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DESCRIPTION 

APPARA1US AND METHOD FOR GENERATING MUSIC DATA 

BACKGROUND OF THE INVENTION 

Field of the Invention 

PCT/JP99/07071 

The present invention relates in general to an apparatus and method for 

generating music data and a medium for providing music data, and more particularly to 

10 a music data generating apparatus and method and a medium for providing a program 

for generating music data that are suitable for synchronous control processing among 

multiple incorporated computing units. 

Description of the Prior Art 

In a music data generating·apparatus which contains a plurality of computing 

15 units and generates music data by interlinking these.computing units and perfonning 

operating processes, if it is decided that, in accordance with some kind of timing. among 

· thtn?Omputing~~ the music data g~tilig processes of other units have been .··. 

completed (synchronization has been achieved);.when each computing unit has received 

notification that synchronization has been achieved, in the past,. normally a method has 

20 been used wlereby. the notification is received either passively by means of an interrupt 

from another computing unit, or actively by sequentially confirming specifted;variables 

corresponding to synchronization information··that have been assigned in advance in a 

main memory. ..,.· · 

Nevertheless, when an interrupt is passively received by each computing unit, it 

25 is necessary to incorporate into each computing unit a processing content that differs 

from the nonnal processing flow? and the interrupt process itself also becomes a 

complex and troublesome process for the computing units (e.g., saving of the working 
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register, etc.). Moreover, in the case where each computing unit actively operates by 

frequently accessing a main memory and sequentially confirming specified variables 

corresponding to synchronization information; since several computing units are 

frequently and continuously accessing the common part (main bus) of the main memory, 

5 due to the complexity of this accessing process, the process often interferes with the 

process of accessing the main memory by other computing units. 

SUMMARY OF THE INVENTION 

The present invention was made in light of this situation and has an object of 

10 using a status holding part, which enables each computing unit to perform access within 

its own resources. By providing access parts in the main memory separately for each 

computing unit and performing synchronization information processing using an 

external synchronization information processing part, the present invention makes it 

possible to reduce the amount of complex processing performed by each computing unit 

1S · and to reduce the amount of accessing to shared regions in the main memory. 

The above and other objects of the present invention are attained by a music data 

generating apparatus comprising: a plurality of computing units each including a status ·. 

holding: part for performing access within own resources thereof and branch processing:·>: 

and carrying out specified operations on data necessary for music generation; memory · ·'. 

20 · .•. means, which stores completion results.of operating processes of said plurality of 

computing units; and distribution means, -which distributes the completion: results· storedj 

in said memory means to the status holding parts of said computing units. · 

According to the present invention a music data generating method comprises: a 

plurality of operating steps, which have a status holding function to perform access 

25 within its own resources and branch processing, and to carry out specified operations on 

data necessary for music generation; a step of storing the completion results of 

operating processes of said plurality of operating steps; and a step of<distributing the 
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completion results stored by said storing step to the status holding function of said 

operating steps. 

The music data providing medium of the present invention includes a program 

whereby a music data generating apparatus is made to execute a process comprising: a 

5 plurality of operating steps, which have a status holding function that can perform 

access within its own resources and branch processing and which carry out specified 

operations on data necessary for music generation; a storing step for storing completion 

results of operating processes of said plurality of operating steps; and a distribution step 

·, '-for distributing the completion results stored in said storing step to the status holding 

10 .· functions of said operating steps. 

In the present invention, specified arithmetic operations are performed on the 

data.necessary for generating music, flags, for example, respectively' representing the 

completion of an arithmetic operation are stored, and it is determined.whether or not all 

of :the<processes have been completed fromthe-·stored flags,. an4-6odetemri.nation 

15· · · results are provided. 

BRIEFDESCRIPTIONOF111EDRAWI~ ~ ;. 

Figure·l is11 block diagram showing an embodiment oframusic data' generating 

apparatus according to the present invention; ,I 
. .. 

.:' 

20. Figure 2 is aiiiagram showing the detailed configuration.af a main part of the!' ·. 

music data generating apparatus of Figure 1; . ·1 

· - Figure 3 is a diagram explaining the principle of the operation of the · · ,; 

synchronization notification information processing part shown in Figure 2; 

Figure 4 is a diagram explaining an example of the operation of the 

25 synchronization notification information switching part shown -in Figure 2; 

Figure 5 is a flowchart used to explain the process performed by one of the 

computing units shown in Figure 2; and 

· ... 
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Figure 6 is a simplified flowchart of the overall process. 

