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(57) ABSTRACT 

According to an aspect of the present invention, there is 
provided an information processing apparatus including: a 
first processor; a second processor that has an information 
processing capability and a power consumption higher than 
those of the first processor; a temperature monitoring module 
configured to acquire an operating temperature of the second 
processor, and a processor Switching control module config 
ured to perform, when the operating temperature of the sec 
ond processor is equal to or higher than a given temperature: 
stopping an operation of the second processor, causing the 
first processor to perform an information process; and pro 
hibiting the operation of the second processor. 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 10 
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IMAGE PROCESSINGAPPARATUS AND 
IMAGE PROCESSING METHOD 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is based upon and claims the ben 
efit of priority from Japanese Patent Application No. 2009 
155566, filed on Jun. 30, 2009, the entire contents of which 
are incorporated herein by reference. 

BACKGROUND 

0002 1. Field 
0003. An aspect of the present invention relates to an infor 
mation processing apparatus that uses plural processors that 
can individually perform an information process. 
0004 2. Description of the Related Art 
0005 Conventionally, technology for using plural proces 
sors (for example, GPUs (Graphics Processing Units) or the 
like) of such a type that can individually perform an informa 
tion process has been disclosed in JP-2008-009181-A. 
0006. The information processing apparatus disclosed in 
JP-2008-009181-A includes an internal graphic controller 
(the first processor) that can perform display control of a 
display and control means that causes the internal graphic 
controller to perform a process other than the display control 
in a case where a graphic controller (the second processor) is 
externally installed and is configured to decrease the process 
load of a CPU by using the internal graphic controller out of 
the two graphic controllers for a process other than the display 
control Such as a process for the operation of a trans code or 
numeric calculation. 
0007 Meanwhile, a method (hereinafter, referred to as a 
switchable method) in which one processor is used for an 
information process by dynamically Switching among plural 
processors as needed has been known. The switchable 
method is useful particularly in a case where there are differ 
ences in the capability or the power consumption of the plural 
processors. 
0008 For example, in a case where two processors includ 
ing the first and second processors are used and the second 
processor has relatively high capability and high power con 
Sumption, compared to the first processor, by using the Swit 
chable method, a low-load information process is performed 
by the first processor for Suppressing the power consumption, 
and a high-load information process is performed at a high 
speed by using the second processor, whereby an information 
process that utilizes the characteristics of the processors can 
be performed. 
0009. However, in the conventional switchable method, 
the temperatures of the processors are not considered at the 
time of Switching among the processors. Accordingly, by 
using the conventional switchable method, it is difficult to 
prevent thermal runaway of the processors. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010. A general architecture that implements the various 
feature of the present invention will now be described with 
reference to the drawings. The drawings and the associated 
descriptions are provided to illustrate embodiments of the 
present invention and not to limit the scope of the present 
invention. 
0011 FIG. 1 illustrates an information processing appara 
tus according to a first embodiment. 
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0012 FIG. 2 illustrates an exemplary internal configura 
tion of a personal computer according to the first embodi 
ment. 

0013 FIG. 3 illustrates a exemplary functional configura 
tion of a function implementing unit by using a CPU. 
0014 FIG. 4 illustrates the relationship between the tem 
perature T dGPU of a dGPU and the number of revolutions 
of a dGPU cooling device. 
0015 FIG. 5 illustrates an example of the temporal change 
in the temperature T dGPU of the dGPU at the time when the 
throttling control is repeatedly performed. 
0016 FIG. 6 illustrates an exemplary notification image 
that is displayed on the display screen of an LCD in an 
overlapping manner by a notification unit. 
0017 FIG. 7 illustrates an example of switching factors 
from the iGPU to the dGPU and the switching factors from 
the dGPU to the GPU. 
0018 FIG. 8 illustrates an exemplary procedure for the 
CPU of the personal computer represented in FIG. 1 to con 
trol the iGPU and the dGPU Such that one of the iGPU and the 
dGPU is caused to perform the display control process by 
dynamically switching between the iGPU and the dGPU as 
needed by using the switchable GPU method. 
0019 FIG. 9 illustrates an exemplary procedure at the time 
when the processor to perform the display control process is 
forcedly switched from the dGPU to the iGPU in a case where 
a forced Switching factor is generated based on the tempera 
ture of the dGPU. 
0020 FIG. 10 illustrates an exemplary subroutine that rep 
resents the procedure of a throttle number responding process 
performed by the CPU in Step S20 represented in FIG.9. 
0021 FIG. 11 illustrates an exemplary internal configura 
tion of a personal computer according to the second embodi 
ment. 

DETAILED DESCRIPTION 

0022 Various embodiments according to the present 
invention will be described hereinafter with reference to the 
accompanying drawings. In general, according to one 
embodiment of the present invention, there is provided an 
information processing apparatus including: a first processor; 
a second processor that has an information processing capa 
bility and a power consumption higher than those of the first 
processor, a temperature monitoring module configured to 
acquire an operating temperature of the second processor; 
and a processor Switching control module configured to per 
form, when the operating temperature of the second processor 
is equal to or higher than a given temperature: stopping an 
operation of the second processor, causing the first processor 
to perform an information process; and prohibiting the opera 
tion of the second processor. 
0023. Hereinafter, information processing apparatuses 
according to embodiments of the present invention will be 
described with reference to the accompanying drawings. 
0024 FIG. 1 illustrates an information processing appara 
tus according to a first embodiment. The embodiment may be 
applied to an information processing apparatus using plural 
processors that can individually perform information pro 
cesses. As the information processing apparatus according to 
the embodiment, there will be described a notebook-type 
personal computer (hereinafter, referred to as a personal com 
puter) that includes two GPUs capable of individually per 
forming a display control process and Supports the Switchable 
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GPU method in which one GPU is used for a display control 
process by dynamically switching between the two GPUs as 
needed. 
0025. As shown in FIG. 1, the personal computer 10 
includes a computer main body 11 and a display unit 12 as a 
display device. 
0026. The computer main body 11 has a thin box-type 
casing. In the center portion of the top face of the casing, a 
keyboard 13 as an operation input device is disposed. On the 
front side of the top face of the casing of the computer main 
body 11, a palm rest is formed. In the approximate center 
portion of the palm rest, a touchpad 14 and touchpad control 
buttons 15 are disposed as operation input devices. On the 
inner side of the top face of the casing of the computer main 
body 11, a power button 16 for turning the power of the 
personal computer 10 on or off is disposed. On the side face 
of the casing of the computer main body, an exhaust portion 
17 having an exhaust opening for exhausting a cooling wind 
from a cooling fan, which is arranged inside the casing, to the 
outside is disposed. 
0027. The display unit 12 has a display panel that is con 
figured by an LCD (Liquid Crystal Display) 18. The display 
unit 12 is connected to the computer main body 11 through 
connection portions (hinges) 19 that Support the computer 
main body 11 to be freely open or closed. 
0028 FIG. 2 illustrates an exemplary internal configura 
tion of the personal computer 10 according to the first 
embodiment. 
0029. As shown in FIG. 2, the computer main body 11 is 
configured by a CPU 21, a GMCH (Graphic Memory Con 
troller Hub) in which an internal graphic controller (iGPU) 23 
is integrated to an MCH (Memory Controller Hub), an exter 
nal graphic controller (dGPU) 24, a multiplexer (MUX) 26, a 
main memory 27, an ICH (I/O Controller Hub) 28, a hard disk 
drive (HDD) 29, an optical disk drive (ODD) 30, a BIOS 
ROM 31, an embedded controller and keyboard controller IC 
(EC/KBC) 32, and the like. The iGPU (internal Graphic Pro 
cessing Unit) 23 functions as the first processor, and the 
dGPU (discreet Graphic Processing Unit) 24 functions as the 
second processor. 
0030 A CPU cooling device 36, an iGPU cooling device 
37 and a dGPU cooling device 38 are disposed near the CPU 
21, the iGPU 23 and the dGPU 24. 
0031. The CPU21 controls the processing operation of the 
personal computer 10 in accordance with a program that is 
stored in a recording medium such as the HDD 29 that can be 
read by the CPU21. The CPU21 loads a processor switching 
program stored in the HDD 29 and data required for executing 
the program into the main memory 27 and performs a process 
for Switching the processor to perform a display control pro 
cess by the processor Switching program based on the tem 
peratures of the iGPU 23 and the dGPU 24. 
0032. The GMCH 22 is configured by an IC (Integrated 
Circuit). This GMCH 22 is a bridge device used for connect 
ing the dGPU 24, the main memory 27, and the ICH 28 to the 
CPU 21. The GMCH 22 has a function of the iGPU 23. 

