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(57) ABSTRACT 

A system and method for performing an interface save/ 
restore procedure in an electronic device includes a proces 
Sor that begins to execute a first task in conjunction with a 
host interface of a display processor. The processor Subse 
quently receives an interrupt request for executing a second 
task that has a higher priority than the first task. A save/ 
restore module responsively stores task states from the host 
interface into an interface states register. The task states 

Tokyo (JP) correspond to an interrupted execution point in the first task. 
The processor temporarily stops the first task to execute the 

Appl. No.: 11/938,600 second task. The save/restore module restores the stored task 
states to the host interface after the second task is completed, 

Filed: Nov. 12, 2007 and the processor may then efficiently resume the first task. 
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SAVING/RESTORING TASK STATE DATA 
FROMATO DEVICE CONTROLLER HOST 

INTERFACE UPON COMMAND FROM HOST 
PROCESSOR TO HANDLE TASK 

INTERRUPTIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a divisional of U.S. patent 
application Ser. No. 11/153,122 filed Jun. 15, 2005, the 
contents of which are incorporated herein by reference. 

BACKGROUND SECTION 

0002) 
0003. This invention relates generally to electronic dis 
play controller systems, and relates more particularly to a 
system and method for performing an interface save/restore 
procedure in an electronic device. 
0004 2. Description of the Background Art 
0005 Implementing efficient methods for handling elec 
tronic data is a significant consideration for designers and 
manufacturers of contemporary electronic devices. How 
ever, efficiently handling data with electronic devices may 
create Substantial challenges for system designers. For 
example, enhanced demands for increased device function 
ality and performance may require more system operating 
power and require additional hardware resources. An 
increase in power or hardware requirements may also result 
in a corresponding detrimental economic impact due to 
increased production costs and operational inefficiencies. 

1. Field of Invention 

0006 Furthermore, enhanced device capability to per 
form various advanced operations may provide additional 
benefits to a system user, but may also place increased 
demands on the control and management of various device 
components. For example, an enhanced electronic device 
that efficiently manipulates, transfers, and displays digital 
image data may benefit from an efficient implementation 
because of the large amount and complexity of the digital 
data involved. 

0007 Due to growing demands on system resources and 
Substantially increasing data magnitudes, it is apparent that 
developing new techniques for controlling the handling of 
electronic data is a matter of concern for related electronic 
technologies. Therefore, for all the foregoing reasons, devel 
oping efficient systems for handling electronic data remains 
a significant consideration for designers, manufacturers, and 
users of contemporary electronic devices. 

SUMMARY 

0008. In accordance with the present invention, a system 
and method are disclosed for performing an interface save/ 
restore procedure in an electronic device. In certain embodi 
ments, the electronic device may be implemented to include 
a central-processing unit (CPU), a display, and a display 
controller with a deformation module. 

0009. In one embodiment, the CPU begins executing a 
task 1 in conjunction with the display controller. For 
example, the CPU may communicate with the display con 
troller via a host interface to perform task 1. Subsequently, 
the CPU receives a task 2 interrupt from any appropriate 
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interrupt source to perform a higher-priority task 2 in 
conjunction with the display controller. In response to the 
task 2 interrupt, the CPU issues a Save Interface States 
command to the display controller. A save/restore module of 
the display controller saves current task 1 states into an 
interface states register in response to the Save Interface S 
tates command received from the CPU. 

