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REMOTE CONTROL METHOD OF EXTERNAL 
DEVICES 

BACKGROUND OF THE INVENTION 

[0001] 1. Technical Field 

[0002] The present invention relates to a method, an 
apparatus, and a program for controlling external devices, 
more speci?cally and preferably, for remotely controlling 
mixers, sound modules, and the like. 

[0003] 2. Related Art 

[0004] The music softWare such as a sequencer can be 
installed in personal computers and the like, and can trans 
mit a MIDI signal to external sound module apparatuses and 
the like. An external sound module apparatus synthesiZes a 
musical sound signal based on the MIDI signal. The syn 
thesiZed musical sound signal is mixed With other audio 
signals via a mixer and the like. A mixing result is recorded 
on a recording apparatus. According to this form of opera 
tions, it is convenient to enable the personal computer to 
remotely control various external devices such as the sound 
module, the mixer, and the like. Various external device 
manufacturers provide the remote control softWare to enable 
personal computers to control these external devices. Such 
a technology is disclosed for example in Instruction manual 
for Studio Manager for DM2000 V1.1, YAMAHA CORPO 
RATION, January 2002. 

[0005] The remote control software secures a separate 
memory area (called parameter memory) in the memory 
space of the personal computer. The secured memory area is 
treated as a memory devoted to an external device to be 
controlled. The remote control softWare has a setup WindoW 
displaying images that simulate a monitor screen and an 
operation panel on the external device. Using a mouse and 
the like, a user can operate graphic controls displayed on the 
operation panel image. Based on the operation result, the 
softWare updates corresponding operation parameters in the 
parameter memory. Of the external device operations, the 
personal computer emulates operations related to editing of 
parameter values in the memory. The personal computer and 
the external device interchanges updated contents of the 
operation parameters to maintain the consistency of the 
operation parameters betWeen the computer and the external 
device. 

[0006] The remote control softWare can save the current 
operation parameters as a “setup ?le” in a recording medium 
such as a hard disk. The remote control softWare can load the 
previously stored “setup ?le” to reproduce the past state of 
the external device. When the above-mentioned music soft 
Ware has the plug-in function, the remote control softWare 
for controlling external devices can be installed as plug-ins 
of the music softWare. In this case, the music softWare’s 
menu screen can be used to open a parameter edit screen for 
each remote control softWare. 

[0007] In a ?rst vieW of the prior art, the above-mentioned 
technology can alloW a personal computer to install many 
pieces of remote control softWare that can be plugged in the 
music softWare. Consequently, the music softWare’s menu 
screen lists many pieces of remote control softWare. In many 
cases, only a part of these softWare modules are actually 
needed for speci?c situations. If all the plugged-in remote 
control softWare modules are displayed for choices, it is 
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inconvenient to select necessary ones. Further, if the same 
remote control softWare is used to control a plurality of 
external devices of the same type, the remote control setting 
must be changed for each of the devices. It has been 
impossible to concurrently control the same type of the 
external devices. 

[0008] According to the above-mentioned technology, 
operation parameters need to be individually loaded or saved 
for each of the remote control softWare. It has been impos 
sible to load or save operation parameters at once for a 
plurality of remote control softWare for the folloWing reason. 
Let us consider that a particular softWare is activated to set 
necessary operation parameters for an external device, and 
then the remote control softWare’s setup WindoW is closed. 
Closing the setup WindoW frees the parameter memory for 
the remote control softWare. 