0033. The iGPU23 serves as a graphic controller that uses 
a required work area of the main memory 27 as a video 
memory. The iGPU23 generates a video signal for forming an 
image to be displayed in the LCD 18 based on the image data 
written into the video memory by the CPU21 and outputs the 
video signal to the MUX 26. 
0034. The dGPU 24 is a graphic controller having a 
VRAM 25 (Video Random Access Memory) as a video 
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memory. While having the display control processing capa 
bility higher than that of the iGPU 23, the dGPU 24 has the 
power consumption higher than that of the iGPU 23. The 
dGPU 24, similarly to the iGPU 23, generates a video signal 
that is used for forming an image to be displayed in the LCD 
18 based on the image data written into the VRAM 25 by the 
CPU21 and outputs the video signal to the MUX 26. 
0035. The CPU 21 performs the switchable GPU method 
to control the iGPU 23 and the dGPU 24. In the Switchable 
GPU method, the CPU 21 dynamically switch the iGPU 23 
and the dGPU so to cause the iGPU23 to perform a low-load 
display control process in view of the power consumption, or 
so as to cause the dGPU 24 to perform a high-load display 
control process in view of the processing speed, for example. 
0036. The multiplexer 26 is controlled by the CPU 21 
through the ICH 28. The multiplexer 26 outputs either the 
video signal generated by the iGPU 23 or the video signal 
generated by the dGPU 24 to the LCD18. 
0037. The main memory 27 as a memory unit provides a 
work area in which a program executed by the CPU 21 and 
data are temporarily stored. The main memory 27 stores at 
least a switch flag that indicates whether the operation of the 
dGPU is permitted or prohibited. This switch flag is set to 
“enabled in the initial state. When receiving a request for 
performing the display control process by using the dGPU 24 
in a case where the display control process is performed by 
using the iGPU 23, the CPU 21 checks the switch flag. Then, 
when the switch flag is “enabled, the CPU 21 accepts the 
request, stops the operation of the iGPU 23, and causes the 
dGPU 24 to perform the display control process. On the other 
hand, when the switch flag is “disabled, the CPU21 does not 
accept the request and controls the iGPU 23 to continue to 
perform the display control process. 
0038. For example, the switch flag may be inhibited to be 
set to “enabled' once being set to “disabled unless the sys 
tem ends. In this case, since the dGPU 24 is not allowed to be 
used carelessly until the factor causing the “disabled switch 
flag is thoroughly eliminated, the occurrence of critical dam 
age in the personal computer 10 due to problems with the 
dGPU 24 can be prevented. 
0039. The ICH 28 is configured by an IC (Integrated Cir 
cuit) and has a function for connecting an IDEbus, a PCI bus, 
a USB, and the like to other constituent elements. 
0040. The HDD 29 stores a start-up program, the operat 
ing system, the processor Switching program of the personal 
computer 10 and various types of data needed for executing 
the above-described programs therein. 
0041. The HDD 29 includes a recording medium such as a 
magnetic recording medium, an optical recording medium, or 
a semiconductor memory that can be read out by the CPU 21. 
A part of or all of the programs and the data that are stored in 
the HDD 29 may be downloaded through an electronic net 
work or may be acquired from an optical disc that is loaded in 
the ODD 30. 
0042. The ODD30 performs recording and reproducing of 
an optical disc such as a CD or a DVD under the control of the 
CPU 21. 