DETAILED DESCRIP'flON OF THE PREFERRED EMBODIMENT 

One embodiment of the music data generating apparatus of the present invention 

S is explained below referring to the drawings. Figure 1 is a block diagram showing the 

configuration of a music data generating apparatus 1 in which the present invention is 

used. An computing unit part 2 is composed of a plurality of computing units, and 

performs various processes in accordance with predetermined computer programs that. 

are internally stored. A main memory part 3 includes a synchronization notification 

10 information part, a music score data holding part 10, a waveform data· holding part 11 

and a generation music data holding part 12. Each computing unit of the computing 

unit part 2 generates, and holds in the generated music data holding part 12, music data 

corresponding to various types of input data such as music score data that is held in the 

music score data holding part 10 and waveform data that is held in the waveform data· 

.· IS holding part 11 of the main memory part 3. The main .memory .part 3 properly stores · 

and holds various types of data and programs. The synchronization notification 

information designating part 9 of the memory part 3 updates and holds logical values 

corresponding to specified commands from each computing unit of the computing unit 

part 2. The apparatus further includes a main memory-synchronization notification 

20··· designation correlating part 4 which monitors (receives) logical values from the 

synchronization notification information designating part 9 of the main memory part 3:: ·: 

and supplies them to a synchronization notification information switching part 13 of a 

synchronization notification information processing part 5. 

The synchronization notification information switching part 13 of the 

25 synchronization notification information processing part S selects either the main 

memory-synchronization notification designation correlating part 4 or a synchronization 

notification infonilation preset value part 15 of the synchronization notification 
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in~rmation processing parts and connects it to a synchronization notification 

information operation part 14. The synchronization notification information preset 

value part 15 stores the true logical value 11111
, and when this itself is connected with 

another apparatus, it outputs this value to the apparatus to which it is connected. The 

5 synchronization notification information operation part 14, upon receiving the 

synchronization notification information or preset value of the synchronization 

notification information preset value part 15, computes the logical product (evaluates 

the synchronization information), and outputs the operation results to each computing 

unit of the computing unit part 2. 

10 The apparatus of the present invention also includes a D/A converting part 6 

. which receives digital signals corresponding to the generated music data that is held in 

the generated· music data holding part 12 of the main memory part 3, converts the digital 

signal into an analog signal that can be reproduced normally, and outputs that signal to 

an output amplifying part 7 of the apparatus. The output amplifyingipart 7 finally 

15· outputs an analog signal corresponding to the music data supplied from thcD/A '· 

.. coaveding'part 6 to an external speaker, etc. .A~timc.Jrumagiagpait&notifies.-the r:; .. ~-

computing unit part 2 of the time, and the. computing unit p~carries-out tbe.niusia'. ~' 

data generating process in respo• to this time notificatioll." ,···.-

Figure 2 is-a diagram showing a detailed configuration, of the important parts>of':~' 

20 · the;apparatus-shown in Figure 1. Computing units 31 through 33;:which~constitute the'.:. 

computing unit part 2,. based on a time for which notification has beenftceived.1from the ·;.;;_ .·. 

time managing part 8 shown in Figure 1, carry out respective music data· generating 

processes to: be petformed·in ·a specified timing between -the computing units. When the 

processing is completed, the processed data is transferred via a mam· bus 41 to and held 

25 in the main memory part 3, while flags corresponding to the completion of processing 

are stored in the corresponding storage parts of the synchronization notification 

information designating part 9 of the main memory part 3/ The computing units 31 

... 
·;ii·· 

·' 

.. ::·-·; 
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through 33 then each monitor the values of the respective synchronization bits of status 

holding parts 34 through 36 mid. determine whether or not the processes carried out in 

parallel by the other computing units have been completed (i.e., whether or not 

synchronization has been achieved with the processes of the other computing units). 

5 When it has been confirmed in the computing units 31 through 33 that all processes 

performed in parallel have been finished (synchronization bas been achieved), the 

computing units perform their next respective processes using the data held in the main 

memory part 3. Here the computing units 31to33 are able to perform in the status 

holding parts 34 to 35 access within their own resources, and, in accordance with the 

10 value of the synchronization bits, control the transition of notification and processing by 

. .. a process similar to a branching operation. 

When the synchronization notification information designating parts 9 of the 

main memory part 3 receive flags corresponding to the completion of the 

aforementioned music data generating processes from the computing units 31 through 

15 .. ·< 33 of the. computing unit part 2, true logical values "1" corresponding thereto are 

establish~ and the flags corresponding to each computing unit (namely in initial status, 

.· set as the false logical value "0", are updated and held). The main memory­

synchronization notification designation correlating part 4 monitors the flags and 

provides them to the synchronization notification information switching part 13 of the 

20/ .. synchronization notification information processing part 5. ·In the following description, 

forthe·sake of convenience the flags of computing units 31through33 are referred to.as 

A, B, and C, respectively. 

