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BACKGROUND OF THE INVENTION

‘The present invention relates to a musical sound generating
method using a general-purpose processing machine having a
CPU (central processing unit) for generating a musical sound.

Conventionally, a musical sound generating apparatus is
provided with a dedicated sound source circuit (hardware sound
source) which operad".es according to frequency mddula.ting method
or waveform memory method under control of a mjcroprocés-
sor such as CPU. The hardware sound source is controlled by
the CPU according to performance information (audio mes-
sage) received from an MIDI (Musical Instrument Digital In-
terface), a keyboard or a sequencer so as to generate a musical
sound or tone. Thus, the conventional musical sound generat-
ing apparatus is a dedicated one that is specifically designed
to generate the musical sound. In other words, the dedicated
musical sound generating apparatus should be used exclusively
to generate the musical sound. |

To solve such a problem, recently, a musical sound generat-
ing method has been proposed for substituting function of the

hardware sound source with a sound source process by a com-



sound or tone. Thus, the conventional nusical sound generat- ing apparatus
Is a dedicated one that is specifically designed to generate the nusical
sound. In other words, the dedicated nusical sound generating apparatus
shoul d be used exclusively to generate the nusical sound. To sol ve such a
problem recently, a nusical sound genenat- ing nethod has been proposed
for substituting function of the hardware sound source wth a sound source
process by a com puter program (this process is referred to as
"sof twar e sourpirtasuptegyanm fthisr precessnip refernml tocasKisoftware soume v
perfor- mance process and a secondary tone generation process. Such a

sof t war e soundgonreet p aak ftve eaupimyp the CPU JorseradeRnpeimatyppéxfor:i on No.
HEl 7-144159 and US Patent Application Se- rial No. 08/649,168. It should

be noted that rhhgee pRitdssadndns saé6ndaky o eftibh cprddeskhiSudket hod,

the primary perfor- ‘mance process is executed tTo generate control
I nformation fof goftware sound source has been proposed in Japanese Patent
Application No. HEI 7-144159 and US Patent Application Se-

‘rial No. 08/649,168. It should be noted that these applications

are not yet made public. In this method, the primary perfor-
mance process is executed to generate control information for
controlling generation of a musical tone corresponding to audio
message such as MIDI message. The secondary tone genera-
tion process is executed for generating waveform data of the
musical tone according to the control informétion generated in
the primary performance process.

In a practical form, a computer operating system having a
CPU executes the performgmce process by detecting key op-
erations while executing an interrupting operation of f.he tone
generation process at every sampling period that is a convert-
ing operation timing of a digital/analog converter. The CPU
calculates and generates waveform data for one sample of each
tone genera.tibn channel, and then the CPU returns to the per-
formance process. In such a musical sound generating method,
a DA converter chip is used as well as the CPU and the soft-
ware sound source without need to use the dedicated hardware

sound source in order to generate a musical sound.
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In such a musical sound generating nethod, a DA converter chip is used as

wel | as the CRduardl somrceoist exchistvelyumgedoto cgenértalteus mamicalotane. t he

dedi cat ed hardware sound source in order to generate a nusical sound.
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The performance information or audio message is exclusively
distributed to the software sound source. The software sound
source can be installed in a general-purpose computer such
as a personal computer. Normally, the personal computer or
the like has the hardware sound source provided in the form
of a sound card. However, when the musical sound generating
method using the software sound source is used by the general-
purpose computer having the hardware sound source provided
in the form of the extension sound card, the hardware sound
source cannot be efficiently used since the audio message is

exclusively distributed to the software sound source.
_SUMMARY OF THE INVENTION

Therefore, an object of the present invention is to provide
a musical sound generating method that can efficiently use a
hardware sound source along with a software sound source.

To accomplish the above-described object, the inventive mu-

sic apparatus virtually built in a computer machine comprises

an application module composed of an application program ex-

ecuted by the computer machine to produce an audio message,

a software sound source composed of a tone generation program

a



in the above-descri bed conventional mnusical sound gener- ating nethod using
the software sound source, the software sound source is exclusively used to
generate a mnusical tone. The performance information or audi o nessage is
exclusively distributed to the software sound source. The software sound
source can be installed in a general -purpose conputer such as a personal
conputer. Normally, the personal conputer or the |ike has the hardware
sound source provided in the formof a sound card. However, when the

nusi cal sound execatedilng thet tcompotiengnalchise sovas to gemetate & neisicalised by
t he general - purpose conputer having the hardware sound source provided in

the formof tenexdermnidingsiwitbhecaidio idwshge Jndizrdware seandcsogegmot be
efficiently used since the audio nmessage is exclusively distributed to the

sof twar e sounth34HEGE tone generation cﬁ%@}lﬁcﬁwcbﬂgﬂbmmhe coherefore,

an object of the present inhvention is to I de "a nusi cal sound generating

Sof tvar e sound st BacEih ol oEeAer R aE Tndgieal (Y SRcBtAR b thd
an appl i cati oAU IESEaREcat AbpRgation brbetsrinRs B It Bosl B0 he”
comput et machi e Lo R OTUCS AN Bul 0 B 20% e OF LS D EROARE sO0HF®
source and the hardware sound source, and control means for
controlling the application program interface to selectively dis-
tribute the audio message from the application module to at
least one of the software sound source and the hardware sound
source through the application program interface.

