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(57) ABSTRACT 

The reception device in two-way digital broadcasting System 
Sends a transmission request for an object via a control 
channel of a network to a server device that Stores a plurality 
of objects. This plurality of objects includes at least one 
object that contains data and at least one object that contains 
a control instruction for a Synchronous transmission request 
requesting the transmission of data that is presently required 
or an asynchronous transmission request requesting the 
transmission of data that will probably be necessary in the 
future. The reception device receives the requested object 
via the data channel of the network. On receiving an object 
that includes a control instruction for a Synchronous trans 
mission request or an asynchronous transmission request 
from the Server device, the reception device decodes the 
control instruction in the received object and judges whether 
a Synchronous transmission request or an asynchronous 
transmission request is to be issued. When a Synchronous 
transmission request is issued, the reception device does not 
decode another instruction until the requested object arrives. 
On the other hand, when an asynchronous transmission 
request is issued, the reception device does not wait for the 
requested object to arrive before decoding another instruc 
tion. 
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Fig. 2 
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Fig. 7 
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Fig. 8 
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Fig. 12 
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Fig. 13 
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Fig. 14 
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Fig. 17 
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DATA TRANSMISSION/RECEPTION APPARATUS 
FOR USE IN A TWO-WAY DIGITAL 

BROADCASTING SYSTEM 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention relates to a two-way digital 
broadcasting System composed of a Server apparatus that 
Stores data and a data reception terminal apparatus that 
requests data transmission and performs data reproduction, 
where the apparatuses are connected by a network. 
0003 2. Description the Prior Art 
0004 FIG. 1 is a representation of a conventional two 
way digital broadcasting System. AS shown in FIG. 1, a 
conventional two-way digital broadcasting System is com 
posed of a Server apparatus A that Stores objects that are 
made up of data, Such as Video data and audio data, and 
control instructions, a plurality of data reception terminals B 
which request the transmission of objects from the Server 
apparatus A and receive Such transmission, and a network C 
that connects the Server apparatus A to the data reception 
terminals B. Here, it is normal for the Server apparatus A and 
each data reception terminal B to be connected by one data 
channel for transmitting a Single data Stream on the network 
C and one control channel for transmitting control informa 
tion on the network C. 

0005 The following is a simplified explanation of the 
operation of the conventional two-way digital broadcasting 
System described above. First, a transmission request for an 
object is Sent from a data reception terminal B to the Server 
apparatus Avia the control channel of the network C. In this 
Specification, an “object” refers to a collection of data in 
order to fulfill a specific function or purpose, and has a wide 
definition that includes control instructions as one type of 
data. On receiving the transmission request, the Server A 
Searches for the requested object, and on finding it sends the 
corresponding data to the data terminal apparatus B via a 
data channel of the network C. This operation is repeated 
whenever new data is requested by the data reception 
terminal B. These object transmission requests for objects 
are issued by a data reception terminal B in accordance with 
indications from the user and control instructions included in 
received objects. 
0006. In the conventional two-way digital broadcasting 
System described above, the object whose transmission is 
requested is an object which is required immediately, So that 
the data reception terminal is unable to commence the 
following process from the time the transmission request is 
issued until the time the requested object is received. When 
the data reception terminal requests the transmission of new 
data, time is needed for the Server A to Search for the 
requested object before transmission, So that there are many 
cases where the data reception terminal has to wait a 
considerable amount of time before the new data arrives, 
which can be frustrating for users. 
0007 Depending on the content of the received data, 
there are cases where the data which will be requested next 
can be predicted with a high probability. Accordingly, to 
eliminate the waiting time required for the next data to 
arrive, it would be possible for the data reception terminal to 
issue a transmission request beforehand for the predicted 
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next Set of data and then receive the data, enabling the data 
reception terminal to display the received data instantly 
where required. 
0008 However, in a two-way digital broadcasting sys 
tem, it is normal for a Server apparatus to transmit data to a 
data reception terminal on a data channel which is a Single 
Stream, So that if the preloading of a next set of data is 
performed unrestrictedly, there is the risk of interrupting the 
transmission of the data which is currently necessary. There 
are also problems. Such as that data will Still be preloaded 
even when it becomes clear after requesting the transmission 
of the data that the data is no longer necessary. 
0009 Since data is transmitted on a data channel that is 
a single Stream, conventional Systems have had a problem 
that when data, Such as Video data or audio data, whose 
transmission requires a significant amount of time is pres 
ently being transmitted and a transmission request is given 
for a next set of data, this data will not be transmitted until 
the transmission of the present data is completed, So that the 
data reception terminal will not be able to obtain the next 
data quickly in Spite of the need to do So. 
0010 When it is known beforehand that a given object 
needs to be transmitted together with another object, it is 
conventional for the two objects to be combined into a large 
object which is then stored in the server and transmitted on 
request, or alternatively for a separate transmission request 
to be issued and executed for each of the two objects. With 
the former method, there is the problem that when the other 
object for a given object itself needs to transmitted together 
with yet another object, it becomes necessary to further 
combine this object and Store the resulting file in the Server. 
This leads to wasteful use of the Storage capacity of the 
Server and makes the management necessary when amend 
ing and adding objects extremely complex. On the other 
hand, with the latter method, while the Storage capacity is 
not put to waste, it becomes necessary to execute two 
transmission requests, which increases the time taken by the 
transmission of objects. 

SUMMARY OF THE INVENTION 

0011. The present invention was conceived in view of the 
Stated problems, and has an object of reducing the time taken 
by data reception in response to an object transmission 
request in a two-way digital broadcasting System and of 
appropriately managing transmission requests and the 
present reception Status. 
0012. The stated object can be achieved by performing 
the procedure described below in a system with the follow 
ing construction. A Server apparatus Stores a plurality of 
objects including at least one object that contains data and 
one object that contains a Synchronous transmission request 
for issuing a transmission request for an object that is 
presently required and an asynchronous transmission 
request for issuing a transmission request for an object that 
has a high probability of becoming necessary in the future. 
The Server apparatus is Sent a transmission request for an 
object via a control channel of a network and Sends the 
requested object via the data channel of the network. 
0013 In the procedure of the present invention, an object 
including control instructions that can be a Synchronous 
transmission request or an asynchronous transmission 
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request is received from the Server apparatus. A control 
instruction in the received object is decoded, and it is judged 
whether a Synchronous transmission request or an asynchro 
nous transmission request is to be executed. When a Syn 
chronous transmission request is to be executed, a transmis 
Sion request for an object is issued and decoding of a next 
instruction is not performed until the requested object has 
been received. On the other hand, when an asynchronous 
transmission request is to be executed, a transmission 
request for an object is issued and decoding of a next 
instruction is performed regardless of whether the request 
object has been received or not. 
0.014. By performing the procedure described above, 
objects which are presently required will definitely be 
received and processed, while objects with a high probabil 
ity of being required in the future will also be obtained in 
advance, So that when Such objects become necessary in the 
future, the System will be able to instantly process the 
objects. Here, there is the additional effect of the asynchro 
nous transmission requests not interrupting the other pro 
CCSSCS. 

0.015. It is desirable for the procedure to be performed as 
described below when an object in the plurality of objects 
includes at least one of Video data and audio data. 