0043. The BIOS ROM31 stores the system BIOS therein. 
The system BIOS is used by the CPU 21 for controlling 
various hardware components of the personal computer 10. 
0044) The EC/KBC 32 (embedded controller and key 
board controller IC) controls the keyboard 13, the touchpad 
14, the touchpad control button 15 and the power button 16, 
as operation input devices. The EC/KBC 32 is a one-chip 
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microcomputer that monitors and controls various devices (a 
peripheral device, a sensor, a power source circuit, and the 
like) regardless of the system state of the personal computer 
10. 
0045. The operating temperatures T (junction tempera 
tures) of the CPU 21, the iGPU23 (GMCH 22) and the dGPU 
24 are monitored by a temperature monitoring unit that is 
implemented by the EC/KBC 32 or a microcomputer (includ 
ing the CPU21) similar thereto. The temperatures Timay be 
monitored by polling performed by Software. In any case, 
when the temperature Texceeds a given threshold value, the 
CPU21 is notified of information indicating that the tempera 
ture T is over the threshold value in an interruption manner. 
Here, the temperature T represents the temperature of a 
device which is directly measured by using a PN junction on 
a silicon chip. 
0046. In descriptions below, an example of a case where 
the EC/KBC 32 serves as a temperature monitoring unit, and 
the temperature T1 of each processor 21 to 24 is monitored by 
the EC/KBC 32 will be represented (see FIG. 2). 
0047. The CPU cooling device 36, the iGPU cooling 
device 37 and the dGPU cooling device 38 cool the CPU 21, 
the iGPU 23 (GMCH 22) and dGPU 24 by an air-cooling 
method or a water-cooling method. In descriptions below, 
there will be exemplified a case where the cooling devices 36 
to 38 are configured by fans and where each processor 21 to 
24 is cooled by an air-cooling method. 
0048. The cooling winds generated by the cooling devices 
36 to 38 cool the processors 21 to 24 so that the heat generated 
from the processors 21 to 24 is exhausted to the outside 
through the exhaust opening, which is disposed in the exhaust 
portion 17. The CPU 21 controls the numbers of revolutions 
of the cooling devices 36 to 38 based on the temperatures T. 
of the processors 21 to 24. 
0049 FIG. 3 illustrates an exemplary configuration of a 
function implementing unit by using the CPU 21. Alterna 
tively, the function implementing unit may be configured by 
hardware logic of a circuit or the like without using the CPU 
21. 
0050. As shown in FIG. 3, the CPU21 at least serves as a 
fan control unit 41, a processor Switching control unit 42, a 
throttle control unit 43, a throttle number determination unit 
44, a forced termination unit 45, a notification unit 46 and a 
switch factor determination unit 47, in accordance with the 
processor Switching program. These units 41 to 47 use the 
RAM for temporary storing data. 
0051. The fan control unit 41 controls the numbers of 
revolutions of the cooling devices 36 to 38 based on the 
temperatures T of the processors 21 to 24. 
0052 FIG. 4 illustrates the relationship between the tem 
perature T dGPU of the dGPU 24 and the number of revo 
lutions of the dGPU cooling device 38. In FIG. 4 each refer 
ence sign formed by attaching a numbers to “T” represents a 
temperature, and the temperatures satisfies the relationship of 
T1"<T1'<T1<T2'<T2<T3<T4. In addition, the dGPU cool 
ing device 38 is controlled by the fan control unit 41 and is 
operated at four-level numbers of the revolutions including 
Low (for example, 100 rpm), Mid1 (for example, 2000 rpm), 
Mid2 (for example, 4000 rpm), and High (for example, 5000 
rpm). 
0053 An exemplary control of the number of revolutions 
of the dGPU cooling device 38 in accordance with the tem 
perature T dGPU of the dGPU 24 by using the fan control 
unit 41 will be described briefly with reference to FIG. 4. 
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0054 As shown in FIG. 4, hysteresis is imparted in the 
relationship between the temperature T dGPU of the dGPU 
24 and the number of revolutions of the dGPU cooling device 
38. As the hysteresis-imparted control, for example, a flag 
(flag for temperatureT) initial set to “invalid' is used. the fan 
control unit 41 sets the flag for temperature T to “valid when 
the temperature is over temperature T, and sets the flag for 
temperature T to “invalid’ when the temperature is below 
temperature T that is lower than T. The fan control unit 41 
controls the number of revolutions of the fan such that the 
number of revolutions for a case where the flag for tempera 
ture T is “valid' is larger than that for a case where the flag for 
temperature T is “invalid’ in the temperature range that is 
equal to or higher than T and is lower than T. 
0055 For example, in FIG. 4, when the temperature 
T dGPU of the dGPU 24 becomes equal to or higher than 
T1" from the state being sufficiently low at the time right after 
start of the operation of the personal computer 10, the flag for 
T1' stored in the main memory 27 is “invalid’ (initial state), 
and accordingly, the number of revolutions is maintained to at 
Low in the range equal to or higher than T1" and lower than 
T1' When the temperature T dGPU of the dGPU24 is equal 
to or higher than T1", the fan control unit 41 sets the number 
of revolutions to Mid1 and sets the flag for temperature T1' 
stored in the main memory 27 to “valid'. Thereafter, when the 
temperature T dGPU of the dGPU 24 falls so as to be in the 
range equal to or higher than T1" and lower than T1", the flag 
for temperature T1" is “valid, and accordingly, the number of 
revolutions of the fan is maintained at Mid1. Then, when the 
temperature T dGPU of the dGPU 24 is lower than a given 
temperature T1", the fan control unit 41 sets the number of 
revolutions to Low and sets the flag for temperature T1" stored 
in the main memory 27 to “invalid'. 
0056. As a result, even when the temperature T dGPU of 
the dGPU 24 starts to fall after the number of revolutions 
becomes Mid1, the number of revolutions is maintained until 
the temperature T dGPU of the dGPU 24 is lower than a 
given temperature T1". As a result, a frequent change in the 
number of revolutions is prevented, and a temperature can be 
decreased sufficiently and quickly. Similarly, also when the 
temperature T dGPU of the dGPU 24 is equal to or higher 
than T1 or T2, the number of revolutions is maintained by 
using the flag until the temperature T dGPU of the dGPU 24 
is lower than T1" or T2'. 
0057. As described above, the fan control unit 41 prevents 
thermal runaway of the dGPU 24 in advance by controlling 
the number of revolutions of the dGPU cooling device 38 in 
accordance with the temperature T dGPU of the dGPU 24. 
0.058 When there is a factor for degrading of the cooling 
capability of the dGPU 24, such as a problem in the dGPU 
cooling device 38 such as an abnormality in a rotation or 
presence of a obstructing object in the exhaust opening of the 
exhaust portion 17 or an air inlet opening, the temperature 
T dGPU of the dGPU24 cannot be sufficiently lowered only 
by the air cooling using the dGPU cooling device 38. Accord 
ingly, there are cases where the temperature T dGPU of the 
dGPU24 is over the rated operating temperature (for example 
100° C.). 
0059. Therefore, according to this embodiment, when the 
temperature T dGPU of the dGPU 24 is equal to or higher 
than a first given temperature T2 (for example, 98°C.), the 
information processing apparatus combinedly performs air 
cooling and throttling control to lower the temperature 
T dGPU of the dGPU 24 (see T2 shown in FIG. 4). For 
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example, as the throttling control, the frequency of the clock 
or the duty cycle of the integrated circuit is decreased for 
reducing heat generation. 
0060. In addition, the information processing apparatus 
according to this embodiment forcedly Switches the proces 
sor to perform the display control process from the dGPU 24 
to the iGPU23 when the temperature Ti dGPU of the dGPU 
24 is equal to or higher than a given temperature T3 (for 
example, 99°C.) that is close to the rated operating tempera 
ture (for example, 100°C.), whereby it assuredly prevents the 
temperature T dGPU of the dGPU 24 exceeding the rated 
operating temperature. 
0061. To implement the forced switching, the processor 
switching control unit 42 stops the operation of the dGPU 24, 
causes the iGPU 23 to perform the display control process, 
and sets the switch flag stored in the main memory 27 to 
“disabled so as to prohibit the operation of the dGPU 24 
thereafter when the temperature T dGPU of the dGPU24 is 
equal to or higher than the given temperature T3. In addition, 
when receiving a request for performing the display control 
process by using the dGPU 24 in a case where the display 
control process is performed by using the iGPU 23, the pro 
cessor Switching control unit 42 checks the Switch flag. Then, 
when the switch flag is “disabled, the processor switching 
control unit 42 does not accept the request and causes the 
iGPU 23 to continue to perform the display control process. 
0062. The throttle control unit 43 controls the dGPU 24 
such that the dGPU 24 performs throttling control at the time 
when the temperature T dGPU of the dGPU24 is equal to or 
higher than the first given temperature T2 (for example, 98° 
C.) other than the given temperature T3 (for example, 99°C.) 
in a case where the display control process is performed by 
the dGPU 24 and ends the throttling control at the time when 
the temperature T dGPU of the dGPU 24 is a second given 
temperature T2 (for example 88°C.) lower than the first given 
temperature T2 (see FIG. 4). 
0063. In addition, the plural temperature threshold values 
may be set (for example, T2", T2", and the like), and the 
throttling control may be performed by using plural duty 
cycles (for example, 75%, 50%, 25%, and the like). 
0064. However, in a case where the air cooling cannot be 
Sufficiently performed due to existence of a degrading factor 
of the cooling capability Such as an abnormality in rotation of 
the dGPU cooling device 38 or presence of a obstructing 
object in the exhaust opening of the exhaust portion 17 or the 
air inlet opening, the temperature T dGPU of the dGPU 24 
may rise again due to the completion of the throttling control 
even when the temperature T dGPU of the dGPU 24 falls 
below T2' by performing the air cooling and the throttling 
control. In such cases, the temperature T dGPU of the dGPU 
24 varies in a short period, and accordingly, performing and 
stopping of the throttling control are repeated. 
0065 FIG.5 illustrates an example of the temporal change 
in the temperature T dGPU of the dGPU 24 at the time when 
the throttling control is repeatedly performed. 
0066. When the throttling control is repeatedly performed, 