[0009] When a plurality of external devices are used 
simultaneously, they are provided With operation parameters 
Whose setup states are often interrelated With each other. For 
example, an output signal of one device is often used as an 
input signal of another device. A plurality of devices often 
share resources such as a MIDI port. In these cases, a 
plurality of setup ?les applied to these devices must be used 
as “one set” at the same time. According to the above 
mentioned technology, hoWever, users must manage com 
binations of the setup ?les. The management has been very 
complicated. 
[0010] In a second vieW of the prior art, When operation 
parameters are loaded from the setup ?le to the remote 
control softWare, a synchroniZation operation needs to be 
performed to secure the consistency betWeen the content of 
the parameter memory in the personal computer and the 
content of the other parameter memory provided in the 
external device. The synchroniZation operation may be 
available in tWo modes. One is to “copy parameters from the 
external device to the personal computer”. The other is to 
“copy parameters from the personal computer to the external 
device”. For this reason, a user needs to initiate the syn 
chroniZation operation by specifying the synchroniZation 
direction for each of remote control softWare, making user 
operations complicated. 
[0011] When synchroniZation operations are performed 
for a plurality of remote control softWare, a certain amount 
of time is required until all the synchroniZation operations 
are complete. During this Wait time, it has been difficult for 
a user to determine Whether or not the synchroniZation 
operation is complete for each external device, and to grasp 
hoW fur the synchroniZation progresses With respect to an 
external device for Which the synchroniZation operation is 
not yet completed. There is a demand that the synchroniZa 
tion operation should be canceled for some of the external 
devices depending on the synchroniZation progress. When 
the synchroniZation operation is performed for a plurality of 
external devices, the synchroniZation may need to be com 
pleted for some devices prior to others. 

[0012] In a third vieW of the prior art, the personal 
computer can generally provides a capability of hieratical 
plug-ins of the softWare. For example, it is possible to plug 
a second softWare in a ?rst softWare (music softWare) and 
further plug a third softWare in the second softWare. In such 
case, there is no direct plug-in relationship betWeen the ?rst 
and third softWare. It has been dif?cult to perform inter 
process communication betWeen the ?rst and third softWare. 
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[0013] When the third software is the remote control 
software for external devices, for example, the ?rst software 
such as music application software cannot instruct the third 
software to display the setup window, conventionally. The 
remote control software generally controls external devices 
via a MIDI port. The ?rst software cannot assign a control 
MIDI port and the like to the remote control software, 
conventionally. Likewise, the ?rst software cannot be noti 
?ed of a MIDI port used by the remote control software, 
conventionally. 

SUMMARY OF THE INVENTION 

[0014] The present invention has been made in consider 
ation of the foregoing. It is therefore a ?rst object of the 
present invention to provide a method, an apparatus, and a 
program for controlling external devices so as to easily 
manage associated remote control software. It is a second 
object of the present invention to provide a method, an 
apparatus, and a program for controlling external devices 
capable of easily and fast performing processes for a plu 
rality of external devices. It is a third object of the present 
invention to provide a method, an apparatus, and a program 
for controlling external devices capable of operating asso 
ciated software in cooperation with each other. 

[0015] To solve the above-mentioned problems and to 
achieve the above-noted objects of the invention, the present 
invention is characteriZed by having the following consti 
tutions. 

[0016] In a ?rst aspect of the invention, a method of 
controlling a plurality of external devices is performed on a 
computer which is set up with a plurality of remote control 
processes corresponding to the plurality of the external 
devices, and a management process for managing the remote 
control processes while communicating with the remote 
control processes. The method comprises the steps of: using 
the management process to display icons corresponding to 
the remote control processes in a display ?eld provided by 
the management process; using the management process 
when a speci?ed operation is applied to one of the icons on 
the display ?eld, for sending a screen open instruction to one 
of the remote control processes corresponding to the icon to 
which the speci?ed operation is applied; and using the 
remote control process which receives the screen open 
instruction to display a control screen for use in remotely 
controlling the corresponding external device. 
[0017] Another inventive method of controlling a plurality 
of external devices is performed on a computer which is set 
up with a plurality of remote control processes correspond 
ing to the plurality of the external devices, and a manage 
ment process for managing the remote control-processes 
while communicating with the remote control processes. 
The inventive method comprises the steps of: activating the 
management process to display icons corresponding to the 
remote control processes in a display ?eld provided by the 
management process for remotely controlling the external 
devices; allowing the management process when a save 
instruction operation is detected, for collecting ?rst param 
eters representing current states of the external devices from 
the respective remote control processes corresponding to the 
icons displayed on the display ?eld; and combining second 
parameters representing a current state of the management 
process with the collected ?rst parameters of the external 
devices to produce a setup ?le, and saving the setup ?le on 
a recording medium. 
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[0018] A still another inventive method of controlling a 
plurality of external devices is performed on a computer 
which is set up with a plurality of remote control processes 
corresponding to the plurality of the external devices, and a 
management process for managing the remote control pro 
cesses while communicating with the remote control pro 
cesses. The inventive method comprises the steps of: acti 
vating the management process when a load instruction 
operation is detected, for reading a setup ?le containing 
parameters de?ning states of the external devices; initiating 
the remote control processes corresponding to the external 
devices whose parameters are contained in the read setup 
?le; supplying the initiated remote control processes with 
the parameters contained in the read setup ?le for controlling 
the corresponding external devices; and allowing the man 
agement process to display icons corresponding to the 
initiated remote control processes in a display ?eld provided 
by the management process. 