0010. The CPU then executes the higher-priority task 2 in 
conjunction with the display controller. When task 2 has 
been successfully completed, the CPU issues a Restore In 
terface States command to the display controller. The save/ 
restore module of the display controller then restores the 
saved task 1 states from the interface States register to the 
host interface (or other appropriate entity) in response to the 
Restore Interface States command received from the CPU. 
Finally, the CPU may resume executing the interrupted task 
1 with all corresponding States, values, and conditions being 
the same as when task 1 was originally interrupted in favor 
of higher-priority task 2. 
0011. The foregoing save/restore procedure may be 
extended to Support any desired number of interrupted tasks 
by utilizing multi-tiered save/restore procedures. For at least 
the foregoing reasons, the present invention provides an 
improved system and method for performing an interface 
save/restore procedure in an electronic device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0012 FIG. 1 is a block diagram for one embodiment of 
an electronic device, in accordance with the present inven 
tion; 
0013 FIG. 2 is a block diagram for one embodiment of 
the display controller of FIG. 1, in accordance with the 
present invention; 
0014 FIG. 3 is a block diagram for one embodiment of 
the video memory of FIG. 2, in accordance with the present 
invention; 
0015 FIG. 4 is a block diagram for one embodiment of 
the controller registers of FIG. 2, in accordance with the 
present invention; 
0016 FIG. 5 is a block diagram for one embodiment of 
the display of FIG. 1, in accordance with the present 
invention; 
0017 FIG. 6 is a block diagram for one embodiment of 
the interface states of FIG. 2, in accordance with the present 
invention; 
0018 FIG. 7 is a flowchart of method steps for perform 
ing an interface save/restore procedure, in accordance with 
one embodiment the present invention; and 
0019 FIG. 8 is a diagram illustrating a multi-tiered 
interface save/restore procedure, in accordance with one 
embodiment of the present invention. 

DETAILED DESCRIPTION 

0020. The present invention relates to an improvement in 
display controller systems. The following description is 
presented to enable one of ordinary skill in the art to make 
and use the invention, and is provided in the context of a 
patent application and its requirements. Various modifica 
tions to the embodiments disclosed herein will be apparent 
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to those skilled in the art, and the generic principles herein 
may be applied to other embodiments. Thus, the present 
invention is not intended to be limited to the embodiments 
shown, but is to be accorded the widest scope consistent 
with the principles and features described herein. 
0021. The present invention comprises a system and 
method for performing an interface save/restore procedure 
in an electronic device, and includes a processor that begins 
to execute a first task in conjunction with a host interface of 
a display processor. The processor Subsequently receives an 
interrupt request for executing a second task that has a 
higher priority than the first task. A save/restore module 
responsively stores task states from the host interface into an 
interface states register. The task States correspond to an 
interrupted execution point in the first task. The processor 
temporarily stops the first task to execute the second task. 
The save/restore module restores the stored task states to the 
host interface after the second task is completed, and the 
processor may then efficiently resume the first task. 
0022 Referring now to FIG. 1, a block diagram for one 
embodiment of an electronic device 110 is shown, according 
to the present invention. The FIG. 1 embodiment includes, 
but is not limited to, a central processing unit (CPU) 122, an 
input/output interface (I/O) 126, a display controller 128, a 
device memory 130, and one or more display(s) 134. In 
alternate embodiments, electronic device 110 may include 
elements or functionalities in addition to, or instead of 
certain of the elements or functionalities discussed in con 
junction with the FIG. 1 embodiment. 
0023. In the FIG. 1 embodiment, CPU 122 may be 
implemented as any appropriate and effective processor 
device or microprocessor to thereby control and coordinate 
the operation of electronic device 110 in response to various 
software program instructions. In the FIG. 1 embodiment, 
device memory 130 may comprise any desired storage 
device configurations, including, but not limited to, random 
access memory (RAM), read-only memory (ROM), and 
storage devices such as removable memory or hard disk 
drives. In the FIG. 1 embodiment, device memory 130 may 
include, but is not limited to, deformation software 146 with 
program instructions that are executed by CPU 122 to 
Support various deformation procedures for electronic 
device 110. 

