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STREAMING CONTENT RECEIVINGAPPARATUS 
AND PLAYBACKAPPARATUS WITH STOPPING OF 

RECEPTION OF SECOND STREAMING DATA 
DURING PERIOD IN WHICH FIRST STREAMING 

PROGRAM S SELECTED 

FIELD OF THE INVENTION 

0001. The present invention relates to a receiving appara 
tus for processing signals for playing back programs and a 
playback apparatus using the receiving apparatus. 

BACKGROUND OF THE INVENTION 

0002 Television receivers and radio receivers are conven 
tionally known as program playback apparatuses. Arrange 
ments for transmitting and receiving programs across net 
works are also known. In an arrangement like this, programs 
can be played back by a computer having a function of trans 
mitting and receiving data across a network. Streaming is one 
technique which distributes video and audio programs across 
networks. That is, streaming is a technology by which one 
side transmits data such as video and audio data and at the 
same time the other side receives and plays back the trans 
mitted data across the Internet or an intranet. 

0003 Japanese Patent Laid-OpenNo. 2001-309258 has as 
its object to quickly output images in response to television 
channel Switching instructions, and discloses a technique 
which selects data corresponding to television channels adja 
cent to a television channel to be received, and decompresses 
Video and audio signals in parallel. 

SUMMARY OF THE INVENTION 

0004 The present inventor made extensive studies on an 
arrangement by which when video and/or audio programs to 
be watched and/or listened to are switched, the newly selected 
program can be immediately played back. As a consequence, 
the present inventor found that while a predetermined pro 
gram is being selected, if the reception of signals for playing 
back programs different from the selected program is started, 
any of these programs can be immediately played back. In 
particular, the present inventor found that in order to realize 
this arrangement, storage control for storing signals for play 
ing back programs different from the selected program is 
important. It is an object of the present invention to realize 
favorable program change by performing novel control. 
0005 According to the present invention, the foregoing 
object is attained by providing a receiving apparatus compris 
ing: a receiver that receives a signal for playing back a pro 
gram; a storage device that stores the signal received by said 
receiver, and a controller that, during a period in which a first 
program is selected, starts control for starting reception of a 
signal for playing back a second program different from the 
first program, and, when a predetermined portion of signals 
for playing back the second program is stored in said storage 
device during the period in which the first program is selected, 
stops reception of another portion of the signals for playing 
back the second program. 
0006. According to the present invention, the foregoing 
object is also attained by providing a receiving apparatus 
comprising: a receiver that receives a signal for playing back 
a program; a storage device that stores the signal received by 
said receiver; and a controller that, during a period in which a 
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first program is selected, performs control for receiving sig 
nals for playing back second and third programs different 
from the first program, wherein storage capacities allocated to 
store the signals for playing back the second and third pro 
grams during the period in which the first program is selected 
are different. 

0007. The foregoing object is also attained by providing a 
program playback apparatus comprising: the above receiving 
apparatus; and a perceiving apparatus for playing back a 
program on the basis of a signal received by said receiving 
apparatus. 

0008. Other features and advantages of the present inven 
tion will be apparent from the following description taken in 
conjunction with the accompanying drawings, in which like 
reference characters designate the same or similar parts 
throughout the figures thereof. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0009. The accompanying drawings, which are incorpo 
rated in and constitute a part of the specification, illustrate 
embodiments of the invention and, together with the descrip 
tion, serve to explain the principles of the invention. 
0010 FIG. 1 is a block diagram showing the configuration 
of a system including a broadcasting receiving apparatus 
according to a first embodiment of the present invention; 
0011 FIG. 2 is a view showing transactions among servers 
and the broadcasting receiving apparatus during streaming 
playback; 

0012 FIG. 3 is a flow chart showing the operation of the 
broadcasting receiving apparatus according to the first 
embodiment of the present invention; 
0013 FIG. 4 is a flow chart showing a data storage process 
according to the first embodiment of the present invention; 
0014 FIG. 5 is a view showing an example of a program 
table according to the first embodiment of the present inven 
tion; 
0.015 FIGS. 6A and 6B are views for explaining the dis 
tance on the program table according to the first embodiment 
of the present invention; 
0016 FIG. 7 is a graph showing the allocation of buffer 
amounts according to the first embodiment of the present 
invention; 
0017 FIG. 8 is a graph showing the allocation of buffer 
amounts according to the first embodiment of the present 
invention; 
0018 FIGS. 9A and 9B are views for explaining the dis 
tance on a program table according to a second embodiment 
of the present invention; 
0.019 FIGS. 10A and 10B are views showing the alloca 
tion of buffer amounts according to the second embodiment 
of the present invention; 
0020 FIG. 11 is a view showing an example of a program 
table according to a third embodiment of the present inven 
tion; 
0021 FIGS. 12A and 12B are views for explaining the 
distance on the program table according to the third embodi 
ment of the present invention; 
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0022 FIG. 13 is a view showing an example of a program 
table according to a fourth embodiment of the present inven 
tion; 
0023 FIGS. 14A and 14B are views for explaining the 
distance on the program table according to the fourth embodi 
ment of the present invention; 
0024 FIG. 15 is a block diagram showing the configura 
tion of a system including a broadcasting receiving apparatus 
according to a fifth embodiment of the present invention; 
0025 FIGS. 16A to 16C are views showing the allocation 
of buffer amounts according to the fifth embodiment of the 
present invention; 
0026 FIGS. 17A to 17C are views showing the allocation 
of buffer amounts according to the fifth embodiment of the 
present invention; 
0027 FIG. 18 is a block diagram showing the configura 
tion of a system including a broadcasting receiving apparatus 
according to a sixth embodiment of the present invention; 
0028 FIG. 19 is a flow chart showing a data storage pro 
cess according to the sixth embodiment of the present inven 
tion; 
0029 FIGS. 20A to 20E are views showing the allocation 
of buffer amounts according to the sixth embodiment of the 
present invention; 
0030 FIG. 21 is a block diagram showing the configura 
tion of a system including a broadcasting receiving apparatus 
according to a seventh embodiment of the present invention; 
0031 FIG. 22 is a flow chart showing a data storage pro 
cess according to the seventh embodiment of the present 
invention; 
0032 FIG.23 is a graph for explaining the condition of the 
start of data storage according to the seventh embodiment of 
the present invention; 
0033 FIG. 24 is a view showing an example of a program 
table according to the seventh embodiment of the present 
invention; 
0034 FIGS. 25A to 25E are views showing the distance 
and area on the program table according to the seventh 
embodiment of the present invention; 
0035 FIG. 26 is a view showing the allocation of buffer 
amounts according to the seventh embodiment of the present 
invention; 
0.036 FIG. 27 is a schematic view showing the moving 
directions of a cursor according to the seventh embodiment of 
the present invention; and 
0037 FIG. 28 is a graph showing the moving velocity of 
the cursor according to the seventh embodiment of the present 
invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0038 Preferred embodiments of the present invention will 
now be described in detail in accordance with the accompa 
nying drawings. 
0039. In the embodiments, a receiving apparatus is con 
structed as follows. That is, the receiving apparatus comprises 
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a receiver that receives a signal for playing back a program, a 
storage device that stores the signal received by the receiver, 
and a controller that starts control for starting reception of a 
signal for playing back a second program different from a first 
program during a period in which the first program is 
selected, and, when a predetermined portion of signals for 
playing back the second program is stored in the storage 
device during the period in which the first program is selected, 
stops reception of another portion of the signals for playing 
back the second program. 

0040. A transmission source includes a transmitter such as 
a server for actually transmitting signals, and a transmission 
manager Such as a management server for allowing the trans 
mitter to transmit signals. 
0041. By performing control for starting the reception of 
signals for playing back the second program while the first 
program is being selected, or by storing the signals for play 
ing back the second program in addition to the above control, 
it is possible to shorten the time before the playback of the 
second program is started after the state in which the first 
program is selected is switched to the state in which the 
second program is selected. In a conventional arrangement 
which performs streaming playback of an audio program or 
motion image program, the playback of the program is started 
when a predetermined amount of signals are stored in a buffer. 
In this embodiment, after a predetermined portion of the 
signals for playing back the second program is stored, control 
is so performed as to stop the reception of another portion of 
the signals. This makes it possible to avoid starting playback 
of the second program during the period in which the first 
program is selected. The other portion of the signals for 
playing back the second program is not necessarily the whole 
portion other than the predetermined portion. 

0042. In the receiving apparatus described above, a pro 
gram is a set of pieces of information to be perceived in order 
at predetermined timings with the lapse of time by a perceiv 
ing apparatus, for example, a display Such as a CRT or flat 
panel display or a sound wave generator Such as a loud 
speaker. 

0043. In the receiving apparatus described above, for stop 
ping the reception of the other portion of the signals for 
playing back the second program, an arrangement which 
transmits information for performing the stoppage to a trans 
mission Source of the second program may be preferably 
used. This control for stopping the reception of the other 
portion of the signals for playing back the second program 
may also be simple stoppage of the reception. However, as the 
control for stopping the reception of the other portion of the 
signals for playing back the second program, the control 
which transmits information for performing the stoppage to 
the transmission Source of the second program is more desir 
able. More specifically, information for requesting the stop 
page of transmission is transmitted. For example, when a 
certain program is to be played back, if the receiving appara 
tus simply stops the reception, the transmission Source may 
keep transmittingaportion other than signals for playing back 
the program. In a case like this, a load is applied on the 
transmission source. Also, if the program is an object of 
charging, charging may occur although the other portion 
described above is not played back. Even when the program 
is not an object of charging, if the transmission Source is 
performing control for inhibiting repetitive transmission to a 
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specific receiving party, the other portion may not be received 
when the other portion is to be continuously played back after 
the portion of the signals for playing back the program. These 
inconveniences can be avoided when the receiving apparatus 
transmits information for stopping the transmission to the 
transmission Source. 