[0019] Preferably, these inventive methods further com 
prises the steps of: ?rst allowing the management process to 
register a remote control process corresponding to an exter 
nal device which should be managed by the management 
process, the remote control process being set up on the 
computer based on a remote control program installed in the 
computer; and second allowing the management process to 
display an icon corresponding to the registered remote 
control process in the display ?eld provided by the man 
agement process. 

[0020] Preferably, the step of ?rst allowing can register 
two or more remote control processes for remotely control 
ling two or more external devices of the same type inde 
pendently from each other, each of the two or more remote 
control processes being set up on the computer separately 
from each other based on the same remote control program 
installed in the computer. 

[0021] The ?rst aspect of the invention includes an appa 
ratus capable of performing these inventive methods of 
controlling external devices. 

[0022] The ?rst aspect of the invention also includes a 
program for use in an apparatus having a processor, the 
program being executable by the processor for causing the 
apparatus to perform these inventive methods of controlling 
external devices. 

[0023] In a second aspect of the invention, a method of 
remotely controlling a plurality of external devices is per 
formed on a computer which is set up with a plurality of 
remote control processes corresponding to the plurality of 
the external devices, and a management process for man 
aging the remote control processes while communicating 
with the remote control processes, each remote control 
process being allocated with a parameter memory area for 
storing a con?guration state of the corresponding external 
device. The inventive method comprises: a synchroniZation 
instruction step of allowing the management process to send 
a synchroniZation instruction simultaneously to the respec 
tive remote control processes; and a total recall synchroni 
Zation step of allowing the respective remote control pro 
cesses to perform a synchroniZation operation in parallel to 
each other based on the synchroniZation instruction so as to 
synchroniZe the con?guration state stored in each parameter 
memory area allocated to each remote control process and 
an actual state of the corresponding external device. 
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[0024] Preferably, the inventive method further comprises 
a synchronization direction instruction step of selecting and 
specifying either a ?rst synchronization direction of adjust 
ing the actual state of the external device to the con?guration 
state stored in the parameter memory area of the correspond 
ing remote control process or a second synchronization 
direction of adjusting the con?guration state stored in the 
parameter memory area of the remote control process to the 
actual state of the corresponding external device, so that the 
total recall synchronization step causes the respective 
remote control processes to perform the synchronization 
operation in the same synchronization direction as selected 
and speci?ed by the synchronization direction instruction 
step. 
[0025] Preferably, the inventive method further comprises 
a synchronization availability determination step of deter 
mining individually Whether or not each of the remote 
control processes performs the synchronization operation in 
the total recall synchronization step. 

[0026] Preferably in these inventive methods, each of the 
parameter memory areas of the remote control processes 
stores the con?guration state of the corresponding external 
device in the form of various parameters Which are divided 
into a number of groups. In such a case, these inventive 
methods further comprise a synchronization group setup 
step of alloWing each remote control process to select and set 
one or more of the groups of the parameters subjected to the 
synchronization operation in the total recall synchronization 
step. 
[0027] Preferably, the inventive methods further com 
prises a total recall synchronization con?rmation step of 
displaying con?rmation information before commencing the 
total recall synchronization step, the con?rmation informa 
tion indicating the remote control processes Which have 
been determined by the synchronization availability deter 
mination step to perform the synchronization operation in 
the total recall synchronization step. 
[0028] Preferably in the inventive method, the total recall 
synchronization step includes: a step of alloWing the remote 
control processes to notify the management process of a 
progress of each synchronization operation performed by the 
respective remote control processes; and a list screen display 
step of alloWing the management process to display a list 
screen shoWing the progresses of the synchronization opera 
tions performed by the respective remote control processes 
during the total recall synchronization step. 
[0029] Preferably in the inventive method, the total recall 
synchronization step comprises the steps of: enabling the 
management process to detect a stop operation applied to a 
particular one of the remote control processes; sending a 
stop instruction to the particular remote control process in 
response to the detected stop operation; and causing the 
particular remote control process to receive the stop instruc 
tion and to stop the synchronization operation. 
[0030] Further preferably, the inventive method com 
prises: a step of prioritizing at least one of the plurality of the 
remote control processes; and a prioritized synchronization 
step of enabling the prioritized remote control process to 
perform the synchronization operation prior to the total 
recall synchronization step, so that the total recall synchro 
nization step is conducted for the remaining remote control 
processes after termination of the prioritized synchroniza 
tion step. 
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[0031] The second aspect of the invention includes an 
apparatus capable of performing these inventive methods of 
controlling external devices. 

