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44 000000FF 
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LENGTH tag CHANNEL 1 Code sy 

0000000000110000 01 111110 1010 0000 
HEADER CRC 

1 1 1 1 0001 01 1 0 0001 0001 0001 1001 0111 

SyncO SID DBS FN 0P0 SPH Reserved DEC 
00 000010 00000010 00 000 0 00 11001010 

Sync1 FMT FDF SYT1 SYT2 
10 010000 00000001 11111111 11111111 

Data(Sample1) 
0001 0000 0000 0000 0000 0000 1111 1111 

Data(Sample1) 
0000 0000 0000 0000 0000 0000 1111 1111 
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Data(Sample5) 
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Data(Sample5) 
0000 0000 0000 0000 0000 0000 1111 1111 

Data CBC 

1100 1100 1011 0000 000011001011 1111 
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DATA TRANSMITTING METHOD AND DEVICE 
FOR TRANSMITTING STREAM DATA 

TECHNICAL FIELD 

[0001] The present invention relates to a data transmitting 
method and a data transmitting apparatus for transmitting 
stream data, and more particularly to a method and an 
apparatus for transmitting stream data from personal com 
puter to 1394 audio recording apparatus to record such 
stream data With respect to recording medium. 

BACKGROUND ART 

[0002] IEEE 1394 audio apparatus adapted for carrying 
out communication of audio data through netWork by com 
munication interface in conformity With the so-called IEEE 
standard is knoWn. The IEEE 1394 audio apparatus has a 
function such that in the case Where the content of received 
data is extraordinary, or in the case Where data Which is not 
audio data is received, mute is reproduced by making use of 
mute function, or received data is neglected. 

[0003] On the other hand, a method of recogniZing per 
sonal computer (PC) as IEEE 1394 audio apparatus by 
driver softWare has been devised. In this case, When driver 
softWare transmits audio data to a recording apparatus 
provided With IEEE 1394 communication interface imme 
diately after reproduction start request from the application 
softWare side of the personal computer, there are instances 
Where missing data portion may take place in recording data 
at the recording apparatus. For eXample, in the case Where 
the recording apparatus is IEEE 1394 mini disc (trade mark) 
recording/reproducing apparatus, it took much time until 
there results the state of mute OFF for alloWing the IEEE 
1394 mini disc recording/reproducing apparatus to record 
received valid audio data from the state of mute ON for 
alloWing such mini disc recording/reproducing apparatus 
not to record invalid received data, resulting in the fact that 
data corresponding to this transition time is missing in 
recorded audio data. 

[0004] Namely, in isochronous data transfer in the above 
described IEEE 1394 standard, in order to alloW operating 
state of the IEEE 1394 mini disc recording/reproducing 
apparatus to shift to recordable state, it is necessary to 
maintain link betWeen the personal computer and the mini 
disc recording/reproducing apparatus, and it is required to 
send recordable data from the personal computer side to the 
IEEE 1394 mini disc recording/reproducing apparatus. For 
this reason, When the IEEE 1394 mini disc recording/ 
reproducing apparatus is operated from on the personal 
computer to automatically record audio data, since there 
eXists processing such as response relating to control from 
the personal computer With respect to mechanical parts for 
shift to recording state or the IEEE 1394 mini disc recording/ 
reproducing apparatus, there Was the inconvenience that the 
portion of audio data from the time When reception of actual 
data desired to be recorded is started until transition (shift) 
to recordable state fails to be recorded. 

DISCLOSURE OF THE INVENTION 

[0005] The present invention has been made in vieW of the 
above-described actual circumstances, and an object of the 
present invention is to provide a data transmitting method 
and a data transmitting apparatus adapted for transmitting 
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stream data so as to have ability to precisely record stream 
data such as audio data, etc. by a recording apparatus. 

[0006] To attain the above-described object, a data trans 
mitting apparatus according to the present invention is 
directed to a data transmitting apparatus for transmitting 
stream data successively reproduced in point of time to a 
recording unit connected to netWork through the netWork, 
the data transmitting apparatus comprising: communicating 
means connected to the netWork and serving to carry out 
communication With the recording unit; data holding means 
adapted so that content of held data can be changed from the 
recording unit through the netWork; input means adapted so 
that stream data is inputted; operation input means adapted 
so that an operation of designation for recording the stream 
data With respect to the recording unit in synchronism With 
reproduction of the stream data is inputted; mute data 
generating means for generating data having the same signal 
form as that of the stream data and indicating mute; and 
control means for carrying out a control such that in the case 
Where synchronous recording is designated from the opera 
tion input means, it transmits data indicating mute that the 
mute data generating means generates to the recording unit 
through the netWork for a time period during Which data that 
the data holding means holds has a ?rst predetermined value, 
and in the case Where data that the data holding means holds 
indicates a second predetermined value, it transmits the 
stream data inputted from the input means to the recording 
unit through the netWork. 

[0007] In addition, a data transmitting method according 
to the present invention is directed to a data transmitting 
method of transmitting stream data successively reproduced 
in point of time to a recording unit connected to netWork 
through the netWork, the data transmitting method includ 
ing: a step of detecting that synchronous recording is des 
ignated from input means; a step of transmitting mute data 
generated from mute data generating means to the recording 
unit through the netWork for a time period during Which data 
that data holding means in Which held content is changed 
from the recording unit through the netWork holds has a ?rst 
predetermined value; and a step of transmitting inputted 
stream data to the recording unit through the netWork in the 
case Where it is detected that data that the data holding 
means holds indicates a second predetermined value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a block diagram shoWing the con?gura 
tion of a data transmission system to Which the present 
invention is applied. 

[0009] FIG. 2 is a block diagram shoWing the detail of 
device driver layer. 

[0010] FIG. 3 is a vieW shoWing transfer of mute data or 
stream data. 

[0011] FIG. 4 is a vieW shoWing state transition from 
transfer preparation completion of application. 

[0012] FIG. 5 is a vieW shoWing control of transfer of 
mute data or stream data. 

[0013] FIG. 6 is a vieW shoWing input device sWitching, 
transfer permission and Online/Offline. 

[0014] FIG. 7 is a vieW shoWing register oPCR (ffff F000 
0904h~ffff f000 097Ch) indicating Online state, Offline 
state, transfer enable state and transfer disable state. 
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[0015] FIG. 8 is a vieW showing overhead ID. 