0044) In the above invention, it is possible to preferably 
use an arrangement in which the control for starting the recep 
tion of the signals for playing back the second program 
includes at least control for requesting a transmission Source 
of the second program to transmit at least a portion of the 
signals for playing back the second program. 

0045. In the above invention, it is also possible to prefer 
ably use an arrangement in which the predetermined portion 
is an amount with which automatic playback of the second 
program is not started. 

0046. In the above receiving apparatus, the control circuit 
preferably starts control for starting reception of signals for 
playing back a third program different from the first and 
second programs during the period in which the first program 
is selected, and, when a predetermined portion of the signals 
for playing back the third program is stored in the storage 
device during the period in which the first program is selected, 
performs control for stopping reception of another portion of 
the signals for playing back the third program. Also, when a 
second predetermined amount as a portion of the signals for 
playing back the second program is stored in the storage 
device during the period in which the first program is selected, 
the control circuit preferably performs control for stopping 
reception of another portion of the signals for playing back 
the second program, and, when a third predetermined amount 
as a portion of the signals for playing back the third program 
is stored in the storage device during the period in which the 
first program is selected, the control circuit performs control 
for stopping reception of another portion of the signals for 
playing back the third program, the second and third prede 
termined amounts being different signal amounts. Further 
more, the second and third programs preferably satisfy a 
relationship in which an operation amount when a state in 
which the first program is selected is Switched to a state in 
which the third program is selected is larger than an operation 
amount when the state in which the first program is selected is 
Switched to a state in which the second program is selected, 
the second predetermined amount being larger than the third 
predetermined amount. The operation amount is the number 
of times an operation key is pressed to select a program, or the 
distance a pointer is moved to select a program. According to 
another arrangement, the third program is a program selected 
before the first program is selected, the first program is 
selected by operating a predetermined operation key from a 
state in which the third program is selected, the second pro 
gram is a program selected by performing the same operation 
on the operation key from a state in which the first program is 
selected, and the second predetermined amount is larger than 
the third predetermined amount. 
0047 The receiving apparatus according to the embodi 
ments also includes the following arrangement. That is, the 
receiving apparatus is characterized by comprising a receiver 
that receives a signal for playing back a program, a storage 
device that stores the signal received by the receiver, and a 
controller that performs control for receiving signals for play 
ing back second and third programs different from a first 
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program during a period in which the first program is 
selected, wherein storage capacities allocated to store the 
signals for playing back the second and third programs during 
the period in which the first program is selected are different. 
0048. It is possible to preferably use an arrangement in 
which the second and third programs satisfy a relationship in 
which an operation amount necessary to select the second 
program is Smaller than an operation amount necessary to 
select the third program in a state in which the first program is 
selected and the storage capacity allocated to store the second 
program is larger than the storage capacity allocated to store 
the third program, or an arrangement in which the third pro 
gram is a program selected before the first program is 
selected, the first program is selected by operating a prede 
termined operation key from a state in which the third pro 
gram is selected, the second program is a program selected by 
performing the same operation on the operation key from a 
state in which the first program is selected, and the storage 
capacity allocated to store the second program is larger than 
the storage capacity allocated to store the third program. 
0049. The embodiments includes a program playback 
apparatus comprising any of the receiving apparatuses 
described above, and a perceiving apparatus for playing back 
a program on the basis of a signal received by the receiving 
apparatus. 

0050 Practical embodiments of the above arrangements 
will be explained below. 

First Embodiment 

0051 FIG. 1 is a block diagram showing the configuration 
of a system including a broadcasting receiving apparatus to 
which a streaming receiving/playback method according to 
the first embodiment of the present invention is applied. 
0052. In FIG. 1, a broadcasting receiving apparatus 100, 
program information management servers 101, and program 
providing servers 102 are communicably connected across a 
network 103. 

0053. The program information management server 101 
has a function of distributing, onto the network 103, at least 
the URL of the program providing server 102 pertaining to 
streaming contents and information concerning the program 
name and distribution date, as information (to be referred to as 
a “content list hereinafter) required to form a scheduled 
broadcasting program table (to be described later). 
0054 The program providing server 102 is a server which 
provides streaming content data. The program providing 
server 102 has a function of holding streaming data contain 
ing motion image data, Sound data, and the like, and distrib 
uting the streaming data onto the network 103. 
0055. The broadcasting receiving apparatus 100 accord 
ing to the first embodiment includes a communication con 
troller 104, control unit 105, program table formation unit 
108, program information storage manager 109, position 
information detector 110, image controller 111, sound con 
troller 112, and operation controller 113, all of which are 
connected by a bus 116. The apparatus 100 also includes a 
buffer 107 which is controlled by a buffer controller 106 in the 
control unit 105. A display device 114 and loudspeaker 115 
are connected to the broadcasting receiving apparatus 100 via 
the image controller 111 and sound controller 112, respec 
tively. 
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0056. The communication controller 104 has a receiverfor 
receiving streaming data, and controls transmission and 
reception between the broadcasting receiving apparatus 100 
and network 103 in accordance with a predetermined com 
munication protocol. As for the communication protocol, a 
protocol Suited for streaming distribution is used. Such pro 
tocol includes, inter alia, TCP/IP (Transport Control Proto 
col/Internet Protocol), UDP (User Datagram Protocol), or 
RTP (Realtime Transport Protocol). The form of connection 
can be either a continuous connection or a temporal dial-up 
connection. 

0057 The control unit 105 has a CPU (Central Processing 
Unit) as its main component, and includes the buffer control 
ler 106 as the most characteristic feature of the first embodi 
ment. The control unit 105 also has functions of controlling 
and managing the communication controller 104, program 
table formation unit 108, program information storage man 
ager 109, position information detector 110, image controller 
111, sound controller 112, and operation controller 113 via 
the bus 116, and performing buffering during streaming. In 
addition, the control unit 105 includes a controller for con 
trolling the reception of streaming data, and has a function of 
requesting, via the communication controller 104, the pro 
gram providing server 102 to transmit/stop streaming data. 

0058. The buffer controller 106 performs area control for 
the buffer 107 as a storage device for received streaming data. 
Also, as the characteristic feature of the first embodiment, the 
buffer controller 106 has a function of optimally allocating 
the buffer 107 not only to a program currently being viewed 
but also to a plurality of other programs managed by the 
program information storage manager 109. The buffer con 
trol method will be described in detail later. 

0059. The program table formation unit 108 has a function 
of forming a program table on the basis of the content list 
stored in the program information storage manager 109. The 
program table formed by the program table formation unit 
108 is displayed on the display device 114 to a user by using 
a GUI (Graphical User Interface). The form of the displayed 
program table will be explained in detail later. 
0060. The program information storage manager 109 has 
functions of storing the content lists obtained from the pro 
gram information management server 101 across the network 
103, and providing a necessary content list to the program 
table formation unit 108 as needed. 

0061 The position information detector 110 detects the 
position of a selection candidate indication (to be referred to 
as a “Focus' hereinafter) and the positions of candidate pro 
grams other than the focused content on a program table 
formed by the program table formation unit 108, and calcu 
lates the distance on the program table. The method of calcu 
lating the distance on the program table will be described 
later. 

0062) The image controller 111 has functions of display 
ing, on the display device 114, image data buffered by the 
control unit 105, and displaying, on the display device 114, a 
program table formed by the program table formation unit 
108. 

0063. The sound controller 112 has a function of output 
ting sound data buffered by the control unit 105 to the loud 
speaker 115. 
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0064. The operation controller 113 has a function of trans 
mitting operation information from a user to the control unit 
105. 

0065 FIG. 2 shows transactions among the servers for 
performing streaming distribution and the broadcasting 
receiving apparatus for performing streaming playback, 
when streaming playback is to be performed between the 
apparatuses having the above arrangements. 
0066 First, the broadcasting receiving apparatus 100 
requests the program information management server 101 to 
distribute a content list of streaming contents currently being 
broadcast (201). In accordance with this request from the 
broadcasting receiving apparatus 100, the program informa 
tion management server 101 distributes the content list to the 
broadcasting receiving apparatus 100 (202). The broadcast 
ing receiving apparatus 100 forms a scheduled broadcasting 
program table on the basis of the received content list, and 
presents this table as the content list to the user (203). The 
content list describes information for specifying each pro 
gram, and may include the titles of programs, texts for intro 
ducing performers, and graphical data. The user selects a 
content on the presented content list (204). 
0067. The broadcasting receiving apparatus 100 requests 
the program information management server 101 to transmit 
connection information linked to the content selected by the 
user (205). The connection information describes, e.g., the 
URL (Uniform Resource Locator) of the program providing 
server, the type of decoder to be used for the content, a 
protocol for accessing the content, and information pertain 
ing to the connection destination. The number of the connec 
tion information is not necessarily one for one content; a 
plurality of pieces of connection information sometimes exist 
depending on streaming media Such as images and Sounds. 

