any pointer. In this example, the part tale 
(00h) is used dedicatedly for managing the address of a 
picture file designated as a cover picture. Likewise, the part 
table (00h) for a cover picture has the picture mode (S. Pict. 
mode). 
0471) The pointers P-PNO1 to P-PNO99 are used for 
managing regions of respective pictures with respective part 
tables designated. For example, a part table designated by 
the pointer P-PNO1 has a start address, an end address, and 
a picture mode (S. Pict. mode) of a picture file of image data 
as a first picture. 
0472. With the sector 1 of the AUX-TOC, to manage a 
file, part tables are not linked with link information (Link-P). 
In other words, when one picture file is recorded, it is not 
Separated into areas that are physically spaced apart. 

0473 However, non-used part tables in the sector 1 of the 
AUX-TOC are managed with link information that is the 
byte 8 of each part table) starting with the pointer P-EMPTY. 
0474 The pointer P-PFRA in the sector 1 of the AUX 
TOC is a pointer for managing a free area in the case that one 
cluster area of the AUX data area has a picture data Smaller 
than one cluster the non-picture area of the one cluster area 
is a non-record area (recordable area) that is a free area. In 
other words, a part table designated by the pointer P-PFRA 
represents an address of a region as a free area. 

0475 The picture mode (S. Pict. mode) in each part table 
of the sector 1 of the AUX-TOC represents mode informa 
tion including a copy status of a picture file recorded at an 
address designated by each part table. 
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0476. The picture mode (S. Pict. mode) is defined as 
shown in for example FIG. 30(a). 
0477 The picture mode is composed of eight bits d1 to 
d8. Two bits of d1 and d2 represent a copy status. The copy 
Status is information that represents whether a copying 
operation of a particular picture file is permitted or not 
permitted. 

0478. In this example, when the copy status is (Oh), it 
represents that the copying operation is permitted. In this 
case, the picture file can be copied any number of times. 

0479. When the copy status is (1h), it represents that the 
copying operation of the picture file is permitted only one 
time. 

0480 When the copy status is (2h), it represents that the 
copying operation of the picture file is permitted only one 
time through an authenticated data bus. In other words, in 
this case, the copying operation is prohibited through a 
non-authenticated bus. 

0481) When the copy status is (3h), it represents that the 
copying operation of the picture file is prohibited. 

0482. The remaining six bits d3 to d8 are undefined in 
this example. 

0483 If the copying operation of data of a particular 
picture file is performed, the copy Status assigned to the 
copied picture file is updated as shown in FIG. 30(b) 
corresponding to the contents of a copy Status assigned to the 
original picture file. 

0484. In other words, when the copy status of a particular 
picture file is. “Oh', after the picture file is copied, the copy 
status “Oh is assigned to the copied picture file. In other 
words, the copying operation of the picture file is permitted 
any number of times. 

0485. On the other hand, when the copy status is “1h” or 
“2h', after the copy operation is performed, the copy Status 
"3h is assigned thereto and the further copying operation is 
prohibited. 

0486) 1-6-5-3. AUX-TOC, Sector 2 

0487 FIG. 24 shows the format of the sector 2 of the 
AUX-TOC. The sector 2 is a picture information table that 
is a data region for character information as picture infor 
mation in the case that information of a picture name, a 
record date/time, and a URL (Uniform Resource Locator) of 
Internet (according to the embodiment, Such picture infor 
mation is referred as picture information) is added to each 
picture file. 

0488. Before explaining the sector 2 of the AUX-TOC, 
the Structure of a picture information file recorded in the 
table portion of the sector 2 of the AUX-TOC will be 
described with reference to FIG. 31. A picture information 
file is a file that has information of picture information 
corresponding to one picture file. 

0489. As shown in FIG. 31, the picture information file 
Starts with a data unit as a picture name in ASCII code or 
another character code. The format of the picture name 
corresponds to the format of character information recorded 
in a slot of the Sector 4 of the U-TOC shown in FIG. 21. 
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0490 The data unit as a picture name is followed by 
“1Fh” that represents a delimiter between data units. The 
delimiter “1Fh' is followed by a data unit for a record 
date/time. The format of the record date/time corresponds to 
the format of the record date/time in a slot of the sector 2 of 
the U-TOC shown in FIG. 20. The data unit for the record 
date/time is composed of Six bytes. 
0491. The data unit for the record date/time is followed 
by the delimiter “1Fh”. The delimiter “1Fh” is followed by 
character information as a URL. The URL may be repre 
sented in ASCII code starting from the MSB rather than a 
character code (chara. code) that will be described later. The 
file ends with “00h'. 

0492. When one of the data units of the picture name, 
record date/time, and the URL is not substantial data, “00H' 
is placed for the data unit. 
0493 When a picture file is downloaded from a particular 
URL as a home page of Internet, the URL of the home page 
is added to the picture file. 
0494 Returning td FIG. 24, the sector 2 of the AUX 
TOC will be further described. 

0495) A header of the sector 2 of the AUX-TOC has a 
sector address (Sector)=02h and mode information 
(MODE)=02h. 
0496) In addition, the sector 2 of the AUX-TOC has 
pointers P-PIF1 to P-PIF99 (that can be expanded up to 
P-PIF255) as a pointer portion correspond to individual 
picture files recorded on the disc. A slot portion has 255 slots 
(01h) to (FFh) of eight bytes each that can be designated by 
the pointers P-PIF1 to P-PIF99 and one slot (00h) of eight 
bytes. 
0497. A maker code and a model code are followed by 
two bytes of pointers First PIF and Last PIF. The pointer 
First PIF represents the number of the first pointer of the 
pointers P-PIF1 to P-PIF99. The pointer Last PIF represents 
the last pointer of the pointers P-PIF1 to P-PIF99. 
0498) Slots (00h) to (FFh) has character information as 
picture information files in ASCII code or another character 
code. The type of characters in the slots (00) to (FFh) is 
defined by a character code (denoted by chara. code in FIG. 
24) placed at a predetermined byte position in the Sector 2 
of the AUX-TOC. 

0499. The character code is defined in such a manner that 
for example “00h” designates the ASCII code; “01h” des 
ignates the modified ISO. 8859-1 code; “02h” designates the 
music shifted JIS code; “03h” designates the KS C 5601 
1989 code (Korean); and “04h” designates the GB2312-80 
code (Chinese). 
0500) The pointers P-PIF1 to P-PIF99 designate part 
tables having picture information files with file numbers 
corresponding to the numbers of the individual pointers. For 
example, a slot designated by the pointer P-PIF1 has char 
acters corresponding to a picture of a first picture file. The 
slot (00h) of eight bytes is an area dedicated for the 
beginning of the recording of a picture information file 
corresponding to a cover picture. The slot (00h) is not 
designated by the pointer P-PIP(x). 
0501) The slots are linked corresponding to link infor 
mation. Thus, a picture information file corresponding to 
one picture file may be handled even if the size thereof is 
greater than 7 bytes. 
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0502. The pointer P-EMPTY is used for managing non 
used slots So that they are linked. 
0503) Different sectors of the AUX-TOC may be desig 
nated for picture names, record dates/times, and URLS Such 
that they may be managed independently. However, when 
various types of character information added to picture files 
are managed collectively as a picture information file as 
shown in FIGS. 24 and 31, the amount of data (number of 
TOC Sectors) required for management information 
becomes Smaller than the case that different sectors of the 
AUX-TOC are used for the picture names, record dates/ 
times and URLs. Thus, the record areas of the disc can be 
effectively used. 

0504 1-6-5-4. AUX-TOC, Sector 3 
0505) The sector 3 of the AUX-TOC shown in FIG.25 is 
a picture playback Sequence table. 
0506 The picture playback sequence table is manage 
ment information used for outputting a picture file (namely, 
displaying an image) of a picture file in Synchronization with 
a program Such as a music program that is reproduced. 

0507. The sector 3 of the AUX-TOC has a header that is 
composed of a picture address (Sector)=03h and mode 
information (MODE)=02h. 
0508. In addition, the sector 3 of the AUX-TOC has 
pointers P-TNP1 to P-TNP99 (that can be expanded up to 
P-TNP255) as a pointer portion corresponding to recorded 
picture files. The pointers P-TNP1 to P-TNP99 correspond 
to track numbers of audio data recorded in the program area. 
In other words, the pointers P-TNP1 to P-TNP99 correspond 
to the track 1 to track 99. 

0509. The table portion has 99 part tables (01h) to (63h) 
of eight bytes each designated by the pointers P-TNP1 to 
P-TNP99 and one part table (00h) of eight bytes. As with 
other sectors of the AUX-TOC, in this sector, all 'Os are 
placed in the remaining part tables (64h) to (FFh) that are not 
used. The pointers First TNP and Last TNP following the 
maker code and the model code represent the number of the 
first pointer number of the pointers P-TNP1 to P-TNP99 and 
the last pointer number of the pointers P-TNP1 to P-TNP99, 
respectively. 

0510 Each of the part tables designated by the pointers 
P-TNP1 to P-TNP99 has a start address and an end address 
in the offset address format of which the addresses start from 
the top position of the track. The sector 3 of the AUX-TOC 
designates addresses in the unit of a Sound group. 
0511. The byte 4 of each part table represents a particular 
picture file as a painter P-PNO. The pointer P-PNO has a 
value corresponding to one of picture files (P-PNO1 to 
P-PNO99) managed with the sector 1 of the AUX-TOC. In 
addition, other part tables can be linked corresponding to 
link information. In other words, it can be defined that a 
plurality of picture files can be displayed on the same track. 
0512 For example, when a first picture file is output at a 
particular timing during a reproducing operation of a music 
program as a first track, a start address and an end address 
of a picture output period are placed in a part table desig 
nated by the pointer P-TNP1 corresponding to the first track. 
Next, assuming the case that a picture of the first picture file 
is output until one minute and 30 Seconds elapses after the 
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first track is reproduced for one minute, an address corre 
sponding to an elapse of one minute after the beginning of 
the reproducing operation of the first track and another 
address corresponding to an elapse of one minute and 30 
Seconds are placed as a start address and an end address in 
the offset address format, respectively, to a part table des 
ignated with the pointer P-TNP1. The pointer P-PNO is 
designated to the P-PNO1 for the first picture file. 
0513. When it is desired to switchably display a plurality 
of pictures during the reproducing operation of one track, 
part tables are linked So as to manage the picture files to be 
output and the outputting periods thereof. 

0514) Although the part table (00h) corresponds to the 
cover picture, Since the cover picture is normally not output 
in Synchronization with a reproducing operation of an audio 
track, all 0s (Zeros) are placed as the start address and the 
end address of the part table (00h). 
0515. However, when both the start address and the end 
address of a part table corresponding to a certain track are all 
*0s, a picture of a designated picture file (denoted by the 
pointer P-PNO) is displayed during a period of which the 
Sound of the track is output. 
0516. When only the end address is all '0s, picture files 
designated with the pointer P-PNO are output until a start 
address of a picture file to be displayed next takes place in 
the period of the reproducing operation of the track. 

0517. When both the start address and the end address are 
not all '0s and they are the same, the picture file is 
prohibited from being displayed and output. 

0518) Also in the sector 5 of the AUX-TOC, non-used 
part tables are managed corresponding to link information of 
the pointer P-EMPTY. 