[0016] FIG. 9 is a vieW showing the detail of data portion 
of instruction Which changes input source sent from personal 
computer to audio recording/reproducing apparatus. 

[0017] FIG. 10 is a vieW shoWing packet example (Iso 
chronous Transaction) in Which mute data is outputted to 
IEEE 1394 MD device, Wherein FIG. 10A shoWs packet and 
FIG. 10B shoWs packet content. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0018] In the data transmitting method and the data trans 
mitting apparatus according to the present invention, When, 
e.g., personal computer connected to IEEE 1394 netWork 
prescribed by the IEEE standard is assumed to be virtual 
IEEE audio output apparatus, audio data is transmitted from 
the personal computer to an IEEE 1394 audio recording unit 
connected to the IEEE 1394 netWork to alloW that recording 
unit to record audio data. It is to be noted that, in order that 
the operating state of the IEEE 1394 audio recording unit 
shifts to recording state as described above, operating time 
of the mechanical parts and/or other internal processing time 
are required. In vieW of the above, in the data transmitting 
apparatus and the data transmitting method according to the 
present invention, there is employed such an approach to 
permit execution of data recording in Which response relat 
ing to control from personal computer With respect to IEEE 
1394 audio recording unit, etc. is taken into consideration. 

[0019] FIG. 1 is a block diagram shoWing the con?gura 
tion of a data transmission system to Which the present 
invention is applied. This data transmission system com 
prises, as shoWn in FIG. 1, a personal computer 1 for 
carrying out control of data transmission system, an audio 
unit 9 for reproducing audio data, and an IEEE 1394 
netWork 10 for carrying out communication in conformity 
With the IEEE 1394 standard. 

[0020] The personal computer 1 includes, as shoWn in 
FIG. 1, an application layer 3 and a device driver layer 4 as 
softWare 2 operative on the personal computer 1. The 
application layer 3 and the device driver layer 4 carry out 
transmission/reception of the so-called audio device control 
C1 or device I/O control C2 to thereby carry out control of 
the personal computer 1 and the audio unit 9 connected 
through the IEEE 1394 netWork 10. 

[0021] The device driver layer 4 includes, as shoWn in 
FIG. 1, an audio device control processing unit 5, an IEEE 
1394 interface unit 6, a device I/O control processing unit 7, 
and a timer processing unit 8. 

[0022] FIG. 2 is a block diagram shoWing the detail of the 
device driver layer 4. The device driver layer 4 includes, as 
shoWn in FIG. 2, an audio device control processing unit 5 
for carrying out transmission/reception of audio device 
control C1 betWeen the device driver layer 4 and the 
application layer 3, a device I/ O control processing unit 7 for 
carrying out transmission/reception of device I/O control C2 
betWeen the device driver layer 4 and the application layer 
3, a timer processing unit 8 for executing timer processing 
by designation from the audio device control processing unit 
5, and an event generation processing unit 21 for carrying 
out event generation processing With respect to the applica 
tion layer 3. 
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[0023] In addition, the IEEE 1394 interface unit 6 
includes, as shoWn in FIG. 2, an IEEE 1394 transmitting 
processing unit 22, and an IEEE 1394 receiving processing 
unit 23. The IEEE 1394 transmitting processing unit 22 
serves to carry out transmitting processing of signals from 
the device I/O control processing unit 7 and the audio device 
control processing unit 5. The IEEE 1394 receiving pro 
cessing unit 23 serves to carry out receiving processing of 
signals to the device I/O control processing unit 7, the audio 
device control processing unit 5 and the event generation 
processing unit 21. 

[0024] FIG. 3 is a vieW shoWing transfer of mute data or 
stream data. This FIG. 3 shoWs the state Where the personal 
computer 1 through the IEEE 1394 interface unit 6, a mini 
disc recording/reproducing unit 38 through an IEEE 1394 
interface unit 38-5, and the audio unit 9 are connected to a 
netWork 37. As stated above, the personal computer 1 is 
caused to be recogniZed as virtual IEEE 1394 audio unit by 
driver softWare With respect to the audio unit 9 and the mini 
disc recording/reproducing unit 38. 

[0025] Here, value of Point-to-point connection counter 
36-2 (hereinafter referred to as P to P counter) indicating the 
number of connections of output Plug Control Register 36 
(hereinafter referred to as oPCR) Which Will be described 
later of the personal computer 1 indicates “2”. This indicates 
that the personal computer 1 can recogniZe that there exist 
tWo units connected to the IEEE 1394 netWork in addition to 
the personal computer 1. 

[0026] Here, for example, it is assumed that poWer supply 
of the mini disc recording/reproducing unit 38 is placed in 
ON state by a poWer sWitch 38-1, and the personal computer 
1 is selected as communication destination by a sWitch 38-4. 
In addition, value of an Online/Of?ine counter 36-1 of the 
oPCR 36 of the personal computer 1 indicating communi 
cation state With respect to the IEEE 1394 netWork is 
assumed to be “0” indicating Offline for the purpose of 
preventing that useless load is applied to the personal 
computer 1. 

[0027] Thus, When, e.g., user carries out an operation to 
record audio data stored in a hard disc 32 of the personal 
computer 1 With respect to a mini-disc 38-2 of the mini-disc 
recording/reproducing unit 38, a player 33 for mini disc 
Which is one of applications operative at the application 
layer 3 of the personal computer 1 outputs, to the IEEE 1394 
interface unit 6, through the netWork 37, instruction to 
reWrite value of an Online/Of?ine counter 38-6-1 of an 
oPCR 38-6 that the mini-disc recording/reproducing unit 38 
has into “1” indicating Online, e. g., input select command at 
the so-called AV/C command to alloW the operating state of 
the mini disc recording/reproducing unit 38 to shift to data 
receivable state. In accordance With this, the mini disc 
recording/reproducing unit 38 reWrites value of the Online/ 
Of?ine counter 36-1 of the oPCR 36 that the personal 
computer 1 has into “1” indicating Online. As a result, link 
betWeen the personal computer 1 and the mini disc record 
ing/reproducing unit 38 is established. 