In a specific form, the control means controls the appli-
cation program interface to concurrently distribute the audio
message to both of the software sound source and the hardware
sound .source. The application module may produce the audio
message which commands concurrent generation of a required
number of mﬁsica.l tones while the hardware sound source has a
limited number of tone generation channels capable of concur-
rently generating the limited number of musical tones. In such
a case, the control means normally operates when the required
number does not exceed the limited number for distributing
the audio message only to the hardware sound source and sup-
plementarily operates when the required number exceeds the

limited number for distributing the audio message also to the



4 executed by the conputer nmachine so as to generate a nusical tone
according to the audi o nessage, a hardware sound source having a tone
generation circuit physically coupled to the com puter machine for
generating a nusical tone according to the audi o nessage, an application
programinterface interposed to connect < he application nodule to either of
the software sound source and the hardware sound source, and control means
for controlling the application programinterface to selectively dis-
tribute the asoftwarssegnd source o diaerebytémsunreothe eoncuzrentegenenne of
the software sound source and the hardware sound source through the

appl i cation pratjonrof therdeapired dumbespef nhusichbrtonesHsy dvoith of theans

controls the appli- cation programinterface to concurrently distribute the

audi o message Hgrdieare Sbuhlsdificeviid th@tﬂaﬁtﬁ'ﬁ.ﬂé gouadisditecd) T teas- sound

source. The application nodul e may produce the audi o nmessage whi ch conmands

concurrent geR{aition MbdulesHLy Pidduce audio messages which command
generation of musical tones a part by part of a music piece cre-
ated by the application program. In such a case, the control
means selectively distributes the audio messages a part by part
basis to either of the software sound source and the hardware
sound source. The application module may produce the audio
message which commands generation of a musical tone hav-
ing a specific timbre. In such a case, the control means oper-
ates when the specific timbre is not available in the hardware
sound source for distributing the audio message to the software
sound source which supports the specific timbre. The applica-
tion module may produce the audio message which specifies an
algorithm used for generation of a mﬁsica.l tone. In such a case,
the control means operates when the specified algorithm is not
available in the hardware sound source for distributing the au-
dio message to the software sound source which supports the
specified algorithm. The application module may produce a
multimedia message containing the audio message aﬁd a video
message which commands reproduction of a picture. In such a
case, the control means controls a selected one of the software

sound source and the hardware sound source to generate the



snunber of nusical tones while the hardware sound source has a limted
nunber of tone generation channels capable of concur- rently generating the
| imted nunmber of nusical tones. In such a case, the control nmeans nornally
operates when the required nunber does not exceed the-limted nunber for
distributing the audio nessage only to ghe hardware sound source and sup-

pl ementarily operates when the required nunber exceeds the |limted nunber
for distributing the audi o nessage also to the

5 software sougicabdione i symehrbnizationewithe thenrepraductioncof thei on of

t he requi red nunber of nusical tones by both of the hardware sound source
and the softwpictureund source. The ap- plication nodul e may produce audio
nmessages whi ch command generation of nusical tones a part by part of a

T ooe o' A el Wechpition lcpmal i sukracsstonuts

basis to eithgsurde b ¢he Hdrdwars Sy dSHTCR i88elddted) anéhé perfor-
mance information or audio message is output to the selected
sound source. Thus, to reduce a work load of the CPU, a user
can select the hardware sound source if desired. When the per-
formance information is output to both of the hardware sound
source and the software sound source, an ensemble instrumen-
tal accompaniment can be performed. In this case, a waveform
sample of a musical tone calculated and generated by the soft-
ware sound source is once stored in an output buffer, and is
then read out from the output buffer. Thus, the instrumen-
tal accompaniment is delayed for a predetermined time period.
Another waveform sample of another musical tone that is out-
put from the hardware sound source is intentionally delayed in
rhatching with the delay of the instrumental accompaniment
that is output from the software sound source. By such a
manner, the delay of the musical tone that is output from the
software sound source can be compensated or cancelled out by
the intentional delay operation of the hardware sound source.
In addition, the performance information may be normally
output to the hardware sound source rather than the software

sound source with the first priority. If the required number of



sound source. The application nodul e may produce the audi o nessage which

commands generation of a nusical tone hav- ing a specific tinbre. In such a

case, the control neans oper- ates when the specific tinbre is not
avai l abl e in the hardware sound source for distributing the audi o nessage
to the software sound source which suppests the specific tinbre. The
applica- tion nodule may produce the audi o nessage which specifies an

al gorithmused _for_generation of a musical tone. In such a case, _the

control neans tdeechasnelhenceeds shecavailable tene gemeration cherneloo in the

har dwar e sound source for distributing the au- dio nessage to the software

sound sour ce Whechasdwaretsountbsepres, ftbedp etformdee infoemedpondaalsm nodul e

may produce a nultinmedia message containing the audio nmessage and a video
nessage whi ch qoipende tirpsoftwrireosowihd adireel Moremendieraof asgsichhe

control neans controls a selected one of the software sound source and the
hardwar e soungoiid’ &6n e genefaedl thén the case where only the hardware
sound source or the software sound source is used. The type
of the sound source (namely, software or hardware) receiving
the performance information can be designated for each instru-
mental accompaniment part. A suitable one of the hardware
and software sound sources is selectively designated for individ-
ual instrumental accompaniment parts. When a special timbre
corresponding to waveform data or a specific tone generation
algorithm that the hardware sound source does not have is
specified by the audio message, the software sound source can
be selected in place of the hardware sound source in order to
obviate the functional limitation of the hardware sound source.
The musical tone may be generated from the sound source
while other information such as picture information may be si-
multaneously reproduced. Even if either of the software sound
source or the hardware sound source is selected as an output
“destination of the performance information, the musical tdne

is generated from the selected sound source in synchronization

with the other information such as the picture information.