0068. When this connection information is transmitted 
from the program information management server 101 to the 
broadcasting receiving apparatus 100 (206), the broadcasting 
receiving apparatus 100 activates a player for streaming play 
back, and transfers the connection information to the player. 
On the basis of the transferred connection information, the 
player opens a two-way connection by, for example, TCP/IP 
(Transmission Control Protocol/Internet Protocol) to the pro 
gram providing server 102. This enables control by RTSP 
(Real Time Streaming Protocol). 
0069. The broadcasting receiving apparatus 100 which 
has opened the connection to the program providing server 
102 notifies media information (207). The media information 
describes a connection protocol for streaming media distri 
bution, a receivable port number of the broadcasting receiv 
ing apparatus 100, and the like. Further, when receiving the 
media information from the program providing server 102 
(208), the broadcasting receiving apparatus 100 sends a 
stream start request to the program providing server 102 
(209). 
0070 The program providing server 102 which has 
received this stream start request opens a one-way UDPC 
(User Datagram Protocol) connection to the player in accor 
dance with RTSP instructions (210), and starts transmitting 
the content (211 to 216). The broadcasting receiving appara 
tus 100 starts buffering (213) when receiving the content, and 
starts playback by the player (217) when completing buffer 
ing of an amount of the content necessary for the playback. 
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0071. The operation of the broadcasting receiving appara 
tus 100 according to the first embodiment will be described 
below with reference to a flow chart shown in FIG. 3. 

0072. When the power supply of the broadcasting receiv 
ingapparatus 100 is turned on by pressing a powerbutton (not 
shown) or by an ON-operation using a remote controller (not 
shown), the broadcasting receiving apparatus 100 is initial 
ized (step S300). In this initialization, the hardware and soft 
ware of the broadcasting receiving apparatus 100 are reset. If 
program information stored in the program information Stor 
age manager 109 is not the latest one or no program informa 
tion is stored (YES in step S301), the control unit 105 sends a 
program information request to the program information 
management server 101 via the communication controller 
104 and the network 103. The program information manage 
ment server 101 distributes, onto the network 103, informa 
tion of at least program names and offering dates pertaining to 
streaming contents, as information necessary to form a con 
tent list, and the communication controller 104 acquires a 
content list. The acquired content list is stored in the program 
information storage manager 109 (step S302). 

0073. If a program table display instruction is confirmed 
and a program table presentation request from the user is 
received by the operation controller 113 (YES in step S303), 
the flow advances to step S304, and the control unit 105 
transfers the content list stored in the program information 
storage manager 109 to the program table formation unit 108. 
The program table formation unit 108 forms a program table 
(to be described later) on the basis of the received content list. 
The thus formed program table is processed into a form 
corresponding to the display device 114 by the image con 
troller 111 and presented to the user. 

0074 The user operates various switches or a remote con 
troller of the broadcasting receiving apparatus 100 to verti 
cally move the Focus in the presented program table, and 
selects a desired program by operating an enter key or the like. 

0075). If the program is selected (YES in step S305), the 
control unit 105 requests the acquisition of the connection 
information (e.g., the URL) of the program providing server 
102 which provides the selected streaming content. The pro 
gram information management server 101 which has received 
this request distributes the connection information onto the 
network 103, and the communication controller 104 acquires 
the connection information. When receiving the connection 
information, the control unit 105 notifies the program provid 
ing server 102 of media information Such as the connection 
protocol for streaming media distribution, and the receivable 
port number of the broadcasting receiving apparatus 100. 
Upon receiving the stream start request, the program provid 
ing server 102 opensa one-way UDP connection to the player 
in accordance with RTSP instructions, and starts transmitting 
the content. The broadcasting receiving apparatus 100 
receives the content and starts buffering (step S306). 

0076) The control unit 105 then determines whether the 
data of the thus selected program is stored in the buffer 107 as 
will be described later (step S307). In the first embodiment as 
will be described later, a predetermined amount of data of a 
program currently being selected and other programs in a 
program table is stored in the buffer 107. When streaming 
broadcasting is received, however, for the first time after the 
power is turned on, or when program data storage has not 
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been complete yet, no data may exist in the buffer 107. The 
processing in this step is executed to determine a situation like 
this. 

0077. If the data of the selected program is already stored 
in the buffer 107, the buffer controller 106 reads out this data 
of the selected program from the buffer 107, and starts out 
putting the data to the image controller 111 (step S308). After 
that, the control unit 105 determines whether a period corre 
sponding to a data amount allocated to the program has 
elapsed (step S310). If the predetermined period has elapsed 
and the remaining amount of data stored in the buffer 107 
becomes small, the control unit 105 outputs, to the image 
controller 111, the data received by the communication con 
troller 104 and stored in the buffer 107 when the connection 
is started in step S306, instead of the data stored beforehand 
in the buffer 107 (step S311). The control unit 105 stops the 
display of the program table, and displays the image of the 
selected program on the display device 114. 
0078. The switching timing is set by determining the read 
start position of the data output from the communication 
controller 104 and stored in the buffer 107, such that the data 
naturally continues to the last portion of the data stored 
beforehand in the buffer 107. 

0079. The control unit 105 determines whether the play 
back of the program content is complete (step S312). If YES 
in step S312, the control unit 105 determines whether the 
power is turned off (step S313). 
0080) If the data of the selected program is not stored in the 
buffer 107 in step S307, outputting of the data is started after 
data whose amount is sufficient to play back the content is 
stored in the buffer 107 (step S309). 
0081. In the first embodiment, when the program table is 
displayed in step S304, processing shown in FIG. 4 is per 
formed in parallel with the processing after step S304. 
0082 First, when the Focus is moved by a user's opera 
tion, the position information detector 110 detects the posi 
tion of the focused streaming content (program to be viewed) 
and the positions of a plurality of other candidate programs on 
the program table, and calculates the distance to each candi 
date program from the focused program on the program table 
(step S314). A selection candidate program and the distance 
on the program table will be explained in detail later. 
0083) Subsequently, the buffer controller 106 performs 
area control (buffer amount control) for the buffer 107 for 
streaming playback of candidate programs (step S315). 
Details of the method of controlling the buffer 107 will be 
described later. 

0084. If the program at which the Focus is currently posi 
tioned is selected by an operation of the enter key or the like 
in step S315, the flow advances to step S316. Determination 
in step S316 corresponds to the determination in step S305 of 
FIG.3. If the Focus moves without selecting any program, the 
flow returns to step S314 to repeat the area control process for 
the buffer 107 in accordance with the position of the Focus. 
0085. If the program is selected (YES in step S316), the 
control unit 105 requests the connection information 
described above, notifies media information, and connects to 
the program providing server 102 in accordance with the 
connection protocol for a candidate program, other than the 
selected program, and starts buffering the streaming content 
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of the candidate program (step S317). Details of the operation 
in step S317 will be described later. 

0086). When buffering of a buffer amount allocated by the 
buffer controller 106 is complete, the processing in step S317 
is repeated for the next candidate program (step S318). The 
number of candidate programs can be set by the broadcasting 
receiving apparatus 100 and may be variable. 

0087. If the Focus position is changed and a program is 
selected by the operation of the enter key while steps S317 
and S318 are being executed, it is also possible to interrupt the 
processing currently being executed, and return to step S314. 

0088 Details of the program table presenting method, the 
distance on the program table, and the buffer amount control 
will be explained below. 

(Program Table Presenting Method) 

0089 FIG. 5 shows an example of a program table formed 
on the basis of the content list by the program table formation 
unit 108. 

0090. In FIG.5, reference numeral 401 denotes the display 
window of the display device 114; and 402, a program table 
formed by the program table formation unit 108. The program 
table 402 shows a program name 403, program contents 404. 
and the like as information by which the user selects a pro 
gram. Although the program name 403 and program contents 
404 are displayed in FIG. 5, site information may also be 
displayed as the location of the program providing server 102. 
That is, information as a material for judgment by which the 
user selects a program may also be presented in the program 
table 402. 

0.091 The user uses an input means such as a remote 
controller 406 to determine a content to be selected by verti 
cally moving a Focus 405 in the program table 402. In a view 
window 407, the contents of the program selected by the 
Focus are simply displayed. 

(Distance on Program Table) 

0092. The distance on a program table is the distance 
between a program (program on view) currently being 
selected and a candidate program (selection candidate pro 
gram) to be selected next on a program table. This distance is 
equivalent to an operation amount required to select a candi 
date program from the state in which a given program is 
selected. In a presented program table, the distance is the 
minimum number of operations required to move the Focus 
405 from a program on view to a selection candidate program. 

0093. For the sake of explanation, FIGS. 6A and 6B illus 
trate only the program table. 

0094) First, the user vertically moves the Focus 405 and 
determines a desired program. Assume that, as shown in FIG. 
6A, the user moves the Focus 405 and selects the uppermost 
program. The number of operations of moving the Focus 405 
to the next selection candidate program is the distance on the 
program table. Therefore, assuming that the distance to a 
content in contact with the program on view is 1, the distances 
to contents below this content are 2, 3, 4 et sequentia. 
Although the numbers in ( ) indicate the distances to the 
individual contents in FIGS. 6A and 6B, these numbers are 
not actually displayed. For example, since seven contents are 
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displayed in the form of a list in FIG. 6A, the distance to a 
lowermost program 503 is 6 when the uppermost program is 
selected by the Focus 405. 
0095 Assuming that the user moves the Focus 405 and 
selects a content in one middle row in the program table 
shown in FIG. 6B, described above, the distances to upper and 
lower contents adjacent to the program on view from are 1. 
Therefore, the distance to the lowermost program can be 
regarded as 4. 

(Buffer Amount Control) 
0096 Buffer amount control is performed for a plurality of 
selection candidate programs in accordance with the dis 
tances on the program table. FIG. 7 schematically shows the 
allocation of buffer amounts to the distances on the program 
table. For example, assume that the user moves the Focus 405 
and selects the uppermost program as shown in FIG. 6A. In 
this case, the buffer amount is controlled as shown in FIG. 7 
on the basis of the distance indicated in () of the program 
name column 403. Three types of control will be explained 
below. 