[0028] It is to be noted that While the above-described 
more practical example relates to the operation of the player 
33 for mini disc after user alloWs poWer supply of the mini 
disc recording/reproducing unit 38 to be manually turned 
ON, there may be employed, e.g., an approach such that the 
player 33 for mini disc examines the state of the poWer 
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supply of the mini disc recording/reproducing unit 38 by 
using AV/C command, whereby When power supply is not 
placed in ON state, poWer supply of the mini disc recording/ 
reproducing unit 38 is turned ON by using poWer command 
in the AV/C command. 

[0029] The player 33 for mini disc operative at the appli 
cation layer 3 of the personal computer 1 sends REC pause 
command in the AV/C command to the mini disc recording/ 
reproducing unit 38 through the netWork 37 to request the 
mini disc recording/reproducing unit 38 to start recording of 
audio data With respect to the mini disc 38-2. This produces 
effect similar to the effect that Rec button 38-3 for carrying 
out input operation of recording start designation is oper 
ated. 

[0030] The operating state of the mini disc recording/ 
reproducing unit 38 Which has received the designation of 
recording start shifts to recording state. Thus, the mini disc 
recording/reproducing unit 38 rotates, e.g., the mini disc 
38-2 to carry out mechanical operation to move the optical 
pick-up and the magnetic head to the recording position, etc. 
Thereafter, actual recording can be carried out. Further, 
since the mini disc recording/reproducing unit 38 requires 
time also for processing of response With respect to control 
from the personal computer 1, it is not brought into record 
ing start state in a moment. 

[0031] Thus, the player 33 for mini disc operative at the 
application layer 3 of the personal computer 1 transfers mute 
data corresponding to mute as audio data to the mini disc 
recording/reproducing unit 38 through the netWork 37. As a 
result, betWeen the personal computer 1 and the mini disc 
recording/reproducing unit 38, link in the isochronous data 
transfer of the IEEE 1394 standard is established. Mean 
While, in the case Where, e.g., in order so that user monitors 
music being recorded, poWer supply of the audio unit 9 is 
turned ON, and a sWitch 35 for selecting input source of the 
audio unit 9 is set at the personal computer 1, the player 33 
for mini disc recogniZes its setting to transmit audio data 
corresponding to mute also to the audio unit 9 through the 
netWork 37. Accordingly, sound of mute is outputted from a 
speaker 9-1 of the audio unit 9. 

[0032] The mini disc recording/reproducing unit 38 is 
adapted so that When audio data to be recorded does not 
eXist, it maintains input data in the mute state. In order to 
con?rm as to Whether or not the mini disc recording/ 
reproducing unit 38 can record input data, the player 33 for 
mini disc operative at the application layer 3 of the personal 
computer 1 sends input select status command in the AV/C 
command to the mini disc recording/reproducing unit 38 
through the netWork 37. Further, the player 33 for mini disc 
receives input select status response from the mini disc 
recording/reproducing unit 38 corresponding thereto the 
con?rm as to Whether or not the mini disc recording/ 
reproducing unit 38 is placed in the state Where input data 
can be recorded. 

[0033] In the case Where the player 33 for mini disc can 
judge that the mini-disc recording/reproducing unit 38 is 
placed in recordable state, it sWitches data being transmitted 
from mute data, e.g., to audio data of ?le 31 stored at the 
hard disc 32 of the personal computer 1 to transmit the audio 
data to the mini disc recording/reproducing unit 38. The 
mini disc recording/reproducing unit 38 releases mute state 
immediately When it receives audio data, and implements, 
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e.g., a predetermined compression processing or modulation 
processing suitable for recording to this audio data thereafter 
to record it at the mini disc 38-2. 

[0034] As described above, in the data transmission sys 
tem to Which the present invention is applied, in recording 
audio data from the personal computer 1 at the mini disc 
recording/reproducing unit 38, the personal computer 1 does 
not immediately output audio data, but sends mute data to 
the mini disc recording/reproducing unit 38 for a predeter 
mined time until the mini disc recording/reproducing unit 38 
can record audio data to send audio data to the mini disc 
recording/reproducing unit 38 after the mini disc recording/ 
reproducing unit 38 has made arrangement for audio data 
recording. Namely, mute data are ?rst successively sent to 
thereby maintain link betWeen the personal computer 1 and 
the mini disc recording/reproducing unit 38 in the isochro 
nous data transfer of the IEEE 1394 standard to have ability 
to shift the operating state of the mini disc recording/ 
reproducing unit 38 to recordable state, and to have ability 
to carry out recording of audio data in Which operating time 
of mechanical parts required for alloWing the operating state 
of the mini disc recording/reproducing unit 38 to shift to 
recording state, and/or response relating to control from the 
personal computer 1 With respect to the mini disc recording/ 
reproducing unit 38 are taken into consideration. 

[0035] FIG. 4 is a time chart shoWing the operations of the 
application layer 3 and the device driver layer 4 included 
Within the above-described personal computer 1, and the 
mini disc recording/reproducing unit 38. 

[0036] When, e.g., in order to record audio data stored at 
the hard disc 32 of the personal computer 1 onto the mini 
disc 38-2 of the mini disc recording/reproducing unit 38 as 
shoWn in FIG. 4, user carries out a predetermined operation 
to select icon Which reads out audio data of, e.g., the hard 
disc 32 of graphic user interface displayed on display screen 
of the personal computer 1, a request signal S1 Which 
transmits input select command in the A/V command to the 
mini disc recording/reproducing unit 38 is delivered from 
the application layer 3 to the device driver layer 4 of the 
personal computer 1 at time T1 With that operation being as 
trigger. 

[0037] In accordance With this, at time T2, the device 
driver layer 4 sends out input select command in the AV/C 
command to the mini disc recording/reproducing unit 38. At 
time T3, the mini disc recording/reproducing unit 38 deliv 
ers, to the device driver layer 4, a signal S3 for reWriting 
value of Online/Offline counter 36-1 of the oPCR 36 into “1” 
in order to shift the operating state of the personal computer 
1 to the Online state, i.e., the state Where transmission/ 
reception of data can be made. As a result, betWeen the 
personal computer 1 and the mini disc recording/reproduc 
ing unit 38, link, i.e., channel in the isochronous data 
transfer of the IEEE 1394 standard is established. 