EF D TION OF THE DRAWI
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fmmusi cal tone in synchronization wth the reproduction of the picture.
According to the invention, either of the software sound source or the

har dwar e sound source is selected, and the perfor- nmance information or
audi o nessage is output to the selected sound source. Thus, to reduce a
work load of the CPU, a user can sel ect gthe hardware sound source if
desired. When the per- formance information is output. to both of the

har dwar e sound sgurce and the software sound source, an_ensenble instrumen-
tal acconpani menFigad ¥easehematic. diagram shoxeiag anvembrodimentnofea of a
musi cal tone cal cul ated and generated by the soft- ware sound source is
once stored i masicaltspamdgeheratingiapparatars thati cantexeantbet musicalit
buffer. Thus, the instrumen- tal acconpaninent is delayed for a

pr edet er i ned sou] geniepdtintnaidtitodacebeding sontlee present hevemtisncal -t one

that is out- put fromthe hardware sound source is intentionally delayed in

mat ching with t hpjglepay a?fschéﬁlat@éfdiagwﬁﬁbhéﬁﬁﬁ ERe SLFREturehaf al dofeut put

fromthe software ound source. By su a manner the del ay of the nusi cal

tone that is ed or
cancel | ed out e |n fllggén]g%& e %é%%rgé ﬂ’(ﬁr %%und

sour ce. r mance |nforrrat|on may be normal |y out put
to the hardm&g‘qg%ﬁ]cbvgﬁﬁﬁcg?éa her than the software sound source with the

first priority. Ff 18%d 94Eh 8010 cﬁagram showing the musical sound

generating process using the software sound source.

Fig. 4 is a flow chart showing a software sound source pro-
cess.

Figs. 5(a) and 5(b) are flow charts showing an MIDI process.

Fig. 6 is a flow chart showing an MIDI receipt interrupting
process.

Fig. 7 is a flow chart showing a process of a sequencer.

Figs. 8(a)-8(d) are schematic diagrams for explaining an
output destination assigning process.

Figs. 9(a) and 9(b) are flow charts showing a start/stop
process and an event reproducing process.

Figs. 10(a) and 10(b) are flow charts showing a reproduced
event output process.

Fig. 11 is a schematic diagram showing another embodiment

of the inventive musical sound generating apparatus.

DETAI DESCRIPTION OF THE INVENTION



-7 the channels exceeds the avail abl e tone generation channels of the

har dwar e sound source, the performance information is also output to the
sof tware sound source. Mre nunber of nusical tones can be generated than
the case where only the hardware sound source or the software sound source
is used. The type of the sound source (ganely, software or hardware)

recei ving the performance information can be designated for each instru-
mental acconpani nent part. A suitable one of the hardware and software
sound sources i Figl behows o skrsiocgnne ef &anuisicilvsatind generatingwp-al
acconpani ment parts. \Wen a special tinbre corresponding to waveform data
or a specifi cpavatugdhatatanrexadartei & hmisiet] sdendageiveratisgunethodr ce does
not have is specified by the audi o nessage, the software sound source can

be sel ected i acebrdingto the presenbirvention. SeuFie. 1 refedence aughetdlt e t he

functional limtation of the hardware sound source. The nusical tone may be

generated fr OT‘d%tgoﬁgéfﬁ.‘ I RPBPEE c¥YIr( CPFY that exBBht& af HpReatibh! U ©

i nformati on may
program and performs various controls such as generation of a

musical tone waveform sample. Reference numeral 2 denotes a
read-only memory (ROM) that stores preset timbre data and
+so forth. Reference number 3 denotes a random access memory
(RAM) that has storage areas such as a work memory area for
the CPU 1, a timbre data area, an input buffer area, a channel
register area, and an output buffer area. Reference numeral 4
denotes a timer that counts time and sends timing of a timer
interrupting process to the CPU 1. Reference numeral 5 de-
notes an MIDI interface that receives an input MIDI event and
outputs a generated MIDI event. As denoted by a dotted line,
the MIDI interface 5 can be connected to an external sound
source 6. |
Reference numeral 7 denotes a so-called personal computer
keyboard having alphanumeric keys, Kana keys, symbol keys,
and so forth. Reference numeral 8 denotes a display monitor
with which a user interactively communicates with the musi-
cal sound generating apparatus. Reference numeral 9 denotes
a hard disk drive (HDD) that stores various installed applica-

tion programs and that stores musical sound waveform data



-mul t aneousl y reproduced. Even if either of the software sound source or the
har dwar e sound source is selected as an out put destination of the
performance information, the nusical tone is generated fromthe sel ected
sound source in synchronization with the other information such as the

pi cture information. BRI EF DESGg PTI ON OF THE DRAW NGS ‘

8 Fig. 1 is a schematic diagram show ng an enbodi nent of a nusi cal

sound generating apparatus that can execute a nusical sound generating

met hod accor dangl so fointh puseskho generateanusicalFiane wavefernc bamgples. di agr am
showi ng a structure of a soft- ware nodule installed in the nusical sound

howi 10 LR i Car Soma goner at 116, b oea bl g he. ST ars Sornd

source. Fi gcireuit thalt! @iveetBr tramsiergha SRisival oRe wavafodht Sapho-
ple data stored in a predetermined area (assigned by the CPU.
1) of the RAM 3 without control of the CPU 1, and supplies
the data to a digital analog converter (DAC) 11 at a prede-
termined sampling interval (for example, 48 kHz). Reference
numeral 11 denotes the digital analog converter (DAC) that
receives the musical tbne waveform sample data and converts
the same into a corresponding analog signal. Reference nu-
meral 12 denotes a kind of expansion circuit board such as a
sound card constituting the hardware sound source physically
coupled to a computer machine. Reference numeral 13 denotes
a mixer circuit (MIX) that mixes a musical tone signal output
from the DAC 11 with another musical tone signal output from
the sound card 12. Reference numeral 14 denotes a sound sys-
tem that generates a sound corresponding to the musical tone
signals converted into the a,xia,log signal output from the mixer
circuit 13.