0016 First, it is judged whether an object received by the 
object receiving unit includes video data/audio data or other 
data, with Video data being outputted to a Video/audio 
reproduction unit and other data being outputted to a data 
Storage unit. 
0.017. By handling video/audio data and other data in this 
way, the different control methods for transmission requests 
can be used depending on whether Video/audio data whose 
reception time is considerable is being received, on whether 
an object that contains video/audio data is to be transmitted 
or on whether an object that contains other data is to be 
transmitted. By doing So, more flexible transmission 
requests can be used, resulting in a more flexible reproduc 
tion proceSS for objects. 
0.018. In more detail, when a control instruction or a user 
indication is decoded and a Synchronous transmission 
request is to be executed while Video data or audio data is 
being outputted, a transmission termination request for the 
present object is first transmitted to the Server apparatus. 
0.019 With the above operation, when the data channel of 
the network is busy due to the transfer of video data or audio 
data, the transmission of the object that includes this video 
data or audio data is terminated, So that the reception of the 
object indicated by the Synchronous transmission request 
which is presently required can be quickly performed, 
reducing the time taken by the processing as a whole. 
0020 When a control instruction or a user indication is 
decoded and an asynchronous transmission request is to be 
executed while video data or audio data is being outputted, 
the asynchronous transmission request is not performed. 
0021. By doing so, the reception of the video/audio data 
that is presently being reproduced is given priority and 
continued, while the asynchronous transmission request for 
the object that is likely to be needed in the future is not 
executed, thereby avoiding any interruptions to the repro 
duction of the video/audio data which would frustrate the 
USC. 
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0022. When an asynchronous transmission request has 
been issued for an object but the requested object has not yet 
arrived and, on decoding a user indication or a control 
instruction, a transmission request should be issued for an 
object including at least one of Video data and audio data, a 
transmission termination request is first issued for the 
requested object of the asynchronous transmission request. 
0023. By doing so, the transmission of the object of the 
asynchronous transmission request which is not presently 
required is canceled and the object containing the Video data 
or audio data that is presently required is received instead, 
meaning that the transmission of presently required objects 
is not interrupted by the transmission of objects which are 
not presently required. 
0024. When a first asynchronous transmission request 
has been issued for an object but the requested object has not 
yet arrived and, on decoding one of a user indication and a 
control instruction, a Second asynchronous transmission 
request Should be issued, a transmission termination request 
is first issued to the Server apparatus for the requested object 
of the first asynchronous transmission request. 
0025 By doing so, the reception of an object that is likely 
to be needed in the future due to a latest asynchronous 
transmission request is not delayed by the transmission of an 
object requested by a preceding asynchronous transmission 
request. 

0026. When an asynchronous transmission request for an 
object has been issued to the Server apparatus but a requested 
object has not yet arrived and, on decoding one of a user 
indication and a control instruction, a transmission request 
should be issued for an object that includes at least one of 
Video data and audio data, the transmission request is not 
issued to the Server apparatus until the requested object of 
the asynchronous transmission request has arrived. 
0027. By doing so, the object of the asynchronous trans 
mission request can be received before the data channel 
becomes busy with the transfer of the video data or audio 
data whose reception time is very long. 
0028. It is also possible for objects to be received via the 
control channel of the network, So that when Video data or 
audio data is being outputted and a transmission request for 
an object is issued, the object requested by the transmission 
request can be received via the control channel of the 
network. 

0029. By doing so, when the data channel is busy with the 
transfer of the Video data or audio data, objects can be 
received via the control channel of the network. 

0030 The stated object of the present invention can be 
achieved by a Server apparatus connected via a network to 
a data reception terminal. This Server apparatus Stores a 
plurality of objects and when the Server apparatus is trans 
mitting video data and audio data to the data reception 
terminal apparatus and the data reception terminal apparatus 
gives issues a transmission request for an object, the Server 
apparatus Sends the object requested by the transmission 
request to the data reception terminal apparatus via the 
control channel of the network. 

0031. By doing so, when the data channel is busy with the 
transmission of Video data or audio data to the data reception 
terminal apparatus, an object requested by a transmission 
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request can be transmitted to the data reception terminal 
apparatus using the control channel. 
0.032 The server apparatus of the present apparatus is 
also Such that an object that includes list information show 
ing other objects that are to be simultaneously transmitted 
with the object can also be Stored in the Server apparatus. 
When there is a transmission request for an object that 
includes list information, the Server apparatus Searches for 
the other objects given in the list information and also 
transmits these objects to the data reception terminal appa 
ratuS. 

0033. By doing so, there is no need to combine objects 
that are simultaneously necessary into large files, and a same 
file can be indicated in the list information of multiple 
objects, So that improvements are made in the efficiency of 
the use of the data Storage unit of the Server apparatus. There 
is also no need to use a plurality of transmission requests for 
a plurality of objects, increasing the Speed at which the 
requested objects can be transmitted. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0034. These and other objects, advantages and features of 
the invention will become apparent from the following 
description thereof taken in conjunction with the accompa 
nying drawings which illustrate a Specific embodiment of 
the invention. In the drawings: 
0035 FIG. 1 shows the overall construction of a con 
ventional two-way digital broadcasting System; 

0036 FIG. 2 shows the hardware construction of the 
Server apparatus of an embodiment of the present invention; 
0037 FIG.3 shows the hardware construction of the data 
reception terminal in the present embodiment; 
0038 FIG. 4 shows the overall construction of the two 
way digital broadcasting System of the present embodiment; 

0039 FIG. 5 shows the hierarchical structure used for 
recording data in the object Storage unit; 

0040 
object; 

0041 FIG. 7 shows an example of the data construction 
of an object; 

FIG. 6 shows an example of the data content of an 

0.042 FIG. 8 shows examples of the instruction state 
ments in a transmission request; 
0.043 FIG. 9 shows an example screen that is displayed 
by the display apparatus based on a page object; 
0044 FIG. 10 shows the data construction of the page 
object shown in FIG. 9 and its relationship with the pages 
whose transmission can be requested from this page object; 
004.5 FIG. 11 shows the relationship between the page 
object shown in FIG. 9 and the page object screens that can 
be requested; 
0.046 FIG. 12 is a flowchart showing the operation of the 
transmission request processing in a data reception terminal; 
0047 FIG. 13 is a flowchart showing the operation of the 
Server apparatus after receiving a transmission request; 
0.048 FIG. 14 is a flowchart showing the operation of the 
data reception apparatus after receiving a compound object; 
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0049 FIG. 15 shows the attribute information data of a 
compound object and an attached object; 
0050 FIG. 16 shows an example of the storage arrange 
ment of the data Storage unit; and 
0051 FIG. 17 is a representation of an example of the 
changes in the display Screen of the data reception terminal 
2 from the Starting Screen until an image display Screen that 
reproduces a movie Selected in accordance with user opera 
tions. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0052 The following is a description of an embodiment of 
the present invention, with reference to the drawings. 
0053. The hardware construction of the two-way digital 
broadcasting System to which the present embodiment 
relates is shown in FIGS. 2 and 3. FIG. 2 is a block diagram 
showing the hardware construction of the Server apparatus 1 
in the present two-way digital broadcasting System. This 
Server apparatus 1 is composed of a large capacity hard disc 
drive 101, a gateway server 102 that processes control 
Signals transmitted to or received from a reception terminal, 
an application server 103 which performs a variety of 
operations and generates control Signals to be transmitted 
based on the received control signals, an MPEG data man 
ager 104 that searches for MPEG data recorded on the hard 
disc drive 101 at high speed, and a multiprocessor 105 that 
performs signal processing for transmitting a data Signal to 
the data terminal. It should be noted here that the application 
server 103 and the gateway server 102 are composed of a 
CPU that performs computation, a RAM that provides the 
work area for the CPU, and a ROM that stores a program and 
other data, while the MPEG data manager 104 and the 
multiprocessor 105 are achieved using well-known hard 
ware boards. 

0054 FIG. 3 is a block diagram showing the hardware 
construction of the data reception terminal 2 in the present 
two-way digital broadcasting System. This data reception 
terminal 2 is composed of a CPU 201 that performs com 
putation, a ROM 202 that stores a control program and other 
data, a RAM 203 that stores data, a tuner 204 that transmits 
and receives control Signals to or from the Server apparatus 
1 and receives the data signal, a QPSK 205 that modulates 
the transmitted control Signals and demodulates the received 
control signals, a 64OAM 206 that demodulates the received 
data signal at high speed, an MPEG2/TS decoder 207 that 
determines the type of a received object, an MPEG2/AV 
decoder 208 that decodes AV data that has been compressed 
according to MPEG2 standard, a graphics overlay 209 that 
combines the Video data and graphics data that are to be 
reproduced, and an infrared I/F 210 that receives user 
indications by receiving infrared signals issued by a remote 
controller 210a that is manipulated by the user. 
0055. The overall construction of the two-way digital 
broadcasting System composed of this Server apparatus 1 
and this data reception terminal 2 is shown in functional 
terms in FIG. 4. As shown in FIG. 4, the present digital 
broadcasting System is composed of a server apparatus 1, 
Several data reception terminals 2 and a network 3. Each 
data reception terminal 2 is connected to a display apparatus 
2a, an audio reproduction apparatus 2b, and an input appa 
ratus 2c. 