0097. A line A indicates an allocation method by which 
the buffer amount reduces in proportion to the distance on the 
program table. This control is preferably applied when the 
transmission speeds of communication paths between the 
broadcasting receiving apparatus 100 and the program pro 
viding servers 102 of the respective contents are nearly 
equivalent to each other (e.g., let one of a plurality of pro 
grams subjected to buffering be a reference program, all of the 
quotients obtained by dividing differences between receiving 
speeds of the reference program and other programs by the 
receiving speed of the reference program are within about 
1%). 
0098. A curve B indicates an allocation method by which 
the shorter the distance to the program on view on the pro 
gram table, the larger the buffer amount. For example, this 
method is based on a Gaussian distribution around the pro 
gram on view as a central axis. This method is applied when 
the user looks the contents displayed on the program table in 
order from the top. This method is also applied when the 
memory amount available for buffering is small. That is, the 
method is preferably applied when the memory utilization 
need be increased compared to the method represented by the 
line A and a method represented by a curve C described 
below. 

0099. The curve C indicates an allocation method by 
which large buffer amounts are allocated to the individual 
contents around the program on view. This method is prefer 
ably applied when the usable memory amount is large com 
pared to a case of the line A and curve B in a receiving 
apparatus Such as a personal computer. 

0.100 Control when the user selects a program in one 
middle row in the program table 402 will be explained below 
with reference to FIG. 8. 

0101 Assume that, as shown in FIG. 6B, the user moves 
the Focus 405 and selects a program in one middle row. In this 
case, it is possible to control the buffer amount by directly 
applying the distance from the program on view to the graph 
shown in FIG. 7, or to control the buffer amount as shown in 
FIG. 8 by regarding the distance as a minus distance if the 
cursor moves up (in FIG. 6B) in the program table from the 
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program on view and as a plus distance if the cursor moves 
down. Methods indicated by curves D, E, and F are similar to 
those shown in FIG. 7, so a detailed description thereof will 
be omitted. 

(Buffering of Candidate Program) 

0102) The buffer amount is controlled as described above. 
In addition, the following control is performed in step S317 of 
FIG. 4 to store signals for playing back unselected programs 
into the buffer 107. 

0103) The broadcasting receiving apparatus 100 requests 
transmission of unselected contents, in parallel with the trans 
mission of the content selected by the user (the processing 
from step S306 in FIG.3). The procedure of this transmission 
request is the same as that from transaction 205 in FIG. 2. In 
this embodiment, the transmission request is performed in 
order from a content having the shortest distance on the 
program table, and buffering is started. 
0104. In this buffering, after a predetermined portion of 
content data to be played back is stored, reception stop control 
is performed. The predetermined portion is data whose 
amount is Smaller than minimum necessary data with which 
the content is automatically played back. That is, when a 
predetermined amount of content data is stored in the buffer 
107 allocated by the buffer controller 106, playback of the 
content is automatically started. In this case, however, stop 
control is performed before an amount of data necessary to 
automatically start the playback is received. 
0105. As this stop control, the broadcasting receiving 
apparatus 100 can simply and forcedly disconnect the com 
munication by closing the port. It is desirable, however, to 
transmit information for performing the stoppage to the trans 
mission source of the unselected content. More specifically, 
information for requesting transmission stoppage may be 
transmitted. The procedure of this stoppage control is as 
follows. 

0106 First, the broadcasting receiving apparatus 100 
transmits a disconnection request to the program providing 
server 102. When receiving this disconnection request, the 
program providing server 102 returns an acknowledgement to 
the broadcasting receiving apparatus 100, and Subsequently 
transmits a disconnection request. When the broadcasting 
receiving apparatus 100 which has received this disconnec 
tion request returns an acknowledgement, the mutual connec 
tion is disconnected. 

0107. In the first embodiment as described above, images 
and Sounds can be quickly output in response to channel 
Switching. Also, the buffer amount of each content is con 
trolled in accordance with the memory or the like of the 
broadcasting receiving apparatus. This increases the utiliza 
tion of system resources. 
0108. The receiving apparatus according to the first 
embodiment comprises a receiver which receives an informa 
tion data stream across a network, a data processor which 
processes the information data stream received by the 
receiver to make the information data stream displayable, a 
selector for selecting an arbitrary information data stream 
from a plurality of information data streams, and a storage 
device which stores a predetermined amount of a plurality of 
received information data streams, wherein a selected infor 
mation data stream is received by the receiver and processed 
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by the data processor, a predetermined number of information 
data streams other than the selected information data stream 
are stored in the storage device, and, if the selected informa 
tion data stream is changed by the selector, the corresponding 
information data stream is read out from the storage means 
and processed by the data processor. 

Second Embodiment 

0.109 The second embodiment of the present invention 
will be described next. 

0110. The second embodiment relates to a buffer amount 
control method when buffering is performed for contents not 
displayed on the display window during the buffer amount 
control explained in the first embodiment. 
0111. In the second embodiment, the apparatus and sys 
tem configuration, the transactions performed in the system, 
the operation of the broadcasting receiving apparatus, and the 
program table presenting method are the same as explained 
with reference to FIGS. 1 to 5 in the first embodiment, so a 
detailed description thereof will be omitted. 
0.112. The distance on a program table and the buffer 
amount control as the characteristic features of the second 
embodiment will be described in detail below. 

(Distance on Program Table) 

0113 As the characteristic feature of the second embodi 
ment, contents not presented on the screen are also considered 
as selection candidate programs in addition to those presented 
to a user. For example, assume that, as shown in FIG.9A, a 
program table 801 is displayed and the user selects the upper 
most program by using a Focus 802. If the minimum number 
of operations required to move the Focus to the next selection 
candidate program is defined as the distance on the program 
table, the distance to a content in contact with the program on 
view can be regarded as 1, and the distances to contents below 
this content can be regarded as 2, 3, 4 et sequentia, in the 
program table 801. 
0114. When the program table is displayed in the form of 
a list, there may be some contents which are not displayed in 
the program table 801. A program table 804 shown in FIG.9B 
illustrates this concept. The distance from the program on 
view to each selection candidate program is indicated by the 
number in () of a program name column 805. 

(Buffer Amount Control) 
0115 The buffer amounts are allocated to a plurality of 
selection candidate programs in accordance with the dis 
tances on the program table 804 described above. FIGS. 10A 
and 10B schematically illustrate the program table and the 
allocation of buffer amounts in the program table, respec 
tively. For example, referring to FIG. 10A, assume that the 
user moves the Focus 802 and selects the uppermost program 
in the program table 801 shown in FIG. 9A. In this case, 
distances above and below the program on view on the pro 
gram table 805 are regarded as minus distances and plus 
distances, respectively. When the distances on the program 
table described above are applied, the distance from the pro 
gram on view to each selection candidate program is indi 
cated by the number in () of the program name column 805. 
Therefore, the buffer amount is controlled as shown in FIG. 
1OB. 
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0116 That is, assuming that the distance to the program 
currently being viewed is 0, a buffer amount is ensured on the 
basis of the distance to the content on the program table. 
Application methods of curves A to C are the same as in the 
control explained with reference to FIG. 8 in the first embodi 
ment, so a detailed description thereof will be omitted. 
0117. As in the first embodiment, it is also possible to 
regard the distance from the program on view as a plus dis 
tance regardless of the direction (upward or downward), and 
control the buffer amount by applying the graph shown in 
FIG. 7. 

0118. In the second embodiment described above, the 
same effects as in the first embodiment can be obtained even 
when contents not displayed on the window due to the size of 
the window are present. That is, in the second embodiment, if 
representative information explained in the first embodiment 
cannot be fully displayed on the display device, the display 
positional relationship to the representative information not 
displayed is obtained on the basis of a virtual display position. 

Third Embodiment 

0119) The third embodiment of the present invention will 
be described below. 

0120 In the third embodiment, a buffer amount control 
method when a program table is displayed in a matrix manner 
will be explained. 

0121. In the third embodiment, the apparatus and system 
configuration, the transactions performed in the system, and 
the operation of the broadcasting receiving apparatus are the 
same as explained with reference to FIGS. 1 to 4 in the first 
embodiment, so a detailed description thereof will be omit 
ted. 

0122) The program table presenting method, the distance 
on the program table, and the buffer amount control according 
to the third embodiment will be described in detail below. 

(Program Table Presenting Method) 
0123 FIG. 11 shows an example of a program table 
formed on the basis of a content list by a program table 
formation unit 108. 

0.124. In FIG. 11, reference numeral 1001 denotes the 
display window of a display device 114 and 1002, a program 
table formed by the program table formation unit 108. The 
program table 1002 shows program names 1004 and the like 
as information by which the user selects a program. 

0125 The user determines a content to be selected by 
Vertically, horizontally, and/or obliquely moving a Focus 
1005 in the program table 1002 by using an input mean such 
as a remote controller 1003. In a view window 1006, the 
contents of the program selected by the Focus 1005 are sim 
ply displayed. 

(Distance on Program Table) 

0126. As in the previous embodiments, the distance on a 
program table is the distance between a program on view and 
a candidate program to be selected next (selection candidate 
program) on the program table. More specifically, in the third 
embodiment, the distance is the minimum number of opera 
tions necessary to move the Focus 1005 vertically, horizon 
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tally, and/or obliquely from a program on view to a selection 
candidate program in a presented program table. 