[0038] At time T4, a mute data transmission request signal 
S4 is delivered from the application layer 3 to the device 
driver layer 4 of the personal computer 1. At time T5, a mute 
data transmission start signal S5 is delivered from the device 
driver layer 4 to the mini disc recording/reproducing unit 38. 

[0039] At time T6, a success signal S6 is delivered from 
the device driver layer 4 to the application layer 3. At time 
T7, a recording preparation start request signal S7 is deliv 



US 2003/0179861 A1 

ered from the application layer 3 to the device driver layer 
4. At time T8, a recording preparation start request signal S8 
is delivered from the device driver layer 4 to the mini disc 
recording/reproducing unit 38. 

[0040] At time T9, an acknowledge signal S9 is delivered 
from the mini disc recording/reproducing unit 38 to the 
device driver layer 4. At time T10, a success signal S10 is 
delivered from the mini disc recording/reproducing unit 38 
to the device driver layer 4. 

[0041] At time T11, a recording preparation completion 
noti?cation signal S11 is delivered from the device driver 
layer 4 to the application layer 3. At time T12, a recording 
start request signal S12 is delivered from the application 
layer 3 to the device driver layer 4. At time T13, a recording 
start request signal S13 is delivered from the device driver 
layer 4 to the mini disc recording/reproducing unit 38. 

[0042] At time T14, an acknowledge signal S14 is deliv 
ered from the mini disc recording/reproducing unit 38 to the 
device driver layer 4. At time T15, a success signal S15 is 
delivered from the mini disc recording/reproducing unit 38 
to the device driver layer 4. 

[0043] At time T16, a recording start completion noti? 
cation signal S16 is delivered from the device driver layer 4 
to the application layer 3. At time T17, an actual data 
(streaming data) transmission request signal S17 is delivered 
from the application layer 3 to the device driver layer 4. At 
time T18, an actual data (streaming data) transmission start 
signal S18 is delivered from the device driver layer 4 to the 
mini disc recording./reproducing unit 38. At time T19, a 
success signal S19 is delivered from the device driver layer 
4 to the application layer 3. 

[0044] It is to be noted that While audio data stored at the 
hard disc 32 of the personal computer 1 is recorded at the 
mini disc 38-2 of the mini disc recording/reproducing unit 
38 in the above-described more practical example, the 
present invention is not limited to this more practical 
eXample, but there may be employed, e.g., an approach to 
record, at the mini disc 38-2, audio data Which have been 
read out at compact disc reproducing unit that the personal 
computer 1 has, and eXternal compact disc reproducing unit 
34. 

[0045] Moreover, While transmission time of mute data is 
caused to be time period from time T5 to time T15 in the 
above-described more practical eXample, this mute data 
transmission time is determined by processing ability of the 
personal computer 1 and/or preparation time until the mini 
disc recording/reproducing unit 38 is placed in recordable 
state, etc., and there may be employed any time in Which link 
betWeen the personal computer 1 and the mini disc record 
ing/reproducing unit 38 is maintained and required until the 
operating state of the mini disc recording/reproducing unit 
38 shifts to recordable state. In other Words, mute data 
transmission time can be also experimentally or empirically 
determined in advance, and, e.g., may be set to 1 sec. 
irrespective of the above-described time chart. 

[0046] Here, explanation Will be given in connection With 
more practical processing eXecuted Within the personal 
computer 1. FIG. 5 is a vieW shoWing processing of transfer 
of mute data or stream data. This FIG. 5 shoWs the state 
Where the personal computer 1, the audio unit 9 and the mini 
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disc recording/reproducing unit 38 are connected through 
the IEEE 1394 interface unit 6. 

[0047] The personal computer 1 includes, as shoWn in 
FIG. 5, a streaming data input unit 41, an operating system 
(hereinafter referred to as OS), device driver layer 4, and 
IEEE 1394 interface unit 6. 

[0048] Further, the OS 51 includes, as shoWn in FIG. 5, a 
buffer 54 for storing streaming data 52, and a comparator 55 
for comparing threshold value Th0 and data storage quantity 
of the buffer 54. The device driver layer 4 includes, as shoWn 
in FIG. 5, an input buffer 56 for storing data, a comparator 
57 for comparing threshold value Th1 and data storage 
quantity of the input buffer 56, a mute data generating unit 
58, a changeover sWitch SW1 for carrying out sWitching 
betWeen mute data and transfer data, and a judgment unit 59 
for judging sWitching betWeen mute data and transfer data. 
The IEEE 1394 interface unit 6 includes, as shoWn in FIG. 
5, changeover sWitches SW2, SW3 for sWitching transfer 
data, buffers 62,63 for storing transfer data, an oPCR (output 
Plug Control Register) 64 indicating output plug, a com 
mand generating unit 65 for generating transfer command, 
and a sWitch SW5 for controlling transfer timing. 

[0049] Explanation Will be given in connection With the 
operation of data transfer control at the OS 51, the device 
driver layer 4 and the IEEE 1394 interface unit 6 Which have 
been constituted in this Way. 

[0050] When, e.g., user carries out a predetermined opera 
tion to record, at the mini disc recording/reproducing unit 
38, audio data stored at the hard disc 32 of the personal 
computer 1, or audio data from audio compact disc loaded 
at a compact disc reproducing unit 53 that the personal 
computer 1 has, a signal C20 for reWriting value into the 
oPCR 36 of the IEEE 1394 interface unit 6 is delivered 
through the netWork 37 from the mini disc recording/ 
reproducing unit 38 in order to establish link betWeen the 
personal computer 1 and the mini disc recording/reproduc 
ing unit 38 as described above. Thus, value of Online/Of?ine 
counter 36-1 of the oPCR 36 is reWritten from “0” to “1”. 
This reWrite signal C20 also serves as interruption request 
signal Int With respect to the device driver layer 4. 

[0051] By this interruption request signal Int, the judg 
ment unit 59 of the device driver layer 4 reads thereinto, as 
register value C23, value of Online/Of?ine counter 36-1 of 
the oPCR 36. When register value C23 changes to “1”, the 
judgment unit 59 carries out control so that the changeover 
sWitch SW1 selects mute data Which is output C24 of the 
mute data generating unit 58 by sWitching instruction C26. 
Simultaneously thereWith, the judgment unit 59 generates 
transfer signal C27 to deliver it to the command generating 
unit 65. When the transfer signal C27 is delivered, the 
command generating unit 65 generates command Which 
realiZes isochronous data transfer, i.e., command Which 
places sWitch SW5 in ON state by length corresponding to 
established isochronous channel to intermittently place the 
sWitch SW5 in ON state. 