US 2003/0195948 A1 

0056. The following is a detailed description of the 
various components of the present System. The Server appa 
ratuS 1 is composed of an object Storage unit 11 and a server 
control unit 12. The object Storage unit 11 is composed of a 
large capacity hard disc drive 101, and Stores objects com 
posed of video/audio stream data in MPEG format (herein 
after referred to as “AV data'), and objects composed of data 
(hereinafter referred to as “private data) Such as graphics, 
audio data in a non-MPEG2 format (such as PCM format), 
page data, and control instructions. 
0057 Each set of data is stored as part of a hierarchy with 

its own Service name, folder name, and object name, as 
shown in FIG. 5. An example of a stored object is given in 
FIG. 6. This example shows a “page object” that is an object 
for forming one display Screen which is displayed on the 
display apparatus 2a having been outputted by the data 
reception terminal 2. Normally, page objects are composed 
of bitmap data 301 for graphics that are used for forming 
part of the display screen, attribute information data 302 
showing the nature of the object, and control instruction data 
303 which describes the behavior of the object. In this way, 
each object is composed of Sets of data that have one or more 
functions, with these Sets of data being grouped together in 
accordance with the producer's intentions. 
0058. The control instruction 304"preload (“page3”)” in 
the control instruction data 303 in FIG. 6 is a control 
instruction which predicts that the object called “page3” is 
required by the next process and So issues a transmission 
request So that the data can be Stored beforehand in the data 
Storage unit 23 during the processing of the page currently 
being displayed. Control instructions that request the trans 
mission of objects which are not presently required but are 
predicted to become necessary in the future are called 
"asynchronous transmission requests' in this Specification. 
0059) The control instruction 306"goto (“page2”)” in the 
control instruction data 303 in FIG. 6 is a control instruction 
that gives a transmission request for the object "page2 
which is presently required. Control instructions that request 
the transmission of objects which are presently required are 
called “Synchronous transmission requests' in this specifi 
cation. 

0060 AS described above, control instructions include 
Synchronous transmission requests and asynchronous trans 
mission requests, with the instruction processing unit 26 
(described later) of the data reception terminal 2 being set to 
discriminate whether a transmission request is a Synchro 
nous transmission request or an asynchronous transmission 
request from the type of instruction Statement. It should be 
noted here that the control instruction 
305"stop Video(“Karaoke 1”)” in the control instruction data 
303 in FIG. 6, is a request to terminate the transmission of 
the object “Karaoke 1”, with the control instructions also 
including Such transmission termination requests. 
0061. On the other hand, the entry “AttachedObjects:au 
diol” (307) in the attribute information data 302 of FIG. 6 
is attribute data called “list information', and further indi 
cates the object “audiol” as another object that is to be 
additionally transmitted as an attachment when there has 
been a transmission request for the present object. In this 
way, list information that indicates the objects (hereinafter 
referred to as “attached objects”) that should be simulta 
neously transmitted when there has been a transmission 
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request for a present object is also included in the attribute 
information data 302. Such attached objects are objects that 
are used together with the object to which they are attached, 
with the attachment of two or more attached objects being 
possible, and the inclusion of further attached objects as list 
information in the attribute information of an attached object 
also being possible. 
0062 FIG. 7 shows the data construction of an example 
object. AS described above, the object data is composed of 
bitmap data, attribute information data, and control instruc 
tion data, So that each Set of object data is composed of three 
areas for Storing these respective types of data. Here, a 
header is recorded at the Start of each area to demarcate the 
CS. 

0063. The server control unit 12 searches for the 
requested object in the object Storage unit 11, in accordance 
with the transmission request transmitted from the data 
reception terminal 2 via the control channel (described later) 
of the network 3, and on finding the object transmits it to the 
data reception terminal 2 via the data channel (described 
later) of the network3. It should be noted here that the server 
control unit 12 can be realized by loading a specialized 
program for performing the functions described above and 
the operation procedure (described later) into a conventional 
personal computer or WorkStation, with it being possible for 
the program in question to be recorded on a recording 
medium Such as a CD-ROM. 

0064. The data reception terminals 2 are each composed 
of an object reception unit 21, a data identification unit 22, 
a data Storage unit 23, a Video/audio reproduction unit 24, an 
input reception unit 25, an instruction processing unit 26, 
and a request transmission unit 27. 
0065. The object reception unit 21 receives the objects 
transmitted from the Server apparatus 1 via the data channel 
of the network 3. However, the object reception unit 21 is 
also connected to the control channel of the network 3, and 
is also able to receive objects via this control channel. It 
should be noted here that the object reception unit 21 is 
constructed So as to be able to distinguish from the header 
of each set of data whether the data received via the control 
channel is control data or object data. 
0066. The data identification unit 22 is used to identify 
whether the data in the object received by the object recep 
tion unit 21 is AV data or other data, which is to say private 
data, and outputs AV data to the Video/audio reproduction 
unit 24 and private data to the data Storage unit 23. 
0067. The data storage unit 23 stores the data outputted 
by the data identification unit 22, and is realized using a 
rewritable storage device. This corresponds to the RAM 
203. The video/audio reproduction unit 24 reproduces the 
AV data outputted by the data identification unit 22 and 
outputs it to the periphery. In general, AV data will be data 
that has been Subjected to processing Such as compression 
and Scrambling, So that the Video/audio reproduction unit 24 
decompresses the compressed data and performs a descram 
bling process and a conversion to a television signal under 
NTSC or other such standard. After this, the reproduction 
data outputted by the Video/audio reproduction unit 24 is 
actually reproduced as images and audio by the display 
apparatus 2a that is composed of a monitor or the like, and 
the audio reproduction apparatus 2b that can be composed of 
a decoding means and a Speaker. 
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0068 The input reception unit 25 receives the user indi 
cations via the input apparatus 2c. The input apparatus 2c 
uses the display apparatus 2a described above and a remote 
controller 210a to allow the user to input indications. 
0069. The instruction processing unit 26 decodes the 
control instructions in the data Stored in the data Storage unit 
23 or the indications received from the input reception unit 
25 and has the request transmission unit 27 issue transmis 
Sion requests for objects. The instruction processing unit 26 
also generates image data and outputs audio data under PCM 
or other Such standard to the periphery. The outputted image 
data is displayed by the display apparatus 2a while the 
outputted audio data is outputted as actual audio by the audio 
reproduction apparatus 2b. 
0070 The instruction processing unit 26 judges whether 
the transfer requests in the control instructions described 
above are Synchronous transmission requests or asynchro 
nous transmission requests in accordance with the type of 
instruction Statement. When the instruction processing unit 
26 judges that the control instruction is a Synchronous 
transmission request, it does not perform the next proceSS 
until the object whose transmission has been requested has 
been received by the data reception terminal 2, or in more 
detail, until the object whose transmission has been 
requested has been received by the object reception unit 21. 
On the other hand, when the instruction processing unit 26 
judges that the control instruction is an asynchronous trans 
mission request, it performs the next process regardless of 
whether of not the object whose transmission was requested 
has been received by the object reception unit 21. The 
instruction processing unit 26 also performs a variety of 
processes in accordance with the transmission State, 
although these will be described later. 
0071. The request transmission unit 27 sends object 
transmission requests and transmission termination requests 
via the control channel of the network 3 to the server 
apparatuS 1 in accordance with instructions from the instruc 
tion processing unit 26. It should be noted here that the 
transmission requests are Sent using DSM-CC that is an 
ideal protocol to MPEG2 format. FIG. 8 shows an example 
of a transmission request Sent according to DSM-CC pro 
tocol. The transmission request 401 on the first line of the 
figure is an example of request for the transmission of AV 
data, and is a request that indicates the name of the object in 
the hierarchy, and the absolute start time (hr:mn:SS) and 
absolute end time for the indicated object, and So requests 
the AV stream from the start of the “Apollo 30” stream for 
the service named “Movie” to the “00:05:15” point of the 
stream. The transmission request 402 on the second line of 
FIG. 8 is a request for the transmission of private data, and 
indicates the name of the object in the hierarchy, requesting 
the transmission of the object “page 1” in the subfolder 
“Startup” in the folder “Startup”. 
0.072 It should be noted here that the data reception 
terminal 2 can be achieved by a conventional modem and a 
conventional computer that executes a program that 
achieves the functions and operation procedure described 
above, with it being possible to record the program in 
question onto a recording medium Such as a floppy disc. 