[0032] The second aspect of the invention also includes a 
program for use in an apparatus having a processor, the 
program being executable by the processor for causing the 
apparatus to perform these inventive methods of controlling 
external devices. 

[0033] In a third aspect of the invention, a method of 
controlling a plurality of external devices is performed on a 
computer Which is set up With a plurality of remote control 
processes corresponding to the plurality of the external 
devices, a management process for managing the remote 
control processes While communicating With the remote 
control processes and an application process for conducting 
an application Work using the external devices While com 
municating With the management process. In the inventive 
method, the application process performs: a ?rst display step 
of displaying a screen of the application Work provided With 
a plurality of graphic controls corresponding to the plurality 
of the external devices; and a step of sending an issuance 
request instruction to the management process When an 
operation is applied to one of the graphic controls provided 
in the screen of the application Work. The management 
process performs: a step of issuing a display instruction in 
response to the issuance request instruction from the appli 
cation process; and a step of sending the issued display 
instruction to one of the remote control processes corre 
sponding to the graphic control to Which the operation is 
applied. Said one remote control process performs: a step of 
receiving the display instruction sent from the management 
process; and a second display step of displaying a remote 
operation screen in response to the display instruction for 
use in remote control of the corresponding external device. 

[0034] Another inventive method of controlling a plurality 
of external devices is performed on a computer Which is set 
up With a plurality of remote control processes correspond 
ing to the plurality of the external devices, a management 
process for managing the remote control processes While 
communicating With the remote control processes and an 
application process for conducting an application Work With 
allocating resources to the remote control processes While 
communicating With the management process. In the inven 
tive method, the management process performs the steps of: 
receiving information indicating a ?rst group of resources 
Which are available for the application Work from the 
application process; holding a second group of resources 
among the ?rst group of the resources for use in the remote 
control processes managed by the management process; 
notifying the respective remote control processes of infor 
mation indicating a third group of resource(s) Which is 
included in the second group of the resources but Which 
excludes resources already used by the respective remote 
control processes, hence the third group of the resource(s) 
includes one or more resources allocatable to the respective 
remote control processes; and receiving information indi 
cating a fourth group of resource(s) containing one or more 
of allocated resources from the respective remote control 
processes. 

[0035] Still another inventive method of controlling a 
plurality of external devices is performed on a computer 
Which is set up With a plurality of remote control processes 
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corresponding to the plurality of the external devices, a 
management process for managing the remote control pro 
cesses While communicating With the remote control pro 
cesses and an application process for conducting at least a 
reproduction Work of a music piece using resources While 
communicating With the management process. In the inven 
tive method, the application process performs the steps of: 
allocating a resource to each of plural tracks of the music 
piece; outputting musical performance information repro 
duced from the plural tracks of the music piece in accor 
dance With the respective resources allocated to the respec 
tive tracks; receiving resource information from the 
management process, the resource information indicating a 
group of resources used by the respective remote control 
processes; identifying an external device in response to a 
request for displaying a remote operation screen of one track 
based on the resource allocated to said one track and the 
resource information received from the management pro 
cess, the identi?ed external device being supplied With the 
musical performance information reproduced from said one 
track in accordance With the allocated resource; and sending 
an issuance request instruction to the management process 
for requesting an issuance of a display instruction to one 
remote control process corresponding to the identi?ed exter 
nal device. The management process performs the steps of: 
collecting the resource information from the respective 
remote control processes, the resource information indicat 
ing the group of the resources used by the respective remote 
control processes; and issuing the display instruction to said 
one remote control process in response to the issuance 
request instruction. Said one remote control process per 
forms the step of: displaying a remote operation screen in 
response to the display instruction from the management 
process, so that the external device corresponding to said 
one track can be remotely controlled on the displayed 
remote operation screen. 