0024. In the FIG. 1 embodiment, the a device application 
(not shown) may include program instructions for allowing 
CPU 122 to provide image data and corresponding transfer 
and display information via host bus 138 to display control 
ler 128. In accordance with the present invention, display 
controller 128 then responsively provides the received 
image data via display bus 142 to at least one of the 
display(s) 134 of electronic device 110. In the FIG. 1 
embodiment, input/output interface (I/O) 126 may include 
one or more interfaces to receive and/or transmit any 
required types of information to or from electronic device 
110. Input/output interface 126 may include one or more 
means for allowing a device user to communicate with 
electronic device 110. In addition, various external elec 
tronic devices may communicate with electronic device 110 
through I/O 126. For example, a digital imaging device. Such 
as a digital camera, may utilize input/output interface 126 to 
provide captured image data to electronic device 110. 
0025. In the FIG. 1 embodiment, electronic device 110 
may advantageously utilize display controller 128 for effi 

Apr. 3, 2008 

ciently managing various operations and functionalities 
relating to display(s) 134. The implementation and func 
tionality of display controller 128 is further discussed below 
in conjunction with FIGS. 2-4 and 6-8. In the FIG. 1 
embodiment, electronic device 110 may be implemented as 
any desired type of electronic device or system. For 
example, in certain embodiments, electronic device 110 may 
alternately be implemented as a cellular telephone, a per 
Sonal digital assistant device, an electronic imaging device, 
or a computer device. Various embodiments for the opera 
tion and utilization of electronic device 110 are further 
discussed below in conjunction with FIGS. 2-8. 
0026 Referring now to FIG. 2, a block diagram for one 
embodiment of the FIG. 1 display controller 128 is shown, 
in accordance with the present invention. The FIG. 2 
embodiment includes, but is not limited to, controller logic 
212, video memory 216, controller registers 220, a host 
interface 224, a save/restore module 226, and one or more 
saved interface states 228. In alternate embodiments, display 
controller 128 may include elements or functionalities in 
addition to, or instead of certain of the elements or func 
tionalities discussed in conjunction with the FIG. 2 embodi 
ment. 

0027. In the FIG. 2 embodiment, display controller 128 
may be implemented as an integrated circuit device that 
accepts image data and corresponding transfer and display 
information from CPU 122 (FIG. 1). Display controller 128 
then automatically provides the received image data to 
display 134 of electronic device 110 in an appropriate and 
efficient manner for displaying to a device user. In the FIG. 
2 embodiment, controller logic 212 manages and coordi 
nates the overall operation of display controller 128. In the 
FIG. 2 embodiment, display controller 128 may utilize 
controller registers 220 to store various types of configura 
tion, control and status information. 
0028. In the FIG. 2 embodiment, display controller 128 
utilizes host interface 224 to perform bi-directional commu 
nications with CPU 122 via a host bus 138 (FIG. 1). In 
certain embodiments, in order to implement host interface 
224 and host bus 138 in an efficient, space-saving, and 
economical manner, host interface 224 typically receives/ 
transmits information corresponding to only a single pro 
cessing task at any given time. For example, CPU 122 may 
perform a data write task to transfer data to display control 
ler 128. Similarly, CPU 122 may perform a data read task to 
access data from display controller 128. 
0029. In accordance with the present invention, display 
controller 128 may advantageously utilize save/restore mod 
ule 226 to save interface states 228 from host interface 224 
(or other appropriate source) whenever a given lower 
priority task must be interrupted in order to service another 
higher-priority task. After the higher-priority task has been 
executed, display controller may then restore the saved 
interface states 228 to host interface 224 (or other appro 
priate source) in order to efficiently and effectively complete 
the interrupted lower-priority task. The utilization of display 
controller is further discussed below in conjunction with 
FIGS. 3-8. 

0030) Referring now to FIG. 3, a block diagram for one 
embodiment of the FIG. 2 video memory 216 is shown, in 
accordance with the present invention. In the FIG.3 embodi 
ment, video memory 216 includes, but is not limited to, 
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display data 312 and off-screen data 316. In alternate 
embodiments, video memory 216 may include elements and 
functionalities in addition to, or instead of certain of the 
elements and functionalities discussed in conjunction with 
the FIG. 3 embodiment. 