0073. The network 3 includes a control communication 
unit 31 and a data transmission communication unit 32 and 
has a physical Structure composed of optic fibre, coaxial 
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cables, or the like, and a control part that performs trans 
mission and modulation according to a predetermined com 
munication protocol. 

0074 The control communication unit 31 is a commu 
nication path composed of a two-way control channel pro 
Vided between the Server apparatus 1 and each data recep 
tion terminal 2, and only needs to be able to perform digital 
communication at a baud rate in the region of Several Kbps 
or more, with there being no particular limitations as to 
whether a cable or a wireleSS network is used, or as to which 
modulation method is used. 

0075. The data transmission communication unit 32 is a 
one-way communication circuit that transmits a large 
amount of multimedia data, which can include high quality 
Video/audio Such as MPEG2 format data, graphics, and even 
programs, from the Server apparatuS 1 to a data reception 
terminal 2. The data transmission communication unit 32 is 
assigned one Stream as a data channel connecting each data 
reception terminal 2 and needs to be able to perform digital 
communication with a high transfer rate in the region of 
several Mbps or more. 
0076. The following is a description of the operation of 
the two-way digital broadcasting System composed of the 
Server apparatus 1, the data reception terminals 2, and the 
network 3 described above. 

0077 First, the operation of the data reception terminal 2 
will be described in accordance with a Synchronous trans 
mission request, an asynchronous transmission request, and 
with the present reception status. It should be noted here that 
when the communication lines between the Server apparatus 
1 and the data reception terminal 2 are initialized, the Server 
apparatus 1 first transmits a page object C. to the data 
reception terminal 2, with the data for this object being 
Stored in the data Storage unit 23. The instruction processing 
unit 26 then interprets the data Stored in the data Storage unit 
23, and, as one example, has the screen shown in FIG. 9 
displayed on the display apparatus 2a. 

0078. In the screen shown in FIG.9, the character strings 
501-504 are text objects which show the service names, still 
images 505-507 are graphic objects that are still images, and 
video 508 is reproduced video data that has been transmitted 
using MPEG2 format. It should be noted here that when the 
reproduction of the video data 508 comes to an end, a 
graphic object that is a still image may appear in its place. 
Using the remote controller 210a of the input apparatus 2c 
or the like, the user of the data reception terminal 2 can move 
a selection marker between the four service names “Mov 
ies”, “Karaoke”, “News”, and “Shopping” (hereinafter, such 
operations are referred to by the word “select”) and confirm 
a selection of a desired service (hereinafter “confirm’). 
0079. In accordance with the selection marker and con 
firmation of a Service, Synchronous transmission requests 
and asynchronous transmission requests are executed. AS 
shown in FIG. 10, the page object a displayed by the display 
apparatus 2a includes control instruction data made up of a 
plurality of control instructions (Synchronous transmission 
requests 1-5) for issuing Synchronous transmission requests, 
and a plurality of control instructions (asynchronous trans 
mission requests 1-4) for issuing asynchronous transmission 
requests, with these control instructions being Stored in the 
data Storage unit 23. 
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0080. In more detail, the asynchronous transmission 
requests 1-4 are control instructions that issue an asynchro 
nous transmission request for a page object (Page P-S) that 
needs be transmitted if a Service name that is currently 
Selected out of the four service names “Movies”, “Karaoke”, 
“News”, and “Shopping” is confirmed by the user. 
0081. The synchronous transmission requests 1-4 are 
control instructions that issue a Synchronous transmission 
request for a page object (Page P-S) that should be trans 
mitted when a Service name has been confirmed by the user 
out of the four service names "Movies”, “Karaoke”, 
“News”, and “Shopping”. The synchronous transmission 
request 5 is a control instruction which, when the Service 
name “Karaoke' has been Selected, issues a Synchronous 
transmission request for video data (MPEG AV stream data 
Y) for reproducing different video for “Karaoke” to the 
present video 508, after the asynchronous transmission 
request for an object that needs to be transmitted if the 
selected “Karaoke” service name is confirmed by the user 
has been issued. 

0082) A representation of the relationship between the 
objects requested by Synchronous transmission requests and 
asynchronous transmission requests is given in FIG. 11. 
FIG. 12, meanwhile, is a flowchart showing the operation of 
the data reception terminal 2 in accordance with a Synchro 
nous transmission request, an asynchronous transmission 
request, and the present reception Status. 
0083) Step 201 
0084. The instruction processing unit 26 interprets the 
control instructions Stored in the data Storage unit 23 and the 
indications received from the input reception unit 25 and, on 
finding an object transmission request to be issued to the 
Server apparatus 1, has the request transmission unit 27 
perform the following Steps to issue a transmission request 
or a transmission termination request. 
0085) Step 202 
0.086 The instruction processing unit 26 judges whether 
the instruction Statement is an asynchronous transmission 
request and has the following processes performed when this 
is the case. 

0087 Steps 203, 204 
0088. When the transmission request is an asynchronous 
transmission request and AV data is being outputted by the 
Video/audio reproduction unit 24 and reproduced, Since 
there is only a data channel for one Stream provided between 
the the Server apparatus 1 and each data reception terminal 
2 and the data transmission communication unit 32 is busy 
with the transmission of the AV data, data transmission 
cannot be performed and the transmission request is ignored. 
As one example, for the screen shown in FIG. 9, if the user 
of the data reception terminal 2 moves the cursor to Select 
the "Shopping Service, an asynchronous transmission 
request is issued for the page object Q that needs to be 
transmitted when the presently Selected Service "Shopping” 
is confirmed. However, if, for example, the video 508 is 
being reproduced, the instruction processing unit 26 will 
ignore this asynchronous transmission request. 
0089 Steps 205, 206, 207 
0090 When the transmission request is an asynchronous 
transmission request, but a different asynchronous transmis 
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Sion request is already being performed and the object 
requested by this previous asynchronous transmission 
request has not yet arrived, the instruction processing unit 26 
has the request transmission unit 27 issue a transmission 
termination request for the object requested by the previous 
asynchronous transmission request and a new asynchronous 
transmission request for the present asynchronous transmis 
Sion request to give it priority. When there are no objects that 
are yet to arrive for preceding asynchronous transmission 
requests, the instruction processing unit 26 has the request 
transmission unit 27 issue an asynchronous transmission 
request as normal. 
0091. Using the same example, when the video 508 is not 
being reproduced and the user moves the cursor from the 
“Movies' service to select the “News” service, an asynchro 
nous transmission request Should be executed for the object 
R whose transmission becomes necessary when the Service 
“News’ has been confirmed, although an asynchronous 
transmission request will be being performed for the object 
S whose transmission would have become necessary had the 
service “Movies' been confirmed. In such case, the object S 
corresponding to the Service "Movies' is not longer neces 
Sary, So that the instruction processing unit 26 has the 
request transmission unit 27 issue a transmission termination 
request for the object S corresponding to the service “Mov 
ies' and has the request transmission unit 27 issue an 
asynchronous transmission request for the object R corre 
sponding to the service “News”. 
0092. When the screen shown in FIG. 9 first appears, or 
when the object requested by the previous asynchronous 
transmission request has already arrived, there is no need to 
issue a transmission termination request, So that the instruc 
tion processing unit 26 has the request transmission unit 27 
immediately issue an asynchronous transmission request. 
0093. By requesting in advance the transmission of an 
object which is believed to have the greatest probability of 
being required next and Storing the object in the data Storage 
unit 23, the necessary object R will have already been stored 
in the data Storage unit 23 before the user confirms the 
selection of the service “News”, so that processing for 
changing the display can be performed immediately. 
0094) Steps 208, 209 
0095. When the transmission request is a synchronous 
transmission request and AV data is being outputted by the 
Video/audio reproduction unit 24 and reproduced, Since a 
Synchronous transmission request is a transmission request 
for an object which is necessary now, the instruction pro 
cessing unit 26 has the request transmission unit 27 issue a 
transmission termination request for the AV data that is 
currently being reproduced to free the capacity of the data 
transmission communication unit 32 taken up by the current 
AV data. AS one example, when the user of the data 
reception terminal 2 confirms a Selection of the “Karaoke” 
Service, the instruction processing unit 26 has the request 
transmission unit 27 issue a transmission termination request 
to stop the transmission of AV data for the video 508 whose 
reproduction should be stopped. 
0.096 Steps 210, 211, 212 
0097. When the object for which a synchronous trans 
mission request is issued is an object that includes AV data 
and an asynchronous transmission request has already been 
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issued but the object requested by the asynchronous trans 
mission request has not yet arrived at the data reception 
terminal 2, the capacity of the communication circuits will 
be entirely used once the transmission of the AV data Starts, 
So that the instruction processing unit 26 waits for the 
previously requested object to arrive and then has the 
request transmission unit 27 issue a transmission request for 
the AV data. AS one example, when the user of the data 
reception terminal 2 moves the cursor to Select the Service 
name “Karaoke”, an asynchronous transmission request will 
be issued for the object P that will need to be transmitted 
when the Selection is confirmed. After this, the System is Set 
to issue a Synchronous transmission request for AV data Y 
for reproducing video that is different to the present video 
508. As a result, if the user of the data reception terminal 2 
moves the cursor to Select the Service “Karaoke”, the Syn 
chronous transmission request for the AV data Y will not be 
issued until the object P requested by the asynchronous 
transmission request has arrived. By doing So, the System 
can quickly obtain the object which will most probably be 
Selected. 