[0036] A further inventive method of controlling a plural 
ity of external devices is performed on a computer Which is 
set up With a plurality of remote control processes corre 
sponding to the plurality of the external devices, a manage 
ment process for managing the remote control processes 
While communicating With the remote control processes and 
an application process for conducting an application Work 
using the external devices While communicating With the 
management process. In the inventive method, the applica 
tion process performs a step of sending an issuance request 
instruction to the management process for requesting an 
issuance of an operation instruction to one of the remote 
control processes managed by the management process. The 
management process performs a step of issuing the opera 
tion instruction in response to the issuance request instruc 
tion from the application process, and transferring the opera 
tion instruction to said one remote control process, the 
operation instruction specifying an operation to be per 
formed by said one remote control process. Said one remote 
control process performs the speci?ed operation in response 
to the operation instruction sent from the management 
process. 

[0037] Preferably in the inventive method, the application 
process further performs the steps of: sending a request 
instruction to the management process When a save opera 
tion is detected for requesting state information about a 
current state; combining data maintained in the application 
process With the information about the current state supplied 

Jul. 21, 2005 

from the management process in response to the request 
instruction; and saving a setup ?le containing combined 
results of the data of the application process and the infor 
mation of the management process. The management pro 
cess further performs the steps of: collecting ?rst parameters 
representing current states of the remote control processes 
from the respective remote control processes in response to 
the request instruction from the application process; and 
combining the collected ?rst parameters With second param 
eters representing a current state of the management process; 
and supplying the application process With combined results 
of the ?rst and second parameters as the information about 
the current state. 

[0038] Preferably in the inventive method, the application 
process further performs the steps of: reading a setup ?le 
When a load operation is detected, the read setup ?le 
containing con?guration data specifying a state of the man 
agement process and states of the remote control processes; 
and supplying the management process With the con?gura 
tion data. The management process further performs the 
steps of: initiating one or more of the remote control process 
associated With parameters described in the con?guration 
data; and supplying the initiated remote control process With 
the parameters described in the con?guration data. 

[0039] Preferably, in the inventive method, the manage 
ment process performs the step of transferring the operation 
instruction specifying the operation including at least one of: 
a synchronization operation to synchronize a current state of 
said one remote control process With a current state of the 
corresponding external device controlled by said one remote 
control process; and a display operation to display a remote 
operation screen for use in remote control of the external 
device corresponding to said one remote control process. 

[0040] Preferably in these inventive methods, the remote 
control process is plugged in the management process so 
that the application process indirectly manages the remote 
control process through the intermediate management pro 
cess, or alternatively the remote control process may be 
plugged in the application process so that the application 
process directly manages the remote control process. 

[0041] Preferably in these inventive methods, the manage 
ment process performs a step of registering a remote control 
process managed by the management process based on a 
remote control program installed in the computer. 

[0042] The third aspect of the invention includes an appa 
ratus capable of performing these inventive methods of 
controlling external devices. 

[0043] The third aspect of the invention also includes a 
program for use in an apparatus having a processor, the 
program being executable by the processor for causing the 
apparatus to perform these inventive methods of controlling 
external devices. 

[0044] In this manner, according to the ?rst aspect of the 
invention, the management process detects a speci?ed 
operation for any of icons, and outputs a screen open 
instruction to the corresponding remote control process. 

[0045] According to this constitution, a user can select an 
intended control screen using icons corresponding to various 
remote control processes. The displayed icons correspond to 
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parameters contained in the setup ?le. Accordingly, a user 
can easily determine the remote control process parameter to 
be edited. 

[0046] When detecting a speci?ed save instruction opera 
tion, the management process collects the ?rst parameters 
from each remote control process and combines the col 
lected ?rst parameters With the second parameters for sav 
ing. According to this constitution, all of the associated 
parameters can be stored in one ?le for integrated manage 
ment. 

[0047] A plurality of remote control processes can be 
registered based on one remote control program. This con 
struction can simultaneously and parallel control the same 
type of a plurality of external devices if connected. 