The above-described structure is the same as the structure
of a general-purpose computer machine such as a personal com-
puter or a work station. The musical sound generating method
can be embodied in such a general-purpose computer machine.

Fig. 2 shows an example of layef structure of software mod-



€ess. Figs. 5(a) and 5(b) are flow charts showing an M DI process. Fi g.
6 is a flow chart showing an MDl receipt interrupting process. Fig. 7 1s
a flow chart showi ng a process of a sequencer. Figs. 8(a)-8(d) are
schemati c di agrans for explaining an output destination assigning process.
Figs. 9(a) and 9(b) are flow charts show ng a start/stop process and an
event reproduci ng process. Figs. 10(a) and 10(b) are flow charts show ng

a reproduced eyent oytput progess. Fig. 11 is a schematic_di agram show ng
anot her enbodnﬁ@ﬁtofotflile Rausicat soupsl g@@ﬁb&tlngoappag@m?-ainr@lgapga QR us.

IEZ)F;.A\I IiEs[,) h (E))\IIE\/S ngﬁ?ﬁltgmlgfpgm@aﬁmmhb d¢heenasics] somnd generat- °
ing method according to the present invention are illustrated.
As shown in Fig. 2, an application software is positioned at
a highest layer. Reference numeral 21 denotes an application
program executed to issue or p.roduce an audio message for re-
questing or commanding reproduction of MIDI data. The ap-
plication software may include MIDI sequence software, game
software, and karaoke software. Hereinafter, such an applica-
tion software is referred to as “sequencer program”. |

The app]icatibn software is followed by a system software
block. The system software block contains a software sound
source 23. The software sound source 23 includes a sound
source MIDI driver and a sound source module. Reference
numeral 25 denotes a program block that performs a so-called
multi-media (MM) function. This program block includes wave-
form input/output drivers. Reference numeral 26 denotes a
CODEC driver for driving a CODEC circuit 16 that will be
described later. Referencé numeral 28 denotes a sound card
driver for driving the sound card 12. The CODEC circuit 16
includes an A/D converter and a D/A converter. The D/A
converter accords with the DAC 11 shown in Fig. 1.

Reference numeral 22 denotes a software sound source MIDI

output API (application programming interface) that inter-



-paratus that can execute a nusical sound generating method according to
the present invention. In Fig. 1, reference nuneral 1 denotes a

m croprocessor (CPU) that executes an application program and perforns
various controls such as generation of a nusical tone waveform sanple.’

Ref erence nuneral 2 denotes a read-only, menory (ROV) that stores preset
tinbre data and so forth. Reference nuntiéer 3 denotes a random access nenory
(RAM that has storage areas such as a work nenory area for the CPU 1, a
tinbre data afeees between the fapplicatdonaprogram 2legingd dheasoftwarel an

out put buffer area. Reference nuneral 4 denotes a tiner that counts tine
and sends ti msognaf seurces23. nReferemdengumerals24t dehbbeCUwaveforrr ence
nuneral 5 de- notes an MDI interface that receives an input M DI event and
outputs a gen@tﬁgﬂt WP thathintetfactnbetween theaipplcation prbgratd
interface 5 can be connected to an external sound source 6. ef erence
nureral 7 dengine theS WrafRifbAmh E’ﬁg%@f‘@htgﬁ%i%ﬂ‘@%ﬁbﬁéﬁéd 'RV ithe pro-

al phanuneri c keys, Kana keys, syhbol keys, and so forth. Referente nuneral
8 denotes a dg%ggr?iblBER' &rR@féfhﬂ% ﬁﬁrﬁ‘efbﬁeﬂ' T 15 Y DY fates

Wi Lh ghg_ mlisl:l _ sound generating apparatus I.ergnce nuneral "9 denot es
progr ams and ¢Har @i subolbeS B Wi apnliiaiod pROEHar suth U

the sequencer program 21, and the sound card driver 28 and

the external sound source 6. Each application program can
use various services that the system program provides through
the APIs. Although not shown in Fig. 2, the system software
includes a device driver block and a program block for memory
management, file system, and user interface likewise a general-
purpose operating system (OS).

In such a structure, an MIDI event is produced as perfor-
mance information or audio message from the sequencer pro-
gram 21. In the present invention, as. shown in Fig. 2, the
performance information can be distributed to one of the soft-
ware sound source MIDI output API 22 and the MIDI output
APIT 27 or to both thereof. In this case, one of the APIs that
receives an MIDI event is designated, and the MIDI event is
sent from the sequencer program 21 to the designated APL
However, when the hardware sound source is not mounted, the
hardware sound source cannot be designated or selected.