0.098 Steps 212, 213 
0099. When the object requested by the synchronous 
transmission request is private data and an asynchronous 
transmission request has already been issued but the object 
requested by the asynchronous transmission request has not 
yet arrived at the data reception terminal 2, the instruction 
processing unit 26 has the request transmission unit 27 issue 
a transmission termination request to terminate the trans 
mission of the object requested by the preceding asynchro 
nous transmission request and to issue the Synchronous 
transmission request to give priority to the Synchronous 
transmission request. AS one example, when the user moves 
the cursor from the "Movies' service to the “News' Service 
and immediately confirms the selection of “News”, an 
asynchronous transmission request will have been issued for 
the object S that is to be reproduced when the service 
“Movies' is confirmed. In this case the object S correspond 
ing to the Service “Movies' is no longer required, So that the 
instruction processing unit 26 has the request transmission 
unit 27 issue a transmission termination request for the 
object S corresponding to the service “Movies', before 
having the request transmission unit 27 issue a Synchronous 
transmission request for the first page object R correspond 
ing to the service “News”. This concludes the explanation of 
the operation of the data reception terminal 2 based on the 
asynchronous transmission requests, Synchronous transmis 
Sion requests, and present reception Status. 
0100. It should be noted here that the above processing 
can be modified, So that in Step 212, the data reception 
terminal 2 need not wait for the object requested by the 
previous asynchronous transmission request to arrive, and 
may instead transmit a transmission termination request for 
this object to the Server apparatus 1. 
0101. In step 204, the data reception terminal 2 was 
described as ignoring asynchronous transmission requests 
when AV data is being reproduced, although it is also 
possible for the data reception terminal 2 to instruct the 
Server apparatuS 1 to transmit the object of the asynchronous 
transmission request via the control communication unit 31. 
0102) In steps 209 onwards, it is possible for the data 
reception terminal 2 to instruct the Server apparatus 1 to 
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transmit the private data via the control channel of the 
control communication unit 31 when AV data is being 
reproduced. 

0103). It is also possible, during the reproduction of AV 
data, for the private data to be transmitted via the control 
channel of the control communication unit 31 when the data 
channel of the data transmission communication unit 32 is 
occupied based on a judgement made by the Server control 
unit 12 of the Server apparatus 1. 

0104. The following is an explanation of when the trans 
mission of an object that includes list information (herein 
after, such objects will be referred to as “compound 
objects”). First, the operation of the server apparatus 1 will 
be described with reference to FIG. 13, which is a flowchart 
showing the operation of the Server apparatus 1 when a 
transmission request for a compound object has been 
received. 

01.05) Steps 301, 302 

0106 The server control unit 12 receives an object trans 
mission request from the request transmission unit 27 of the 
data reception terminal 2, and Searches for the requested 
object in the object Storage unit 11. 

01.07 Steps 303, 304,305 
0108. The server control unit 12 judges whether the 
object it has found has attribute information data that 
includes list information, and if the attribute information 
data includes list information, transmits the requested 
objected and the objects recorded in the list information to 
the data reception terminal 2. On the other hand, if the 
requested object does not include list information, the Server 
apparatus 1 transmits only the requested object to the data 
reception terminal 2. AS one example, when the Server 
control unit 12 finds the object “page 1” shown in FIG. 6, 
the server control unit 12 finds that the object “audiol” is 
present as an attached object in the attribute information data 
302, so that the server control unit 12 finds the object 
“audiol” and transmits it together with the object “page 1' to 
the data reception terminal 2. AS a different example, when 
there is no list information 307 in the attribute information 
data 302, the server control unit 12 only transmits the 
requested object "pagel' to the data reception terminal 2. 

0109 The following is an explanation of the operation of 
the data reception terminal 2 on receiving a compound 
object, in accordance with the flowchart in FIG. 14. Step 
401 When an object is transmitted from the server apparatus 
1, the instruction processing unit 26 of the data reception 
terminal 2 judges whether the received object is a compound 
object. This judgement may be performed by having a list of 
object names provided at the Start of each Set of object data 
that shows the object name of the present object and the 
object names given in the list information, with the instruc 
tion processing unit 26 of the data reception terminal 2 then 
judging whether there are a plurality of object names in this 
list. For the example shown in FIG. 15, the object with the 
object name “Page A' having the attribute information table 
901 which includes “Audiol, PageB” as the list information 
can have a list of objects such as “PageA”, “Audio1, 
PageB”, So that the instruction processing unit 26 may then 
judge that this object is a compound object. It should be 
noted here that in this case, the attached objects with the 
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object names “Audiol”, “PageB” will also be transmitted to 
the data reception terminal 2 by the Server apparatus 1. 
0110 Step 402 
0111 When the transmitted object is a compound object, 
the instruction processing unit 26 confirms whether the 
attached objects themselves include list information. When 
the attached objects include list information, the processing 
described below is performed, or otherwise the processing is 
terminated. As one example, when the object “Page A” with 
the attribute information table shown in FIG. 15 is trans 
mitted, this object includes the objects “Audiol” and 
“PageB” as attached objects in the list information. The 
instruction processing unit 26 accordingly Searches the 
attribute list information 902 and 903 of these attached 
objects to see if they include list information. As a result, the 
instruction processing unit 26 finds that the attribute list 
information 902 includes the list information "Attached Ob 
ject: Audio2 and the attribute list information 903 includes 
the list information “AttachedObject: PageY”, so that the 
processing described below is performed. 
0112 Step 403 
0113. When an attached object itself includes list infor 
mation, the instruction processing unit 26 confirms whether 
an object listed in this list information has already been 
stored in the data storage unit 23. When all of the objects 
listed in the list information have already been stored in the 
data Storage unit 23, the instruction processing unit 26 
terminates the processing. If this is not the case, the instruc 
tion processing unit 26 performs the processing described 
below. 

0114 AS one example, the instruction processing unit 26 
confirms whether the objects “Audio2”, “PageY” listed in 
the list information of the attached objects that have the 
attribute information data 902, 903 shown in FIG. 15 are 
already Stored in the data Storage unit 23. At this point, the 
stored content of the data storage unit 23 is as shown in FIG. 
16. In FIG. 16, the rectangular region 101 represents the 
entire Storage capacity of the data Storage unit 23. With the 
data storage unit 23 in the illustrated state, “PageY” can be 
Seen to have been Stored in the data Storage unit 23 as a result 
of earlier processing, while "Audio2' is not present in the 
data Storage unit 23. In Such a case, the processing described 
below is performed. 