it can be predicted that air-cooling for the dGPU 24 cannot be 
Sufficiently performed due to existence of the degrading fac 
tor of the cooling capability. In the situation that the air 
cooling cannot be sufficiently performed, it is preferable that 
the operation of the dGPU 24 is stopped for preventing the 
thermal runaway of the dGPU 24. Thus, when the throttling 
control is performed a given number of times or more within 
a given time interval, the throttle control unit 43 stops the 
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operation of the dGPU 24, causes the iGPU23 to perform the 
display control process, and sets the Switch flag stored in the 
main memory 27 to “disabled' for prohibiting the operation 
of the dGPU 24. 
0067. The throttle number determination unit 44 deter 
mines whether the throttling control is performed a given 
number of times or more within a given time interval. This 
determination can be made, for example, by counting the 
number of times that the temperature T dGPU of the dGPU 
24 exceeds T2 within a given time interval by using the 
throttle control unit 43 and checking the counted number by 
using the throttle number determination unit 44. To perform 
the determination, the start time of the throttling control per 
formed by the throttle control unit 43 may be stored in the 
main memory 27 so as to be used by the throttle number 
determination unit 44. 
0068. The forced termination unit 45 terminates the sys 
tem forcedly when the temperature T dGPU of the dGPU 24 
is equal to or higher than T4. 
0069 FIG. 6 illustrates an exemplary notification image 
that is displayed on the display screen of the LCD 18 in an 
overlapping manner by the notification unit 46. 
0070. When the processor performing the display control 
process is forcedly switched from the dGPU 24 to the iGPU 
23 by the processor Switching control unit 42 as the tempera 
ture T dGPU of the dGPU 24 is equal to or higher than the 
given temperature T3 or the throttling control is performed a 
given number of times or more within a given time interval, 
the notification unit 46 generates a notification image having 
contents including the information indicating that the forced 
switching of the processors had been performed, the infor 
mation indicating that the dGPU 24 cannot be used until 
restart of the system, and the information urging a check of 
whether there is any obstructing object near the air inlet 
opening and the exhaust opening and presents a user the 
notification image so as to be displayed on the LCD 18 in an 
overlapping manner through the iGPU 23. As a result, the user 
has a chance to notice the degrading of the cooling capability 
and a chance to determine the cause thereof. The information 
may be notified to the user, for example, by using audio or the 
like. 
0071 FIG. 7 illustrates an example of the switching fac 
tors from the iGPU 23 to the dGPU 24 and the switching 
factors from the dGPU 24 to the iGPU 23. 
0072 The switching factor determination unit 47 deter 
mines whether a switching factor for switching from the 
iGPU 23 to the dGPU 24 is generated while the display 
control process is performed by the iGPU 23. When the 
Switching factor is generated, the Switching factor determi 
nation unit 47 requests the processor Switching control unit 
42 to perform the display control process by using the dGPU 
24. Then, the processor switching control unit 42 receives the 
request and checks the switch flag. When the switch flag is 
“enabled, the processor switching control unit 42 accepts the 
request, stops the operation of the iGPU 23, and causes the 
dGPU 24 to perform the display control process. On the other 
hand, when the switch flag is “disabled', the processor 
Switching control unit 42 does not accept the request and 
causes the iGPU 23 to continue to perform the display control 
process. 
0073. As the switching factors for switching from the 
iGPU 23 to the dGPU 24, for example, there are switching 
factors A-1 to A-6 represented in FIG. 7. In particular, as the 
examples of the Switching factors, there are a case where a 
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Switching request from a user is accepted through the opera 
tion input unit (Switching factor A-1), a case where an AC 
adaptor is connected (Switching factor A-2), a case where an 
application program associated with the dGPU 24 is to be 
executed (Switching factor A-3), a case where display is out 
put to a display device associated with the dGPU 24 (switch 
ing factor A-4), a case where the load of the display control 
process is increased (Switching factor A-5), a case where the 
cooling mode of the system is changed to “performance pref 
erence' (switching factor A-6), and the like. 
0074 The switching factor A-1 is generated by accepting 
a Switching request from a user through the operation input 
unit such as a keyboard 13. 
0075. The switching factor A-2 is generated for cases 
where an AC adaptor is connected. As a case similar to Such 
a case, there are cases where the system is driven by a battery 
without an AC adaptor being connected thereto, and the 
remaining amount of the power of the battery is equal to or 
larger than a given value set in advance. Since the power 
consumption of the dGPU 24 is higher than that of the iGPU 
23, particularly in a mobile-type information processing 
apparatus that is frequently driven by a battery, there is an 
advantage that insufficient power of the battery does not 
Suddenly occur by using the Switching factor A-2, that is, by 
determining whether to use the dGPU 24 based on whether 
the AC-adaptor is connected or the remaining power of the 
battery. 
0076. The switching factor A-3 is generated for a case 
where an application program is executed when the applica 
tion program and a graphic controller to perform the display 
control process at the time of executing the program are 
associated with each other to be stored in a storage medium 
such as the HDD 29, and the graphic controller to perform the 
display control process at the time of execution of the appli 
cation program is defined to be the dGPU 24. 
0077. The switching factor A-4 is generated for a case 
where there is plural display devices to which a video signal 
is output by a multiplexer Such as a case where an external 
display device can be connected to the system. In particular, 
the Switching factor A-4 is generated in a case where each 
display device and a graphic controller to perform the display 
control process at the time of output of display to the display 
device are associated with each other in advance to be stored 
in a storage medium such as the HDD 29, and display is 
output to the display device for which the display control 
process is defined to be performed by the dGPU 24. 
0078. The switching factor A-5 is generated for a case 
where the load of the display control process is increased to be 
equal to or larger than a given load. 
007.9 The switching factor A-6 is generated for a case 
where there is a function for setting a cooling mode between 
“performance preference' and “silence preference” as one 
function of the operating system. For example, the Switching 
factor A-6 is generated in a case where the cooling mode is set 
to “performance preference' for a case where the display 
control process is set to be performed by the dGPU 24 when 
the cooling mode is set to “performance preference'. 
0080. In addition, when the display control process is per 
formed by the dGPU 24, the switching factor determination 
unit 47 determines whether the switching factor for switching 
from the dGPU 24 to iGPU23 is generated. When the switch 
ing factor is generated, the Switching factor determination 
unit 47 requests the processor Switching control unit 42 to 
perform the display control process by using the iGPU 23. 
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I0081. As the switching factors for switching from the 
dGPU 24 to the iGPU 23, for example, there are switching 
factors B-1 to B-8 represented in FIG. 7. In particular, as the 
examples of the Switching factors, there is a case where a 
Switching request from a user is accepted through the opera 
tion input unit (Switching factor B-1), a case where connec 
tion to an AC adaptor is released (Switching factor B-2), a case 
where an application program associated with the iGPU is to 
be executed (switching factor B-3), a case where display is 
output to a display device associated with the iGPU (switch 
ing factor B-4), a case where the load of the display control 
process is decreased (switching factor B-5), a case where the 
cooling mode of the system is “silence preference' and the 
temperature of the dGPU 24 is equal to or higher than the 
given temperature T3 (switching factor B-6), a case where the 
temperature of the dGPU 24 is equal to or higher than the 
given temperature T3 (switching factor B-7), a case where the 
throttling control is performed a given times or more within a 
given time interval (switching factor B-8), and the like. 
I0082. Descriptions for the switching factors B-1 to B-5 are 
duplicates of the descriptions for the switching factors A-1 to 
A-5, and thus the descriptions are omitted here. 
I0083. The switching factor B-6 can be generated in the 
example described below for a case where there is a function 
for setting a cooling mode between “performance prefer 
ence” and “silence preference' as one function of the operat 
ing system, and the cooling mode is set to “silence prefer 
ence. 