0127. For the sake of explanation, FIGS. 12A and 12B 
illustrate only the program table 1002. 

0.128 First, the user determines a content to be selected by 
Vertically, horizontally, and/or obliquely moving the Focus 
1005. Assume that, as shown in FIG. 12A, the user moves the 
Focus 1005 and selects a program in the upper left corner. The 
minimum number of operations of moving the Focus 1005 to 
the next selection candidate program is the distance on the 
program table. Therefore, assuming that the distances to con 
tents in contact with the program on view from right, from 
below, and obliquely from lower right are 1 in the program 
table 1002, the distance from the program in the upper left 
corner to a content in the lower right corner is 3 in a case 
where 16 contents are displayed in a matrix manner as in FIG. 
12A. Although the numbers in () indicate the distances to the 
individual contents in FIGS. 12A and 12B, these numbers are 
not actually displayed. 

0129. Assume that the user moves the Focus 1005 and 
selects a content in one middle row in the program table as in 
FIG.12B, described above, the distances to contents adjacent 
in all directions to this program on view are 1. Therefore, the 
distance to the program in the lower right corner is 2. 

(Buffer Amount Control) 

0.130. The buffer amounts are allocated as explained with 
reference to FIG. 7 in the first embodiment inaccordance with 
the distances on the program table as shown in FIGS. 12A and 
12B. This buffer amount allocation control is already 
described in detail in the first embodiment, so a detailed 
explanation thereof will be omitted. 

0.131. In the third embodiment described above, the same 
effects as in the first embodiment can be obtained regardless 
of the arrangement of contents. That is, in the third embodi 
ment, the display positional relationship is the minimum 
number of operations required by the designating means to 
designate representative information from another represen 
tative information already designated by the designating 
CaS. 

Fourth Embodiment 

0.132. The fourth embodiment of the present invention will 
be described below. 

0133. In the fourth embodiment, a buffer amount control 
method when a program table is displayed in a matrix manner 
and the Focus can be moved only vertically and horizontally 
will be explained. 

0.134. In the fourth embodiment, the apparatus and system 
configuration, the transactions performed in the system, and 
the operation of the broadcasting receiving apparatus are the 
same as explained with reference to FIGS. 1 to 4 in the first 
embodiment, so a detailed description thereof will be omit 
ted. 

0.135 The distance on a program table and the buffer 
amount control according to the fourth embodiment will be 
described in detail below. 
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(Distance on Program Table) 
0136. As in the previous embodiments, the distance on a 
program table is the distance between a program on view and 
a candidate program (selection candidate program) to be 
selected next on the program table. More specifically, in the 
fourth embodiment, the distance is the minimum number of 
operations required to move the Focus vertically and/or hori 
Zontally from a program on view to a selection candidate 
program in a presented program table. In the fourth embodi 
ment, as shown in FIG. 13, a Focus 1405 can be moved only 
vertically and horizontally in a program table 1402. 
0137 First, the user determines a content to be selected by 
vertically and/or horizontally moving the Focus 1405, 
Assuming that, as shown in FIG. 14A, the user moves the 
Focus 1405 and selects a program in the upper left corner. The 
minimum number of operations of moving the Focus 1405 to 
the next selection candidate program is the distance on the 
program table. Therefore, the distances to contents adjacent 
to the program on view from right and below are regarded as 
1. When 16 contents are displayed as in a matrix manner in 
FIG. 14A, the distance to a content below the upper-left 
corner program off to the right is regarded as 2, and the 
distance to a program in the lower right corner is regarded as 
6. The Focus 1405 can be moved from the upper left corner to 
the lower right corner by moving the Focus 1405 to the right 
three times and to the left three times, that is, a total of six 
times. 

0138 Also, assume that the user moves the Focus 1405 
and selects a content in one middle row in the program table 
as in FIG. 14B. As described above, the distances to contents 
adjacent to this program on view from above, below, left, and 
right are 1, and the distances to contents in contact with the 
program on view obliquely from left and right are 2. There 
fore, the distance to the program in the lower right corner is 4. 
(Buffer Amount Control) 
0.139. The buffer amounts are allocated as explained with 
reference to FIG. 7 in the first embodiment inaccordance with 
the distances on the program table as shown in FIGS. 14A and 
14B. This buffer amount allocation control is already 
described in detail in the first embodiment, so a detailed 
explanation thereof will be omitted. 
0140. In the fourth embodiment described above, the same 
effects as in the first embodiment can be obtained regardless 
of the arrangement of contents. 

Fifth Embodiment 

0141. The fifth embodiment of the present invention will 
be described below. 

0142. In the fifth embodiment, when the buffer amount 
control explained in the first embodiment is performed, the 
buffer amount is controlled on the basis a user's operation (the 
position and moving direction of the Focus) until a program is 
selected. 

0143 FIG. 15 is a block diagram showing the configura 
tion of a system including a broadcasting receiving apparatus 
to which a streaming receiving/playback method according to 
the fifth embodiment is applied. 
0144. The same reference numerals as in FIG. 1 denote the 
same parts in FIG. 15, and a detailed explanation thereof will 
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be omitted. Abroadcasting receiving apparatus 100' shown in 
FIG. 15 has a moving direction detector 120, instead of the 
position information detector 110 shown in FIG.1. The mov 
ing direction detector 120 has a function of detecting the 
direction in which the Focus is moved by an operation con 
troller 113. 

0145. In the fifth embodiment, the transactions performed 
in the system, the operation of the broadcasting receiving 
apparatus, and the program table presenting method are basi 
cally the same as explained with reference to FIGS. 2 to 5 in 
the first embodiment, so a detailed description thereof will be 
omitted. As described above, the position and moving direc 
tion of the Focus are used to determine position information 
in step S314 of FIG.4, and the buffer amount is controlled on 
the basis of the thus obtained position information in step 
S315. 

0146) Details of the buffer amount control as the charac 
teristic feature of the fifth embodiment will be described 
below. 

(Buffer Amount Control) 
0147 For the sake of explanation, FIGS. 16A to 16C illus 
trate only a program table 402. Referring to FIGS. 16A to 
16C, the numbers shown in () in the program name column 
indicate the individual program IDs in the fifth embodiment. 
0.148 FIG. 16A shows an image immediately after the 
user requests the program table. FIG. 17A shows an example 
of weighting of buffer amounts allocated to the individual 
contents in this case. FIG. 17A indicates that immediately 
after activation, equal buffer amounts are allocated not only to 
a program designated by a Focus 405 but also to other selec 
tion candidate programs. 
0.149 To select a desired program from the displayed pro 
gram table, the user moves the Focus 405 by operating vari 
ous Switches or a remote controller of the broadcasting 
receiving apparatus 100'. The moving direction detector 120 
detects the moving direction of the Focus 405. This moving 
direction can be detected by hardware from direction keys of 
the remote controller or by software from calculations on the 
display window. 
0150. If the user wants to select a program 5 as shown in 
FIG. 16B, the Focus 405 must be moved down step by step. 
This movement of the Focus 405 indicates that the target 
content is present in the lower portion of the display window, 
so it is determined that the user is less interested in contents 
which the Focus 405 has passed by. That is, it is predicted that 
a program to be selected next is present in the moving direc 
tion of the Focus 405. FIG. 17B shows an example of weight 
ing of buffer amounts allocated to the individual contents in 
this case. FIG. 17B demonstrates that large buffer amounts 
are allocated to programs in the lower portion of the screen in 
the moving direction of the Focus 405. 
0151. In contrast, if the Focus 405 is currently present at 
the program 5 and the user wants to select a program 2 as 
shown in FIG.16C, the Focus 405 must be moved up step by 
step. This movement of the Focus 405 indicates that the target 
content is present in the upper portion of the display window. 
Therefore, the buffer amounts are weighted with respect to 
the individual contents as shown in FIG. 17C. 

0152 On the basis of the weights of buffer amounts 
obtained as shown in FIGS. 17A to 17C, the buffer amount 
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when buffering is performed in parallel with the buffering of 
data of the selected content is given by 

(Buffer amount)=(total buffer amount) (buffer 
amount weight)/(total buffer amount weight)} 

0153. The buffer amount weights are held in the form of a 
table in the broadcasting receiving apparatus 100' for each 
moving direction of the Focus 405 and for each number of 
steps the Focus moves after the program table 402 is dis 
played and before a content is selected. The buffer amount 
weight can also be calculated by a nonlinear function by using 
the moving direction of the Focus and the number of steps of 
the movement. 

0154) The foregoing will be explained in detail below with 
reference to FIGS. 17A and 17B by assuming that the total 
buffer amount of the broadcasting receiving apparatus 100' 
according to the fifth embodiment is 196K bytes. 
0155 For the sake of explanation, assume that the pro 
grams 1 and 5 are contents of interest. 
0156 Immediately after the user requests the program 
table, the selection probabilities of the individual contents are 
the same as described previously. Therefore, the buffer 
amount weights are given as shown in FIG. 17A. In this state, 
the buffer amounts given to the programs 1 and 5 are 

(196K bytes) ((4)/(47))=28K bytes 

That is, equal buffer amounts are allocated. 
0157 Assuming that the Focus is moved down by a user's 
operation, and the buffer amount weights are given to the 
individual contents as shown in FIG. 17B, the buffer amount 
of the program 1 is: 

(196K bytes) ((1)/(47))=7K bytes 

That is, the allocated buffer amount decreases. 
0158 Also, the buffer amount of the program 5 is: 

(196K bytes) ((5)/(47))=35K bytes 

That is, the allocated buffer amount increases. 
0159 More specifically, in the fifth embodiment described 
above, the buffer amount in the storage means is allocated on 
the basis of the moving direction of the designating means on 
the display means. 