0519) 1-6-5-5. AUX-TOC, Sector 4 
0520. The sectors 4 and 5 of the AUX-TOC are used for 
managing text files. 

0521. The sector 4 of the AUX-TOC shown in FIG.26 is 
a management Sector as a text allocation table and is used for 
managing data files recorded as text files in the AUX data 
aca. 

0522. With the sector 4 of the AUX-TOC, text files are 
managed in the similar manner to that with the sector 0 of 
the U-TOC. 

0523 Assuming that all the AUX data area is used for 
recording of text files, text data for 38 clusters (x32 sectorsx 
2324 bytes) can be recorded. Such text data can be managed 
as up to 255 files with the sector 4 of the AUX-TOC. 
However, in this example, it is assumed that up to 100 files 
including one cover text are managed as will be described 
later. 

0524. The file length of each text file is handled as the 
number of Sectors. 

0525. One particular text file can be treated as a text file 
(cover text) corresponding to a so-called cover picture. 
0526. A header of the sector 4 of the AUX-TOC has a 
sector address (Sector)=04h and mode information 
(MODE)=02h. 
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0527 AS pointers P-TXNO(x) used for managing text 
files, the sector 4 of the AUX-TOC has pointers P-TXNO1 
to P-TXNO99 (that can be expanded up to P-TXNO255). 
The pointers P-TXNO1 to P-TXNO99 correspond to the 
track numbers of the audio trackS. Consequently, with the 
sector 4 of the AUX-TOC, up to 99 text files corresponding 
to the audio tracks 1 to 99 can be managed (except for the 
cover text). 
0528. The pointer portion also has pointers P-PFRA and 
P-EMPTY. 

0529) The sector 4 of the AUX-TOC has 99 part tables 
(01h) to (63h) of eight bytes each as a table portion corre 
sponding to respective pointers. Each of the part tables (01h) 
to (63h) has a start address, an end address, and a text mode. 
(The remaining-part tables (63h) to (FFh) are not used with 
all '0' placed therein). 
0530. The detail of the text mode will be described later. 
0531) A part table (00h) is a part table that is not 
designated by any pointer. In this example, the part table 
(00h) is used dedicatedly for managing the address of a text 
file designated as a cover text and the text mode. 
0532. The pointers P-TXNO1 to P-TXNO99 designate 
respective part tables So as to manage areas for respective 
text files. For example, a part table designated by the pointer 
P-TNXO1 has a start address, an end address, and a text 
mode of the first text file as a file number. 

0533. Since a text file is handled in the unit of a sector 
(namely, as the number of Sectors) as was described above, 
the Start address and the end address are represented as the 
number of sectors. “Oh” is placed at the data position that 
represents an address handled as the number of Sound 
groupS. 

0534. In addition, with the sector 4 of the AUX-TOC, a 
file managing operation for linking part tables corresponding 
to link information is not performed. In other words, one text 
file is not recorded in portions physically Spaced apart. 

0535. However, non-used part tables in the sector 4 of the 
AUX-TOC are managed corresponding to link information 
(that is the byte 8 of each part table) starting from the pointer 
P-EMPTY. 

0536 The pointer P-PFRA in the sector 4 of the AUX 
TOC is a pointer for managing a free area (recordable area) 
of a one-cluster area of the AUX data area in the case that 
a text file whose amount is Smaller than one cluster is 
recorded in the one-cluster area. In other words, the address 
of the free area is placed in a part table designated by the 
pointer P-PFRA. In the free area managing operation, the 
byte 8 of each part table may be used as link information. 
The part tables may be linked So that a plurality of areas 
Spaced apart are managed as a free area. 
0537 Next, the definition of the text mode designated in 
each part table of the sector 4 of the AUX-TOC will be 
described with reference to FIG. 32. 

0538. The text mode is an area at the position of the byte 
4 in each part table. The text mode is composed of eight bits 
d1 to d8 (one byte). 
0539. Of the eight bits d1 to d8, the two bits d1 and d2 
represent a copy Status. The copy Status is similar to the copy 
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status (S. Pict. mode) of a picture file described with 
reference to FIG. 30(a). For simplicity, the description of 
the copy Status is omitted. 
0540. The two bits d3 and d4 represent the contents of a 
text file. In this example, when the two bits d3 and d4 are 
“Oh', it represents that the text file is a Sung text. 

0541. In other words, the text file is a song text of a music 
program of a audio track. When the bits d3 and d4 are “1?h”, 
it represents that the text file is a text artist information (the 
artist name and So forth) of the artist who plays the music 
program as the audio track. 

0542. When the bits d3 and d4 are “2h”, it represents that 
the text file is a liner note (that is a guide attached to an 
album or the like). When the bits d3 and d4 are “3h”, it 
represents that the text file is another information. 
0543. The one bit d5 represents whether or not the text 
file has a time stamp. When the bit d5 is “0”, it represents 
that the text file does not have a time stamp. When the bit d5 
is “1”, it represents that the text file has a time stamp. The 
time stamp will be described later with reference to FIG. 33. 
0544 The three bits d6, d7, and d8 represent a character 
code. The character code is defined in Such a manner that for 
example “Oh designates the ASCII code, “1h'designates 
the modified ISO 8859-1 code; “2h” designates the music 
shifted JIS code; “3h” designates the KS C 5601-1989 code 
(Korean); and “4h” designates the GB2312-80 code (Chi 
nese). The character code is undefined (reserved) for “5h.” 
and “6h”. The character code “7h” designates a plain text. 
By defining the text file as a plain text file, it is possible to 
expand the character code. 

0545) 1-6-5-6. AUX-TOC, Sector 5 
0546 FIG. 27 shows a format of the sector 5 of the 
AUX-TOC. The Sector 5 of the AUX-TOC is a text infor 
mation table that is used as a data area for text information 
as character information of text name, a record date/time, 
and a URL of Internet (according to the embodiment, Such 
information is referred to as text information) added to each 
teXt. 

0547 The structure of a text information file recorded in 
a table portion of the sector 5.of the AUX-TOC is similar to 
that of a picture information file described with reference to 
FIG. 31. In other words, a text information file has a similar 
Structure to a picture information file except that the data 
unit of a picture name in FIG. 31 is substituted with a data 
unit of a text name. 

0548. In the format of the sector 5 of the AUX-TOC 
shown in FIG. 27, a header thereof has a sector address 
(Sector)=05h and mode information (MODE)=02h. 
0549. In addition, the sector 5 of the AUX-TOC has 
pointers P-TXIF1 to P-TXIF99 (that can be expanded up to 
P-TXIF255) as a pointer portion corresponding to text files. 
The slot portion also has 255 slots (01h) to (FFh) of eight 
bits each that can be designated by the pointers P-TXIF1 to 
P-TXIF99 and one slot (00h) of eight bytes. 
0550 A maker code and a model code are followed by 
pointers First TXIF and Last TXIF that represent the first 
pointer number and the last pointer number of the pointers 
P-TXIF1 to P-TXIF99, respectively. 
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0551 Slots (00h) to (FFh) as a table portion have char 
acter information as text information files in ASCII code or 
another character code. The type of characters to be placed 
is defined by a character code (chara. code) at a predeter 
mined byte position in the sector 2 of the AUX-TOC. 
0552. In this example, as with the sector 2 of the AUX 
TOC, the character code is defined in Such a manner that for 
example “00h' designates the ASCII code; “01h” designates 
the modified ISO 8859-1 code; “02h” designates the music 
shifted JIS code; “03h” designates the KS C5601-1989 code 
(Korean); and “04h” designates the GB2312-80 code (Chi 
nese). 
0553) The pointers P-TXIF1 to P-TXIF99 designate par 
ticular part tables for text information files of file numbers 
corresponding to the individual pointer numbers. For 
example, a slot designated by the pointer P-TXIF1 has 
characters corresponding to a picture of a first text file. Eight 
bytes of a slot (00h) are used as an area dedicated for the 
beginning of a cover text information file corresponding to 
a cover text. The slot (00h) is not designated with the pointer 
P-TXIF(x). 
0554. These slots can be linked corresponding to link 
information So that a text information file corresponding to 
one text file can be treated even if the text information file 
is greater than 7 bytes. 

0555. In addition, the pointer P-EMPTY is used for 
managing non-used slots corresponding to link information. 

0556. In this example, different AUX-TOC sectors may 
be designated for text names, record dates/times, and URLS 
So that they may be managed individually. However, when 
various types of character information added to picture files 
are managed collectively as text information files with the 
sector 5 of the AUX-TOC, the amount of data (number of 
TOC Sectors) required for management information is 
reduced similarly as with an information file. 

0557 1-6-6. Data File 
0558 1-6-6-1. Picture File Sector 
0559 Next, two types of data files that are a picture file 
and a text file as AUX data files managed with the above 
described sectors of the AUX-TOC will be described. 

0560. As a picture file, the file length of one still picture 
is not limited. 

0561. The image size of a still picture is 640x480 dots. A 
picture file is based on the JPEG format baseline. Since 
picture files are managed with the AUX-TOC, a bit stream 
of a file extends from the SOI (Start of Image) marker to the 
EOI (End of Image) marker corresponding to the JPEG 
Standard. 

0562. In addition, since the sector format is the mode 2 
and the third layer ECC is not used, the effective number of 
bytes as an image data capacity of one Sector is 2324 bytes. 
AS an example, assuming that a picture file according to the 
JPEG standard has a size of one cluster (=32 sectors), the 
actual data size ranges from 72045 (=2324x31+1) bytes to 
74368 (=2324x32) bytes. 
0563 The format of sectors that compose such picture 
files is for example as shown in FIG. 28. 
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0564) A header of 16 bytes that has a synchronous 
pattern, a cluster address (Cluster H and Cluster L), a Sector 
address (Sector), and mode information (02h) is disposed at 
the top of a Sector of a picture file. The remaining eight bytes 
are undefined (reserved). 
0565. Then, as represented as data DP0 to DP2323, a data 
area for image data of 2324 bytes is disposed. 

0566 In each of the last four bytes, “00h” is placed. 
Alternatively, error detection parities may be placed in the 
last four bytes. 

0567 1-6-6-2. Text File Sector 
0568. As a text file, text data of ASCII, Modified ISO 
8859-1, Music Shifted JIS or the like defined in the text 
mode of the sector 4 of the AUX-TOC can be recorded. 

0569. The format of a sector that composes a text file is 
for example as shown in FIG. 29. Referring to FIG. 29, as 
with a picture file, a header (16 bytes) and an undefined 
(reserved) area (eight bytes) are disposed from the top of the 
Sector. The undefined area is followed by a data area for data 
as a text file of 2324 bytes represented as data DTO to 
DT2323. 

0570). In each of the last four bytes, “00h” is placed. 
Alternatively, error detection parities may be placed in the 
last four bytes. 

0571. The data structure of a text file recorded in the 
Sector of the text file is shown in FIG. 33. However, the text 
file shown in FIG. 33 has a data structure corresponding to 
that case that the text file has a time stamp (d5='1') as the 
text mode of the sector 4 of the AUX-TOC. 

0572. As shown in FIG.33, the sector of the text file has 
a delimiter “1Eh” that represents a delimiter of each text file. 
The delimiter “1Eh” is followed by a data unit (three bytes, 
pure binary) that represents a time stamp. 