[0052] As a result, immediately after value of the Online/ 
Of?ine counter 36-1 of the oPCR 36 of the personal com 
puter 1 and value of Online/Of?ine counter 38-6-1 of oPCR 
38-6 of the mini disc recording/reproducing unit 38 changes 
from “0” to “1” so that channel of isochronous data transfer, 
i.e., link betWeen the personal computer 1 and the mini disc 
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recording/reproducing unit is established, mute data gener 
ated at the mute data generating unit 58 is sent out to the 
network 37 through changeover switches SW1 and SW2, 
buffer 62 or 63, changeover sWitch SW3 and sWitch SW5, 
and is sent to the mini disc recording/reproducing unit 38. In 
this example, the changeover sWitches SW2, SW3 and the 
buffers 62, 63 are components for isochronously transferring 
mute data from the mute data generating unit 58, or audio 
data from hard disc 32 Which Will be described later to the 
mini disc recording/reproducing unit 38 through isochro 
nous channel established at the netWork 37 in conformity 
With the IEEE 1394 standard. Namely, in the isochronous 
transfer, since data is transferred at a ?xed interval set by the 
so-called cycle synchroniZation, e. g., interval of 8 kHZ, there 
is employed an approach such that mute data successively 
generated from the mute data generating unit 58 are alter 
nately Written (are caused to undergo buffering) into the 
buffer 62 and the buffer 63 to read out mute data from buffer 
in Which Write operation is not carried out at present, and to 
close the sWitch SW5 by length corresponding to established 
isochronous channel to send out such mute data to the 
netWork 37. Transmission (sending) operation of mute data 
by such processing is continued for a predetermined time as 
described above. Thereafter, audio data is sent out. 

[0053] In more practical sense, the device driver layer 4 
delivers a data request signal C21 to the OS51 by the 
above-described interruption request signal Int in parallel to 
the above-described processing. On the other hand, audio 
data from the hard disc 32, or audio data from audio compact 
disc loaded at the compact disc reproducing unit 53 that the 
personal computer 1 has is inputted to the streaming data 
input unit 41 as streaming data 52. The data Which has been 
inputted to the streaming data input unit 41 is delivered to 
the buffer 54 of the OS51, and is temporarily stored therein. 
When data request signal C21 is delivered, the OS51 starts 
supply to the device driver layer 4 of audio data stored in the 
buffer 54. At this time, the comparator 55 compares thresh 
old value Th0 and data storage quantity of the buffer 54, 
Whereby When data storage quantity of the buffer 54 is above 
the threshold value Th0, it delivers start signal C00 to the 
device driver layer 4. On the other hand, the comparator 55 
compares the threshold value Th0 and data storage quantity 
of the buffer 54, Whereby When data storage quantity of the 
buffer 54 is not above the threshold value Th0, it delivers 
stop signal C00 to the device driver layer 4. 

[0054] Audio data is delivered as variable block length 
data from the buffer 54 of the 0551 to the input buffer 56 of 
the device driver layer 4, and the input buffer 56 temporarily 
stores this audio data. This variable block length data is, e.g., 
data of 16 bits and 44.1 KHZ sample/2ch, and has not time 
information. 

[0055] The comparator 57 of the device driver layer 4 
compares threshold value Th1 and data storage quantity of 
the input buffer 56, Whereby When data storage quantity of 
the input buffer 56 is above the threshold value Th1, it 
outputs detection signal to the judgment unit 59 of the device 
driver layer 4. The judgment unit 59 is operative so that 
When the detection signal is delivered, it carries out control 
by sWitching instruction C26 so that changeover sWitch 
SW1 selects audio data Which is output C25 of the input 
buffer 56. Moreover, the judgment unit 59 and the command 
generating 20 unit 65 intermittently place sWitch SW5 in ON 
state in synchronism With isochronous channel established 
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betWeen the personal computer 1 and the mini disc record 
ing/reproducing unit 38, similarly to the above-described 
sending operation (transmission) of mute data by transfer 
signal C27. As a result, after mute data is continuously sent 
out from the personal computer 1 for a predetermined time, 
sending operation (transmission) of audio data is started. 
Thus, audio data is transferred to the mini-disc recording/ 
reproducing unit 38. 

[0056] MeanWhile, in order to execute the above-de 
scribed operation, there are required application layer 3 
Which can operate the mini disc recording/reproducing unit 
38 serving as IEEE 1394 audio recording unit by the 
personal computer 1, and device driver layer 4 for issuing 
instruction With respect to the mini disc recording/reproduc 
ing unit 38 serving as IEEE 1394 audio recording unit, or for 
coping With instruction Which makes a request for data 
transfer from the mini disc recording/reproducing unit 38 
serving as IEEE 1394 audio recording unit. Further, While 
the application layer 3 and the device driver layer 4 have 
been explained in a manner of hardWare in the above 
described explanation, it a matter of course to realiZe the 
application layer 3 and the device driver layer 4 by softWare. 

[0057] As is clear also in the above explanation, in the data 
transmission system to Which the present invention is 
applied, ?rst in order to start recording of audio data With 
respect to the mini disc recording/reproducing unit 38 serv 
ing as IEEE 1394 audio recording unit, preparation for 
transferring audio data desired to be recorded With respect to 
the mini disc recording/reproducing unit 38 serving as IEEE 
1394 audio recording unit is carried out by the application 
layer 3. At the time point When preparation has been 
completed, the device driver layer 4 is requested so as to 
transfer mute data. After the device driver layer 4 noti?es the 
application layer 3 that transfer of silient data has been 
started, the application layer 3 makes a request through the 
netWork 37 to the device driver layer 4 so as to alloW the 
mini disc recording/reproducing unit 38 serving as IEEE 
1394 audio recording unit to carry out recording preparation. 