I0084. In a case where the dGPU 24 performs the display 
control process and the cooling mode is set to “silence pref 
erence', for example, when the dGPU 24 is stopped before 
the number of revolutions of the fan of the dGPU 24 becomes 
High, the noise generated by the dGPU cooling device 38 at 
the number of revolutions of the fan of High can be prevented. 
In a case where the dGPU 24 is stopped before the number of 
revolutions of the fan of the dGPU 24 becomes High, when 
the cooling mode is set to “silence preference', the given 
temperature T3 (the temperature at which the operation of the 
dGPU24 is stopped and the display control process is allowed 
to be performed by the iGPU 23) is configured to be lower 
than the first given temperature T2 (the temperature at which 
the throttling control is started and the number of revolutions 
of the fan becomes High). When T3 is lower than T2, the 
operation of the dGPU24 is stopped (T dGPU2T3) before 
the number of revolutions of the fan becomes High (T 
dGPU2T2), and the display control process is performed by 
the iGPU 23. Accordingly, an increase in the operating Sound 
of the fan of the dGPU cooling device 38 can be prevented. 
When T3 is lower than T2, switching of the processors from 
the dGPU 24 to the iGPU23 can be performed as one method 
of cooling the dGPU 24. 
0085. In addition, in a case where T3 is lower than T2, the 
switch flag may be maintained to be “enabled' when the 
processor is switched from the dGPU 24 to the iGPU 23 due 
to the switching factor B-6. Because, it cannot be determined 
that air cooling cannot be sufficiently performed even when 
the temperature of the dGPU 24 is equal to or higher than the 
given temperature T3 (<T2). 
I0086. The switching factor B-7 is generated in a case 
where the temperature of the dGPU24 is equal to or high than 
the given temperature T3. In addition, the switching factor 
B-8 is generated in a case where the throttling control is 
performed a given number of times or more within a given 
time interval. When the switching factors B-7 and B-8 are 
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generated, there is a possibility that a degrading factor of the 
cooling capability of the dGPU24 is generated. Accordingly, 
when the switching factors B-7 and B-8 are generated, it is 
preferable that whether there is any degrading factor of the 
cooling capability of the dGPU 24 is checked and the opera 
tion of the dGPU24 is prohibited until the factor is eliminated 
in a case where there is the degrading factor. Therefore, the 
switching factors B-7 and B-8 can be regarded as forced 
Switching factors. 
0087. Accordingly, when the switching factors B-7 and 
B-8 are generated, that is, when a forced Switching factor is 
generated based on the temperature of the dGPU 24, the 
switch flag is set to “disabled by the processor switching 
control unit 42, and a notification image having the contents 
including information indicating that the processor is forc 
edly switched to the iGPU 23 by the notification unit 46 and 
information for urging to check a obstructing object is dis 
played on the LCD 18 in an overlapping manner. 
0088 Next, an example of the operation of the information 
processing apparatus according to this embodiment will be 
described. 
0089 FIG. 8 illustrates an exemplary procedure for the 
CPU of the personal computer 10 represented in FIG. 1 to 
control the iGPU 23 and the dGPU 24 Such that one of the 
iGPU 23 and the dGPU 24 is caused to perform the display 
control process by dynamically switching between the iGPU 
23 and the dGPU 24 as needed by using the switchable GPU 
method. In FIG. 8, each reference sign formed by attaching a 
number to “S” denotes a step in the flowchart. 
0090 This procedure is started in a state in which a display 
control process is performed by the iGPU 23. It is assumed 
that the switch flag is set to “enabled'. 
0091. In Step S1, the switching factor determination unit 
determines whether any switching factor (see FIG. 7) for 
switching from the iGPU 23 to the dGPU 24 is generated. 
When the Switching factor is generated, the Switching factor 
determination unit 47 requests the processor Switching con 
trol unit 42 to perform the display control process by using the 
dGPU 24, and the process proceeds to Step S2. On the other 
hand, when any Switching factor is not generated, the Switch 
ing factor determination unit 47 continuously monitors the 
generation of any Switching factor. 
0092. In Step S2, the processor switching control unit 42 
determines whether the switch flag is “enabled”. When the 
switch flag is “enabled', the process proceeds to Step S2. On 
the other hand, when the switch flag is “disabled, the process 
Switching control unit 42 does not accept the request from the 
Switching factor determination unit 47, and the process pro 
ceeds back to Step S1. 
0093. In Step S3, the processor switching control unit 42 
stops the operation of the iGPU 23 and causes the dGPU 24 to 
perform the display control process. 
0094. In Step S4, the switching factor determination unit 
47 determines whether any switching factor for switching 
from the dGPU 24 to the iGPU 23 is generated. When the 
Switching factor is generated, the Switching factor determi 
nation unit requests the processor Switching control unit 42 to 
cause the iGPU23 to perform the display control process, and 
the process proceeds to Step S5. On the other hand, when any 
Switching factor is not generated, the Switching factor deter 
mination unit 47 continuously monitors the generation of the 
Switching factor. 
0095. In Step S5, the processor switching control unit 42 
stops the operation of the dGPU 24 and causes the iGPU23 to 
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perform the display control process. In addition, when the 
switching factor is B-7 or B-8, the switch flag is set to "dis 
abled' by the processor switching control unit 42, and a 
notification image having the contents including information 
indicating that the switching to the iGPU 23 is forcedly per 
formed by the notification unit 46 is disposed on the LCD 18 
in an overlapping manner. 
(0096. Based on the above-described procedure, the iGPU 
23 and the dGPU 24 can be controlled such that one of the 
iGPU 23 and the dGPU 24 performs the display control 
process by dynamically switching between the iGPU 23 and 
the dGPU 24 as needed by using the switchable GPU method. 
(0097. The procedure represented in FIG. 8 ends when 
there is a user's direction for ending the system through the 
operation input unit Such as a keyboard 13. 
0.098 FIG. 9 illustrates an exemplary procedure at the time 
when the process to perform the display control process is 
forcedly switched from the dGPU 24 to the iGPU23 in a case 
where a forced switching factor (see B-7 and B-8 represented 
in FIG. 7) is generated based on the temperature of the dGPU 
24. In FIG. 9, each reference sign formed by attaching a 
number to “S” denotes a step in the flowchart. 
0099. This procedure describes a detailed operation out of 
the operation that is performed in Step S4 represented in FIG. 
8, which is performed particularly in a case where a forced 
switching factor (see B-7 and B-8 represented in FIG. 7) is 
generated based on the temperature of the dGPU 24. 
0100. This procedure is started in a state in which the 
cooling mode is set to “performance preference', the display 
control process is performed by the dGPU 24, and the given 
temperature T3 is configured to be higher than the first given 
temperature T2. It is assumed that the switch flag is set to 
“enabled'. This procedure will be described based on the 
exemplary case where the temperature T dGPU of the dGPU 
24 and the number of revolutions of the dGPU cooling device 
38 satisfy the relationship represented in FIG. 4. 
0101 First, in Step S11, the temperature monitoring unit 
of the EC/KBC 32 acquires the temperature Ti dGPU of the 
dGPU 24. 
0102 Next, in Step S12, the temperature monitoring unit 
32 determines whether T dGPU is equal to or higher than 
T4. When T. dGPU2T4, the process proceeds to Step S13. 
On the other hand, when T. dGPU-T4, the process proceeds 
to Step S14. 
(0103) Next, in Step S13, the forced termination unit 45 is 
noticed of the information indicating Ti dGPU2T4 from the 
temperature monitoring unit 32 through an interrupt and ter 
minates (shutdown) the system forcibly, and a series of the 
procedure ends. 
0104 Based on the procedure of Steps S11 to S13, by 
forcedly shutting down the system in a case where the 
T dGPU is equal to or higher than T4, occurrence of critical 
damages in the personal computer 10 due to the problem of 
the dGPU 24 can be prevented. 
0105. On the other hand, when it is determined that 
T dGPU-T4 in Step S12, the temperature monitoring unit 
32 determines whether T dGPU is equal to or higher than T3 
in Step S14. When T. dGPU2T3, the process proceeds to 
Step S5 represented in FIG.8. The operation performed in 
Step S5 represented in FIG.8 will be described in details in 
the following Steps S15 to S17. Then, the process proceeds to 
Step S15. On the other hand, when Ti dGPU<T3, the process 
proceeds to Step S18. 
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mines whether the flag for temperature T1" is “valid'. When 
the flag for temperature T1" is “valid', the process proceeds to 
Step S39. On the other hand, when the flag for temperature 
T1' is “invalid', the process proceeds to Step S41. 
0130. Next, in Step S39, the fan control unit 41 rotates the 
fan of the dGPU cooling device 38 at the number of revolu 
tions of Mid1. 