When the software sound source 23 is selected as an output



-10 and so forth used to generate nusical tone waveform sanples. Reference
nunmeral 10 denotes a DVA (Direct Menory Access) circuit that directly
transfers the nusical tone waveform sam ple data stored in a predeterm ned
area (assigned by the CPU 1) of the RAM 3 wi thout control of the CPU 1, and
supplies the data to a digital anal og gqgnverter (DAC) 11 at a prede-
termned sanpling interval (for exanple, 48 kHz). Reference nuneral 11
denotes the digital analqgg_converter (DAC) that receives the nusical tone
wavef or m sanpllestdaationn of ddre perfommencenmformmation gerdsfrogi the &eal og
signal. Reference nu- neral 12 denotes a kind of expansion circuit board
such as a.souyenceniprogsait @i andt i MADIvevens esohitputr te thieysoftal | y
coupled to a conputer machi ne. Reference nuneral 13 denotes a m xer circuit

(MX) that nmwase soutsd asturcenMEDDraitput API f22nthdesddbwaid s@ud anot her

musi cal tone signal output fromthe sound card 12. Reference nuneral 14

(rjrﬁrs]ﬂ:gls ? oﬁg%%%lsg32%‘§i?gdﬂﬁ? gééfiﬁgd:%g%@gq%liégéligmw ﬂ}réffgrlr‘]h? ﬁe m xer
output data and the waveform output API 24 is accessed.
Thus, the waveform data corresponding to a musical sound
to be generated is output to the CODEC circuit 16 through
the CODEC driver 26. The output signal of the CODEC cir-
cuit 16 is converted into an analog si'gna.l by the DAC 11. A
musical sound corresponding to the analog signal is generated
by the sound system 14.

On the other hand, when the hardware sound source com-
posed of the sound card 12 is selected as an output destination
of the performance information sent from the sequencer pro-
gram 21 and an MIDI event is output to the MIDI output API
27, the MIDi event is distributed to the hardware sound source
composed of the sound card 12 through the sound card driver
28. A musical sound is generated according to a musical sound
generating algorithm adof)ted by the hardware sound source.

When the external sound source 6 disposed outside the ap-
paratus is selected as an output destination of the performance
information, an MIDI event is output to the MIDI output API
27. The MIDI event is distributed to the external sound source
6 through the external MIDI driver contained in the program



-circuit 13, The above-described structure is the same as the structure of
a general - purpose conputer machi ne such as a personal com puter or a work
station. The nusical sound generating nethod can be enbodied in such a
gener al - purpose conputer machine. Fig. 2 shows an exanple of |ayer
structure of software nod- : ul ep, of the nusical sound generating
apparatus. In Fig. 2, for sinplicity, on1y portions relating to the nusical
sound generat- ing nethod according to the present invention are
illustrated. hdochodd amdFtlye MIDE inpatfacat bonTnis, war musicabsotindhed at a

hi ghest | ayer. Reference nuneral 21 denotes an application program executed

to issue or peo crdiaysito thesdageibhuted MIIlevenbds gerneaaad drom
reproduction of MDI data. The ap- plication software may include M D

sequence sof t pRe axt@iB] OiinsBured®. kar aoke software. Hereinafter, such
an applica- tion software is referred to as "sequencer progran
Fig. 3 is a schematic diagram for explaining the musical
sound generating process performed by the software sound
source 23. In Fig. 3, “performance input” denotes an MIDI
event that is produced from the sequencer prbgram 21. For
example, MIDI events are sequentially produced at timings ta,
tb, tc, td, and so forth according to a musical score treated
by the sequencer program. When an MIDI event is received,
an interruption with the highest priority is generated. In the
MIDI receive interrupting process, the MIDI event is stored
in an input buffer along with receipt time data. The soft-
ware sound source 23 performs the MIDI process for writing
sound control signals corresponding to individual MIDI events
to sound source registers of tone generation channels.
| The middle portion of Fig. 3 shows timings at which wave-
form generating calculations are executed by the software sound
source 23. The waveform generating calculations are performed
at predetermined_intei'vals as indicated by calculation timings
tO; tl, t2, t3, and so forth. Each interval is referred to as a
frame interval. The interval length is determined to sufficiently
produce a number of waveform samples that can be stored in

one output buffer. In each frame interval, the waveform gen-



.The application software is followed by a system software bl ock. The system
software bl ock contains a software sound source 23. The software sound
source 23 includes a sound source MDI driver and a sound source nodul e.

Ref erence nuneral 25 denotes a program bl ock that perfornms a so-called

mul ti-nedia (MM function. This programl ock includes wave- form

| nput/out put drivers. Reference nuneral 26 denotes a CODEC driver for
driving a CODEC circuit 16 that wil|l be described later. Reference nuneral
28 denotes a svating eaktulatiosr of eachrionengenerationchannel srexethetedoDEC
circuit 16 includes an A/D converter and a DJA converter. The DA

converter acchagedwonhthésohd tonsholwigmalFstmred. in thef soendesowros al 22
denotes a software sound source M DI output APl (application programm ng

e appl 1 Cat | ool Garam 31 and L eS0T tvar o Sound Lo ce 25, Rererence -
numeral 24 depek8sdigdbefid MIIDI event received in a preceding frame in-
terval. The generated waveform data is accumulated in the
output buffer. As shown in the lower portion of Fig. 3, the
waveform data is succeésively read by the DMA circuit 10 in a
succeeding frame interval. An analog signal is generated by the
DAC 11. Thus, the musical sound is continuously generated.
Fig. 4 is a flow chart showing a process executed by the soft-
ware sound source 23. When the software sound source 23 is
started up, at step 510, an initializing process is performed for
clearing contents of various registers. Thereafter, the routine
advances to step S11. At step S11, a screen preparing process is
performed for displaying an icon representing that the software
sound source has been started up. Next, the routine advances
to step S12. At step S12, it is determined whether there is
a startup cause or initiative trigger. There are four kinds of
startup triggers: (1) the input buffer has an event that has not
been processed (this trigger takes place when an MIDI event
is received); (2) a waveform calculating request takes place at
a calculation time; (3) a process request other than the MIDI
process takes place such that a control command for operating

the sound source is input from the keyboard or the panel; and



.output APl that interfaces between the application programand the waveform
| nput/out put drivers disposed in the pro- gram bl ock 25. Reference nuneral
27 denotes an M DI output APl that interfaces between an application
program such as the sequencer program 21, and the sound card driver 28 and
t he external sound source 6. Each appligation program can use vari ous
services that the system program provides through the APIs. Although not
shown in Fig. 2, the system software includes a device driver block and a
progran1b|ock(4>ﬁune yequaestybakes place.e system and user interface

| i kew se a general - purpose operating system (CS). In such a structure,
an M DI event isAprsibype@l3sitpds fdeterminee] iwhetlet ithererisaadstartegsage
fromthe sequencer pro- gram?2l. In the present invention, as shown in Fig.