[0058] Further, When the noti?cation that arrangement of 
recording preparation is made comes from the mini disc 
recording reproducing unit 38 serving as IEEE 1394 audio 
recording unit, the application layer 3 noti?es the device 
driver layer 4 that arrangement of preparation for transmit 
ting audio data desired to be recorded is made, and the 
application layer 3 requests the device driver layer 4 so as to 
transmit recording start and data desired to be recorded to 
the mini disc recording/reproducing unit 38 serving as IEEE 
1394 audio recording unit. 

[0059] Thus, since recordable mute data is ?oWing When 
the mini disc recording/reproducing unit 38 serving as IEEE 
1394 audio recording unit is placed in the recording prepa 
ration state, it is possible to carry out recording preparation 
Without taking into consideration the fact that link is cut off. 
In addition, since actual data (streaming data) to be recorded 
is transferred after recording start, it is possible to transfer 
actual data (streaming data) in the state Where break of the 
leading portion does not take place. 

[0060] FIG. 6 is a vieW shoWing input device sWitching, 
transfer permission and How of Online/Offline. As shoWn in 
FIG. 6, input device sWitching instruction C61 is delivered 
from an IEEE 1394 audio unit 62 to a personal computer 61, 
and receiving completion noti?cation C62 is delivered from 
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the personal computer 61 to the IEEE 1394 audio unit 62. In 
the case Where the personal computer 61 does not notify the 
IEEE 1394 audio unit 62 that the personal computer 61 is in 
ON line state after this receiving completion noti?cation 
C62, the personal computer 61 is required to continue to 
transmit audio data or any data to the IEEE 1394 audio unit 
62. 

[0061] For this reason, in the case Where transfer is 
permitted by the time indicated at (CD, audio data is trans 
ferred from the personal computer 61 to the IEEE 1394 
audio unit 62. In the case Where transfer is not permitted, 
e.g., register of oPCR 36 (Online/Of?ine counter 36-1) of 
FIG. 5 indicating Online or Offline of the personal computer 
61 itself is changed into Offline. 

[0062] Plug Control Register (hereinafter referred to as 
PCR) is a register in Which concept of plug is substantial 
iZed, and is caused to undergo mapping With respect to 
address space of Channel Status Register (hereinafter 
referred to as CSR) architecture conformity (ISO/IEC 
13213) of the IEEE 1394. One PCR eXists With respect to 
one Plug. As the PCR, there are output Plug Control Register 
(hereinafter referred to as oPCR) indicating output plug, 
input Plug Control Register (hereinafter referred to as iPCR) 
indicating input plug, and output Master Plug Register 
(hereinafter referred to as oMPR) and input Master Plug 
Register (hereinafter referred to as iMPR) indicating infor 
mation of output plug and input plug peculiar to equipment. 

[0063] With respect to the oPCR and the iPCR, the equip 
ment can respectively have 10 registers at the minimum to 
31 registers at the maXimum in accordance With the number 
of plugs of the equipment. In the case Where equipment has 
oPCR, the equipment is required to have one oMPR. In the 
case Where equipment has iPCR, the equipment is required 
to have one iMPR. Various PCRs respectively consist of 32 
bit registers, Wherein their inside is divided into ?ne ?elds. 

[0064] FIG. 7 is a vieW indicating oPCR (ffff f000 
0904h~ffff F000 097Ch) representing Online state, Offline 
state, transfer enable state and transfer disable state. 

[0065] In FIG. 7, Online 71 is a register that poWer supply 
declares ON or OFF With respect to IEEE 1394 audio unit, 
Wherein “0” indicates OFF and “1” indicates ON. The 
Online 71 is adapted to have ability to carry out reWrite 
operation only With respect to the device driver. Register of 
Online means that even if connection indicating connection 
of signal path is formed or established, there is the state 
Where isochronous data transfer cannot be carried out. Even 
in either state, it is possible to form or establish connection. 
A component Which actually carries out input or output of 
isochronous data is plug in active state of Online and Where 
connection is formed or established. 

[0066] Broadcast connection counter 72 is a counter indi 
cating Whether or not connection for broadcast transfer 
eXists, Wherein “0” indicates absence of connection and “1” 
indicates presence of connection. The Broadcast connection 
counter 72 can carry out reWrite operation from both the 
device driver and the IEEE 1394 audio recording unit side. 
In the Broadcast connection, connection betWeen output 
plug and isochronous channel, or connection betWeen input 
plug and isochronous channel is carried out Without desig 
nating pair of output plug and input plug. 
[0067] Point-to-point connection counter 73 is a register 
for judging Whether or not the IEEE 1394 audio recording 

Sep. 25, 2003 

unit is in transmission permission state, Wherein “0~3f” 
indicates the number of point-to-point connections. When 
this value is 1 or more, the IEEE 1394 audio recording unit 
outputs transfer permission of data. The point-to-point con 
nection counter 73 can carry out reWrite operation from the 
IEEE 1394 audio recording unit side. The point-to-point 
connection is connected to input plug via one isochronous 
channel from output plug to form signal path. 

[0068] Reserved 74 is reserved counter. The reserved 74 
can carry out reWrite operation from both the device driver 
and the IEEE 1394 audio recording unit side. 

[0069] Channel number 75 is a counter indicating channel 
number used. “0~3f” indicate channel numbers used for 
isochronous transfer. 

[0070] Data rate 76 is a counter indicating transfer rate 
used for isochronous transfer, Wherein “00h” is S100, “01h” 
is S200 and “02h” is S400. 

[0071] Overhead ID 77 is a register Which designates 
communication overhead. 

[0072] Payload 78 is a counter indicating data siZe, 
Wherein “0~3ff” indicate quadled siZe indicated by the 
number of bytes=payload><4. 

[0073] FIG. 8 is a vieW shoWing overhead ID. In FIG. 8, 
When overhead ID 81 is 000h, IEEE 1394 band Wide 
allocation unit 82 is 512; When overhead ID 81 is 0001h, 
IEEE 1394 band Wide allocation unit 82 is 32; When 
overhead ID 81 is 00110h, IEEE 1394 band Wide allocation 
unit is 64; When overhead ID 81 is 0011h, IEEE 1394 band 
Wide allocation unit 82 is 96; When overhead ID 81 is 0100h, 
IEEE 1394 band Wide allocation unit 82 is 128; When 
overhead ID 81 is 0101h, IEEE 1394 band Wide allocation 
unit 82 is 160; When overhead ID 81 is 0110h, IEEE 1394 
band Wide allocation unit 82 is 192; and When overhead ID 
81 is 0111h, IEEE 1394 band Wide allocation unit 82 is 224. 