Sixth Embodiment 

0160 The sixth embodiment of the present invention will 
be described below. 

0161 The sixth embodiment is characterized in that the 
Vertical and horizontal moving directions of the Focus are 
reflected on the buffer amount weight, and, if the Focus stops 
for a predetermined time or longer, buffering is started with 
out waiting for a user's program selecting operation. 
0162 FIG. 18 is a block diagram showing the configura 
tion of a system including a broadcasting receiving apparatus 
to which a streaming receiving/playback method according to 
the sixth embodiment is applied. 
0163 The same reference numerals as in FIG. 1 denote the 
same parts in FIG. 18, and a detailed description thereof will 
be omitted. A broadcasting receiving apparatus 100" shown 
in FIG. 18 is obtained by adding a timer 130 to the broadcast 
ing receiving apparatus 100' shown in FIG. 15. The timer 130 
starts measuring the Suspension time since a moving direction 
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detector 120 detects the stoppage of movement of the Focus, 
and notifies the moving direction detector 120 of time lapse 
information if an arbitrary time is exceeded. When receiving 
the information indicating that the movement of the Focus has 
suspended for a predetermined time from the timer 130, the 
moving direction detector 120 requests a control unit 105 to 
start buffering. 
0164. In the sixth embodiment, the transactions performed 
in the system and the operation of the broadcasting receiving 
apparatus are basically the same as explained with reference 
to FIGS. 2 and 3 in the first embodiment, so a detailed descrip 
tion thereof will be omitted. The operation of the broadcast 
ing receiving apparatus 100" is different in processing shown 
in FIG. 4 from the broadcasting receiving apparatus 100. 
Therefore, this operation will be explained below with refer 
ence a flow chart shown in FIG. 19. 

0.165. In the sixth embodiment, when a program table is 
displayed in step S304 of FIG. 3, the processing shown in 
FIG. 19 is executed in parallel with the processing after step 
S304. 

0166 First, the timer 130 is reset in step S1901. If the 
Focus is moved by the user, the flow advances to step S1902, 
and the moving direction detector 120 detects position infor 
mation including the direction in which the Focus is moved 
by an operation controller 113. 
0.167 Subsequently, a buffer controller 106 performs area 
control (buffer amount control) for a buffer 107 for playing 
back streaming of candidate programs (step S1903). The 
method of controlling the buffer 107 will be described in 
detail later. 

0.168. In step S1904, whether a program at which the 
Focus is currently positioned is selected by the operation of an 
enter key or the like is determined. This determination in step 
S1904 corresponds to the determination in step S305 of FIG. 
3. If YES in step S1904, the flow advances to step S1908. If 
NO in step S1904, the flow advances to step S1905, and the 
timer 130 determines whether a predetermined time has 
elapsed. IfNO in step S1905, the flow advances to step S1906 
to determine whether the Focus has moved. If YES in step 
S1906, the flow returns to step S1901. If NO in step S1906, 
the flow returns to step S1904. 
0169. If the predetermined time has elapsed, time lapse 
information indicating the elapse of the predetermined time is 
supplied to the moving direction detector 120. This state in 
which the predetermined time has elapsed is the state in which 
the user has stopped the focusing operation for the predeter 
mined time or longer. Upon receiving this time lapse infor 
mation, the moving direction detector 120 causes the buffer 
controller 106 to perform area control (buffer amount control) 
for the buffer 107 again (step S1907). Then, the flow advances 
to step S1908. In step S1907, the control is so performed that 
a buffer amount with which playback is possible is not allo 
cated to the program at which the Focus stops. Details of this 
control will be explained later. 
0170 In step S1908, with respect to the candidate pro 
gram, the control unit 105 requests the connection informa 
tion described above, notifies media information, and con 
nects to a program providing server 102 in accordance with 
the connection protocol, following the same procedures as in 
step S317 of FIG. 4, and starts buffering of the streaming 
content of the candidate program. 
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0171 When buffering of the buffer amount allocated by 
the buffer controller 106 is complete, the processing in step 
S1908 is repeated for the next candidate program (step 
S1909). The number of candidate programs can be set by the 
broadcasting receiving apparatus 100" and may be variable. 
0172 If the Focus position is changed and a program is 
selected by the operation of the enter key while steps S1908 
and S1909 are being executed, it is also possible to interrupt 
the processing currently being executed, and return to step 
S1901 or S1902. 

0173 Details of the buffer amount control as the charac 
teristic feature of the sixth embodiment will be described 
below. 

(Buffer Amount Control) 
0.174. In the sixth embodiment, a program table as shown 
in FIG. 13 of the fourth embodiment is displayed, and the 
Focus can be moved vertically and horizontally. For the sake 
of explanation, FIGS. 20A to 20E illustrate only a program 
table 1402. The user determines a content to be selected by 
vertically and/or horizontally moving a Focus 1405. Assume 
that the Focus 1405 is initially positioned at the second pro 
gram from the left in the uppermost row, and a program in the 
third row and third column is to be selected. 

0175 FIG. 20A shows an image immediately after the 
user requests the program table. FIG. 20A shows an example 
of weighting of buffer amounts allocated to the individual 
contents in this case. Immediately after activation, as shown 
in FIG. 20A, equal buffer amounts are allocated not only to a 
program at which the Focus 1405 is present but also to other 
contents in the vertical and horizontal directions to which the 
Focus 1405 may move. 
0176) To move the Focus 1405 to the position of the pro 
gram in the third row and second column from this state, the 
Focus 1405 must be moved down step by step. This indicates 
that the target content is present in the lower portion of the 
display window. In the sixth embodiment, when a moving 
direction detector 120 detects the moving direction of the 
Focus 1405, it is determined that the user is less interested in 
contents which the Focus 1405 has passed by. Accordingly, 
the buffer amount weights are changed as shown in FIG.20B. 
In this manner, when the user designates the movement of the 
Focus 1405, large buffer amounts are allocated to programs in 
the lower portion of the screen in the moving direction of the 
Focus 1405. This buffer amount allocation corresponds to the 
processing performed in step S1903 of FIG. 19. 

0177) If the Focus 1405 stops in the state shown in FIG. 
20B for a predetermined period, the buffer amount weights 
change from FIG. 20B to FIG. 20O. This is so because the 
characteristic feature of the sixth embodiment is that if the 
Focus stops in the same position for a predetermined time or 
longer, it is determined that a program at which the Focus 
stops is highly likely to be selected, so buffering is started. 
Also, in the example shown in FIG.20C, the Focus 1405 can 
move to the left and right at the same probability, so the buffer 
amount weights are equal. Furthermore, the weight of the 
program at which the Focus 1405 stops also changes from 
FIG. 20B to FIG. 200. This means that in the sixth embodi 
ment, buffering is started when the Focus stops for a given 
time period, an amount with which playback is possible is not 
buffered. This buffer amount allocation corresponds to the 
processing performed in step S1907 of FIG. 19. 
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0.178 When the Focus 1405 is moved to an adjacent pro 
gram on the right side, the buffer amount weights of the 
individual contents change to FIG. 20D. That is, it is deter 
mined that the target content is present on the right side of the 
display window, so large buffer amounts are allocated to 
contents on the right side of the screen (S1204). 
0.179 When the user selects a program by pressing the 
enter key or the like, the buffer amounts change to FIG. 20E 
to reset the buffer amount of the selected content to an amount 
with which playback is possible, and buffering is started or 
restarted. 

0180. In the sixth embodiment, on the basis of the buffer 
amount weights of the individual contents, the buffer amount 
of a program as a selection candidate when buffering is per 
formed in parallel with the buffering of data of the selected 
program is given by 

(Buffer amount)=(total buffer amount) (buffer 
amount weight)/(total buffer amount weight)} 

0181. That is, in the sixth embodiment, if the operation of 
the designating means stops for a predetermined time or 
longer, control is so performed that an information data 
stream corresponding to representative information desig 
nated at this stoppage and other information data streams are 
stored in the storage means. 

Seventh Embodiment 

0182. The seventh embodiment of the present invention 
will be described below. 

0183 In the seventh embodiment, when a program is to be 
selected by freely moving a cursor by using a pointing device 
Such as a mouse, the buffer amounts are controlled on the 
basis of the position, moving direction, and moving Velocity 
of the cursor, and buffering is automatically started on the 
basis of the moving Velocity. 
0.184 FIG. 21 is a block diagram showing the configura 
tion of a system including a broadcasting receiving apparatus 
to which a streaming receiving/playback method according to 
the seventh embodiment is applied. 
0185. The same reference numerals as in FIG. 1 denote the 
same parts in FIG. 21, and a detailed explanation thereof will 
be omitted. A broadcasting receiving apparatus 100" shown 
in FIG. 21 is obtained by replacing the position information 
detector 110 of the broadcasting receiving apparatus 100 
shown in FIG. 1 with a movement information detector 140. 
The movement information detector 140 has a function of 
detecting the position, moving direction, and moving Velocity 
of the cursor controlled on the basis of inputs from an opera 
tion controller 113. 

0186. In the seventh embodiment, the transactions per 
formed in the system and the operation of the broadcasting 
receiving apparatus are basically the same as explained with 
reference to FIGS. 2 and 3 in the first embodiment, so a 
detailed description thereof will be omitted. The operation of 
the broadcasting receiving apparatus 100" differs in process 
ing shown in FIG. 4 from that of the broadcasting receiving 
apparatus 100. Therefore, this operation will be described 
below with reference to a flow chart shown in FIG. 22. 