0031. In the FIG. 3 embodiment, video memory 216 may 
be implemented by utilizing any effective types of memory 
devices or configurations. For example, in certain embodi 
ments, video memory 216 may be implemented as a ran 
dom-access memory (RAM) device. In the FIG. 3 embodi 
ment, display data 312 may include image data that is 
provided by CPU 122 or other appropriate source. In the 
FIG. 3 embodiment, off-screen data 316 may include any 
appropriate type of information or data that is not intended 
for presentation upon display 134 of electronic device 110. 
For example, off-screen data 316 may be utilized to cache 
certain fonts or other objects for use by display controller 
128. 

0032 Referring now to FIG. 4, a block diagram for one 
embodiment of the FIG. 2 controller registers 220 is shown, 
in accordance with the present invention. In the FIG. 4 
embodiment, controller registers 220 include, but are not 
limited to, configuration registers 412, transfer registers 416, 
and miscellaneous registers 420. In alternate embodiments, 
controller registers 220 may include elements and function 
alities in addition to, or instead of certain of the elements 
and functionalities discussed in conjunction with the FIG. 4 
embodiment. 

0033. In the FIG. 4 embodiment, CPU 122 (FIG. 1) or 
other appropriate entities may write information into con 
troller registers 220 to specify various types of operational 
parameters and other relevant information for use by con 
figuration logic 212 of display controller 128. In the FIG. 4 
embodiment, controller registers 220 may utilize configu 
ration registers 412 for storing various types of information 
relating to the configuration of display controller 128 and/or 
display 134 of electronic device 110. For example, configu 
ration registers 220 may specify a display type, a display 
size, a display frame rate, and various display timing param 
eters. In the FIG. 4 embodiment, controller registers 220 
may utilize transfer registers 416 for storing various types of 
information relating to transfer operations for providing 
pixel data from video memory 216 (FIG. 3) to display 134 
of electronic device 110. In the FIG. 4 embodiment, con 
troller registers 220 may utilize miscellaneous registers 420 
for effectively storing any desired type of information or 
data for use by display controller 128. 
0034) Referring now to FIG. 5, a block diagram for one 
embodiment of the FIG. 1 display 134 is shown, in accor 
dance with the present invention. In the FIG. 5 embodiment, 
display 134 includes, but is not limited to, a display memory 
512, display logic 514, display registers 516, timing logic 
520, and one or more screen(s) 524. In alternate embodi 
ments, display 134 may include elements and functionalities 
in addition to, or instead of certain of the elements and 
functionalities discussed in conjunction with the FIG. 5 
embodiment. 

0035) In the FIG. 5 embodiment, display 134 is imple 
mented as a random-access-memory based liquid-crystal 
display panel (RAM-based LCD panel). However, in alter 
nate embodiments, display 134 may be implemented by 
utilizing any type of appropriate display technologies or 
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configurations. In the FIG. 5 embodiment, display controller 
128 provides various types of display information to display 
registers 516 via display bus 142. Display registers 516 may 
then utilize the received display information for effectively 
controlling timing logic 520. In the FIG. 5 embodiment, 
display logic 514 manages and coordinates data transfer and 
display functions for display 134. 
0036). In the FIG. 5 embodiment, display controller 128 
provides image data from video memory 216 (FIG. 2) to 
display memory 512 via display bus 142. In the FIG. 5 
embodiment, display memory 512 is typically implemented 
as random-access memory (RAM). However, in various 
other embodiments, any effective types or configurations of 
memory devices may be utilized to implement display 
memory 512. In the FIG. 5 embodiment, display memory 
512 then advantageously provides the image data received 
from display controller 128 to one or more screens 524 via 
timing logic 520 for viewing by a device user of electronic 
device 110. 