0131 On the other hand, when it is determined 
T dGPU<T1" in Step S37, the fan control unit 41 is notified 
of the information indicating Ti dGPU-T1" from the tem 
perature monitoring unit 32 through an interrupt in Step S40 
and sets the flag for temperature T1" to “invalid. 
0132) Next, in Step S41, the fan control unit 41 rotates the 
fan of the dGPU cooling device 38 at the number of revolu 
tions of Mid1. 

0.133 Based on the procedure of Steps S21 to S41, the 
hysteresis can be provided in the relationship between the 
T dGPU and the number of revolutions of the dGPU cooling 
device 38 by using the flag for temperature T. Accordingly, 
frequent changes in the number of revolutions can be pre 
vented, and a Sufficient temperature drop can be assuredly 
achieved in a speedy manner. 
0134) Subsequently, the procedure of performing the 

throttle number responding process for forcedly Switching 
the processor to perform the display control process from the 
dGPU 24 to the iGPU 23 for a case where the throttling 
control is performed a given number of times or more within 
a given time interval will be described. 
0135 FIG.10 illustrates an exemplary subroutine that rep 
resents the procedure of the throttle number responding pro 
cess performed by the CPU 21 in Step S20 represented in 
FIG. 9. In FIG. 10, each reference sign formed by attaching a 
number to “S” denotes a step in the flowchart. 
0136. At the start of this procedure, the temperature 
T dGPU of the dGPU 24 satisfies the relationship of 
T dGPU2T2 (YES in Step S18 represented in FIG.9), and 
the flag for temperature T2 is set to “valid’ (Step S19 repre 
sented in FIG.9). 
0137 In Step S201, the throttle control unit 43 performs 
the throttling control for the dGPU 24 (for example, setting 
the duty cycle to 50% or the like). In addition, when the 
throttling control has been already performed, the throttle 
control unit 43 continues to perform the throttling control. 
0138 Next, in Step S202, the fan control unit 41 rotates the 
fan of the dGPU cooling device 38 at the number of revolu 
tions of High. 
0139 Next, in Step S203, the throttle control unit 43 stores 
the current time in the required work area of the main memory 
27 as the start time of performing the throttling control. 
0140 Next, in Step S204, the throttling number determi 
nation unit 44 determines whether the throttling control is 
performed the given number of times or more within the given 
time interval based on the time recorded in the required work 
area of the main memory 27. For example, when the given 
time interval is ten minutes and the given number of times is 
five times, the throttling number determination unit 44 
acquires the number of times included in the past for ten 
minutes from the current time out of the times recorded in the 
required work area of the main memory 27 and determines 
whether the acquired number is equal to or larger than five. 
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0141 When the throttling control is performed the given 
number of times or more within the given time interval, the 
process proceeds to Step S5 represented in FIG.8. The opera 
tion performed in Step S5 represented in FIG. 8 will be 
described in detail in Steps S205 to S207. On the other hand, 
when the throttling control is not performed the given times or 
more within the given time interval, the process proceeds to 
Step S207. 
0.142 Next, in Step S205, the processor switching control 
unit 42 sets the switch flag to “disabled so as to prohibit the 
operation of the dGPU 24 performed thereafter. 
0.143 Next, in Step S206, the processor switching control 
unit 42 stops the operation of the dGPU 24 and causes the 
iGPU 23 to perform the display control process. 
0144. Next, in Step S207, the notification unit 46 gener 
ates a notification image having contents including the infor 
mation indicating the forced Switching of the processor to 
perform the display control process from the dGPU 24 to the 
iGPU 23, the information indicating that the dGPU 24 cannot 
be used until restart of the system, and the information for 
urging to check whether there is any obstructing object near 
the air inlet opening and the exhaust opening and displays the 
notification image (see FIG. 6) on the LCD 18 in an overlap 
ping manner through the iGPU 23, and the process proceeds 
back to Step S1 represented in FIG. 8. 
(0145 Here, Steps S205 to S207 are for describing the 
operation performed in Step S5 represented in FIG. 8 in 
details. 

0146. On the other hand, when it is determined that the 
throttling control has not been performed the given number of 
times or more within the given time interval in Step S204, the 
temperature monitoring unit 32 acquires the T dGPU in Step 
S2O8. 

0147 Next, in Step S209, the temperature monitoring unit 
determines whether T dGPU is lower than T2. When 
T dGPU2T2', the process proceeds back to Step S201, and 
the throttling control is continued to be performed. On the 
other hand, when T. dGPU-T2', the process proceeds to Step 
S210. 

0148 Next, in Step S210, the fan control unit 41 sets the 
flag for temperature 12 to “invalid'. 
0149 Next, in Step S211, the throttle control unit 43 stops 
the throttling control in Step S211. 
0150. Next, in Step S212, the fan control unit 41 rotates the 
fan of the dGPU cooling device 38 at the number of revolu 
tions of Mid2, and the process proceeds back to Step S11 
represented in FIG.9. 
0151. Based on the above-described procedure, when the 
throttling control is performed the given number of times or 
more within the given time interval, the processor to perform 
the display control process can be forcedly switched from the 
dGPU 24 to the GPU 23. 

0152 The information processing apparatus according to 
this embodiment can stop the operation of the dGPU 24 so as 
to cause the iGPU 23 to perform the display control process 
and prohibit the operation of the dGPU 24 to be performed 
thereafter in a case where there is a degrading factor of the 
cooling capability of the dGPU 24 such as a case where the 
rise in the temperature T dGPU of the dGPU24 is detected 
or a case where the throttling control is performed the given 
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number of times or more within the given time interval. 
Accordingly, even when there is a user's direction for Switch 
ing the processor to the dGPU 24, the process performed by 
the iGPU 23 can be continued without accepting the direc 
tion. Therefore, according to this information processing 
apparatus, the dGPU 24 is not carelessly allowed to perform 
the process in a case where there is a degrading factor of the 
cooling capability of the dGPU 24. As a result, even in a state 
in which the temperature of the dGPU 24 rises over the 
considered range due to a decrease or degrading of the cool 
ing capability, the use under the environment at the tempera 
ture beyond the considered range, or the like, the thermal 
runaway of the dGPU 24 can be prevented in advance so as to 