0573 The time stamp defines a displaying or outputting 
timing of a text file Synchronized with the reproduction of an 
audio track corresponding thereto. The time Stamp is rep 
resented by an offset address of the audio track. 

0574. The data unit that represents the time stamp is 
followed by a paragraph length data unit (three bytes, pure 
binary) that represents the data length of the data unit of a 
paragraph. The paragraph length data unit is followed by 
data of "1Fh” and a data unit of a paragraph (Substantial 
character information). 
0575) 1-7. Personal Computer 

0576) Next, the internal structure of the personal com 
puter 113 in the AV system according to the embodiment 
will be described with reference to FIG. 34. 

0577. The personal computer 113 shown in FIG. 34 has 
an IEEE 1394 interface 209 as an interface for exchanging 
data with the outside. The IEEE 1394 interface 209 is 
connected to the IEEE 1394 bus 116 as an external data bus 
So as to communicate with an external apparatus. 

0578. The IEEE 1394 interface 209 demodulates a packet 
received through the IEEE 1394 bus 116, extracts data from 
the demodulated packet, converts the extracted data into a 
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data format corresponding to an internal data communica 
tion, and outputs the resultant data to a CPU 201 through an 
internal bus 210. 

0579. In addition, the IEEE 1394 interface 209 receives 
data that is output under the control of the CPU 201, 
performs a modulation process corresponding to the IEEE 
1394 format Such as a packetizing process for the received 
data, and transmits the resultant data through the IEEE 1394 
bus 116 to the outside. 

0580. The CPU 201 executes various processes corre 
sponding to a program stored in for example a ROM 202. 
According to the embodiment, in order to allow various data 
to be transmitted and received corresponding to the IEEE 
1394 standard, a program for controlling the IEEE 1394 
interface 209 is stored in the ROM 202. In other words, the 
personal computer 113 has a set (of hardware and Software) 
that allows data to be transmitted and received correspond 
ing to the IEEE 1394. 
0581. In addition, data, programs, and so forth necessary 
for the CPU 201 to execute various processes are stored in 
a RAM 203. 

0582. A keyboard 205 and a mouse 206 are connected to 
an input/output interface 204. Operation signals are Supplied 
from the keyboard 205 and the mouse 206 to the CPU 201. 
A hard disk drive 207 having a hard disk as a storage 
medium is connected to the input/output interface 204. The 
CPU 201 can record or read data, a program, or the like to 
and from the hard disk of the hard disk drive 207 through the 
input/output interface 204. A display monitor 208 that dis 
plays an image is connected to the input/output interface 
204. 

0583. The internal bus 210 is composed of for example a 
PCI (Peripheral Component Interconnect) bus, a local bus, 
or a like bus. The internal bus 210 interconnects various 
internal functional circuit portions of the personal computer 
113. 

0584) The IEEE 1394 interface function of each of the 
IRD 112 and the MD recorder/player 1 that have been 
described above is substantially similar to that of the per 
sonal computer 113. 

0585. In other words, for the IRD 112 shown in FIG. 11, 
a program that allows the CPU 80 to control the IEEE 1394 
interface 60 is stored in a ROM (not shown in FIG. 11) of 
the IRD 112. For the MD recorder/player 1, a program that 
allows the system controller 11 to control the IEEE 1394 
interface 25 is stored in the program ROM 28. 
0586. It should be noted that the structure of the system 
interconnected through the IEEE 1394 bus line according to 
the embodiment is not limited to the above-described 
example. 

0587 2. Data Communication through IEEE 1394 Stan 
dard according to Embodiment 
0588) 2-1. Outline 
0589 Next, a data communication corresponding to the 
IEEE 1394 standard according to the embodiment of the 
present invention will be described. 
0590 The IEEE 1394 standard is a serial data commu 
nication Standard. 

28 
Sep. 1, 2005 

0591 Data transmission systems according to the IEEE 
1394 Standard are categorized as an isochronous communi 
cation System of which a communication is performed 
periodically and an asynchronous communication System of 
which a communication is performed asynchronously, not 
periodically. Generally, the isochronous communication SyS 
tem is used for transmitting and receiving data, while the 
asynchronous communication System is used for transmit 
ting and receiving various control commands. A transmitting 
operation and a receiving operation of two types of com 
munications Systems can be performed using a Single cable. 
0592. As was described above, the AV system according 
to the embodiment can transmit or receive (as user data) 
ATRAC data (audio data) and AUX data (picture files (JPEG 
still picture data)) and text files) associated with the ATRAC 
data between different apparatuses through the IEEE 1394 
bus. 

0593. In this example, the ATRAC data (audio data) is 
time Series audio data that is output corresponding to the 
reproduction time base. The ATRAC data should be output 
on real time basis. In addition, the data amount of the 
ATRAC data is larger than that of the AUX data. On the 
other hand, the data amount of the AUX data is not larger 
than that of the ATRAC data. Although the AUX data is 
Sometimes reproduced in Synchronization with the repro 
duction of audio data, the real time characteristic of the AUX 
data is not stricter than that of the ATRAC data. 

0594. Therefore, as an outline of the transmission form of 
the IEEE 1394 interface according to the embodiment, the 
ATRAC data (namely, audio data) is transmitted and 
received corresponding to the isochronous communication 
System, whereas the AUX data is transmitted and received 
corresponding to the asynchronous communication System. 
According to the embodiment, it is possible to transmit 
ATRAC data and AUX data in different events through the 
IEEE 1394 interface. Alternatively, ATRAC data and AUX 
data can be apparently simultaneously transmitted by trans 
mitting them at isochronous cycles on time division basis 
using the IEEE 1394 interface as will be described later. 
0595) Next, the embodiment will be described on the 
assumption of the transmission form according to the IEEE 
1394 standard that has been described above. 

0596) 2-2. Stack Model 
0597 FIG. 35 shows a stack model of the IEEE 1394 
according to the embodiment. 
0598. The IEEE 1394 format is largely categorized as an 
asynchronous System (400) and an isochronous system 
(500). 
0599 AS layers common to the asynchronous system 
(400) and the isochronous system (500), a physical layer 
(301) is disposed as the lowest layer. A link layer (302) is 
disposed above the physical layer (301). The physical layer 
(301) is a layer for controlling the transmission of a signal 
as hardware. The link layer (302) is a layer having a function 
for converting the IEEE 1394 bus into for example an 
internal bus corresponding to each apparatus. 
0600 The physical layer (301), the link layer (302) and 
a transaction layer (401) that will be described next are 
linked to a serial bus management (303) through event/ 
control/configuration lines. 
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0601) An AV cable/connector (304) is a physical connec 
tor and a cable for transmitting AV data. 

0602 The transaction layer (401) is disposed as an upper 
layer of the link layer (302) in the asynchronous system 
(400). The transaction layer (401) is a layer that defines a 
data transmission protocol of the IEEE 1394. As basic 
asynchronous transactions, a write transaction, a read trans 
action, and a lock transaction are defined as will be 
described later. 

0603) An FCP (Function Control Protocol) (402) is 
defined as an upper layer of the transaction layer (401). The 
FCP (402) uses control commands defined as an AV/C 
command (AV/C digital interface command set) (403) so 
that commands for various AV apparatus can be controlled. 

0604 For an upper layer of the transaction layer (401), 
plug control registers (404) that designate plugs (as the 
relation of logical connections of apparatus according to the 
IEEE 1394) using connection management procedures (505) 
are defined. The plugs will be described later. 

0605) A CIP header format (501) is defined as an upper 
layer of the link layer (302) of the isochronous system (500). 
Transmission protocols such as an SD-DVCR real time 
transmission (502), an HD-DVCR realtime transmission 
(503), an SDL-DVCR realtime transmission (504), an 
MPEG2-TS realtime transmission (505), and an audio and 
music realtime transmission (506) are defined in such a 
manner that they are managed by the CIP header format 
(501). 
0606) The SD-DVCR realtime transmission (502), the 
HD-DVCR realtime transmission (503), and the SDL 
DVCR real time transmission (504) are data transmission 
protocols for a digital VTR (Video Tape Recorder). 
0607 Data handled by the SD-DVCR realtime transmis 
sion (502) is a data sequence (SD-DVCR data sequence 
(507)) obtained corresponding to the definition of a SD 
DVCR recording format (508). 
0608) Data handled by the HD-DVCR realtime transmis 
sion (503) is a data sequence (SD-DVCR data sequence 
(509)) obtained corresponding to the definition of a HD 
DVCR recording format (510). 
0609 Data handled by the SDL-DVCR realtime trans 
mission (504) is a data sequence (SD-DVCR data sequence 
(511)) obtained corresponding to the definition of an SDL 
DVCR recording format 512. 

0610) The MPEG2-TS realtime transmission (505) is a 
transmission protocol corresponding to a tuner for a digital 
satellite broadcast. Data handled by the MPEG2-TS real time 
transmission (505) is a data sequence (MPEG2-TS data 
sequence (513)) obtained corresponding to the definition of 
a DVB recording format (514) or an ATV recording format 
(515). 
0611) The audio and music real time transmission (506) is 
a transmission protocol for general digital audio apparatuses 
including for example an MD System according to the 
embodiment. Data handled by the audio and music real time 
transmission (506) is a data sequence (audio and music data 
Sequence) obtained corresponding to the definition of an 
audio and music recording format (517). 
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0612 2-3. Signal Transmission Form 
0613 FIG. 36 shows an example of the structure of a 
cable used actually as an IEEE 1394 bus. 
0614) Referring to FIG. 36, a pair of connectors 600A 
and 600B are connected to each other through a cable 601. 
In this example, Six pins having pin numbers 1 to 6 are used 
as pin terminals of the connectors 600A and 600B. 
0615. The pin terminals disposed on the connectors 600A 
and 600B are allocated in such a manner that the pin number 
1 is for the power supply (VP); the pin number 2 is for the 
ground (VG); the pin number 3 is for TPB1; the pin number 
4 is for TPB2; the pin number 5 is for TPA1; and the pin 
number 5 is for TPA2. 

0616) The pins of the connectors 600A and 600B are 
connected as follows: 

0617 Pin number 1 (VP)-pin number 1 (VP) 
0618. Pin number 2 (VG)-pin number 2 (VG) 
0619) Pin number 3 (TPB1)-pin number 5 (TPA1) 
0620 Pin number 4 (TPB2)-pin number 6 (TPA2) 
0621 Pin number 5 (TPA1)-pin number 3 (TPB1) 
0622 Pin number 6 (TPA2)-pin number 3 (TPB2) 

0623) Among these pin connections, the following two 
pairs of twisted lines form a signal line 601A for differen 
tially transmitting a signal between the connectors 600A and 
6OOB. 

0624 Pin number 3 (TPB1)-pin number 5 (TPA1) 
0625 Pin number 4 (TPB2)-pin number 6 (TPA2) 

0626. The following two pairs of twisted lines form a 
signal line 601B for differentially transmitting a signal 
between the connectors 600A and 600B. 