0115 Steps 404, 405, 406 
0116. When an object listed in the list information of an 
attached object is yet to be stored in the data Storage unit 23, 
the instruction processing unit 26 confirms whether there is 
Sufficient free Space in the data Storage unit 23 to Store the 
object in question. When there is insufficient free Space in 
the data Storage unit 23, the instruction processing unit 26 
deletes unnecessary objects from the data Storage unit 23 in 
a process called “garbage collection'. When there is suffi 
cient free Space in the data Storage unit 23, or when Sufficient 
free Space has been generated as a result of garbage collec 
tion, the instruction processing unit 26 has the request 
transmission unit 27 issue a transmission request for the 
object in question. When garbage collection is unable to 
generate Sufficient free Space, the processing is terminated. 
0117. As one example, when the attached objects are 
objects with the attribute list information 902, 903 shown in 
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FIG. 15 and the storage state of the data storage unit 23 is 
as shown in FIG. 16, the object “Audio2” given in the list 
information of the object “Audiol” as an attached object is 
yet to be Stored in the data Storage unit 23, So that the 
instruction processing unit 26 first investigates whether there 
is Sufficient free Space in the data Storage unit 23 to Store the 
object “Audio2. When the storage content of the data 
storage unit 23 is as shown in FIG. 16, the instruction 
processing unit 26 estimates that there is insufficient free 
Space, and So deletes the unnecessary objects in the data 
Storage unit 23. In the present case, the unnecessary objects 
in the data storage unit 23 are the objects “PageX' and 
“PageY', although, since the object “PageY” is listed in the 
list information of the attached object “PageB”, the instruc 
tion processing unit 26 deletes only the object “PageX' to 
increase the free Space in the data Storage unit 23. Since 
Sufficient free Space is now maintained by the data Storage 
unit 23, the instruction processing unit 26 instructs the 
request transmission unit 27 to issue a transmission request 
for the object “Audio2. In this way, the instruction pro 
cessing unit 26 manages the Storage of the data Storage unit 
23 by reading Sets of attribute information in advance. 
0118. The instruction processing unit 26 performs the 
Same processing for the attached objects of each transmitted 
object, provided there is Sufficient free Space in the data 
Storage unit 23. 

0119) The following is a description of the actual effect of 
performing the processing described above. Here, FIG. 17 
is a representation of an example transformation in the 
display outputted by the data reception terminal 2 from the 
Starting Screen until an image display Screen that reproduces 
a movie Selected in accordance with user operations. The 
following example describes the effect of the present inven 
tion in relation to a case when the present invention is not 
used. 

0120 In the example shown in FIG. 17, after the display 
has automatically Switched from the “starting Screen” to the 
“main menu Screen” for Selecting a main menu, the user 
makes a selection of “Movies', so that the "search method 
selecting screen” for selecting a search method for “Movies' 
is displayed. The display then Switches to a “selection 
Screen” in accordance with the user's indication of a Search 
key, and when the user indicates a specific movie, a “con 
firmation Screen” for confirming the user's Selection is 
automatically displayed. When the user confirms the Selec 
tion, the Screen Switches to the “image display Screen” and 
the selected movie is reproduced. In the “search method 
Selecting Screen”, “Selection Screen', and “confirmation 
Screen', objects that include different Sets of audio Stream 
data as private data require Separate objects to the objects 
used to form the Screen. 

0121 The following is a calculation of an estimate of the 
total waiting time which is composed of access time and data 
transfer time when, as described in the prior art, only 
Synchronous transmission requests are possible and attached 
objects are not used. From actual observation, the average 
access time for Such a System is around four Seconds, and if 
the data transfer Speed is set at 2.4 Mbps, then the average 
transfer time will be around two Seconds, meaning that the 
average wait time for one access will be around Six Seconds. 
In the present example, five accesses need to be performed 
to request the objects for forming the five display Screens, 
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while the “Search method Selecting Screen”, “Selection 
Screen', and “confirmation Screen” further require three 
accesses for the transmission of the objects including the 
audio Stream data. As a result, the Switching of Screens 
described above will require a total of eight accesses. For a 
conventional System, this would result in a total waiting time 
T0 given as T0=8*6=48 seconds. 
0122) The total waiting time when asynchronous trans 
mission requests and attached objects are possible is given 
below. In FIG. 17, the numbers written next to each Screen 
are the probabilities with which the screen in question will 
be displayed. In this case, objects for displaying Screens with 
a high probability of being displayed can be requested 
beforehand using asynchronous transmission requests. AS a 
result, an asynchronous transmission request for the “main 
menu Screen” is given during the “Starting Screen', an 
asynchronous transmission request for the “Search method 
selecting screen” for “Movies' is given during the “main 
menu Screen', asynchronous transmission requests for the 
“selection screen” for “Genre' and for “Title” are given 
during the “search method selecting screen” for “Movies', 
and an asynchronous transmission request for the “confir 
mation Screen” is given during the "Selection Screen”. The 
objects used for forming the “Search method Selecting 
Screen”, “Selection Screen', and “confirmation Screen” are 
also set as objects that include the audio Stream data as 
attached objects. 
0123. In Such a case, the average waiting time when 
Switching display is as follows. 
0.124 Switching from “starting screen” to “main menu 
Screen'. 

0125) 
0.126 Switching from “main menu screen” to “search 
method Selecting Screen'. 

0127 t2=0*0.5+6*(0.1+0.15+0.25)=3 seconds 
0128 Switching from “search method selecting screen” 
to “selection Screen'. 

0129 t3=0* (0.5+0.3)+6*(0.1+0.1)=1.2 seconds 
0130 Switching from “selection screen” to “confirmation 
Screen'. 

0131) 
0132 Switching from “confirmation screen” to “image 
display Screen'. 

0133) ts=6*1.0=6 seconds 

t1=0* 1.0=0 Seconds 

t4=0* 1.0=0 Seconds 

0134 Since it is no longer necessary to issue an object 
transmission request for objects that include audio Stream 
data, the required number of accesses is five, which the total 
waiting time Tn being as follows. 

0.136 Accordingly, the total average wait time for the 
start of reproduction of a movie can be reduced from 48 
Seconds to 10.2 Seconds using the present invention, which 
is a sizable reduction over the prior art. 
0.137 Although the present invention has been fully 
described by way of examples with reference to accompa 
nying drawings, it is to be noted that various changes and 
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modifications will be apparent to those skilled in the art. 
Therefore, unless Such changes and modifications depart 
from the Scope of the present invention, they should be 
construed as being included therein. 

What is claimed is: 
1. A data reception terminal apparatus connected via a 

control channel and a data channel of a network means to a 
Server apparatus that Stores a plurality of objects including 
at least one object that contains control instructions, 

the data reception terminal apparatus comprising: 
object reception means for receiving an object; 

data Storage means for Storing data included in the 
received object; 

request transmission means for issuing one of an object 
transmission request and a transmission termination 
request Via the control channel of the network to the 
Server apparatus; 

input reception means for receiving a user indication; 
and 

instruction processing means for decoding one of the 
user indication received by the input reception means 
and a control instruction included in the data Stored 
in the data Storage means, and for having the request 
transmission means issue an object transmission 
request after judging from a decoding result that one 
of an asynchronous transmission request and a Syn 
chronous transmission request should be executed, 

wherein a Synchronous transmission request is a trans 
mission request for having an object transmission 
request issued to the Server apparatus with a next 
decoding not being performed until an object requested 
by the object transmission request is received, and an 
asynchronous transmission request is a transmission 
request for having an object transmission request issued 
to the Server apparatus with a next decoding being 
performed before an object requested by the object 
transmission request is received. 

2. The data reception terminal apparatus of claim 1, 
wherein at least one object in the plurality of objects Stored 
by the Server apparatus includes at least one of Video data 
and audio data, and the data reception terminal apparatus 
further comprises: 

Video/audio data reproduction means for reproducing 
Video data and audio data, and 

data identification means for identifying whether data in 
the object received by the object reception means 
contains at least one of Video data and audio data, for 
outputting the received one of Video data and audio 
data to the Video/audio data reproduction means, and 
for outputting other data to the data Storage unit. 

3. The data reception terminal apparatus of claim 2, 
wherein on decoding one of a user indication and a control 
instruction and finding that a Synchronous transmission 
request should be executed while at least one of Video data 
and audio data are being reproduced by the Video/audio data 
reproduction means, the instruction processing means has 
the request transmission means issue a transmission termi 
nation request for an object that includes the one of Video 
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data and audio data being reproduced by the Video/audio 
data reproduction means to the Server apparatus. 

4. The data reception terminal apparatus of claim 2, 
wherein on decoding one of a user indication and a control 
instruction and finding that an asynchronous transmission 
request should be executed while at least one of Video data 
and audio data are being reproduced by the Video/audio data 
reproduction means, the instruction processing means does 
not have the request transmission means execute the asyn 
chronous transmission request. 