The synchronization notification information switching part 13 of the ·. 

synchronization notification information processing part 5, in response to control 

25 signals from a CPU 42, selects flag A, B, or C from the main memory-synchronization 

notification designation correlating part 4 or a logical value 11 l11 output by the 
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synchronization notification information preset value part 15, outputting it to the 

synchronization notification information operation part 14 as an AND circuit. 

As shown in Fig. 3 the CPU 42, when synchronization of the processes 

performed by computing units 31 through 33 is necessary, for example, outputs all of 

S the flags A, B, and C to the synchronization notification information operation part 14. 

On the other hand, for example, when, among computing units 31 through 33, the 

process of computing unit 31 only does not require synchronization with the other 

computing units 32 and 33, as shown in Figure 4, the flags B and C corresponding to 

· computing units 32 and 33 continue to be input to the synchronization notification 

10 information operation part 14, but, instead of flag A corresponding to computing unit 31, 

the output "1" of the synchronization notification information preset value part 15 is 

input.to the synchronization notification information operation part 14. In other words, 

in this case the flag A corresponding to the computing unit 31 is set as a dummy value 

(forcibly)to "1 ". 

15 Referring back to Figure 2, it wilLbe.furtber.described. When synchronization 

notification information operation part 14 is provided with fla~ A, B, and C (or a thig· 

of the preset value ltl "), it calculates die logical prod\ICt thereof. When all of the flap~· 

A, B, and Chave been changed to "l", the operation result of the logical product 

calculation is'1:hanged to "1 ",otherwise~ to "0". This operation result is output to the . ~/ 

20 status holding·parts 34 through 36 of the computing units 31 through-33' of the 

computing unit part 2, and the synchronization bits thereof are-llP..dated in accordance 

with this operation result. Accordingly, die computing units 31 through 33> by 

monitoring the status of their respective status holding parts 34 through 36, which are 

their own resources, are able to determine whether or not synchronization has been 

25 achieved with the other computing units. 

Figure 5 is a flowchart used to explain the process of controlling 

synchronization of the music data by means of the computing unit 31. of the computing 
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unit part 2 (the computing units 32 and 33 perform similar processes). First, in step Sl, . 

the computing unit 31 of computing unit part 2 transmits the flag of "0", which. is a fals~ 

logical value, as a flag corresponding to itself, to and updates or resets the 

synchronization notification ·information designating part 9 of the main memory part 3 

5 via the main bus 41~ "0" is a flag which indicates that the music data generating process 

being performed from this point by the computing unit 31 is not yet completed, and this . 

flag is input to the main memory-synchronization notification designation correlating 

part 4 and, via the synchronization notification information switching part 13, to the 

synchronization notification information operation part 14. 

10 In step S2, the computing unit 31 reads specified music score data or waveform 

· data from the music score data holding part 10 or waveform data holding part 11 (the . 

. data read differs according to the Qperation performed by the computing unit 31). By·· 

performing a specified operating process. on that data the computing unit 31 ·generates 

music data. In step S3, the computing unit 31 stands by until the music data .. generating 

lS ·. -- ··.·process is completed, and when the music data generating process is completed, the 

process advances to step S4, where it transmits the generated music data via the main 

bus 41 ·to the main memory part 3 which holds the same. 

In step SS the computing unit 31 outputs the true logical value "1" to the 

synchronization notification information designating part 9 of the memory part 3 as a· . 

20 flag which indicates that the music data generating process within itself has been 

completed, updating the value "0" that has been preset in step Sl to "1 ". In step S6'the. 

computing. unit 31 reads the logical value of the synchronization: bit of the status 

holding part 34~ The value of the flag of each computing unit reflects: this logical value . 

as explained above. 

25. In step S7 the computing unit 31 stands by until the logical value of the 

synchronization bit of the status holding part 34 is changed to "1" (Synchronization with 

the other computing units 32 and 33 in the computing unit.part;2 is;'acbieved).· When. 
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the logical value of the synchronization bit of the status holding parts 34 changes from 

"O" to ltl rt, the process flow advances to step S8, and it is determined whether or not 

processing has been finished. If it is determined that processing is not yet finished, the 

flow returns to step Sl, and the computing unit 31 repeats the processes subsequent 

5 thereto. If it is determined that processing has been fmished, the computing unit 31 

finishes all of its processes. 