0627 Pin number 5 (TPA1)-pin number 3 (TPB1) 
0628 Pin number 6 (TPA2)-pin number 3 (TPB2) 

0629. A data signal (Data) shown in FIG. 37(a) and a 
strobe signal (Strobe) shown in FIG. 37(b) are transmitted 
through the two signal lines 601A and 601B, respectively. 
0630. The data signal shown in FIG.37(a) is output from 
the pins. TPB1 and TPB2 and input to the pins TPA1 and 
TPA2 using one of the signal lines 601A and 601B. 
0631) The strobe signal shown in FIG. 37(b) is obtained 
by performing a predetermined logical operation for a data 
Signal and a transmission clock signal Synchronized with the 
data Signal. The frequency of the Strobe Signal is lower than 
that of an actual transmission clock Signal. The Strobe Signal 
is output from the pins TPA1 and TPA2 to the pins TPB1 and 
TPB2 using one of the signal lines 601A and 601B that is not 
used for transmitting the data Signal. 
0632 For example, assuming that the data Signal and the 
strobe signal shown in FIGS. 37(a) and 37(b) are input to a 
particular apparatus corresponding to the IEEE 1394 Stan 
dard, the apparatus performs a predetermined logical opera 
tion for the data Signal and the Strobe Signal that has been 
input, generates a transmission clock signal (Clock) as 
shown in FIG.37(c), and uses the transmission clock signal 
for a required input data Signal process. 
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0633. In the IEEE 1394 format, since a data transmission 
is performed by Such a hardware structure, it is not necessary 
to transmit a high frequency clock Signal between appara 
tuses through a cable. Thus, the reliability of the Signal 
transmission is improved. 
0634. In the above-described example, the structure of 
six pins was explained. However, the IEEE 1394 format 
permits another Structure using four pins for the Signal lines 
601A and 601B as two twisted lines, eliminating the power 
supply (VP) and the ground (VG). For example, the MD 
recorder/player 1 according to the embodiment uses a four 
pin type cable So as to provide the user with a more simple 
System. 

0635 2-4. Bus Connection Between Apparatuses 
0636 FIG. 38 shows an example of connections among 
several apparatuses through the IEEE 1394 bus. FIG. 38 
shows the Structure of a System of which five apparatuses 
(nodes) A, B, C, D, and E are connected through the IEEE 
1394 bus (namely, cables). 
0637 With the IEEE 1394 interface, so-called “daisy 
chain connections of which apparatuses A, B, and C are 
connected in series through the IEEE 1394 bus can be 
performed. In addition, with the IEEE 1394 interface, so 
called “branch connections of which a particular apparatus 
and a plurality of apparatuses are connected in parallel can 
be performed (for example, as shown in FIG. 38, an 
apparatus A and apparatuses B, D, and E are connected). 
0638. With the IEEE 1394 interface, in a combination of 
branch connections and daisy chain connections, up to 63 
apparatuses (nodes) can be connected. AS daisy chain con 
nections, up to 16 apparatuses (16 pops) can be connected. 
The IEEE 1394 interface does not require a terminator 
unlike with the SCSI system. 
0639. In addition, with the IEEE 1394 interface, appara 
tuses connected in daisy chain connections and/or branch 
connections of a System can communicate with other appa 
ratuses connected thereto. In the system shown in FIG. 38, 
any two of the apparatuses A, B, C, D and E can commu 
nicate with each other. 

0640. In a system of which a plurality of apparatuses are 
interconnected through the IEEE 1394 bus (this system is 
hereinafter referred to as IEEE 1394 system), a process for 
uniquely assigning node IDS to the individual apparatuses of 
the System is actually performed. This process is Schemati 
cally shown in FIG. 39. 
0641. In an IEEE 1394 system connected as shown in 
FIG. 39(a), when the connection or disconnection of a 
cable, the power on/off operation of a particular apparatus of 
the System, a Spontaneous generation proceSS in a PHY 
(physical layer protocol) or the like takes place, the bus of 
the IEEE 1394 system is reset. In this case, a process for 
notifying all the apparatus A, B, C, D, and E of the System 
that the bus has been reset through the IEEE 1394 bus is 
executed. 

0642. As a result of the bus reset notification, a commu 
nication (child notify) is made and thereby the relation of a 
parent and children is defined among adjacent apparatuses. 
In other words, a tree Structure is formed among the appa 
ratuses in the IEEE 1394 system. Corresponding to the tree 
Structure, a root apparatus is defined. The root apparatus is 
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an apparatus of which all terminals are defined as children 
(Ch). In the system shown in FIG. 39(b), the apparatus B is 
defined as a root apparatus. In other words, when a terminal 
of the apparatus A is connected to the root apparatus B, the 
terminal is defined as a parent (P). 
0.643. After the tree structure and the root of the IEEE 
1394 system have been defined as described above, each 
apparatus outputs a Self-ID packet as a declaration of a 
Node-ID of the apparatus itself as shown in FIG. 39(c). 
Then, the root apparatus Successively approves (grants) the 
node-IDs and allocates the addresses (node-ID) of the indi 
vidual apparatuses of the IEEE 1394 system. 

0644 2-5. Packets 
0645. In the IEEE 1394 format, to transmit data, an 
isochronous cycle (nominal cycle) is repeated as shown in 
FIG. 40. In this example, the time period of one isochronous 
cycle is 125 pSec that is equivalent to a frequency band of 
100 MHz. It should be noted that the IEEE 1394 Standard 
permits any other value of the isochronous cycle other than 
125 usec. Data to be transmitted is packetized corresponding 
to each isochronous cycle. 
0.646. As shown in FIG. 40, a cycle start packet that 
represents the beginning of one isochronous cycle is placed 
at the top thereof. 
0647. Although not described in detail, the generation 
timing of the cycle Start packet is designated by a particular 
apparatus assigned as a cycle master of the IEEE 1394 
System. 

0648. The cycle start packet is preferentially followed by 
isochronous packets. The isochronous packets are pack 
etized for each channel, arranged on time-division basis, and 
transmitted (isochronous subactions) as shown in FIG. 40. 
In the isochronous Subactions, a stop period (for example, 
0.05 uSec) referred to as isochronous gap is placed as a 
delimiter of each packet. 

0649. In such a manner, with the IEEE 1394 system, 
isochronous data can be transmitted and received on mul 
tiple channels through a single transmission line. 
0650 Assuming that the MD recorder/player according 
to the embodiment transmits available ATRAC data (com 
pressed audio data) corresponding to the isochronous Sys 
tem, when the ATRAC data is transmitted at a conventional 
transmission rate of 1.4 Mbps, a time series continuity (real 
time characteristic) is assured if ATRAC data of at least 
substantially 20 and several Mbytes is transmitted as isoch 
ronous packets for each period of one isochronous cycle of 
125 uSec. 
0651) For example, when a particular apparatus transmits 
ATRAC data, although not described in detail, the apparatus 
requests an IRM (Isochronous Resource Manager) of the 
IEEE 1394 system for a size of an isochronous packet with 
which the ATRAC data can be securely transmitted on real 
time basis. The IRM monitors the current data transmission 
State and permits or does not permit the requested apparatus 
corresponding to the monitored result. When the IRM has 
permitted the apparatus for the requested size, the apparatus 
can packetize the ATRAC data as isochronous packets and 
transmit them using a designated channel. This is referred to 
as band reservation of the IEEE 1394 interface. 
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0652 Asynchronous Subactions as asynchronous packets 
are transmitted in the remaining band of which the isoch 
ronous Subactions are used in the isochronous cycle. 
0653 FIG. 40 shows an example of which two asyn 
chronous packets that are a packet A and a packet B are 
transmitted. The asynchronous packets are followed by a 
Stop period of an ack gap (0.05 uSec) and a signal referred 
to as ACE (Acknowledge). The ACE is a signal that is 
generated by hardware and output from the reception side 
(target) to the transmission side (controller) during an asyn 
chronous transaction as will be described later. The ACE 
notifies the transmission Side that the reception side has 
received Some asynchronous data. 
0654) Before and after a pair of an asynchronous packet 
and an ACE as a data transmission unit, a stop period 
referred to as Subaction gap of approximately 10 uSec is 
placed. 

0655 When ATRAC data is transmitted as isochronous 
packets and an AUX data file associated therewith as asyn 
chronous packets, the ATRAC data and the AUX data file 
can be transmitted apparently simultaneously. 

0656 2–6. Transaction Rule 
0657 FIG. 41(a) is a process transition diagram showing 
a basic communication rule (transaction rule) for an asyn 
chronous communication. The transaction rule is defined in 
the FCP. 

0658) As shown in FIG. 41(a), first, at step S11, a 
requester (transmission Side) transmits a request to a 
responder (reception side). When the responder receives the 
request (at Step S12), the responder sends back an acknowl 
edge to the requester (at step S13). When the transmission 
Side receives the acknowledge, the transmission side recog 
nizes that the reception side has received the request (at Step 
S14). 
0659 Thereafter, the responder transmits a response 
against the request received at Step S12 to the requester (at 
step S15). The requester receives the response (at step S16) 
and transmits an acknowledge as a response against the 
response to the responder (at step S17). The responder 
receives the acknowledge and recognizes that the transmis 
Sion Side has received the response. 
0660 Request transactions shown in FIG. 41(a) are 
largely categorized as three types of a write request, a read 
request, and a lock request shown as a left portion of FIG. 
41(b). 
0661 The write request is a command causing the 
responder to write data. The read request is a command 
causing the responder to read data. The lock request is a 
command causing the responder to perform a Swapping 
operation, a comparing operation, a masking operation, or 
the like (these operations are not described herein). 
0662. The write request is defined as three types corre 
sponding to the data size of a command (operand) placed in 
an asynchronous packet (AV/C command packet) that will 
be described later. The write request (data quadlet) is used to 
transmit a command corresponding to only the header size 
of an asynchronous packet. The write request (data block: 
data length=4 bytes) and the write request (data block: data 
lengthz4 bytes) are used to transmit a command with a data 
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block added to the header of an asynchronous packet. Thus, 
they are different from each other in terms of whether or not 
the data Size of an operand placed in the data block is equal 
to or greater than four bytes. 
0663 Likewise, the read request is defined as three types 
corresponding to the data Size of an operand placed in an 
asynchronous packet, that is, the read request (data quadlet), 
the read request (data block: data length=4 bytes) and the 
read request (data block: data lengthz4 bytes). 
0664) The response transaction is shown as a right por 
tion of FIG. 41(b). 
0665 Corresponding to the three types of write requests 
described above, a write response and a no response are 
defined. 

0.666 Corresponding to the read request (data quadlet), a 
read response (data quadlet) is defined. Corresponding to the 
read request (data block: data length=4 bytes) or the read 
request (data block: data lengthz4 bytes), a read response 
(data block) is defined. 
0667 Corresponding to the lock request, a lock response 
is defined. 

0668 2-7. Addressing 
0669 FIG. 42 shows the addressing structure of the 
IEEE 1394 buS. 

0670) As shown in FIG. 42(a), according to the IEEE 
1394 format, 64 bits are used for a bus address register 
(address space). 
0671 An area of high order 10 bits of the bus address 
register represents a bus ID for identifying the IEEE 1394 
bus. This area allows a total of 1023 bus IDs that are bus #0 
to bus #1022 to be assigned as shown in FIG.42(b). The bus 
ID bus #1023 is defined as a local bus. 