be used safely. 
0153. In addition, the information processing apparatus 
according to this embodiment can display the notification 
image having contents including the information indicating 
the forced switching of the processor from the dGPU 24 to the 
iGPU 23, the information indicating that the dGPU 24 cannot 
be used until restart of the system, and the information urging 
a check of whether there is any obstructing object near the air 
inlet opening and the exhaust opening on the LCD 18 in a case 
where the processor to perform the display control process is 
forcedly switched from the dGPU 24 to the iGPU 23. The user 
can notice the fact that the cooling capability is decreased in 
an easy manner by checking the above-described notification 
image and has a chance to determine the factor thereof. There 
fore, according to this information processing apparatus, the 
user can assuredly check whether there is any obstructing 
object near the air inlet opening and the exhaust opening in a 
case where there is the degrading factor of the cooling capa 
bility of the dGPU 24 and can use the information processing 
apparatus again without any problem by restarting the system 
after determining and Solving the factor. 
0154 FIG. 11 illustrates an exemplary internal configura 
tion of a personal computer 10A according to the second 
embodiment. Only the configuration of the personal com 
puter 10A represented in FIG. 11, in which the function as the 
GMCH 22 is included in the CPU 21 and the ICH 28 is 
replaced by the PCH 50 (Platform Controller Hub), is differ 
ent from that of the personal computer 10 represented in FIG. 
1. Other configurations and operations are not substantially 
different from those of the personal computer 10 represented 
in FIG.1. Thus, a same reference symbol is assigned to each 
configuration that is the same as that of the personal computer 
10, and a description thereof is omitted here. 
0155 The CPU21 controls the processing operation of the 
personal computer 10 in accordance with a program that is 
stored in a recording medium such as the HDD 29 that can be 
read by the CPU21. The CPU21 loads a processor switching 
program stored in the HDD 29 and data required for executing 
the program into the main memory 27 and performs a process 
for Switching the processor to perform a display control pro 
cess in accordance with the processor Switching program 
based on the temperatures of the iGPU 23 and the dGPU 24. 
0156 The CPU 21 has a function as an MCH (bridge 
device) for connecting the dGPU 24, the main memory 27, 
and the PCH 50 together and a function as the iGPU 23. In 
addition, the PCH 50 at least has a function as an ICH 28. 
0157 According to the personal computer 10A of this 
embodiment, the same advantages as those of the personal 
computer 10 of the first embodiment can be acquired. 
0158. The present invention is not limited to the above 
described embodiments. Thus, in practical applications, the 
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present invention may be embodied by changing the constitu 
ent elements in the scope not departing from the basic idea 
thereof. In addition, various inventions may be formed by 
appropriately combining the plural constituent elements dis 
closed in the above-described embodiments. For example, 
out of all the constituent elements represented in the embodi 
ments, several constituent elements may be eliminated. In 
addition, the constituent elements from different embodi 
ments may be combined appropriately. 
0159 For example, the present invention may be applied 
to various information processing apparatuses other than the 
notebook personal computer 10 described in this embodi 
ment. In particular, the present invention may be appropri 
ately applied to an information processing apparatus Such as 
a television set that performs a display control process. 
0160. In the above-described embodiments, examples for 
a case where the graphic controller (GPU) is used as a pro 
cessor have been described. However, the processor of the 
information processing apparatus according to the present 
invention is not limited to the graphic controller. Thus, the 
present invention may be applied to various processors such 
as CPUs and processors for implementing the high image 
quality. 
0.161. In addition, the plural processors of the information 
processing apparatus needs not to be formed as separate bod 
ies. For example, in a case where one processor is constituted 
by plural Sub processors, and the plural Sub processors selec 
tively performs an information process, the embodiments can 
be applied to the case by treating the plural Sub processors as 
the plural processors. 
0162. In addition, in the information processing apparatus 
according to the above-described embodiments, the tempera 
ture Tof the graphic controller may be used as an index of the 
load of the graphic controller. The information processing 
apparatus according to the above-described embodiments 
includes the temperature monitoring unit 32 that monitors the 
temperatures T of the iGPU 23 (the CPU 21 of the second 
embodiment) and the dGPU 24. Accordingly, the tempera 
tures T of the iGPU 23 (the CPU 21 of the second embodi 
ment) and the dGPU 24 can be acquired in an easy manner. 
The temperature T as the index of the load can be used for 
determining the generation of the Switching factors A-5 and 
B-5 represented in FIG. 7. 
0163. In particular, in a case where the display control 
process is performed by the iGPU 23, when the temperature 
T iGPU of the iGPU 23 is equal to or higher than a given 
temperature, the load is determined to have been increased so 
as to switch to the dGPU 24 (generation of the switching 
factor A-5). In addition, in a case where the display control 
process is performed by the dGPU 24, when the temperature 
T dGPU of the dGPU 24 is lower than a given temperature, 
the load is determined to have been decreased so as to switch 
to the iGPU 23 (generation of the switching factor B-5). 
0164 Generally, it is difficult to measure the load of the 
processor quantitatively. Thus, by using the temperature Tas 
the index of the load as described above, switching can be 
performed by utilizing the characteristics of the GPUs 23 and 
24. Accordingly, the power consumption of the entire system 
and the processing speed can be balanced more appropriately. 
0.165. In the above-described embodiments, the steps 
shown in the flowchart represent an exemplary processes that 
are performed in a time series in the described order. How 
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ever, the steps may not necessarily be performed in a time 
series. Thus, the steps may be performed in parallel or inde 
pendently. 
0166 The information processing apparatus according to 
the present invention includes plural processors and can 
Switch the processor to perform the information process 
among the plural processors in accordance with the tempera 
tures of the processors. 