5. The data reception terminal apparatus of claim 2, 
wherein when the request transmission means has issued an 
asynchronous transmission request to the Server apparatus 
but a requested object has not yet arrived at the data 
reception terminal apparatus and, on decoding one of a user 
indication and a control instruction, the instruction proceSS 
ing means finds that a transmission request should be issued 
for an object including at least one of Video data and audio 
data, the instruction processing means first has the request 
transmission means issue a transmission termination request 
for the requested object of the asynchronous transmission 
request. 

6. The data reception terminal apparatus of claim 2, 
wherein when the request transmission means has issued a 
first asynchronous transmission request to the Server appa 
ratus but a requested object has not yet arrived at the data 
reception terminal apparatus and, on decoding one of a user 
indication and a control instruction, the instruction proceSS 
ing means finds that a Second asynchronous transmission 
request should be issued, the instruction processing means 
first has the request transmission means issue a transmission 
termination request for the requested object of the first 
asynchronous transmission request. 

7. The data reception terminal apparatus of claim 2, 
wherein when the request transmission means has issued an 
asynchronous transmission request to the Server apparatus 
but a requested object has not yet arrived at the data 
reception terminal apparatus and, on decoding one of a user 
indication and a control instruction, the instruction proceSS 
ing means finds that a transmission request should be issued 
for an object that includes at least one of Video data and 
audio data, the instruction processing means does not have 
the request transmission means issue the transmission 
request until the requested object of the asynchronous trans 
mission request has arrived. 

8. The data reception terminal apparatus of claim 2, 
wherein 

the object reception means is able to receive an object on 
the control channel of the network means, and 

when at least one of Video data and audio data are being 
reproduced by the Video/audio data reproduction means 
and the request transmission means has issued an object 
transmission request, the object reception means 
receives an object requested by the object transmission 
request on the control channel of the network means. 

9. A Server apparatus connected via a data channel and a 
control channel of a network means to a data reception 
terminal apparatus, 

the Server apparatus comprising: 

object Storage means for Storing a plurality of objects, 
wherein at least one of the plurality of objects 
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includes control instructions, and at least one of the 
plurality of objects includes at least one of Video data 
and audio data; 

transmission request reception means for receiving a 
transmission request for an object, wherein the trans 
mission request is received from the data reception 
terminal apparatus via the control channel of the 
network means, 

object Searching means for Searching the object Storage 
means for the object requested by the received 
transmission request; and 

transmission means for transmitting the object foundby 
the object Searching means to the data reception 
terminal apparatus via the data channel of the net 
work means when no object that includes at least one 
of Video data and audio data is being transmitted to 
the data reception terminal apparatus, and for trans 
mitting the object found by the object Searching 
means to the data reception terminal apparatus via 
the data channel of the network means when an 
object that includes at least one of Video data and 
audio data is being transmitted to the data reception 
terminal apparatus. 

10. A server apparatus connected to a data reception 
terminal apparatus via a network means, the Server apparatus 
comprising: 

object Storage means for Storing a plurality of objects, 
wherein the plurality of objects includes at least one 
object that includes list information showing other 
objects that are to be simultaneously transmitted with 
the one object; 

transmission request reception means for receiving a 
transmission request for an object, wherein the trans 
mission request is received from the data reception 
terminal apparatus via a control channel of the network 
means, 

object Searching means for Searching the object Storage 
means for the object requested by the received trans 
mission request; 

list information Searching means for determining whether 
the object found by the object Searching means includes 
list information; 

additional object Searching means for Searching the object 
Storage means, when the list information Searching 
means determines that the object includes list informa 
tion, for each object given in the list information; and 

transmission means for transmitting all of the objects 
found by the object Searching means and by the addi 
tional object Searching means to the data reception 
terminal apparatus. 

11. A data reception method for issuing a transmission 
request for an object via a control channel of a network 
means to a Server apparatus and receiving the requested 
object via a data channel of the network means, the Server 
apparatus Storing a plurality of objects that include at least 
one object that contains control instructions, the control 
instructions including a control instruction for issuing a 
Synchronous transmission request and a control instruction 
for issuing an asynchronous transmission request, 
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the reception method comprising: 14. The data reception method of claim 11, 
wherein the plurality of objects also includes at least one 

object that contains at least one of Video data and audio 
data, 

an object reception Step for receiving an object from the 
Server apparatus, wherein the object includes one of 
a control instruction for issuing a Synchronous trans 
mission request and a control instruction for issuing and wherein the data reception method further comprises: 
an asVnchronous transmission request: y C s a first asynchronous transmission request terminating 

Step for transmitting, when an object requested by an 
asynchronous transmission request has not yet to 
arrived and the instruction decoding Step judges that 
the control instruction is a transmission request for 
an object that includes at least one of Video data and 
audio data, a request to the Server apparatus to 
terminate a transmission of the object that has not yet 

an instruction decoding Step for decoding the control 
instruction included in the object received in the 
object reception Step and judging whether the control 
instruction is a Synchronous transmission request or 
an asynchronous transmission request; 

a Synchronous processing Step for issuing, when the 
instruction decoding Step judges that the control arrived. 
instruction is a Synchronous transmission request, a 15. The data reception method of claim 11, further com 
transmission request for an object and not perform- pr1SIng: 
ing the instruction decoding Step until the object a Second asynchronous transmission request terminating 
requested by the issued transmission request arrives, Step for transmitting, when an object requested by an 
and asynchronous transmission request has not yet arrived 

and the instruction decoding Stepjudges that the control 
an asynchronous processing Step for issuing, when the instruction is an asynchronous transmission request, a 

instruction decoding Step judges that the control request to the Server apparatus to terminate a transmis 
instruction is an asynchronous transmission request, sion of the object that has not yet arrived. 
a transmission request for an object and performing 16. The data reception method of claim 11, 
the instruction decoding Step regardless of whether 
the object requested by the issued transmission 
request has arrived or not. 

wherein the plurality of objects also includes at least one 
object that contains at least one of Video data and audio 
dat 

12. The data reception method of claim 11, ala, 
and wherein the data reception method further comprises: 

wherein the plurality of objects also includes at least one t t iti tep f iti h object that contains at least one of Video data and audio a transm1SSIOn requeS Walling Step IOr Walling, Wnen 
an object requested by an asynchronous transmission 

data, request has not yet arrived and the instruction decod 
and wherein the data reception method further comprises: ing Step judges that a transmission request for an 

object that contains at least one of Video data and 
a Video/audio judging Step for judging whether data in audio data is to be issued, for the object requested by 

the object received from the Server apparatus is one the asynchronous transmission request to arrive 
of Video data and audio data; and before issuing the transmission request for the object 

that contains at least one of Video data and audio 
a transmission termination requesting Step for Sending, data. 
when the Video/audio judging Step judges that the 17. The dat ti thod of claim 11 data in the received object is one of Video data and e dala reception meunod OI claim 11, 
audio data and the instruction decoding Step judges wherein the plurality of objects also includes at least one 
that the control instruction is a Synchronous trans- object that contains at least one of Video data and audio 
mission request, a request to terminate a transmis- data, 
Sion of the received object to the Server apparatus. and wherein the data reception method further comprises: 

13. The data reception method of claim 11, a Video/audio judging Step for judging whether data in 
the object received from the Server apparatus is one wherein the plurality of objects also includes at least one 
of Video data and audio data; and object that contains at least one of Video data and audio 

data, a reception channel changing Step for receiving, when 
the data in the object received from the server 
apparatus is judged as being one of Video data and 
audio data and the instruction decoding Step judges 
that the control instruction is one of an asynchronous 
transmission request and a Synchronous transmission 
request, an object requested by the one of the asyn 

and wherein the data reception method further comprises: 

a Video/audio judging Step for judging whether data in 
the object received from the Server apparatus is one 
of Video data and audio data; and 

an asynchronous transmission discarding Step for dis- chronous transmission request and the Synchronous 
carding, when the Video/audio judging Step judges transmission request via a control channel of the 
that the data in the object received from the server network means. 
apparatus is one of Video data and audio data and the 18. A data transmission method, for a server apparatus 
instruction decoding Step judges that the control that includes an object Storage means which Stores a plu 
instruction is an asynchronous transmission request, rality of objects, wherein at least one of the plurality of 
the asynchronous transmission request. objects includes control instructions, and at least one of that 
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plurality of objects includes at least one of Video data and 
audio data, the data transmitting method Searching, in accor 
dance with an object transmission request transmitted from 
a data reception terminal apparatus via a control channel of 
a network means, the plurality of objects Stored in the object 
Storage means for an object that has been requested by the 
received object transmission request and transmitting the 
object to the data reception terminal apparatus via a data 
channel of the network means, 

the data transmitting method including: 
a Video/audio judging Step for judging whether data in 

an object presently being transmitted is one of Video 
data and audio data; 

a transmission request judging Step for judging whether 
there is an object transmission request from the data 
reception terminal apparatus, and 

a transmission channel changing Step for transmitting, 
when the Video/audio judging Step judges that the 
data in the object presently being transmitted is one 
of Video data and audio data and the transmission 
request judging Step judges that there is an object 
transmission request from the data reception termi 
nal apparatus, an object requested by the object 
transmission request Via the control channel of the 
network means to the data reception terminal appa 
ratuS. 