[0074] Moreover, in FIG. 8, When overhead ID 83 is 
1000h, IEEE 1394 band Wide allocation unit 84 is 256; When 
overhead ID 83 is 1001h, IEEE 1394 band Wide allocation 
unit 84 is 288; When overhead ID 83 is 1010h, IEEE 1394 
band Wide allocation unit 84 is 320; When overhead ID 83 
is 1011h, IEEE 1394 band Wide allocation unit 84 is 352; 
When overhead ID 83 is 1100h, IEEE 1394 band Wide 
allocation unit 84 is 384; When overhead ID 83 is 1101h, 
IEEE 1394 band Wide allocation unit is 416; When overhead 
ID 83 is 1110h, IEEE 1394 band Wide allocation unit 84 is 
448; and When overhead ID 83 is 111h, IEEE 1394 band 
Wide allocation unit 84 is 480. 

[0075] Change of PCR is shoWn beloW. PCR of corre 
sponding equipment itself and PCR of an equipment con 
nected via IEEE 1394 interface both carry out change of 
value by lock transaction of compare and sWap. Change of 
value of PCR is carried out in accordance With the folloWing 
condition. 

[0076] For a time period during Which oPCR is adapted so 
that connection is formed or established, channel and band 
Which serve as isochronous resource of 1394 must be 
secured. 

[0077] Moreover, changes of channel number 75 and data 
rate 76 of oPCR are inhibited When connection is formed or 
established. 
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[0078] Further, broadcast connection can be formed or 
established only With respect to the equipment Which has 
corresponding plug. 
[0079] Further, When connection is formed or established 
With respect to output plug, data rate 76, overhead ID 77, 
channel number 75 of oPCR, broadcast connection counter 
72, and point-to-point connection counter 73 carry out 
change of values by lock transaction of the same compare 
and sWap. 

[0080] Then, mechanism of the lock transaction Will be 
explained. The lock transaction utiliZes three kinds of values 
of arg_value, data_value and old_value as Write parameter, 
and uses a Writing method called compare and sWap in 
reWrite operation of oPCR. Write sequence is as folloWs. 

[0081] First, requester (audio unit) prepares request packet 
in Which current value of register to be Written is designated 
as arg_value and value desired to be Written is designated as 
data_value to transmit it to responder (personal computer). 

[0082] Secondly, the responder (personal computer) com 
pares arg_value of received request packet and current value 
of register, Whereby When the both values are equal to each 
other, value of register is changed into data_value, While 
When they are not equal to each other, that value is not 
changed. Thereafter, response packet in Which value of 
register at the time point When the request packet is received 
is caused to be old_value is prepared to transmit it to the 
requester (audio unit). 
[0083] Thirdly, the requester (audio unit) compares old 
_value of received response packet and arg_value that the 
requester has transmitted, Whereby When both values are 
equal to each other, it is judged that Write operation has been 
succeeded, While When they are not equal to each other, it is 
judged that Write operation fails. 

[0084] FIG. 10 is a vieW shoWing packet example (Iso 
chronous Transaction) in Which mute data has been output 
ted to the IEEE 1394 MD device. FIG. 10A shoWs packet 
and FIG. 10B shoWs packet content. 

[0085] First, explanation Will be given in connection With 
isochronous header of FIG. 10B. Length indicates data 
length, and the data length consists of CIP header portion 
and IEC 958 audio data portion. The CIP header indicates 
the portion put betWeen Header CRC and (Data (Sample1)) 
is put, and the IEC 958 audio data indicates the portion from 
data (Data (Sample1)) to data (Data (Sample5)). 

[0086] Tag (isochronous data format tag) indicates Isoch 
ronous packet format. Channel indicates channel used for 
identi?cation of packet. tCode (Transaction code) is code 
(isochronous is Ah) indicating classi?cation of packet. sy 
(synchroniZation code) is used for carrying out exchange of 
synchronous information such as image or sound, etc. 
betWeen transmitting node and receiving node. 

[0087] In CIP header, SID is node ID Which is transmitting 
packet. DBS is divided one data block siZe. FN is the 
number of divisions With respect to data block siZe of one 
source packet. QPO is quadled number added for carrying 
out division. SPH is an area indicating Whether or not source 

packet header is added (=1). DBC is continuous counter of 
data block, and is used for detecting missing of packet, etc. 
FMT is an area indicating What format packet has. FDF is an 
area indicating Basic Format for AM824. SYT is ?eld Where 
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time information used for synchroniZation is inserted for the 
purpose of carrying out synchroniZation of data betWeen 
transmitting side and receiving side, Wherein cycle counter 
is caused to be reference as unit of time. 

[0088] FIG. 9 is a vieW shoWing an example of instruction 
Which changes input source. FIG. 9 shoWs the detail of data 
portion of instruction Which changes input source sent from 
the personal computer to the audio unit. 

[0089] In FIG. 9, there are provided ZERO 91 and Pre 
amble 92. Parity 93 provided thereafter indicates 0 When 
value obtained by adding bits from the ?fth bit to the 32-th 
bit is even number, and indicates 1 When that value is odd 
number. 

[0090] Channel 94 is data represented by 192 samples, and 
indicates packet characteristic of 1 bit><192 Packet=24 byte. 
User 95 indicates 1 When data channel is prepared Within the 
same subframe, and indicates 0 When such data channel is 
not prepared. 

[0091] Validate 96 indicates 0 at the time of data Aux valid 
state (24 bit data ?eld), and indicates 1 at the time of data 
Aux invalid state (20 bit data ?eld). 

[0092] It should be noted that While the above-described 
data transfer has been explained by taking the communica 
tion system in conformity With the IEEE 1394 standard as an 
example, the present invention is not limited to such an 
implementation, but may employ other communication sys 
tem. 