[0048] As mentioned above, according to the second 
aspect of the invention, the management process sends a 
speci?ed synchroniZation instruction to each remote control 
process. Based on the supplied synchroniZation instruction, 
the remote control processes perform synchroniZation 
operations to concurrently synchroniZe the states of the 
parameter memory areas managed by the remote control 
processes With the states of the external devices correspond 
ing to the remote control processes. According to this 
constitution, the management process can easily and fast 
perform synchroniZation operations for a plurality of exter 
nal devices. 

[0049] According to the third aspect of the invention, in 
response to a speci?ed operation on the application process 
screen, it is possible to issue an instruction to a management 
process so as to alloW a remote control process managed by 
the management process to display the remote operation 
screen. This constitution makes it possible to instruct the 
remote control process to be displayed on the monitor from 
the application process screen. 

[0050] The management process secures the second group 
of resources out of the ?rst group of resources so that the 
second group of resources is used for remote control pro 
cesses managed by the management process. The respective 
remote control processes are noti?ed of information indi 
cating a third group of resources Which exclude resources 
already used for the remote control processes among the 
second group of resources. According to this construction, 
each remote control process can select a resource to be used 
by the remote control process from the second group of 
resources collectively secured by the management process. 
It is possible to decrease a communication amount betWeen 
the remote control process and the application program. In 
addition, the remote control process can improve a response 
to resource setup procedure. 

[0051] The application process receives information indi 
cating a group of resources from the management process. 
An issuance request instruction is sent to the management 
process so as to issue a display instruction. According to this 
construction, the application process can obtain, from the 
management process, the information about resources used 
by remote control processes managed by the management 
process. 

[0052] The application process sends an issuance request 
instruction to the management process. In response to the 
issuance request instruction, the management process issues 
an operation instruction to the remote control process. 
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According to this constitution, the application process can 
alloW the management process to perform a speci?ed opera 
tion for a remote control process managed by that manage 
ment process. Each remote control process receives the same 
operation instruction as that received from the application 
process When the application process directly manages the 
remote control process. The conventional remote control 
process can be used as it is. 

[0053] When detecting a save instruction operation, the 
application process sends a request instruction to the man 
agement process. According to this constitution, the appli 
cation process can obtain the information about current 
states from the management processes managing a plurality 
of remote control processes in the same procedure When the 
application process directly manages a remote control pro 
cess That is to say, With respect to acquisition of the 
information about current states of the external devices, the 
application process need not be aWare that the management 
process manages the plurality of remote control processes. 

[0054] When detecting a load instruction operation, the 
application process reads one composite setup ?le contain 
ing setup data specifying states of the management process 
and the plurality of remote control processes. The applica 
tion process then supplies the management process With the 
setup data. According to this constitution, the application 
process can supply the setup data to the management process 
managing a plurality of remote control processes in the same 
procedure When the application process directly manages a 
remote control processes. That is to say, With respect to the 
system con?guration based on the setup data, the application 
process need not be aWare that the management process 
manages the plurality of remote control processes. 

[0055] Further, the application process can directly man 
age each remote control process. According to this consti 
tution, the remote control process managed by the manage 
ment process is the same as the remote control process 
(remote control plug-in) managed by the ordinary applica 
tion process. It is possible to effectively use already created 
program resources for plug-ins. In addition, a plurality of 
plug-ins can be managed collectively, Which Would be 
troublesome according to the management using a conven 
tional application process. 

[0056] Moreover, the management process can register a 
multiple of remote control processes managed by the man 
agement process based on a common remote control pro 
gram installed in the computer. According to this constitu 
tion, it is possible to freely select remote control processes 
collectively managed by the management process based on 
the remote control program stored in the storage of the 
computer. 

BRIEF DESCRIPTION OF THE INVENTION 

[0057] FIG. 1 is a line connection diagram of the music 
editing system according to an embodiment of the present 
invention. 

[0058] FIG. 2 is a block diagram of a personal computer 
used in the embodiment of the invention. 

[0059] FIGS. 3(a) and 3(b) are diagrams shoWing a music 
softWare WindoW. 

[0060] FIGS. 4(a) through 4(d) are diagrams shoWing a 
Workspace management WindoW. 


