0672. In FIG. 42(a), an area of six bits following the bus 
address represents node IDs of apparatuses connected to 
each IEEE 1394 bus identified by the bus ID. As shown in 
FIG. 42(c), the node IDs can identify 63 different node IDs 
from node #0 to node #62. 

0673. The area of a total of 16 bits that represents the bus 
ID and the node ID is equivalent to a destination ID of the 
header of an AV/C Command packet that will be described 
later. The bus ID and node ID identify each apparatus 
connected to each bus in the IEEE 1394 system. 
0674) In FIG. 42(a), an area of 26 bits following the node 
ID is a register Space. An area of 28 bits following the 
register Space is a register address. 

0675. The value of the register space is FFF FFh that 
represents the register shown in FIG. 42(d). The register 
address designates the address of the register shown in FIG. 
42(e). 
0676 Briefly speaking, when serial bus-dependent reg 
isters starting from the address 512 0000200h of the reg 
ister shown in FIG. 42(e) are referenced, information of the 
cycle time of the isochronous cycle and a free channel can 
be obtained. 

0677. In addition, when the contents of the configuration 
ROM starting from the address 10240000400h are refer 
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enced, the node unique ID and So forth corresponding to the 
type of the node can be identified. 
0678) 2-8. CIP 
0679 FIG. 43 shows the structure of a CIP (Common 
isochronous packet). In other words, FIG. 43 shows the data 
structure of an isochronous packet shown in FIG. 40. 
0680 AS described above, as one type of record and 
reproduction data handled by the MD recorder/player 
according to the embodiment, ATRAC data (audio data) is 
transmitted and received by an isochronous communication 
corresponding to the IEEE 1394 standard. In other words, an 
amount of data that Satisfies the real time characteristic of 
the data communication is placed in isochronous packets 
and Successively transmitted at each isochronous cycle. 
0681) The first 32 bits (one quadlet) of the CIP are used 
as the header of an IEEE 1394 packet. 
0682. The header of the IEEE 1394 packet starts with an 
area data length of 16 bits. The area data length is followed 
by an area tag of two bits. The area tag is followed by an area 
channel of six bits. The area channel is followed by an area 
tcode of four bits. The area teode is followed by an area sy 
of four bits. 

0683) The header of the IEEE 1394 packet is followed by 
an area header CRC of one quadlet. 
0684. The area header CRC is followed by an area of 
two quadlets used for a CIP header. 
0685. The first two bytes of the first quadlet of the CIP 
header are '0' and '0'. The two bytes '0' and “0” are followed 
by an area SID (transmission node number) of six bits. The 
area SID is followed by an area DBS (data block size) of 
eight bits. The area DBS represents the size of a data block 
(namely, a packetized data unit). The area DBS is followed 
by an areas FN (of two bits) and an area QPC (of three bits). 
The area FN represents the number of packets into which 
data is divided. The area QPC represents the number of 
added quadlets that are divided. 
0686. An area SPH (of one bit) represents a flag of the 
header of a Source packet. An area DBC represents the value 
of a counter for counting the number of packets that were 
lost. 

0687. The first two bytes of the second quadlet of the CIP 
header are '0' and '0'. The two bytes '0' and “0” are followed 
by an area FMT (of six bits) and an area FDF (of 24 bits). 
The area FMT represents a signal format (transmission 
format). The value of the area FMT can identify the data 
type (data format) of data placed in the CIP. In reality, the 
value of the area FMT can identify MPEG stream data, audio 
Stream data, digital video camera (DV) stream data, and 
other data. The data formats that can be indicated with the 
area FMT correspond to transmission protocols Such as the 
SD-DVCR realtime transmission (502), the HD-DVCR real 
time transmission (503), the SDL-DVCR realtime transmis 
sion (504), the MPEG2-TS realtime transmission (505), and 
the audio and music realtime transmission (506) managed 
with the CIP header format 401 shown in FIG. 35. 

0688. The area FDF is a format dependent field that 
represents Sub categories of the data format classified with 
the FMT. The area FDF can identify audio data as for 
example linear audio data or MIDI data. 
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0689 For example, with respect to ATRAC data accord 
ing to the embodiment, the area FMT represents that it is 
audio Stream data and the area FDF represents that the audio 
stream data is ATRAC data. 

0690. When the area FMT represents MPEG data, the 
area FDF represents Synchronous control information 
referred to as TSF (Time Shift Flag). When the FMT 
represents the DVCR (digital video camera), the area FDF 
is defined as shown with a lower portion of FIG. 43. In this 
example, the first area 50/60 (of one bit) represents the 
number of fields per second. The second area STYPE (of 
five bits) represents that the video format is SD or HD. The 
third area SYT represents a time stamp used for synchro 
nizing frames. 
0691. The CIP header is followed by n data blocks 
represented by the area FMT and the area FDF. Where the 
area FMT and the area FDF represent ATRAC data, ATRAC 
data is placed in the area of the data blockS. 
0692 The data blocks are followed by the last area 
data CRC. 
0693 2-9. Connection Management 
0694. In the IEEE 1394 format, the relation of appara 
tuses connected through the IEEE 1394 bus is defined by a 
logical connection concept referred to as “plug. 
0695 FIG. 44 shows an example of the relation of 
connections defined by plugs. Referring to FIG. 44, as the 
structure of a system, a VTR 1, a VTR2, a set top box (STB: 
digital satellite broadcast tuner), a monitor apparatus (Moni 
tor), and a digital still camera (Camera) are connected 
through an IEEE 1394 bus. 
0696) In the IEEE 1394 format, there are two types of 
Structures of connections of plugs that are point-to-point 
connection and broadcast connection. 

0697 The point-to-point connection is a structure of 
connections of which the relation between a transmitter and 
a receiver is given and data is transmitted therebetween 
using a particular channel. 

0698. In contrast, the broadcast connection is a structure 
of connections of which a transmitter transmits data without 
designating a receiver and a channel for use. The receiver 
side receives data without identifying a transmitter. When 
necessary, the receiver Side performs a particular process 
corresponding to contents of the received data. 
0.699. In the example shown in FIG. 44, as an example of 
the point-to-point connection, two States are shown. AS the 
first state, the STB transmits data and the VTR 1 receives the 
data through a channel #1. AS the Second State, the digital 
still camera transmits data and the VTR 2 receives the data 
through a channel #2. 
0700. In the example shown in FIG. 44, also another 
State is shown as a third State. As the third State, the digital 
Still camera transmits data corresponding to the broadcast 
connection. In this example, the monitor apparatus receives 
data transmitted corresponding to the broadcast connection 
and performs a predetermined response process. 

0701 Such a connection structure (plug structure) is 
accomplished with a PCR (Plug Control Register) disposed 
in an address Space of each apparatus. 
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0702 FIG. 45(a) shows the structure of an oPCRIn 
(output plug control register). FIG. 45(b) shows the struc 
ture of an iPCRn (input plug control register). The sizes of 
the plug control registers oPCRn and iPCRIn are both 32 
bits. 

0703) In the oPCR shown in FIG. 45(a), when the value 
of an area on-line of one bit (the high order bit 1) is '1', it 
represents that data is transmitted corresponding to the 
broadcast connection. On the other hand, when the value of 
the area on-line is 0, it represents that data is transmitted 
corresponding to the point-to-point connection using a chan 
nel represented by an area channel number of six bits 
(starting from the high order bit 11). In the iPCR shown in 
FIG. 45(b), when the value of an area on-line of one bit (the 
high order bit 1) is '1', it represents that data is received 
corresponding to the broadcast connection. When the value 
of the area on-line is 0, it represents that data is received 
corresponding to the point-to-point connection using a chan 
nel represented by an area channel number of six bits 
(starting from the high order bit 11). 
0704 2-10. Command and Response corresponding to 
FCP 

0705. In the IEEE 1394 format according to the embodi 
ment, AUX data (JPEG picture file and text file) that is 
recording/reproduction data for the MD recorder/player is 
transmitted and received using an asynchronous communi 
cation. 

0706. According to the embodiment, the transmission of 
AUX data using a asynchronous communication is defined 
in the FCP (402) shown in FIG. 35. Next, a transaction 
defined in the FCP will be described. 

0707 As the FCP, the write transaction (refer to FIG.41) 
defined for an asynchronous communication is used. Thus, 
when AUX data according to the embodiment is transmitted, 
the write transaction of the asynchronous communication is 
used corresponding to the FCP. 

0708 An apparatus that supports the FCP has a com 
mand/response register. Such an apparatus writes a message 
to the command/response register So as to accomplish a 
transaction in Such a manner as will be described with 
reference to FIG. 46. 

0709. In a process transition diagram shown in FIG. 46, 
as a proceSS for transmitting a command, the controller 
executes a process for generating a transaction request and 
transmitting a write request packet to a target at Step S21. 
The target receives a write request packet and writes data to 
the command/response register at Step S22. At this point, the 
target further transmits an acknowledge to the controller. 
The controller receives the acknowledge (at steps S23 and 
S24). A sequence of processes that have been performed till 
now is a process for transmitting a command. 
0710. Thereafter, as a process for responding to the 
command, the target transmits a write request packet (at Step 
S25). The controller receives the write request packet and 
writes it to the command/response register (at Step S26). In 
addition, the controller transmits an acknowledge corre 
sponding to the reception of the write request packet to the 
target (at Step S27). The target receives the acknowledge and 
thus recognizes that the controller has received the write 
request packet (at Step S28). 
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0711. In other words, the command transmitting process 
performed by the controller against the target and the 
response transmitting process performed by the target 
against the controller responding to the command transmit 
ting process are basic data transmissions (transactions) cor 
responding to the FCP. 
0712 2-11. AV/C Command Packets 
0713. As was described with reference to FIG. 35, cor 
responding to the FCP, various AV apparatuses can be 
asynchronously communicated using AV/C commands. 
0714 As described above with reference to FIG. 41, 
three types of transactions of write, read, and lock are 
defined as asynchronous communications. In reality, write 
request/response packets, read request/response packets, and 
lock request/response packets corresponding to individual 
transactions are used. Corresponding to the FCP, the write 
transaction that was described above is used. 

0715 FIG. 47 shows the format of the write request 
packet (asynchronous packet (write request for Data 
Block)). According to the embodiment, the write request 
packet is used as an AV/C command packet. 
0716 The high order five quadlets (first to fifth quadlets) 
of the write request packet are used for a packet header. 
0717. An area of the high order 16 bits of the first quadlet 
of the packet header is destination ID. The area destina 
tion ID represents the node ID of the transmission destina 
tion of the data. The area destination ID is followed by an 
area t1 (transact label) of 6 bits. The area t1 represents a 
packet number. The area t1 is followed by an area rt (retry 
code) of two bits. The area rt represents whether the packet 
is an originally transmitted packet or a re-transmitted packet. 
The area rt is followed by an area toode (transaction code) 
for four bits. The area toode represents an instruction code. 
The area teode is followed by an area pri (priority) for four 
bits. The area pri represents a priority level of the packet. 
0718. An area of high order 16 bits of the second quadlet 
is source ID. The area source ID represents the Node ID of 
the transmission Source of data. 