0037 Referring now to FIG. 6, a block diagram for one 
embodiment of the FIG. 2 interface states 228 is shown, in 
accordance with one embodiment of the present invention. 
In alternate embodiments, interface states 228 may readily 
be implemented using components and configurations in 
addition to, or instead of certain those components and 
configurations discussed in conjunction with the FIG. 6 
embodiment. For example, interface states 228 may include 
a register storing separate set of interface States for any 
desired number of interrupted processing tasks, depending 
upon memory size and the particular implementation of 
display controller 128. 
0038. In the FIG. 6 embodiment, interface states 228 may 
include task 1 states 614(a) through task N states 614(c) that 
each correspond to a different respective processing task that 
is currently interrupted in favor of a higher-priority process 
ing task. Interface states 228 may include any desired type 
of information from host interface 224 or any other appro 
priate entity. For example, interface states 228 may include 
register values, addresses, pre-fetched information, counter 
values, and internal values. In certain embodiments, host 
interface 224 may be implemented as a state machine, and 
interface states 228 may include current state values from 
the state machine. The utilization of interface states 228 is 
further discussed below in conjunction with FIGS. 7 and 8. 
0039) Referring now to FIG. 7, a flowchart of method 
steps for performing an interface save/restore procedure is 
shown, in accordance with one embodiment of the present 
invention. The FIG. 7 example is presented for purposes of 
illustration, and in alternate embodiments, the present inven 
tion may readily utilize steps and sequences other than 
certain of those steps and sequences discussed in conjunc 
tion with the FIG. 7 embodiment. 

0040. In the FIG. 7 embodiment, in step 712, CPU 122 
(FIG. 1) begins executing a task 1 in conjunction with 
display controller 128 (FIG. 1). For example, CPU 122 may 
communicate with display controller 128 via a host interface 
224 (FIG. 2) to perform task 1. In step 716, CPU 122 
receives a task 2 interrupt from any appropriate interrupt 
Source to perform a higher-priority task 2 in conjunction 
with display controller 128. 
0041. In response to the task 2 interrupt, in step 720, CPU 
122 issues a Save Interface States command to display 
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controller 128. In step 724, a save/restore module 226 (FIG. 
2) of display controller 128 saves all current task 1 states 
614(a) into interface states register 228 (FIG. 6) in response 
to the Save Interface States command received from CPU 
122. 

0042. In step 728, CPU 122 performs higher-priority task 
2 in conjunction with display controller 128. In step 732, 
when task 2 has been successfully completed, CPU 122 
issues a Restore Interface States command to display con 
troller 128. In step 736, the save/restore module 226 of 
display controller 128 restores the saved task 1 states 614(a) 
from interface states register 228 to the host interface 224 (or 
other appropriate entity) in response to the Restore Inter 
face States command received from CPU 122. Finally, in 
step 740, CPU 122 may resume executing the interrupted 
task 1 with all corresponding states, values, and conditions 
being the same as when task 1 was originally interrupted. 

0043. The FIG. 7 embodiment discusses performing a 
save/restore procedure for a display controller 128, however 
in alternate embodiments, the save/restore procedure may be 
effectively utilized in conjunction with any other type of 
appropriate device. In addition, the FIG. 7 embodiment is 
presented in the context of a single higher-priority task. 
However, the present invention may be extended to support 
any desired number of interrupted tasks utilizing multi 
tiered save/restore procedures. One exemplary embodiment 
illustrating multi-tiered save/restore procedures is discussed 
below in conjunction with FIG. 8. 
0044) Referring now to FIG. 8, a diagram illustrating a 
multi-tiered interface save/restore procedure is shown, in 
accordance with one embodiment of the present invention. 
The FIG. 8 example is presented for purposes of illustration, 
and in alternate embodiments, the present invention may 
readily utilize techniques and sequences other than certain of 
those techniques and sequences discussed in conjunction 
with the FIG. 8 embodiment. 

0045. In the FIG. 8 embodiment, in step 814, CPU 122 
and display controller 128 start task 1, and in step 818, task 
1 interrupts are enabled for any task with the same or higher 
priority than task 1. In step 822, during the task 1 body, CPU 
122 freely uses the host interface 224 of display controller 
128 as needed to perform task 1. Task 1 is interruptable by 
a task 2 interrupt (IRQ) through a task N interrupt (IRQ). 