Figure 6 is a flowchart in which all the processes including the flowchart shown 

in Figure 5 are simplified. As shown in figure 6, presuming notification of the time on 

.the time managing part 8 (step SlO), the process described in Figure 5, i.e., the music 

10 .· generating process (step Sll) and the s~chronization waiting process (step Sl2) in 

Figure 6 are performed, and then, by establishing synchronization, the updating (step 

Sl3)ofJbc·.data.status (music score data and waveform data) is performed •.. 

The music data providing medium of the present invention which provides,. the 

user with computer programs to carry out the afotesaid processes, besides information 

15 recording media such as ma~tic disks and CD-ROMs, may also be network~ 

· transmission media such as the Internet, digital satellites, etc. -~ 1 

While there has been described that, the main memory-synchronization 

notification designation correlating part 4, the synchronization notification information 

·switching part 13, and the synchronizatio:n'notification information operation part 14 are 

20 controlled by setting up flags in the synchronizatiorrnotification information -· . ' 

designating part 9 of the memory part 3 by means of synchronization bits of the statUs 

holding parts 34, 35, and 36, the synchronization bits of the status holding parts 34>-35, 

36 may also be changed based on the storage completion results of identifiers or 

identification signals corresponding to flags. 

25 Furthermore, according to the present invention, a plurality of completion results 

corresponding to the number of computing units are conveyed by means of flags, for 

example, as far as the synchronization notification information operation part 14. 

.,, .. 
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However, the plurality of eoinpletion results may be processed in a part close to the 

computing units such as the main memory part 3, and a completion result that has been 

synchronized rather than a plurality of completion results may be transferred in a pre­

processing stage. 

5 In this way, according to the music data generating apparatus, music data 

generating method and music data providing medium of the present invention, since 

specified operations are performed on th~ data necessary for generating music, for 

example, the respective flags representing the completion of the processes are stored, it 

: . ,/: -::. is determined from the stored flags whether or not all of the processing has been 

10 completed, and the determination results are provided. Therefore, complex processing 

by each computing unit can be reduced, the access to common regions in the main 

·. memory part can be reduced, and a more efficient-music data generating process .can be· 

·achieved. 



c:··. =···· .. ·--. 

W000/36588 PCT/JP99/0707J 

11 

CIAIMS 

What is claimed is: 

1. A music data generating apparatus comprising: 

5 a plurality of operating means each for including a status holding part that 

allows access within own resources thereof and a branch processing and for canying out 

specified operations on data necessary for music generation; 

a memory means, which stores-completion results of operating processes of said 

plurality of operating means; and 

· 10 ·· a distribution means, which distributes the completion results stored in said 

memory means. to the status holding parts of said plurality ofopemtingmeans. 

2. Amusic data generating apparatus comprising: 

a plurality of operating means, each for including a.status holding part that 

15 . allows access within own re~urces thereof: and a branch pr<>Q:SS\Jlg and for carrying out 

specified operations on data necessary for music generation; · X . 

a memorymeans, which corresponds to.-the number of said plurality of operating 

means and stores a plurality of completion results of operating.proce§es; 

adcu;:ision means, which decides fr~ the plwality of completion' ICSults stored 

20 in said memory means whether or not all of the processes of. said plurality of_operating 

means have been completed; and 

a distribution means, which receives and distributes to the status holding parts of 

said plurality of operating means an input of decision ·results of said decision means . 

25 3. A music data generating apparatus comprising: 

. . · ... ;· 
-,:, .. 

,.· 
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a plurality of operating means, each for including a status holding part that 

allows access within own resources thereof and a branch processing and for carrying out 

specified operations on data necessary for music generation; 

a memory means, which stores flags expressing completion results of operating 

5 processes of said plurality of operating means; and 

a distribution means, which distributes the completion results in the form of the 

flags stored in said memory means to the status holding parts of said plurality of. 

operating means. 

10 4. A music data generating apparatus comprising: 

a plurality of operating means each for including a status holding part that 

· allows access within own resources thereof and a branch processing and for carrying out 

, · · specified operations on data necessary for music generation; 

a memory means, which stores a plurality of flags representing completion .. -.-. 

· · .' '· · 1s: .·· · results of operating processes of said plurality of operating means; 

a decision means, which decides from the plurality of flag5 stored in said 

memory means whether or not all of the processes of said plurality of operating means 

have been completed; and· 

a distn"bution means, which receives and distributes to the status holding parts ol 

20 ·. < said. plurality of operating means decision results of said decision means. 