0719. An area of a total of 48 bits of the low order 16 bits 
of the Second quadlet and the entire third quadlet is desti 
nation offset. The area destination offset represents the 
addresses of the command register (FCP COMMAND reg 
ister) and the response register (FCP RESPONSE register). 
0720) The area destination ID and the area destination 
offset are equivalent to the address space of 64 bits defined 

in the IEEE 1394 format. 

0721 An area of the high order 16 bits of the fourth 
quadlet is data length. The area data length represents the 
data size of an area datafield (that is Surrounded by a Solid 
line in FIG. 47). The area datafield will be described later. 
0722. The area data length is followed by an area extend 
ed teode of the low order 16 bits. The area extended teode 
is used when the tcode is expanded. 
0723. An area of 32 bits of the fifth quadlet is header 
CRC. The area header CRC represents a CRC calculation 

value for checking the Sum of the packet header. 
0724. A data block is disposed starting from the sixth 
quadlet following the packet header. An area datafield is 
formed at the top of the data block. 
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0725 ACTS (Command and Transaction Set) is placed 
in the high order four bytes of the Sixth quadlet as a top area 
of the datafield. The CTS represents the ID of the command 
Set of the write request packet. For example, when the value 
of the CTS is set to 0000 as shown in FIG. 47, the contents 
of the datafield are an AV/C command. In short, the CTS 
represents that the write request packet is an AV/C command 
packet. Thus, according to the embodiment, Since an AV/C 
command is used in the FCP, 0000 is placed in the CTS. 
0726. The area CTS is followed by an area ctype (com 
mand type; functional classification of the command) or an 
area response of four bits. The area response represents the 
result of a process (response) corresponding to the com 
mand. 

0727 FIG. 48 shows the contents of the definition of the 
above-described areas ctype and response. 
0728) As the values of the area ctype (command), 0000 
to 0111 can be used. The value 0000 is defined as a 
control command; the value 0001 as a status command; the 
value 0010 as an inquiry command; the value 0011 as a 
notify command; and the values 0100 to 0111 are cur 
rently undefined (reserved). 
0729. The control command is a command that causes an 
external apparatus to control a function of the local appa 
ratus. The Status command is a command that causes an 
external apparatus to ask the local apparatus for the Status 
thereof. The inquiry command is a command that causes an 
external apparatus to inquire the local apparatus whether it 
Supports a control command. The notify command is a 
command that causes an external apparatus to ask for the 
local apparatus to notify the external apparatus of a change 
of the Status of the local apparatus. 
0730. As the values of the area response, 1000 to 1111 
can be used. The value 1000 is defined as a response “not 
implemented”; the value 1001 as a response “accepted’; 
the value 1010 as a response “rejected”; the value 1011 
as a response “in transition’; the value 1100 as a response 
“implemented/stable'; the value 1101 as a response 
“changed'; the value 1110 as a response “reserved”; and 
the value 1111 as a response “interim'. 
0731. Such responses are used corresponding to the type 
of a command. For example, as a response to the command 
control, one of the four responses “not implemented’, 
“accepted”, “rejected”, and “interim” is selectively used 
corresponding to a Situation of the responder Side and So 
forth. 

0732 Referring back to FIG. 47, the area ctype/response 
is followed by an area subunit-type of five bits. The area 
Subunit-type represents the destination of the command or 
the Subunit of the transmission Source of the response. 
According to the IEEE 1394 format, an apparatus itself is 
referred to as unit, and the type of a functional element 
disposed in the unit (apparatus) is referred to as Subunit. For 
example, a conventional VTR as a unit has two Subunits that 
are a tuner and a video cassette recorder/player. The tuner 
receives a ground radio wave and a direct broadcast. 
0733. The subunit-type is defined as shown in FIG. 
49(a). Referring to FIG. 49(a), 00000) is defined as a 
monitor; 00001 to 00010) are reserved; 00011) is defined 
as a disc recorder/player; 00100 as a VCR; 00101 as a 
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tuner; 00111 as a camera; 01000 to 11110 are reserved; 
and 11111 is defined as a unit that does not have a subunit. 
0734 Referring back again to FIG. 47, the area subunit 
type is followed by an area id (Node ID) of three-bits. The 
area id (Node ID) identifies one of a plurality of subunits 
that are of the same type. 
0735. The area id (Node ID) is followed by an area 
opcode of eight bits, The area opcode is followed by an area 
operand of eight bits. 
0736. The opcode is an operation code. The operand has 
information (parameter) required for the opcode. The 
opcode is defined for each Subunit and has a table of a list 
of opcodes unique to the individual subunit. When a subunit 
is a VCR, various commands including a command play 
(reproduction) and a command record (record) are defined 
for the opcode as shown in FIG. 49(b). Operands are defined 
for each opcode. 
0737. The area datafield shown in FIG. 47 essentially 
requires 32 bits of the sixth quadlet. However, when nec 
essary, operands can be added following the Sixth quadlet (as 
additional operands). 
0738. The area datafield is followed by an area 
data CRC. When necessary, a padding can be placed before 
the area data CRC. 
0739 2-12. Plugs 
0740 Next, plugs according to the IEEE 1394 format will 
be described in brief. AS was described with reference to 
FIG. 45, plugs represent the relation of logical connections 
of apparatuses according to the IEEE 1394 format. 
0741. As shown in FIG. 50, data (a request) such as 
command or the like that is valid in an asynchronous 
communication is transmitted from a producer to a con 
Sumer. The producer and the consumer represent appara 
tuses that function as a transmitter and a receiver, respec 
tively, on the IEEE 1394 interface. The consumer has a 
segment buffer to which data is written by the producer (the 
segment buffer is denoted by hatched lines in FIG. 50). 
0742. In the IEEE 1394 system, information (connection 
management information) for defining particular appara 
tuses as the producer and the consumer is Stored at a 
predetermined position in a plug address denoted by meshed 
lines. The Segment buffer is disposed following the plug 
address. 

0743 The address range (data amount) of the segment 
buffer of the consumer to which data can be written is 
defined by a limit count register that is managed by the 
consumer Side as will be described later. 

0744 FIG. 51 shows the structure of the address space of 
plugs in an asynchronous communication. 
0745. The address space of 64 bits of plugs is divided into 
2'' (64 K) nodes as shown in FIG. 51(a). Plugs are assigned 
in the address space of each node as shown in FIG. 51(b). 
Each plug is composed of a register denoted by a meshed 
area and a Segment buffer denoted by a hatched line area as 
shown in FIG. 51(c). Information (for example, a transmis 
Sion data Size and a receivable data Size) necessary for 
managing data eXchanged between the transmission side 
(producer) and the reception side (consumer) is stored to the 
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register as will be described next. The Segment buffer is an 
area for data transmitted from the producer to the consumer 
are written. According to the IEEE 1394 format, it is defined 
that the size of the segment buffer is at least for example 64 
bytes. 

0746 FIG. 52(a) shows plug addresses. In other words, 
FIG. 52(a) shows the same contents as those of FIG. 51(c). 
0747. As shown in FIG. 52(a), a register is disposed at 
the top of the plug addresses. The register is followed by a 
Segment buffer. 

0748 FIG. 52(b) shows the internal structure of the 
register. Referring to FIG. 52(b), a producer count register 
of for example 32 bits is disposed at the top of the register. 
The producer count register is followed by limit count 
registers 1 to 14 of 32 bits each. In other words, the area 
register is composed of one producer count register and 14 
limit count registers. The limit counter register 14 is 
followed by an unused area. 
0749. The plug structure shown in FIG. 52(a) and FIG. 
52(b) is designated with an offset address (address offset) as 
shown in FIG. 52(c). 
0750. In other words, offset address 0 represents a con 
Sumer port (producer count register) and offset addresses 4, 
8, 12, . . . , and 56 represent producer ports 1 to 14, 
respectively. Offset address 60 is defined as a reserved 
address that represents an unused area. Offset address 64 
represents a segment buffer. 
0751 FIG. 53 shows the plug structures of both the 
producer Side and the consumer Side. 
0752. In the plug structure for an asynchronous commu 
nication, data is written to a producer count register, a limit 
count register, and a Segment buffet corresponding to a 
transmitting/receiving procedure that will be described later. 
Such writing processes are processes as write transactions 
that were described above. 

0753. The contents of the producer count register ate 
written by the producer for the consumer. 
0754) The producer writes information of data transmis 
Sion of the producer Side to the producer count register at an 
address of the producer itself and then writes the contents of 
the producer count register to the producer count register of 
the consumer. 

0755. The producer count register uses information of the 
Size of data at a time written by the writing proceSS as the 
size of data to be written to the segment buffer of the 
consumer by the producer. In other words, the producer 
performs a process for notifying the consumer of the size of 
data to be written to the segment buffer of the consumer by 
Writing data to the producer count register. 
0756. In contrast, the contents of the limit count register 
are written by the consumer for the producer. 
0757. The consumer side writes the capacity (size) of the 
Segment buffer thereof to one of the limit count registers 1 
to 14 thereof designated corresponding to that of the 
producer and writes the contents of the limit count register 
In to the limit count registern. 
0758. The producer side decides the amount of data to be 
written at a time by the writing operation corresponding to 

35 
Sep. 1, 2005 

the contents written to the limit count register n as 
described above and writes data to for example the Segment 
buffer of the producer itself. The contents written to the 
Segment buffer are written for the consumer. The writing 
operation for the Segment buffer is equivalent to a data 
transmission as a asynchronous communication. 
0759 2-13. Transmitting Procedure corresponding to 
Asynchronous Connection 
0760 Next, basic transmitting/receiving procedures cor 
responding to an asynchronous connection will be described 
with reference to a process transition diagram shown in FIG. 
54 on the assumption of the Structure between plugs (pro 
ducer and consumer) described with reference to FIG. 53. 
0761 The transmitting/receiving processes shown in 
FIG. 54 are performed using AV/C commands (write request 
packets) in an environment defined corresponding to the 
FCP as an asynchronous communication. AUX data handled 
according to the embodiment is transmitted and received in 
the IEEE 1394 System using the transmitting/receiving pro 
cedures. However, the processes shown in FIG. 53 are 
communication operations corresponding to the asynchro 
nous connection. Communication processes corresponding 
to the recording and reproducing operations of AUX data 
will be described later. 

0762. In a real asynchronous connection, when a com 
mand is transmitted, an acknowledge is transmitted and 
received corresponding to the transmitted command as 
described with reference to FIG. 46. However, for simplic 
ity, in FIG. 54, the transmitting/receiving processes for the 
acknowledge are omitted. 

0763. In the IEEE 1394 interface, as well as the relation 
of plugs (apparatuses), there is a relation defined as a 
controller and a target. In the IEEE 1394 System, apparatuses 
having the relation of a producer and a consumer do not 
always comply with apparatuses having the relation of a 
controller and a target. In other words, the IEEE 1394 
System may have an apparatus having a function defined as 
a producer as well as a function defined as a controller. Next, 
an example of the case of which the relation of a producer 
and a consumer complies with the relation of a controller 
and a target will be described. 
0764. In the transmitting procedure shown in FIG. 54, a 
connect request is transmitted from the producer to the 
consumer at Step S101. The connect request is a command 
that causes the producer to be connected to the consumer and 
the address of the register of the producer to be transmitted 
to the consumer. 