19. A data transmission method, for a Server apparatus 
that includes an object Storage means which Stores a plu 
rality of objects, for searching the object storage means for 
an object requested by a transmission request received from 
a data reception terminal apparatus and transmitting the 
requested object to the data reception terminal apparatus, the 
data transmission method comprising: 

an additional object list Storing Step for Storing at least one 
object that has list information showing other objects 
that are also to be Synchronously transmitted when 
there has been a transmission request for the object 
with the list information; and 

an additional object transmission Step for Searching, when 
there has been a transmission request from the data 
reception terminal apparatus for an object that has list 
information, the object Storing means for additional 
objects given in the list information of the requested 
object and for transmitting the additional objects with 
the requested object to the data reception terminal 
apparatuS. 

20. A computer-readable recording medium for Storing a 
program to be executed by a computer that is connected to 
a Server apparatus that Stores a plurality of objects, the 
program having the computer execute a procedure for issu 
ing a transmission request for an object via a control channel 
of a network means and receiving the requested object via a 
data channel of the network means, the plurality of objects 
Stored by the Server apparatus including at least one object 
that contain one of a control instruction for issuing a 
Synchronous transmission request for an object and a control 
instruction for issuing an asynchronous transmission 
request, 

the procedure including the following Steps: 
an object reception Step for receiving an object from the 

Server apparatus, wherein the object contains one of 
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a control instruction for issuing a Synchronous trans 
mission request and a control instruction for issuing 
an asynchronous transmission request; 

an instruction decoding Step for decoding the control 
instruction contained in the object received in the 
object reception Step and judging whether the control 
instruction is a Synchronous transmission request or 
an asynchronous transmission request; 

a Synchronous processing Step for issuing, when the 
instruction decoding Step judges that the control 
instruction is a Synchronous transmission request, a 
transmission request for an object and not perform 
ing the instruction decoding Step until the object 
requested by the issued transmission request arrives, 
and 

an asynchronous processing Step for issuing, when the 
instruction decoding Step judges that the control 
instruction is an asynchronous transmission request, 
a transmission request for an object and performing 
the instruction decoding Step regardless of whether 
the object requested by the issued transmission 
request has arrived or not. 

21. The recording medium of claim 20, 
wherein the plurality of objects also includes at least one 

object that contains at least one of Video data and audio 
data, 

and wherein the procedure further comprises: 
a Video/audio judging Step for judging whether data in 

the object received from the Server apparatus is one 
of Video data and audio data; and 

a transmission termination requesting Step for Sending, 
when the Video/audio judging Step judges that the 
data in the received object is one of Video data and 
audio data and the instruction decoding Step judges 
that the control instruction is a Synchronous trans 
mission request, a request to terminate a transmis 
Sion of the received object to the Server apparatus. 

22. The recording medium of claim 20, 

wherein the plurality of objects also includes at least one 
object that contains at least one of Video data and audio 
data, 

and wherein the procedure further comprises: 

a Video/audio judging Step for judging whether data in 
the object received from the Server apparatus is one 
of Video data and audio data; and 

an asynchronous transmission discarding Step for dis 
carding, when the Video/audio judging Step judges 
that the data in the object received from the server 
apparatus is one of Video data and audio data and the 
instruction decoding Step judges that the control 
instruction is an asynchronous transmission request, 
the asynchronous transmission request. 

23. The recording medium of claim 20, 

wherein the plurality of objects also includes at least one 
object that contains at least one of Video data and audio 
data, 
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and wherein the procedure further comprises: 
a first asynchronous transmission request terminating 

Step for transmitting, when an object requested by an 
asynchronous transmission request has not yet 
arrived and the instruction decoding Step judges that 
the control instruction is a transmission request for 
an object that includes at least one of Video data and 
audio data, a request to the Server apparatus to 
terminate a transmission of the object that has not yet 
arrived. 

24. The recording medium of claim 20, wherein the 
procedure further comprises: 

a Second asynchronous transmission request terminating 
Step for transmitting, when an object requested by an 
asynchronous transmission request has not yet arrived 
and the instruction decoding Stepjudges that the control 
instruction is an a Synchronous transmission request, a 
request to the Server apparatus to terminate a transmis 
sion of the object that has not yet arrived. 

25. The recording medium of claim 20, 
wherein the plurality of objects also includes at least one 

object that contains at least one of Video data and audio 
data, 

and wherein the procedure further comprises: 
a transmission request waiting Step for waiting, when 

an object requested by an asynchronous transmission 
request has not yet arrived and the instruction decod 
ing Step judges that a transmission request for an 
object that includes at least one of Video data and 
audio data is to be issued, for the object requested by 
the asynchronous transmission request to arrive 
before issuing the transmission request for the object 
that includes at least one of Video data and audio 
data. 

26. The recording medium of claim 20, 
wherein the plurality of objects also includes at least one 

object that contains at least one of Video data and audio 
data, 

and wherein the procedure further comprises: 
a Video/audio judging Step for judging whether data in 

the object received from the Server apparatus is one 
of Video data and audio data; and 

a reception channel changing Step for receiving, when 
the data in the object received from the server 
apparatus is judged as being one of Video data and 
audio data and the instruction decoding Step judges 
that the control instruction is one of an asynchronous 
transmission request and a Synchronous transmission 
request, an object requested by the one of the asyn 
chronous transmission request and the Synchronous 
transmission request via a control channel of the 
network means. 
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27. A computer-readable recording medium that Stores a 
program to be executed by a computer that includes an 
object Storage means which Stores a plurality of objects, 
wherein at least one object in the plurality of objects 
includes control instructions, and at least one object in the 
plurality of objects includes at least one of Video data and 
audio data, the program having the computer execute a 
procedure whereby on receiving a transmission request 
transmitted from a data reception terminal apparatus via a 
control channel of a network means, the computer Searches 
the object Storage means for an object requested by the 
transmission request and transmits the object via a data 
channel of the network means to the data reception terminal 
apparatus, the procedure comprising the following Steps: 

a Video/audio judging Step for judging whether data in an 
object presently being transmitted is one of Video data 
and audio data; 

a transmission request judging Step for judging whether 
there is an object transmission request from the data 
reception terminal apparatus, and 

a transmission channel changing Step for transmitting, 
when the Video/audio judging Step judges that the data 
in the object presently being transmitted is one of Video 
data and audio data and the transmission request judg 
ing Step judges that there is an object transmission 
request from the data reception terminal apparatus, an 
object requested by the object transmission request via 
the control channel of the network means to the data 
reception terminal apparatus. 

28. A program, to be executed by the computer that 
includes an object Storage means which Stores a plurality of 
objects, the program having the computer execute a proce 
dure whereby the computer Searches the object Storage 
means for an object requested by a transmission request 
received from a data reception terminal apparatus and trans 
mits the requested object to the data reception terminal 
apparatus, the procedure comprising: 

an additional object list Storing Step for Storing at least one 
object that has list information showing other objects 
that are also to be Synchronously transmitted when 
there has been a transmission request for the object 
with the list information; and 

an additional object transmission Step for Searching, when 
there has been a transmission request from the data 
reception terminal apparatus for an object that has list 
information, the object Storing means for additional 
objects given in the list information of the requested 
object and for transmitting the additional objects with 
the requested object to the data reception terminal 
apparatuS. 