0187. In the seventh embodiment, when a program table is 
displayed in step S304 of FIG. 3, the processing shown in 
FIG. 22 is executed in parallel with the processing after step 
S304. 
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0188 First, in step S2301, the movement information 
detector 140 detects the cursor position controlled by the 
operation controller 113, and analyzes the moving direction 
on the basis of the detected cursor position. 
0189 Subsequently, a buffer controller 106 performs area 
control (buffer amount control) for a buffer 107 for playing 
back streaming of a candidate program (step S2302). The 
method of controlling the buffer 107 will be explained in 
detail later. 

0190. In step S2303, whether a program is selected by the 
operation of an enter key or the like is determined. This 
determination in step S2303 corresponds to the determination 
in step S305 of FIG. 3. If YES in step S2303, the flow 
advances to step S2307. If NO in step S2303, the flow 
advances to step S2304, and the movement information 
detector 140 detects a moving velocity Vm of the cursor on 
the basis of internal time information of the system and the 
change amount of the cursor position. If the moving Velocity 
Vm is higher than an arbitrary velocity Vith, it is determined 
that the cursor is moving, and the flow returns to step S2301. 
If the moving velocity Vm is increasing although it is lower 
than the arbitrary velocity Vith, the cursor presumably starts 
moving, so the flow returns to step S2301. 
0191) If the moving velocity Vm is lower than the arbitrary 
velocity Vth and decreases (if YES in step S2305), the flow 
advances to step S2306, and whether a predetermined time 
has elapsed since the moving Velocity Vm becomes lower 
than the arbitrary velocity Vth is determined. If NO in step 
S2306, the flow returns to step S2305. If YES in step S2306, 
the flow advances to step S23.07. 
0.192 Steps S2305 and S2306 will be explained in detail 
below with reference to FIG. 23. FIG. 23 shows the State 
which meets the above conditions in a very short time t 
between time T4 and time T5. Velocity=0 at time T5 indicates 
that a program is selected. 
0193 The moving velocity of the cursor is lower than a 
threshold value between time T0 and time T1. However, when 
velocity V0 at time T0 is compared with velocity V1 at time 
T1, V0<V1 holds. Therefore, the above conditions are not 
met. 

0194 The moving velocity of the cursor is calculated from 
the distance the cursor moves for a given time, and the dis 
tance of the cursor is calculated from a geometric distance (to 
be described later) on the basis of coordinates in the screen 
coordinate system at time T. For example, when the cursor 
moving time is 0.2 sec and the cursor moving distance is 
1,500 pixels, the cursor moving velocity is 7,500 pixels/sec. 

0.195 If a program is selected or the above-mentioned 
conditions are met in step S2303, the flow advances to step 
S2307, and, with respect to the candidate program, the control 
unit 105 requests the connection information described ear 
lier, notifies media information, and connects to a program 
providing server 102 in accordance with the connection pro 
tocol, following the same procedures as in step S317 of FIG. 
4, and starts buffering of the streaming content of the candi 
date program. 

0196. In the seventh embodiment as described above, even 
when no program is selected, if the moving Velocity of the 
cursor is lower than the arbitrary velocity Vth for a predeter 
mined time and if this moving Velocity is decreasing, it is 
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predicted that a program pointed by the cursor is to be 
selected, and buffering is started. For example, when the 
threshold value of the velocity is 10 pixels and t=1 sec, the 
broadcasting receiving apparatus 100" starts buffering if the 
moving velocity of the cursor is less than the threshold value 
fort sec. 

0197) When buffering of the buffer amount allocated by 
the buffer controller 106 is complete, the processing in step 
S2307 is repeated for the next candidate program (step 
S2308). The number of candidate programs can be set by the 
broadcasting receiving apparatus 100" and may be variable. 

0198 If the cursor position is changed and a program is 
selected by the operation of the enter key while steps S2307 
and S2308 are being executed, it is also possible to interrupt 
the processing currently being executed, and return to step 
S2301 or S23O2. 

0199 The program table presenting method and the buffer 
amount control according to the seventh embodiment will be 
described in detail below. 

(Program Table Presenting Method) 

0200 FIG. 24 shows an example of a program table 
formed on the basis of a content list by a program table 
formation unit 108. 

0201 In FIG. 24, reference numeral 2401 denotes the 
display window of a display device 114; and 2402, a program 
table formed by the program table formation unit 108. The 
program table 2402 shows a program name 2403 and the like 
as information by which the user selects a program. 

0202 The user determines a content to be selected by 
freely moving a cursor 2404 in the program table 2402 by 
using input means such as a mouse 2405. In a view window 
2406, the contents of the program selected by the cursor 2404 
are simply displayed. 

(Buffer Amount Control) 

0203. In the seventh embodiment, when the cursor 2404 
starts moving, the moving direction of the cursor 2404 is 
reflected on the weights of buffer amounts allocated to selec 
tion candidate programs. A program to be selected is pre 
dicted on the basis of the moving velocity of the cursor 2404, 
and buffering is started in advance of actual selection of a 
program. 

0204 For the sake of explanation, FIGS. 25A to 25E illus 
trate only the program table 2402 shown in FIG. 24. The user 
determines a content to be selected by freely moving the 
cursor 2404. Assume that the cursor 2404 initially points at 
the leftmost program in the uppermost row, and a program 
2510 is to be selected by moving the cursor 2404 at the 
shortest distance (FIG. 25A). 
0205 FIG. 25B is a view for explaining the positional 
relationship between the cursor moving direction and selec 
tion candidate programs in the program table 2402. A straight 
line 2502 indicates the shortest route from a start point 2501 
of the cursor to the content 2510. Dotted lines 2503 and 2504 
make arbitrary angles and respectively, with the straight line 
2502 from a point 2501 as an apex. Note that D and are 
desirably 0 <D+D<90D. When D+D=0D, this method can 
be readily applied to the program table described in the fifth 
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embodiment. When D+D=0D, however, determination is 
performed by assuming that an area (to be described later) on 
the program table 2402 is 1. 
0206. In the seventh embodiment, selection candidate pro 
grams are present in a portion where a region Surrounded by 
the straightline 2502 and dotted lines 2503 and 2504 overlaps 
a program region on the program table 2402. Referring to 
FIG. 25B, for example, selection candidate programs are 
present in a hatched region 2507 surrounded by the broken 
lines. 

0207 FIG. 25C is a view for explaining the way the 
weights of buffer amounts are allocated on the basis of the 
moving direction of the cursor. Referring to FIG. 25C, the 
weight of the buffer amount with respect to each selection 
candidate program is proportional to a overlapping portion of 
the area representing each selection candidate program with 
the fan-shaped areas determined by the straight line 2502 and 
dotted lines 2503 and 2504 (the overlapping portion is 
referred to as “Overlapping Area’ hereinafter), and inversely 
proportional to the distance on the program table. That is, the 
buffer amount weight is given by 

Buffer amount weight=(w1. Overlapping Area on pro 
gram table)/(w2 distance on program table) 

where w 1 and w2 are given coefficients and w1+w2=1. Fol 
lowing explains an example of calculating the buffer amount 
weight based on the above formula. 

0208. In FIG. 25C, a triangle 2511 indicates that area of a 
program 2512, which is contained in the fan-shaped area 
determined by the straight line 2502 and dotted lines 2503 and 
2504. The shortest distance to the triangle 2511 on the pro 
gram table is regarded as the distance on the program table. 

0209 The shortest distance on the program table is calcu 
lated by the geometric distance from the start point 2501 of 
the cursor 2404 to an icon on the program table. FIG. 25D 
shows an example of this geometric distance. For example, 
the geometric distance is a distance L calculated by the 
Pythagorean theorem by letting (x0,y0) be the coordinates of 
the start point 2501 and (x1,y1) be the coordinates of a point 
2513 at the shortest distance from the start point 2501 to the 
triangle 2511 in the screen coordinate system. 

0210. It is also possible to calculate the shortest distance 
by the distance from the start point 2501 of the cursor to the 
barycenter of an icon on the program table. That is, as shown 
in FIG. 25E, a distance h to the barycenter of an icon on the 
program table may also be used. The distance his calculated 
by the Pythagorean theorem by letting (x0,y0) be the coordi 
nates of the start point 2501 and (x2y2) be the coordinates of 
a barycenter 2514 of an icon in the screen coordinate system. 
By this method, the distance between the cursor and each 
selection candidate program on the program table can be 
measured even if the shape of an icon is complicated. 
0211 FIG. 26 shows examples of buffer amount weights 
allocated to selection candidate programs as explained above 
with reference to FIGS. 25A to 25E. 

0212. In a case where w 1 =0.2, w2=0.8, the overlapping 
area on the program table is 30,000 pixels, and the distance on 
the program table is 1,875 pixels, the buffer amount weight is 
4 from the above equation. The value of w 1 is inversely 
proportional to the angles D and D which the dotted lines 
2503 and 2504 make with the straight line 2502, respectively. 
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This is so because when the angles D and D increase, the 
directivity of the cursor weakens accordingly, so the influence 
of the overlapping area on the program table must be reduced. 
0213. In the seventh embodiment, on the basis of the 
weights of buffer amounts allocated to the individual con 
tents, the buffer amount of each selection candidate program 
when buffering is performed in parallel with the buffering of 
a selected program is given by 

Buffer amount=total buffer amount (buffer amount 
weight total buffer amount weight) 

where the total buffer amount is the total memory amount 
usable for buffering in the broadcasting receiving apparatus, 
and the total buffer amount weight is the total of the allocated 
buffer amount weights. 
0214. In the above explanation, it is assumed that the cur 
Sor moves along a straight line for the sake of simplicity. In 
practice, however, the movement of the cursor cannot be 
expressed by a straight line in many cases. Therefore, the 
method of detecting the moving direction will be described in 
more detail below with reference to FIGS. 27 and 28. 