0765. The connect request is received by the consumer at 
Step S102. Thus, the consumer Side recognizes the address 
of the register of the producer. Then, at step S103, the 
consumer transmits a connect acceptance as a response to 
the producer. Then, at step S104, the producer receives the 
connect acceptance. Consequently, a connection is estab 
lished between the producer and the consumer for transmit 
ting and receiving data that follows. 

0766. After the connection is established as described 
above, the consumer transmits a write request for the limit 
count register (hereinafter referred to simply as “limit 
count”) to the producer at step S105. The producer receives 
the write request at step S106 and transmits a limit count 
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write acceptance to the consumer at step S107. Then, at step 
S108, the consumer receives the limit count write accep 
tance. In the Sequence of processes of the limit count write 
request/write acceptance, the data write size (segment buffer 
capacity) of the Segment buffer is decided. 
0767 Then, at step S109, the producer transmits a seg 
ment buffer write request to the consumer. Then, at Step 
S110, the consumer receives the segment buffer write 
request. Corresponding to the Segment buffer write request, 
the consumer transmits a Segment buffer write acceptance to 
the producer at Step S111. The producer receives the Seg 
ment buffer write acceptance at step S112. 
0768. In a sequence from step S109 to step S112, the data 
Writing process for writing data from the Segment buffer of 
the producer to the Segment buffer of the consumer is 
completed. 
0769 The data written in the sequence from step S109 to 
Step S112 is placed in an asynchronous packet described 
above with reference to FIG. 40. Thus, if the size of the data 
transmitted with one asynchronous packet is Smaller than the 
data Size designated by the limit count described above and 
required data cannot be transmitted with one asynchronous 
packet, the sequence from step S109 to step S112 is repeated 
in the range of which the segment buffer becomes full. 
0770. Then, after the writing process for writing data to 
the segment buffer in the sequence from step S109 to step 
S112 is completed, the producer transmits a producer count 
register (hereinafter referred to simply as producer count) 
write request to the consumer at step S113. The consumer 
receives the producer count write request and writes it to the 
producer count register thereof at step S114. Then, the 
consumer transmits a producer count write acceptance to the 
producer at step S115. The producer receives the producer 
count write acceptance at Step S116. 
0771). In the sequence from step S113 to step S116, the 
consumer is notified of the data Size of data transmitted from 
the producer to the Segment buffer of the consumer. 
0772 Then, at step S117, a sequence of processes for 
Writing the limit count corresponding to the producer count 
writing process in the sequence from step S113 to S116 is 
executed. In other words, in a sequence of step S117 to S120, 
a limit count write request is transmitted from the consumer 
to the producer and then a limit count write acceptance is 
transmitted from the producer to the consumer correspond 
ing to the limit count write request. 
0773) The sequence from step S109 to step S120 is a 
procedure of the data transmitting process corresponding to 
the asynchronous connection. When the size of data to be 
transmitted is larger than the capacity of the Segment buffer 
and data cannot be completely transmitted with one Session 
of the sequence from step S109 to step S120, the sequence 
can be repeatedly performed until the data is completely 
transmitted. 

0774. After the data has been completely transmitted, the 
producer transmits a disconnect request to the consumer at 
Step S121. The consumer receives the disconnect request at 
Step S122. Then, the consumer transmits a disconnect accep 
tance at step S123. Then, at step S124, the producer receives 
the disconnect acceptance. Thus, the data transmitting/re 
ceiving procedures corresponding to the asynchronous con 
nection are completed. 
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0775 2-14. Background to the Present Invention 
0776) Next, the background of the present invention will 
be described in detail based on the above description. 
0777 AS is clear from the above description, according to 
the embodiment, a particular apparatus (controller) can 
control various operations for another apparatus (target) 
through a communication using AV/C commands of the 
IEEE 1394 interface. In other words, according to the 
embodiment, a remote control can be performed on the IEEE 
1394 bus. 

0778. However, as described above, when a particular 
controller remotely controls a target, if another controller 
remotely controls the same target or if a main body key, a 
remote controller, or the like (a local key) of the target is 
operated, there may be differences in processes and their 
results between the controller and the target. 
0779. As a real example of such a situation, assuming that 
in the AV system shown in FIG. 1, the personal computer 
113 is defined as a controller and the MD recorder/player 1 
is defined as target, the case that the personal computer 113 
remotely controls an editing process of the MD recorder/ 
player 1 will be described with reference to a process 
transition diagram shown in FIG. 55. 
0780. In addition, it is assumed that the personal com 
puter 113 has application Software for remotely controlling 
an editing process of the MD recorder/player 1 (hereinafter 
the application Software is referred to Simply as “operation 
panel”). Also, it is assumed that before the process shown in 
FIG. 55 gets started, the personal computer 113 has acti 
Vated the operation panel. 

0781 Moreover, in the following description with refer 
ence to FIG. 55, the personal computer 113 is referred to as 
controller and the MD recorder/player 1 is referred to as 
target. 

0782. In addition, transmitting/receiving processes for 
commands and responses between the controller and the 
target shown in FIG. 55 is performed using AV/C com 
mands. Each command or each response is defined as an 
opcode that represents that the MD recorder/player 1 (disc 
recorder/player 00011) is subunit type as described above 
for example with reference to FIG. 49. 
0783. Furthermore, in the following description, the term 
of local key or local command will be Sometimes used. In 
the Specification, the local key represents for example any of 
various operation keys of the main body of an apparatus as 
the target or a remote controller attached to the apparatus as 
the target. On the other hand, the local command represents 
a command generated in the apparatus as the target corre 
sponding to an operation of a local key. For example, in the 
case of the MD recorder/player 1, a local key represents any 
of various keys of the operation portion 23 or the remote 
controller 32. A local command represents a command 
accepted by the System controller 11 corresponding to an 
operation performed for the operation portion 23 or the 
remote controller 32. 

0784 Referring to FIG.55, when a disc is loaded to the 
MD recorder/player 1 as a target, the target transmits a disk 
load notification for notifying that the target has loaded a 
disc to the controller at step S201. The controller receives 
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the disc load notification at step S202 and thereby knows 
that a disc has been loaded to the target. 
0785) Next, after loading the disc, the MD recorder/ 
player 1 reads TOC information (U-TOC and AUX-TOC) 
from the disc and stores it to for example the buffer memory 
13 at step S301. 
0786. In this example, it is assumed that as the contents 
of the Sector 0 of the U-TOC of the TOC information read 
from the disc, a program area is managed as shown in FIG. 
55(a). In other words, three tracks TR #1 to TR #3 are 
recorded in the program area. The track TR #1 is recorded 
at addresses Ado to Ad3; the track TR #2 is recorded at 
addresses Ad4 to Ad5; and the track TR #3 is recorded at 
addresses Ad6 to Ad7. 

0787. After the controller has known that a disc had been 
loaded to the MD recorder/player 1 as the target at step 
S202, the controller sends a TOC information request for 
requesting for the TOC information (U-TOC and AUX 
TOC) to the target at step S203. 
0788. At step S204, the target receives the TOC infor 
mation request. Next, at step S205, the target transmits the 
TOC information currently stored in the buffer memory 13 
to the controller. The controller receives the TOC informa 
tion and stores it to for example the RAM 203 at step S206. 
Consequently, the target has Successfully obtained the TOC 
information. 

0789. The contents of the TOC information obtained at 
this point are the same as the TOC information that has been 
read when the disc had been loaded to the MD recorder/ 
player 1. Thus, the same contents as those of FIG.55(a) are 
obtained as the contents of the sector 0 of the U-TOC as 
shown in FIG.55(a). In short, in this stage, the contents of 
the TOC information of the controller are matched with 
those of the target. 
0790. The TOC information is transmitted and received 
at steps S205 and S206 in a writing process for the segment 
buffer corresponding to the asynchronous connection 
described with reference to FIGS. 53 and 54. 

0791 Next, it is assumed that, in a particular stage, an 
editing process for dividing the track TR #1 is performed 
corresponding to an operation of a local key of the MD 
recorder/player 1 defined as a target at step S302. 
0792. As a result of the editing process, the contents of 
the sector 0 of the U-TOC are updated in the MD recorder/ 
player 1 as shown in for example FIG.55(b). In other words, 
the program area is managed in Such a manner that the track 
TR #1 (=addresses Ado to Adl), the track TR #2 (=addresses 
Ad2 to Ad3), the track TR #3 (=addresses Ad4 to Ad5), and 
the track TR #4 (=addresses Ad6 to Ad7) are recorded. 
0793. The target does not notify the controller that the 
contents of the sector 0 of the U-TOC is updated as shown 
in FIG. 55(b). 
0794. It is assumed that the controller performs an opera 
tion for erasing for example the track TR #3 for the operation 
panel. In this example, at step S207, the controller transmits 
a track TR #3 erase request for requesting for erasing of the 
track TR #3 to the target. 
0795. Then, the target receives the track TR #3 erase 
request at step S208. At this point, the MD recorder/player 
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1 as a target rewrites the local TOC information and thereby 
erases the track TR #3 at step S303. Consequently, the 
contents of the Sector 0 of the U-TOC stored in the MD 
recorder/player 1 represent the track TR #1 (=addresses Ado 
to Adl), the track TR #2 (=addresses Ad2 to Ad3), and the 
track TR #3 (=Ad6 to Ad7) as shown in FIG. 55(c). 
0796. As described above, the MD recorder/player 1 as 
the target executes the erasure process for the track TR #3 at 
step S303. In addition, the target transmits a track TR #3 
erase acceptance to the controller at step S209. 
0797. When the controller receives the TR #3 erase 
acceptance at Step S210, the controller assumes that the 
editing proceSS operated by the controller itself has been 
performed by the target (MD recorder/player 1) side and 
updates the contents of the local TOC information. 
0798. In this example, the updating process for erasing 
the track #3 is executed for the contents of the sector 0 of the 
U-TOC shown in FIG. 55(a), the sector 0 of the U-TOC is 
used to manage the program area for the track TR #1 
(=addresses AdO to Ad3) and the track TR #2 (=addresses 
Ad4 to Ad5) as shown in FIG. 55(e). 
0799. When such a process is executed, as is clear from 
the comparison between the contents of the sector 0 of the 
U-TOC shown in FIG.55(c) and those shown in FIG.55(e), 
the U-TOC information managed by the controller (personal 
computer 113) does not match that managed by the target 
(MD recorder/player 1). 
0800 In this stage, it is difficult for the personal computer 
113 side to accurately obtain the TOC information of the 
MD recorder/player 1 side and perform an editing operation. 
Thereafter, when the TOC information held in the personal 
computer 113 is transmitted and then the TOC information 
of the MD recorder/player 1 side is rewritten, the recorded 
condition of the track of the disc may not match the contents 
of the TOC information. Thereafter, the recording operation 
and the reproducing operation cannot be properly per 
formed. 