2, the perforggage dmnigiti@ivertiéggene Wheh' the idéckorésift ait st S13 - ware
sound source M DI output APl 22 and the M DI output APl 27 or to both

thereof . |t NOatRe 10fftiRk rebErdPts stORISTRCAVARGIY PhedyBBlyls

desi gnated, and thé MDI event Is sent f e sequencer’ prog

desi gnat ed AP 1 EONRMST aﬂ%@%ﬁ%ﬁpmdwﬁgéﬁé Eb\ﬁ@% | YRt ed, the

har dwar e sound source ca or Sel ec € software
sound source 2 s't%psghgcltse?ﬁg G{]az?lléiﬁuzta, startup cause is detected), the

routine advances to step S14. At step S14, it is determined
whether the startup cause is one of the items (1) to (4).

When the startup cause is (1) (namely, the input buffer has
an event that has not been processed), the routine advances
to step S15. At step S15, the MIDI process is performed. In
the MIDI process, the MIDI event stored in the input buffer
is converted into control parameters to be sent to a relevant
sound source at a relevant channel. After the MIDI process
at step S15 is completed, the routine advances to step S16.
At step S16, a receipt indication process is performed. The
screen of the monitor indicates that the MIDI event has been
received. Thereafter, the routine returns to step S12. At step
S12, the system waits until another startup or initiative cause
takes place.

Figs. 5(a) and 5(b) show an example of the MIDI process
performed at step S15. Fig. 5(a) is a flow chart showing the
MIDI process that is executed when an MIDI event stored in

the input buffer is a note-on event. When the event that has



-13 destination of the performance information sent fromthe se- quencer
program 21 and an M DI event is output to the soft- ware sound source M DI
out put APl 22, the software sound source 23 converts the received audio
nmessage i nto waveform out put data and the waveform out put APl 24 is
accessed. Thus, the waveform data corrggponding to a nusical sound to be
generated is output to the CODEC circuit 16 through the CODEC driver 26.
The out put signal of the CODEC cir- cuit 16 is converted intqQ an anal og
signal by t ha1@ayet been precessedssamnoteronepenty the routine adunngesi gnal i s
generated by the sound system 14. On the other hand, when the hardware
sound sour ce toostep&3dd Aft stiep S3lnd nete mmber NN ca evklasityn VAL put

destination of the perfornmance information sent fromthe sequencer pro-

gram 21 and amdiabtimabeemumbesttrof each tpwrtNdiDh ukiviscdd a2e stérel M D

event is distributed to the hardware sound source conposed of the sound

coLe L2, cuepectfosgesd o aqdifony el seonn apongat <0

sound source.gn event takes place is stored in a TM register. Next, the rou-
tine advances to step S32. At step S32, a channel assigning
process is performed for the note number NN stored in the
register. A channel number i is assigned and stored in a reg-
ister. Thereafter, the routine advances to step S33. At step
S33, timbre data TP(t) corresponding to the registered timbre
number t is processed according to the note number NN and
the velocity VEL. At step S34, the processed timbre data, the
note-on command and the time data TM are written into a
sound source register of the i channel. Thereafter, the note-on
event process is completed.

Fig. 5(b) is a flow chart showing a process in case that the
event that has not yet been procéssed is a note-off event. When
the note-off process is started, at step 541, a note number NN
of the note-off event in the input buffer and the timbre number
t of a corresponding part are stored in respective registers. In
addition, the time at which the note-off event takes place is
stored as TM in a register. Thereafter, the routine advances
to step S42. At step S42, a tone generation channel (ch) at

which the sound is being generated for the note number NN is



MWhen the external sound source 6 disposed outside the ap- paratus is

sel ected as an out put destination of the performance information, an M DI
event is output to the M D output APl 27. The MD event is distributed to
the external sound source 6 through the external MDI driver contained in

t he program 14 block 25 and the M DI

I nterface 5. Thus, a nusical sound corré%pondi ng to the distributed M DI
event is generated fromthe external sound source 6. Fig. 3is a
schemati c di ageanched. ékhedfonind) dhiamnelsiembeninis sjened dni agragisterss
performed by the software sound source 23. In Fig. 3, "performance input"”

denotes an M Dext,ethe rbatine advatdicesdof step SUS. shtiwstepS84Iy tlue avtel. For

exanple, M DI events are sequentially produced at timngs ta, tb, tc, td,

trd 5o {orL) afbocsbamid s st M o ngsaornd o o
I's generated. ghijrbB%egister of the i channel. Thereafter, the note-off event
process is completed. .