INDUSTRIAL APPLICABILITY 

[0093] In the present invention, in transmitting stream data 
successively reproduced in point of time to the recording 
unit connected to netWork through the netWork, it is detected 
that synchronous recording is designated from input means 
to transmit mute data generated from mute data generating 
means to the recording unit through the netWork for a time 
period during Which data that data holding means in Which 
held content is changed from the recording unit through the 
netWork holds has a ?rst predetermined value. On the other 
hand, in the case Where it is detected that data that the data 
holding means holds indicates a second predetermined 
value, inputted stream data is transmitted to the recording 
unit through the netWork. Thus, the recording unit is per 
mitted to carry out recording operation in the state Where 
sound is not interrupted, and is permitted to execute data 
recording in Which operating time of mechanical parts 
required for alloWing the operating state of the recording 
unit to shift to the recording state, and/or response relating 
to control With respect to the recording unit are taken unto 
consideration. 

1. A data transmitting apparatus adapted for transmitting 
stream data successively reproduced in point of time to a 
recording unit connected to netWork through the netWork, 

the data transmitting apparatus comprising: 

communicating means connected to the netWork and 
serving to carry out communication With the record 
ing unit; 

data holding means adapted so that content of held data 
can be changed from the recording unit through the 
netWork; 
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input means adapted so that the stream data is inputted; 

operation input means adapted so that an operation of 
designation for recording the stream data With 
respect to the recording unit in synchronism With 
reproduction of the stream data is inputted; 

mute data generating means for generating data having 
the same signal form as that of the stream data and 
indicating mute; and 

control means adapted for carrying out a control such 
that in the case Where synchronous recording is 
designated from the operation input means, it trans 
mits data indicating mute that the mute data gener 
ating means generates to the recording unit through 
the netWork for a time period during Which data that 
the data holding means holds has a ?rst predeter 
mined value, and in the case Where data that the data 
holding means holds indicates a second predeter 
mined value, it transmits the stream data inputted 
from the input means to the recording unit through 
the netWork. 

2 The data transmitting apparatus as set forth in claim 1, 
Which further comprises temporary storage means for tem 
porarily storing the inputted stream data. 

3 The data transmitting apparatus as set forth in claim 1, 
Which further comprises instruction generating means for 
generating instruction Which designates operation With 
respect to the recording unit, 

Wherein the control means carries out a control such that 
in the case Where the synchronous recording is desig 
nated, it transmits instruction that the instruction gen 
erating means generates to the recording unit through 
the communicating means. 

4 The data transmitting apparatus as set forth in claim 3, 
Wherein the control means carries out control so as to 

transmit instruction for starting recording of the recording 
unit generated from the instruction generating means to the 
recording unit through the communicating means. 

5 The data transmitting apparatus as set forth in claim 4, 
Wherein the control means carries out a control such that in 
the case Where there is received response data With respect 
to the instruction sent from the recording unit after instruc 
tion for starting the recording is transmitted, it sWitches 
transmit data from transmission of the mute data to trans 
mission of the stream data. 

6 The data transmitting apparatus as set forth in claim 3, 
Wherein the control means carries out control so that the 
instruction generating means generates an instruction to 
sWitch transmit source of recording data that the recording 
unit selects into the data transmitting apparatus. 

7 The data transmitting apparatus as set forth in claim 3, 
Wherein the control means carries out control so as to 

transmit instruction Which changes poWer supply state of the 
recording unit that the instruction generating means gener 
ates to the recording unit through the communicating means. 

8 The data transmitting apparatus as set forth in claim 1, 
Wherein the data transmitting apparatus is comprised of 
personal computer. 

9 The data transmitting apparatus as set forth in claim 8, 
Wherein the control means is controlled from softWare 
operative on the basis of a control signal sent from operating 
system softWare Which controls the data transmitting appa 
ratus. 
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10 Adata transmitting method of transmitting stream data 
successively reproduced in point of time to a recording unit 
connected to netWork through the netWork, 

the data transmitting method including: 

a step of detecting that synchronous recording is des 
ignated from input means; 

a step of transmitting mute data generated from mute 
data generating means to the recording unit through 
the netWork for a time period during Which data that 
data holding means in Which held content is changed 
from the recording unit through the netWork holds 
has a ?rst predetermined value; and 

a step of transmitting the inputted stream data to the 
recording unit through the netWork in the case Where 
it is detected that data that the data holding means 
holds indicates a second predetermined value. 

11 The data transmitting method as set forth in claim 10, 
Which further comprises a step of alloWing temporary stor 
age means to temporarily store the inputted stream data. 

12 The data transmitting method as set forth in claim 10, 
Which further comprises a step of generating instruction 
Which designates operation With respect to the recording unit 
in the case Where the synchronous recording is designated, 
and 

a step of transmitting the generated instruction to the 
recording unit through the netWork. 

13 The data transmitting method as set forth in claim 12, 
Wherein, at the step of transmitting the generated instruction, 
instruction for starting recording of the recording unit Which 
has been generated is transmitted to the recording unit 
through the netWork. 

14 The data transmitting method as set forth in claim 13, 
Which further includes a of receiving response data With 
respect to the instruction sent from the recording after 
instruction for starting the recording is transmitted, and 

a step of sWitching transmit data from the mute data to 
transmission of the am data in the case Where the 
response data is received. 

15 The data transmitting method as set forth in claim 12, 
Wherein, at the step of rating the instruction, instruction 
Which sWitches transmit source of recording data the record 
ing unit selects into a data transmitting unit is generated. 

16 The data transmitting method as set forth in claim 12, 
Wherein, at the step of generating the instruction, instruction 
Which changes poWer supply state of the recording unit is 
generated. 

17 The data transmitting method as set forth in claim 10, 
Wherein the data transmitting method is eXecuted by per 
sonal computer. 

18 The data transmitting method as set forth in claim 17, 
Wherein softWare operative on the basis of a control signal 
sent from operating system softWare Which controls the 
personal computer is included. 

19 Arecording medium adapted so that there is recorded 
a data transmitting method of transmitting stream data 
successively reproduced in point of time to a recording unit 
connected to netWork through the netWork, 

the data transmitting method including: 

a step of detecting that synchronous recording has been 
designated from input means; 
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a step of transmitting mute data generated from the 
mute data generating means to the recording unit 
through the network for a time period during Which 
data that data holding means in Which held content is 
changed from the recording unit through the netWork 
holds has a ?rst predetermined value; and 
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a step of transmitting the inputted stream data to the 
recording unit through the netWork in the case Where 
it is detected that data that the data holding means 
holds indicates a second predetermined value. 

* * * * * 