0801) Thus, to prevent the TOC information on the 
controller side from being different from that on the target 
Side, a structure of which a communication is performed 
between the controller and the target as shown in FIG. 56 
may be used. 
0802 Referring to a process transition diagram shown in 
FIG. 56, when a disc is loaded to the MD recorder/player 1 
as a target, the MD recorder/player 1 transmits a disc load 
notification to the controller (personal computer 113) at Step 
S401 as with the case shown in FIG. 55. The controller 
receives the disc load notification at step S402 Thus, the 
controller knows that a disc has been loaded to the target. At 
this point, the MD recorder/player 1 side performs a process 
for reading TOC information from the disc and storing the 
TOC information to the buffer memory 13. In this example, 
for convenience, it is assumed that the TOC information 
stored in the buffer memory 13 has TOC contents A. 
0803. After the controller knows that a disc has been 
loaded to the target at step S402, the controller transmits a 
TOC information request for requesting the TOC informa 
tion to the target at step S403. 
0804. The target receives the TOC information request at 
step S404. Thereafter, the target transmits the TOC infor 
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mation stored in the buffer memory 13 to the controller at 
step S405. The controller receives and stores the TOC 
information to the RAM 203 at step S406. Thus, the con 
troller obtains the TOC information. At this point, the TOC 
information obtained by the controller has the TOC contents 
A. 

0805. In a later stage, it is assumed that an operation 
control for performing an editing process for changing the 
TOC contents is executed corresponding to an operation of 
a local key of the MD recorder/player 1 as a target. 
0806. In this case, the MD recorder/player 1 rewrites a 
required portion of the contents of the TOC information as 
an editing process corresponding to the operation of the 
local key. Thus, the TOC information stored in the buffer 
memory 13 changes from the TOC contents A to TOC 
contents B. 

0807. When the TOC contents are updated (edited) cor 
responding to the operation of the local key as described 
above, the MD recorder/player 1 as a target generates a TOC 
update notification at step S407 and transmits it to the 
controller. The controller receives the TOC update notifica 
tion at step S40.8. Thus, the controller side can know that the 
TOC information has been updated on the target side. 
0808 After the controller side knows that the TOC infor 
mation has been updated on the target Side as described 
above, the controller side transmits the TOC information 
request to the target once again at Step S409. 
0809. The target receives the TOC information request at 
step S410 and transmits the TOC information currently 
stored in the buffer memory 13 to the controller. At this 
point, the TOC information to be transmitted may be all the 
TOC information or may be part of the information includ 
ing an updated TOC Sector. 

0810) The controller receives the TOC information at 
step S412. Thus, the controller newly obtains the TOC 
information. However, the TOC information held by the 
controller is the TOC contents B. In other words, the TOC 
contents held in controller match those held in the target. 
0811 When a situation of which a process state or the like 
on the target side is different from that on the controller side 
takes place due to a local key operation on the target Side, the 
target Side first notifies the controller of this situation. Then, 
the controller Side obtains a processed result that takes place 
on the target Side corresponding to the notification. Conse 
quently, a proceSS State on the control Side matches that on 
the target Side. 

0812 However, when the process shown in FIG. 56 is 
performed, the number of proceSS Steps increase. In addition, 
in a situation that while a particular editing process is being 
performed on for example the operation panel of the con 
troller, the same editing proceSS is performed using a local 
key, a situation of which TOC information on the controller 
Side does not match that on the target Side frequently takes 
place. Thus, when they are matched corresponding to the 
process shown in FIG. 56, the process itself becomes very 
heavy. To prevent Such a problem, it is necessary to add a 
proceSS Step for prohibiting an inputting operation for an 
editing proceSS on both the controller Side and the target Side 
during updating of the TOC information. Thus, the control 
ling process becomes complicated. In other words, the 
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Structure of the programs of data interfaces of both the 
controller and the target becomes complicated and thereby it 
is difficult to design Such programs. 
0813. In addition, when it is considered that an editing 
process for the MD recorder/player 1 as a target is performed 
by a plurality of controllers, the process descried with 
reference to FIG. 56 becomes further complicated. 
0814 For example, the MD recorder/player 1 is an audio 
apparatus. Thus, a situation of which an editing operation is 
remotely performed while audio data is being reproduced 
may take place not exceptionally. When the situation of 
which a process State on the controller Side does not match 
that on the target Side is Solved by a complicated process as 
shown in FIG. 56, while audio data is being transmitted and 
received corresponding to an isochronous communication, 
the process shown in FIG. 56 is performed corresponding to 
an asynchronous communication. Thus, the processes per 
formed on both the controller and the target become heavy. 
Particularly, in a communication situation of which most the 
buS band is occupied with isochronous packets and thereby 
it is difficult to assure asynchronous packets, it may be 
difficult to execute Such a complicated and heavy process at 
an appropriate timing. 

0815. Therefore, to prevent such a trouble of which 
process States do not match in remotely controlling an AV 
apparatus Such as the MD recorder/player 1, it is preferable 
and practical to employ a communication process as simple 
as possible. 
0816 2-15. Remote Control According to Embodiment 
0817 Therefore, according to the embodiment, a situa 
tion of which process States do not match in remotely 
controlling an apparatus can be Solved using a simple 
process State that follows. 
0818) A process transition diagram of FIG. 57 shows a 
communication proceSS for a remote control according to the 
embodiment. As with the examples shown in FIGS. 55 and 
56, in the process shown in FIG. 57, it is assumed that the 
personal computer 113 is defined as a controller and the MD 
recorder/player 1 is defined as target and that the personal 
computer 113 performs remote control operations for an 
editing proceSS and an recording/reproducing process for the 
MD recorder/player 1. 

0819. Also, commands transmitted and received between 
the controller and the target shown in FIG. 57 are AV/C 
commands. Each command is defined as for example an 
opcode of which the MD recorder/player 1 is a subunit as 
described with reference to FIG. 49. 

0820. In the process shown in FIG. 57, the personal 
computer 113 defined as a controller activates the “operation 
panel” that is an application program at step S501. The 
operation panel has a function that allows the user to operate 
and control the MD recorder/player 1 (a remote control 
through the IEEE 1394 bus) with for example the keyboard 
205 or the mouse 206 of the personal computer 113 as with 
the local key of the MD recorder/player 1. The application 
program as the operation panel is Stored on the hard disk of 
the hard disk drive 207 of the personal computer 113. When 
the operation panel is executed, it is read from the hard disk 
by the hard disk drive 207 and stored in the RAM 203 in 
Such a manner that the operation panel operates. 
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0821. When the operation panel is activated at step S501, 
a command for a reserve request is transmitted from the 
controller to the target as shown in FIG. 57. 
0822. The reserve request command is transmitted as a 
write request packet using an AV/C command that was 
described with reference to FIG. 46. 

0823. For example, ctype of the reserve request com 
mand of the AV/C command is CONTROL 0000 (refer to 
FIG. 48). The reserve request command is defined as one of 
opcodes of which the MD recorder/player 1 (disc recorder/ 
player 00011) is subunit type. Thus, the reserve request 
command is basically a command that requests the target for 
a reservation of a remote control by the controller. 
0824. The MD recorder/player 1 defined as a target 
receives the reserve request at step S502. Thereafter, the MD 
recorder/player 1 transmits as a response one of a reserve 
acceptance (accepted) or a reserve rejection (rejected) at Step 
S503. 

0825 The reserve acceptance is transmitted when no 
remote control is currently reserved by any controller and 
the reservation by the controller (buffer memory 13) that has 
transmitted the reserve request can be permitted. 
0826. On the other hand, the reserve rejection is trans 
mitted when a remote control has been already reserved by 
a particular controller other than the personal computer 113 
and the reservation by any controller (including the personal 
computer 113) other than the particular controller is prohib 
ited. 

0827. In a situation that a reservation can be permitted, 
the MD recorder/player 1 designates a reserve mode at Step 
S601. 

0828 The reserve mode can be designated in the follow 
ing two types. In the first type, a remote control by other than 
the controller (personal computer 113) that has transmitted 
the reserve request should be rejected (prohibited). In the 
Second type, all local commands other than reproduction 
commands (including a reproduction command, a fast for 
ward command, a rewind command, and a track head Search 
command in the forward/rewinding directions), a stop com 
mand, and an eject command (for unloading a disc) are 
invalidated. 

0829. When the reserve mode has been designated in 
Such a manner, until the reserve mode is canceled as will be 
described later, even if a command for a remote control is 
transmitted from other than the personal computer 113 to the 
MD recorder/player, the command is rejected. In other 
words, the remote control by any other controller is prohib 
ited, but the remote control by the personal computer 113 is 
validated. 

0830. When other than reproduction commands, stop 
command, and eject command are invalidated, local com 
mands for rewriting TOC information and local commands 
for various editing processes are invalidated. Thus, even if 
the user performs a local key operation for a recording 
proceSS or an editing process, this operation is canceled. 
Consequently, with a local key operation, a process for 
updating the TOC information is not performed on the MD 
recorder/player 1. 
0831. In other words, when the reserve mode is desig 
nated, an operation control that causes a proceSS State on the 
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controller Side not to match that on the target Side is 
permitted only for a controller that has performed a reserve 
request, but cannot be performed by the other controllers or 
the local key operations. 
0832. At step S504, the controller receives as a response 
a reserve acceptance or a reserve rejection transmitted at Step 
S503. 

0833 When the controller receives the reserve accep 
tance at step S504, it knows that the target has accepted the 
reserve request and executes a process corresponding to the 
operation panel. 

0834. On the other hand, when the controller receives the 
reserve rejection, the controller notifies the user that the MD 
recorder/player 1 is currently reserved by another controller 
with the operation panel. Such a notification to the user may 
possibly be performed for example by a predetermined 
display form on an operation Screen as the operation panel. 
Alternatively, it is also possible to perform the notification 
by outputting Voice corresponding to a predetermined form. 
Of course, both of display and Voice can be used. 
0835. Next, a process of which a reserve acceptance is 
performed by the MD recorder/player 1 will be described. 
0836. After the controller receives the reserve acceptance 
at step S504 for example if a disc is loaded to the MD 
recorder/player 1 defined as a target, a disc load notification 
is transmitted from the target at step S505. In addition, the 
MD recorder/player 1 defined as a target further executes a 
process of storing TOC information that is read from the 
loaded disc to the buffer memory 13 at step S602. 
0837. Then, after the controller receives the disc load 
notification at step S506, the controller transmits a TOC 
information request at step S507. The target receives the 
TOC information request at step S508 and transmits the 
TOC information stored in the buffer memory 13 at step 
S509. Then, the controller receives the TOC information at 
step S510. Consequently, the controller side obtains the TOC 
information and stores it to for example the RAM 203. 
0838. Thereafter, at steps S511 and S512, the controller 
Side transmits various commands corresponding to editing 
operations performed for the operation panel by the user to 
the target. The editing operations represent various opera 
tions for editing which are allowed by the System including 
inputting of characters of a track name, a disc name, and So 
forth, track movement, track division, track connection, and 
track erasure. In addition, a predetermined editing process 
for an AUX data file can be performed. 
0839. The target receives the various commands trans 
mitted thereto and handles them as operation information 
and executes for example an editing process (that is, an 
updating process of the TOC information) corresponding to 
the operation information at step S603. When the TOC 
information is updated at step S603, the updated TOC 
information is Successively transmitted to the target-So that 
the TOC contents stored in the MD recorder/player 1 
matches that Stored in and the personal computer 113 at 
steps. S511 and S512. 
0840 According to the embodiment, while the process at 
steps S511 and S512 is being performed, even if for example 
a command for a remote control is transmitted from another 
controller to the target or a local command for an editing 