Referring back to Fig. 4, at step S14, when the startup cause
is (2) (namely, the waveform calculating request takes place),
a tone generation process at step S17 is executed. This process
performs waveform generating calculation. The waveform gen-
erating calculation is performed according to the musical sound
control information which is obtained by the MIDI process at
step S15 and which is stored in the sound source register for
each channel (ch). After the tone generation process at step
S17 is completed, the routine advances to step S18. At step
S18, an amount of work load of the CPU necessary for the tone
generation process is indicated on the display. Thereafter, the
routine returns to step S12. At step S12, the system waits until
another startup cause takes place.

In the tone generation process at step S17, waveform calcu-
lations of LF'QO, filter G, and volume EG for the first channel
are performed. An LFO waveform sample, an FEG waveform
sample and an AEG waveform sample are calculated. These
samples are necessary for generation of a tone element within

a predetermined time period. The LFO waveform is added to



M DI ‘receive interrupting process, the MDI event is stored in an input
buffer along with receipt tine data. The soft- ware sound source 23
perfornms the M DI process for witing sound control signals corresponding
to individual MDI events to sound source registers of tone generation
channel s. The m ddl e portion of Fig. f‘, shows timngs at which wave- form
generating cal culations are executed by %he sof tware sound source 23. The
wavef orm generating cal cul ati ons are performed at predeterm ned intervals
as indi cated thhosel efithe Fonumbengthe %‘,EGlWaNBfonm,amdd;h@oAfEﬂtWavgach
interval is referred to as a frane interval. The interval length is

det erm ned t o feufd soi astoympihiate individhen]l ddtavalef @ tonergereration can be
stored in one output buffer. In each frame interval, the waveform gen-

ki el dkmnits hiile etaabg RO term i o1
generation chagRl tpyt the Wilkme Bl &kereof sharply attenuates in a prede-
termined timé period. Thereafter, the F number is repeatedly
added to an initial value Which is the last read address of the
precéding period 50 as to generate a read address of each sam-
ple in the current time period. Corresponding fo an integer
part of the read address, a waveform sample is read from a
waveform storage region of the timbre data. In addition, the
read waveform samples are interpolated according to a deci-
mal part of the read address.  Thus, all interpolated samples
in the current time period are calculated. In addition, a tim-
bre filter process is performed for the interpolated samples in
the time period. The timbre control is performed according
to the FEG waveform. The amplitude control process is per-
formed for the samples that have been filter-processed in the
time period. The amplitude of the musical sound is controlled
aﬁcordjng to the AEG and volume data. In addition, an ac-
cumulative write process is executed for adding the musical
sound waveform samples that have been ampﬁtude—controlled
in the time period to samples of the output buffer. Until calcu-
lations of all the channels are completed, the waveform sample

generating process is performed. The generated samples in the



according to the MDI event received in a preceding frane in- terval. The
generated waveformdata is accunulated in the output buffer. As shown in
the lower portion of Fig. 3, the waveform data i s successively read by the
DVA circuit 10 in a succeeding franme interval. An analog signal is
generated by the DAC 11. Thus, the nusiggl sound is continuously generated.
Fig. 4 is a flowchart show ng a process executed by the soft- ware sound
source 23. Wien the software sound source 23 is_started up, at step S10, an
initializing predeteriningdr tivnenpreriod ateesucerpsielyenddedfto shecsam-

regi sters. Thereafter, the routine advances to step S11. At step Sl11, a

screen prepar iples ptoced ini thepeut puttshffer. TepMUDhpracess ab stepr$%8nti ng

that the software sound source has been started up. Next, the routine

advances to stfi] Fhe téhesi@berdtion i procesdeatsibpedl Thaid destlided in a

startup cause or initiative trigger.” There are f'our kinds of startup

triggers: (1) tHéGaE&R%igeﬁHi‘J:ﬁid %ﬂbs%@%tehﬁ%ﬁ&%dt%d??ﬁg HBLgssed

(this trigger takes place when an"M DI event 1Is I ve ) a waveform
cal cul ating rq{q@&"r‘%takes pl ace at a calculation tinme; (3) a process
request ot her an the M DI process takes place such that a control comand

For operating thg sohld S wher thaPstarthip taise §Y(3)(Satel}, " BtRape! - and
process request takes place), the routine or flow advances to
step 519. At step S19, when the process request is, for example,
a timbre setting/changing process, a new timbre number is set.
Thereafter, the flow advances to step S20. At step S20, the set
timbre number is displayed. Next, the flow returns to step S12.
At step S12, the system waits until another startup cause takes
place.

At step S14, when the sté.rtup cause is (4) (namely, the end
request takes place), the flow advances to step S21. At step
S21, the end process is performed. At step S22, the screen is
cleared and the software sound source process is completed.

Fig. 6 is a flow chart showing an MIDI receive interrupting
process executed by the CPU 1. This process is called upon
an interrupf that takes place when the software sound source
MIDI output API 22 is selected.and the performance informa-
tion (MIDI event) is received from the sequencer program 21
or the like. This interrupt has the highest priority. Thus, the

MIDI receive interrupting process precedes to other processes



‘16 (4) an end request takes place. At step S13, it is determ ned whet her
there is a startup cause or initiative trigger. Wen the check result at
step S13 is NO, the routine returns to step S12. At step S12, the system
waits until a startup cause takes place. Wien the check result at step S13
is YES (nanely, a startup cause is detegted), the routine advances to step
S14. At step S14, it is determ ned whether the startup cause is one of the
items (1) to (4). When the startup cause is (1) (nanely, the input buffer
has an event $wéh asathe@raness ofrthe sequencenrogramm@laandnthe pro-st ep
S15. At step S15, the M DI process is perforned. In the M D process, the
M DI event stoessdof shehsoftware smin@rsourced28.eWéen bthe MDD vécaizeanet er s
to be sent to a relevant sound source at a relevant channel. After the M DI

process at stgiteptopting prolcessds ¢dlded OthenMHOY st datat pecebkéd At step
S16, a receipt indication process is perfornmed. The screen of the nonitor