0215 FIG. 27 shows a locus when the cursor is moved 
from a start point 2801 to an end point 2802. FIG. 28 sche 
matically shows the moving velocity of the cursor in FIG. 27. 
Referring to FIG. 27, each arrow indicates a direction vector 
at the point, and portions of the locus surrounded by dotted 
lines 2803, 2804, 2805, and 2806 correspond to portions of a 
graph surrounded by dotted lines 2901, 2902,2903, and 2904, 
respectively, in FIG. 28. 
0216) The direction vector is calculated by a straight line 
connecting the start and end points of the cursor which has 
moved within a very short time At. If the moving direction of 
the cursor largely changes, that is, if the change amount of the 
direction vector is large (portion of locus Surrounded by the 
dotted lines 2803, 2804, 2805, and 2806 in FIG. 27), the 
moving direction of the cursor can be monitored more accu 
rately by finely dividing the sampling time. That is, in the 
seventh embodiment, the buffer amount in the storage means 
is allocated on the basis of the moving Velocity of the desig 
nating means on the display means. 
0217. If the moving velocity of the designating means on 
the display means decreases to a predetermined Velocity or 
lower for a predetermined time or longer, the control means 
stores, in the storage means, an information data stream cor 
responding to representative information designated at that 
point and other information data streams. 

Other Embodiments 

0218 Note that the present invention can be applied to an 
apparatus comprising a single device or to system constituted 
by a plurality of devices. 
0219. Furthermore, the invention can be implemented by 
Supplying a Software program, which implements the func 
tions of the foregoing embodiments, directly or indirectly to 
a system or apparatus, reading the Supplied program code 
with a computer of the system or apparatus, and then execut 
ing the program code. In this case, so long as the system or 
apparatus has the functions of the program, the mode of 
implementation need not rely upon a program. 
0220 Accordingly, since the functions of the present 
invention are implemented by computer, the program code 
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installed in the computer also implements the present inven 
tion. In other words, the claims of the present invention also 
cover a computer program for the purpose of implementing 
the functions of the present invention. 
0221) In this case, so long as the system or apparatus has 
the functions of the program, the program may be executed in 
any form, such as an object code, a program executed by an 
interpreter, or Scrip data Supplied to an operating system. 
0222 Example of storage media that can be used for Sup 
plying the program are a floppy disk, a hard disk, an optical 
disk, a magneto-optical disk, a CD-ROM, a CD-R, a CD-RW, 
a magnetic tape, a non-volatile type memory card, a ROM, 
and a DVD (DVD-ROM and a DVD-R). 
0223) As for the method of supplying the program, a client 
computer can be connected to a website on the Internet using 
a browser of the client computer, and the computer program 
of the present invention oran automatically-installable com 
pressed file of the program can be downloaded to a recording 
medium such as a hard disk. Further, the program of the 
present invention can be supplied by dividing the program 
code constituting the program into a plurality of files and 
downloading the files from different websites. In other words, 
a WWW (World Wide Web) server that downloads, to mul 
tiple users, the program files that implement the functions of 
the present invention by computer is also covered by the 
claims of the present invention. 
0224. It is also possible to encrypt and store the program of 
the present invention on a storage medium Such as a CD 
ROM, distribute the storage medium to users, allow users 
who meet certain requirements to download decryption key 
information from a website via the Internet, and allow these 
users to decrypt the encrypted program by using the key 
information, whereby the program is installed in the user 
computer. 

0225 Besides the cases where the aforementioned func 
tions according to the embodiments are implemented by 
executing the read program by computer, an operating system 
or the like running on the computer may performall or a part 
of the actual processing so that the functions of the foregoing 
embodiments can be implemented by this processing. 
0226 Furthermore, after the program read from the stor 
age medium is written to a function expansion board inserted 
into the computer or to a memory provided in a function 
expansion unit connected to the computer, a CPU or the like 
mounted on the function expansion board or function expan 
sion unit performs all or a part of the actual processing so that 
the functions of the foregoing embodiments can be imple 
mented by this processing. 
0227. As many apparently widely different embodiments 
of the present invention can be made without departing from 
the spirit and scope thereof, it is to be understood that the 
invention is not limited to the specific embodiments thereof 
except as defined in the appended claims. 

1. A receiving apparatus comprising: 
a receiver that receives streaming data for use in playing 
back a streaming program; 

a storage unit that stores the streaming data received by 
said receiver; and 

a controller that, during a period in which a first streaming 
program is selected, starts control for starting reception 
of second streaming data for use in playing back a sec 
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ond streaming program different from the first streaming 
program, and, in response to a first predetermined 
amount of the second streaming data being stored in said 
storage unit during the period in which the first stream 
ing program is selected, stops reception of the second 
streaming data. 

2. The apparatus according to claim 1, wherein the control 
for stopping the reception of the second streaming data is to 
transmit information for performing the stoppage to a trans 
mission Source of the second streaming data. 

3. The apparatus according to claim 1, wherein the control 
for starting the reception of the second streaming data 
includes at least control for requesting a transmission Source 
of the second streaming data to transmit at least a portion of 
the second streaming data. 

4. The apparatus according to claim 1, wherein the appa 
ratus is capable of automatic playback of the second stream 
ing program, and wherein the first predetermined amount of 
the second streaming data, stored in said storage unit during a 
period in which the first streaming program is selected, is a 
data amount with which automatic playback of the second 
streaming program is not started. 

5. The apparatus according to claim 1, wherein said con 
troller starts control for starting reception of third streaming 
data for use in playing back a third streaming program differ 
ent from the first and second streaming programs during the 
period in which the first streaming program is selected, and, 
when a second predetermined amount of the third streaming 
data is stored in said storage unit during the period in which 
the first streaming program is selected, performs control for 
stopping reception of the third streaming data. 

6. The apparatus according to claim 5, wherein when the 
first predetermined amount of the second streaming data is 
stored in said storage unit during the period in which the first 
streaming program is selected, said controller performs con 
trol for stopping reception of the second streaming data, and, 
when a second predetermined amount of the third streaming 
data is stored in said storage unit during the period in which 
the first streaming program is selected, said controller per 
forms control for stopping reception of the third streaming 
data, the first predetermined amount being larger than the 
second predetermined amount. 

7. The apparatus according to claim 6, wherein the second 
and third streaming programs satisfy a relationship in which 
an operation amount when a state in which the first streaming 
program is selected is switched to a state in which the third 
streaming program is selected is larger than an operation 
amount when the state in which the first streaming program is 
selected is Switched to a state in which the second streaming 
program is selected. 

8. The apparatus according to claim 6, wherein the third 
streaming program is a streaming program selected before the 
first streaming program is selected, the first streaming pro 
gram is selected by operating a predetermined operation key 
from a state in which the third streaming program is selected, 
and the second streaming program is a streaming program 
which can be selected by performing the same operation on 
said operation key from a state in which the first streaming 
program is selected. 

9. A receiving apparatus comprising: 
a receiver that receives a streaming data for use in playing 

back a streaming program; 
a storage unit that stores the streaming data received by 

said receiver, and 
a controller that, during a period in which a first streaming 

program is selected, performs control for receiving 
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streaming data for use in playing back second and third 
streaming programs different from the first streaming 
program, 

wherein storage capacities allocated in said storage unit to 
store the streaming data for use in playing back the 
second and third streaming programs during the period 
in which the first streaming program is selected are 
different. 

10. The apparatus according to claim 9, wherein the second 
and third streaming programs satisfy a relationship in which 
an operation amount necessary to select the second streaming 
program is Smaller than an operation amount necessary to 
select the third streaming program in a state in which the first 
streaming program is selected, and the storage capacity allo 
cated to store the streaming data of the second streaming 
program is larger than the storage capacity allocated to store 
the streaming data of the third streaming program. 

11. The apparatus according to claim 9, wherein the third 
streaming program is a program selected before the first 
streaming program is selected, the first streaming program is 
selected by operating a predetermined operation key from a 
state in which the third streaming program is selected, the 
second streaming program is a streaming program which can 
be selected by performing the same operation on said opera 
tion key from a state in which the first streaming program is 
selected, and the storage capacity allocated to store the 
streaming data of the second streaming program is larger than 
the storage capacity allocated to store the streaming data of 
the third streaming program. 

12-15. (canceled) 
16. A method of controlling a receiving apparatus compris 

1ng: 

receiving first streaming data for use in playing back a first 
streaming program; 
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storing the first streaming data in a storage unit of the 
receiving apparatus; 

receiving second streaming data for use in playing back a 
second streaming program different from the first 
streaming program during the period in which the first 
streaming program is selected; 

storing the second streaming data in the storage unit; and 
stopping, in response to a predetermined amount of the 

second streaming data being stored in the storage unit 
during the period in which the first streaming program is 
Selected, reception of the second streaming data. 

17. A method of controlling a receiving apparatus compris 
1ng: 

receiving first streaming data for use in playing back a first 
streaming program; 

storing the first streaming data in a storage unit of the 
receiving apparatus; 

receiving second and third streaming data for use in play 
ing back second and third streaming programs, respec 
tively, the second and third streaming programs being 
different from the first streaming program, during the 
period in which the first streaming program is selected; 
and 

storing the second and third streaming data in the storage 
unit, 

wherein storage capacities allocated in the storage unit to 
store the second streaming data and third streaming data 
during which the period in which the first streaming 
program is selected are different. 

c c c c c 