1-8. (canceled) 
9. An information processing apparatus comprising: 
a first processor, 
a second processor that has an information processing 

capability and a power consumption higher than those of 
the first processor, 

a temperature monitoring module configured to acquire an 
operating temperature of the second processor, 

a processor Switching control module configured to per 
form, when the operating temperature of the second 
processor is equal to or higher than a given temperature: 
stopping an operation of the second processor; 
causing the first processor to perform an information 

process; and 
prohibiting the operation of the second processor; 

a throttle control module configured to perform, when the 
information process is performed by the second proces 
SO 

executing a throttling control for the second processor 
when the operating temperature of the second proces 
sor is higher than a first temperature that is different 
from the given temperature; and 

ending the throttling control when the operating tem 
perature of the second processor becomes a second 
temperature that is lower than the first temperature; 
and 

a throttle number determination module configured to 
determine whether the throttling control is performed a 
given number of times or more within a given time 
interval, 

wherein the processor Switching control module performs, 
when the throttling control is performed the given num 
ber of times or more within the given time interval: 
stopping the operation of the second processor, 
causing the first processor to perform the information 

process; and 
prohibiting the operation of the second processor. 

10. The apparatus of claim 9. 
wherein the processor Switching control module performs, 
when the operating temperature of the second processor 
is equal to or higher than the given temperature: 
stopping the operation of the second processor, 
causing the first processor to perform the information 

process; 
setting a Switch enablement flag stored in a storing mod 

ule to “disabled' for prohibiting the operation of the 
second processor, and 

upon receiving a request for performing the information 
process by the second processor when the first pro 
cessor performs the information process, checking 
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the switch enablement flag to refuse the request when 
the switch enablement flag is “disabled, causing the 
first processor to continue the information process, 
thereby controlling the first processor and the second 
processor. 

11. The apparatus of claim 9. 
wherein the given temperature at which the processor 

Switching control module performs stopping the opera 
tion of the second processor and causing the first pro 
cessor to perform the information process is lower than 
the first temperature at which the throttle control module 
performs executing the throttling control. 

12. The apparatus of claim 11, further comprising: 
a setting module configured to set a "performance prefer 

ence” mode or a 'silence preference” mode as a cooling 
mode to derive the system, 

wherein the processor Switching control module performs, 
when the setting module sets the cooling mode to the 
'silence preference” mode and the operating tempera 
ture of the second processor is equal to or higher than the 
given temperature: 
stopping the operation of the second processor, 
causing the first processor to perform the information 

process; and 
prohibiting the operation of the second processor. 

13. The apparatus of claim 9. 
wherein the first processor is a first graphic controller con 

figured to perform a display control process, and 
wherein the second processor is a second graphic control 

ler having a display control processing capability and 
the power consumption higher than those of the proces 
SO. 

14. The apparatus of claim 10, 
wherein the processor Switching control module performs, 
when the first processor performs the information pro 
cess, upon receiving the request for performing the 
information process by the second processor from the 
user through a manipulation input device, checking the 
switch enablement flag to refuse the request when the 
switch enablement flag is “disabled, causing the first 
processor to continue the information process, thereby 
controlling the first processor and the second processor. 

15. The apparatus of claim 10, 
wherein the switch enablement flag is, when having been 

set to “disabled' once, cleared only when the system is 
restarted or shut down. 

16. The apparatus of claim 13, further comprising: 
a display module configured to display an image based on 

a video signal generated by either of the first graphic 
controller or the second graphic controller; and 

a notification module configured to cause, when the pro 
cessor Switching control module prohibits the operation 
of the second graphic controller, the display module 
through the first graphic controller to Superimposedly 
display a notification image including a content indicat 
ing that information. 

c c c c c 