0046. In the FIG. 8 embodiment, while task 1 is execut 
ing, CPU 122 receives a task 2 interrupt (IRQ) 830 from a 
task 2 that has a higher priority level than currently-execut 
ing task 1. CPU 122 and display controller 128 responsively 
start task 2. In step 838, CPU 122 issues a Save Interface S 
tates command to display controller 128, which responsively 
stores task 1 states 614(a) (FIG. 6) corresponding to inter 
rupted task 1 into interface states 228. In step 842, task 2 
interrupts are enabled for any task with the same or higher 
priority than task 2. In step 846, during the task 2 body, CPU 
122 freely uses the host interface 224 of display controller 
128 as needed to perform task 2. Task 2 is interruptable by 
a task 3 interrupt (IRQ) through a task N interrupt (IRQ). 

0047. In the FIG. 8 embodiment, while task 2 is execut 
ing, CPU 122 receives a task 3 interrupt (IRQ) 858 from a 
task 3 that has a higher priority level than currently-execut 
ing task 2. CPU 122 and display controller 128 responsively 
start task3. In step 866, CPU 122 issues a Save Interface S 
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tates command to display controller 128, which responsively 
stores task 2 states 614(b) (FIG. 6) corresponding to inter 
rupted task 2 into interface states 228. In step 870, task 3 
interrupts are enabled for any task with the same or higher 
priority than task 3. In step 874, during the task 3 body, CPU 
122 freely uses the host interface 224 of display controller 
128 as needed to perform task 3. Task 3 is interruptable by 
a task 4 interrupt (IRQ) through a task N interrupt (IRQ). 
0048. In step 878, after task 3 has been successfully 
completed, CPU 122 issues a Restore Interface States com 
mand to display controller 128, and display controller 
responsively restores the task 2 states 614(b) from interface 
states 228 to host interface 224. In the FIG. 8 embodiment, 
when display controller 128 receives a given Restore Inter 
face States command, display controller 128 restores the 
most recently-stored set of task states 614 from interface 
states 228 to host interface 224. 

0049. In the FIG. 8 embodiment, after display controller 
128 restores task 2 states 614(b) to host interface 224, CPU 
122 and display controller 128 may then resume executing 
the interrupted task 2 body in step 846. In step 850, after task 
2 has been successfully completed, CPU 122 issues a 
Restore Interface States command to display controller 
128, and display controller responsively restores the task 1 
states 614(a) from interface states 228 to host interface 224. 
0050. In the FIG. 8 embodiment, after display controller 
128 restores task 1 states 614(a) to host interface 224, CPU 
122 and display controller 128 may then resume executing 
the interrupted task 1 body in step 822. For at least the 
foregoing reasons, the present invention provides an 
improved system and method for performing an interface 
save/restore procedure in an electronic device. 
0051. The invention has been explained above with ref 
erence to certain preferred embodiments. Other embodi 
ments will be apparent to those skilled in the art in light of 
this disclosure. For example, the present invention may be 
implemented using certain configurations and techniques 
other than those described in the embodiments above. Addi 
tionally, the present invention may effectively be used in 
conjunction with systems other than those described above 
as the preferred embodiments. Therefore, these and other 
variations upon the foregoing embodiments are intended to 
be covered by the present invention, which is limited only by 
the appended claims. 
What is claimed is: 

1. A system that performs a save/restore procedure in an 
electronic device, 

the system interrupting a first task after the system 
receives a first signal indicating an interruption by a 
second task during a period in which the system 
performs the first task, 

the system saving first information indicating a status of 
the first task at a time the first task is interrupted by the 
second task, 

the system restarting the first task after the second task is 
completed, 

the system interrupting a third task after the system 
receives a second signal indicating an interruption by a 
fourth task during a period in which the system per 
forms the third task, 
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the system saving second information indicating a status 
of the third task at a time the third task is interrupted by 
the fourth task, and 

the system restarting the third task after the fourth task is 
completed. 

2. The system according to claim 1, 

the system saving the first information in a first register, 
and 

the system saving the second information in a second 
register different from the first register. 

3. The system according to claim 1, 

the system saving the first information in a first region of 
a memory included in the system, and 

the system saving the second information in a second 
region of the memory different from the first region. 