5&· ·A music data generating method comprising: 

a plurality of operating each for including a status holding part that all<>Ws"'.· 

access within own resources thereof and a branch processing and for carrying out 

25 specified operations on data necessary for music generation; 

i:, a storing step which stores completion results of operating processes of said 

· , · plurality of operating steps; and 

; . 
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a distribution step, which distributes the completion results stored in said storing 

step to the status holding functions of said plurality of operating steps. 

6. A music data generating method comprising: 

5 a plurality of operating steps each for including a status holding part that allows 

access within own resources thereof and a branch processing and for carrying out 

specified operations on data necessary for music generation; 

a storing step, which stores a plurality of completion results of operating 

processes corresponding to the number of said plurality of operating steps; 

10 a decisioastep which decides from the plurality of completion results stored in 

15 

said storing step whether or not all of the processes of said plurality of operating steps 

have been completed; and 

a distribution step, which receives and distributes to the status holding functions 

of.said plurality-0f operating steps an input of decision results of said decision step • 

7. A music data generating method comprising: , . 

. · a plurality of operating steps-each for-including a status holding part that allows 

access within own resources thereof and a branch processing and for carrying out 

specified operations on data necessary forausic generation; 

20 a storing step· which stores flags expressing completion results of operating 

processes of said plurality of operating steps; and 

a distribution step, which distributes the completion results according to the· .. ,. 

flags stored in said storing step to the status holding functions of said plurality of , · 

operating steps. 

25 

8. A music data generating method comprising: 

.·' 
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a plurality of operating steps, each for including a status holding part that allows 

access within own resources thereof and a branch processing and for carrying out 

specified operations on data necessary for music generation; 

a storing step, which stores a plurality of flags representing completion results of 

. 5 operating processes of said plurality of operating steps; 

a decision step, which decides from the plurality of flags stored in said storing 

step whether or not all of the processes of said plurality of operating steps have been 

completed; and 

a distribution step which receives and distributes to the status holding functions 

10 ·• .. of said plurality of operating steps the decision results of said decisiOn step. 

9. A medium for providing a program which makes a music data generatingiapparatus 

execute a music data generating process, comprising: 

t· a plurality of operating steps, each for including a status holding part.that allows 

I 15·:,' ·: access within own resources thereof and a branch proce~sing and for carrying out 

I specified operations on data necessary for music generation; 

I 

I 
I 

t 

I·' 

~: ...... . 

~ . . ' 

I 
:· .:···· 

a storing step, which stores completion results of operating processes of said 

plurality of operating steps; and 

a distribution step which distributes the completion results stored in said.storing .. 

20: . step to the status holding functions of said plurality of operating steps. '-

10." A·medium for providing a program which makes a music data generating.···· 

apparatus execute a ~usic data generating process, comprising: 

... 
-~·. 

a plurality of operating steps each for including a status holding part that allows 

25 access within own resources thereof and a branch processing and for carrying out 

specified operations on data necessary for music generation; 
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a storing step which stores a plurality of completion results of operating 

processes corresponding to the number of said plurality of operating steps; 

a decision step, which decides from the plurality of completion results stored in 

said storing step whether or not all of the processes of said plurality of operating steps 

5 have been completed; and 

a distribution step which receives and distributes to the status holding functions 

of said plurality of operating steps an input of the decision results of said decision step . 

: ·n. A medium for providing a program which makes a music data generating 

10 . apparatus execute a music data generating process, comprising: ' 

a plurality of operating steps each for including a status holding part that allows 

access within own resources thereof and a branch processing and for carrying out 

specified operations on data necessary for music generation; , . 

a storing step, which stores flags expressing completion results of operating 

15 . pIOC'e§CS of said plurality of operating steps; and·-

a distribution step which distributes the completion results aaxding to the flags 

stored in said memory step to the status holding functions ofsaid'pluralify of operating 

steps. 

20 12. A.medium for providing a program which makes a music data generating ''.,. 

apparatus execute a music data generating process, comprising: · 

a plurality of operating steps each for including a status holding part that.allows 

access within own resources thereof and a branch processing and for carrying out .· · 

specified operations on data necessary for music generation; 

25 a storing step which stores a plurality of flags representing completion results of 

operating processes of said plurality of operating steps; 

'. ~· 
·, :·: 

. .. ' 

.\ 

,·. :.~ 
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a decision step which decides from the plurality of flags stored in said storing 

step whether or not all of the processes of said plurality of operating steps have been 

completed; and 

a distribution step which receives and distributes· to the status holding functions 

5 of said plurality of operating steps the decision results of said decision step. 

· . .,·. 

>'. 