4. The system according to claim 1, 

the first information including at least one of a register 
value, an address, a counter value, and an internal 
value. 

5. The system according to claim 1, 

the first information including third information obtained 
by the system for performing the first task. 

6. The system according to claim 2, comprising: 
a host interface that reads out the first information from 

the first register after the second task is completed. 
7. The system according to claim 6. 

the system restarting the first task after the host interface 
reads out the first information from the first register. 

8. The system according to claim 1, 

the second task having a priority higher than the first task, 
and 

the fourth task having a priority higher than the third task. 
9. A CPU, 

the CPU interrupting a first task after a system receives a 
first signal indicating an interruption by a second task 
during a period in which the CPU performs the first 
task, 

the CPU restarting the first task after the CPU refers to 
first information indicating a status of the first task at a 
time the first task is interrupted by the second task, 

the CPU interrupting a second task after the system 
receives a second signal indicating an interruption by a 
fourth task during a period in which the CPU performs 
the third task, and 

the CPU restarting the third task after the CPU refers to 
second information indicating a status of the third task 
at a time the third task is interrupted by the fourth task. 

10. The CPU according to claim 9, wherein the CPU 
refers to 

the first information saved in a first register, and 

the second information saved in a second register different 
from the first register. 
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11. A CPU, 
the CPU interrupting a first task after a system receives a 

first signal indicating an interruption by a second task 
during a period in which the CPU performs the first 
task, 

the CPU restarting the first task after the CPU receives 
first information indicating a status of the first task at a 
time the first task is interrupted by the second task, 

the CPU interrupting a second task after the system 
receives a second signal indicating an interruption by a 
fourth task during a period in which the CPU performs 
the third task, and 

the CPU restarting the third task after the CPU receives 
second information indicating a status of the third task 
at a time the third task is interrupted by the fourth task. 

12. A electronic device, comprising: 
a CPU; and 
a display, 
the CPU interrupting a first task after a system receives a 

first signal indicating an interruption by a second task 
during a period in which the CPU performs the first 
task, 

the CPU restarting the first task after the CPU receives 
first information indicating a status of the first task at a 
time the first task is interrupted by the second task, 

the CPU interrupting a second task after the system 
receives a second signal indicating an interruption by a 
fourth task during a period in which the CPU performs 
the third task, and 

the CPU restarting the third task after the CPU receives 
second information indicating a status of the third task 
at a time the third task is interrupted by the fourth task, 

the display displaying results the first task, the second 
task, the third task, and the fourth task. 

13. A controller, comprising: 
a first register that saves first information indicating a 

status of a first task at a time the first task is interrupted 
by a second task; 

a second register that saves second information indicating 
a status of a third task at a time the third task is 
interrupted by a fourth task, 

wherein the first task is interrupted by a CPU after a 
system receives a first signal indicating an interruption 
by the second task during a period in which the CPU 
performs the first task, 

the first task being restarted by the CPU after the CPU 
refers to the first information, 

the third task being interrupted by the CPU after a system 
receives a second signal indicating an interruption by 
the fourth task during a period in which the CPU 
performs the third task, 

the third task being restarted by the CPU after the CPU 
refers to the second information. 

14. A controller, comprising: 
a first register that saves first information indicating a 

status of a first task at a time the first task is interrupted 
by a second task; 
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a second register that saves second information indicating 
a status of a third task at a time the third task is 
interrupted by a fourth task, 

wherein the first task is interrupted by a CPU after a 
system receives a first signal indicating an interruption 
by the second task during a period in which the CPU 
performs the first task, 

the first information being referred to by the CPU after the 
second task is completed, 

the first task being restarted by the CPU after the CPU 
refers to the first information, 
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wherein the third task is interrupted by the CPU after a 
system receives a second signal indicating an interrup 
tion by the fourth task during a period in which the 
CPU performs the third task, 

the second information being referred to by the CPU after 
the fourth task is completed, 

the third task being restarted by the CPU after the CPU 
refers to the second information. 