18 cates, e e85 it R o5 R, et BRI e
initiative cagg&ted<S520!2%ir of the received MIDI data and the receipt
time data are written into the input buffer. Thereafter, the
flow returns to the main process at which the interrupt took
place. Thus, the received MIDI data is successively written
into the input buffer along with the time data which indicates
the receipt time of the MIDI event data.
Fig. 7 is a flow chart showing the process of the sequencer
program 21. When the sequencer program 21 is started at step
S61, an initializing process is performed for clearing various
registers. Thereafter, the flow advances to step S62. At step
S62, a screen preparation process is performed for displaying
an icon representing that the program is being executed. Next,
the flow advances to step S63. At step S63, it is determined
whether or not a startup trigger takes place. At step S64, when
it is determined that a startup trigger takes place, the flow
advances to step $65. At step S65, it is determined which kind
of the startup triggers has occurred. When a startup trigger
does not take place, the flow returns to step S63. At step S63,
the system waits until a startup trigger or cause takes place.

There are following startup causes of the sequencer program:



Figs. 5(a) and 5(b) show an exanple of the MDH process perforned at step
S15. Fig. 5(a) is a flow chart showng the MDI process that is executed
when an M DI event stored in the input buffer is a note-on event. \Wen the
event that has 17 not yet been
processed is a note-on event, the routipg advances to step S31. At step
S31, a note nunber NN, a velocity VEL, and a tinbre nunber t of each part
of a nmusic sco are stored in respective regjsters. In addition, the tine
at which the r{dse‘a- startdetop request ﬁake%pﬂac%;t(é’r ean interrupttediesiplaceNext
the rou- tine advances to step S32, At step S32, a channel assigning
process is perfromredtémpao thimen; ¢3harbéncidentabrequest thkes quliasee(for A
channel nunber i is assigned and stored in a reg- ister. Thereafter, the
routine advanesgrnple! em Sitpu dustindticn sbuhdesdaiee TB( a.%sigﬁledgrsaondi ng
e

to the registered tinbre nunber t is processed according to t not e nunber
NN and the veliaghpy ehafigedd €8 paft DdlaneeCkeehaAgets aniidic piebe
treated by the program is edited, or a recording process of
automatic instrumental accompaniment is performed) and (4)
a program end request takes place.

When the check result of step 565 indicates the cause (3)
(namely, an incidental request takes place), the flow advances
to step S90. At step S90, a process corresponding to the in-
cidental request is performed. Thereafter, the flow advances
to step S91. At step S91, information corresponding to the
performed process is displayed. Next, the flow returns to step
S63. At step S63, the system waits until another startup cause
takes place. |

The output destination assigning process of the performance
information is performed as an important feature of the present
invention at step S90. When the user clicks a virtual switch for
cha.ngiﬁg an output sound source on the display 8 with a mouse
implement or the like, the selection of the output sound source
is detected as a startup cause at step S65. Thus, the output
destination assigning process is started up. Next, the output
destination assigning process will be described in detail.

Fig. 8(a) is a flow chart showing the output destination as-



note-on command and the time data TMare witten into a sound squrce
register of the i channel. Thereafter, the note-on event process is

conpl et ed. Fig. 5(b) is a flow chart showi ng a process in case that the
event that has not yet been processed is a note-off event. Wen the
note-off process is started, at step S443 a note nunmber NN of the note-off
event in the input buffer and the tinbre nunber t of a correspondi ng part
are stored in respective registers. In addition, the_tipge at ich the

not e-of f eventSIERKE MIIOLEss according tos aTfirst modegi kn dhis Thedearone | t he
routi ne advances to step S42. At step S42, a tone generation channel (ch)
at whi ch the smhpiit destinagioresenadesotirce ishassignedniovblr performance

18 searched. The found channel nunber i is stored in a register. Next, the

event T e TMar o e o sau ot ee Tag e ot B e
Thereafter, th&ai ahef brovess is started up, at sgtep S900, output sound |
source designation data input by the user is stored in a TGS
register. In this mode, whenever the user clicks the output
source sound selecting switch, one of four options can be se-
lected as shown in Fig. 8(b). The four options include: (a) no
output to sound source, (b) output to software sound source,
(c) output to hardware sound source, and (d) output to both
of software sound source and hardware sound source. The se-
lectilig switch is cyclicly operated to select the desired one of
the four options so that the value of modulo 4 of the num-
ber of times of the clicking operation is stored as the output
sound source designation data to the TGS register. Next, the
flow advances to step S901. At step S901, it is determined
whether or not the sound source designated according to the
contents of the TGS register is the software sound source 23 or
the hardware sound source 12. Thereafter, the flow advances
to step S902. At step 5902, a logo or label that represents
the type of the selected output sound source is displayed on
the screen. Fig. 8(c) shows an example of logos on the display
screen. With the logo, the user can recognize the type of the

sound source being used.



process is conpl et ed. Referring back to Fig. 4, at step S14, when the
startup cause is (2) (nanely, the waveform cal cul ati ng request takes

pl ace), a tone generation process at step S17 is executed. This process
perfornms waveform generating cal cul ati on. The waveform gen- erating
calculation is perforned according to t?g musi cal sound control information
which is obtained by the M D process at step S15 and which is stored in
the sound source_register for each channel (ch). After the tone generation
process at step Big.i8{djoipletiew chart @hnwmgacthnnou;tpud) desigratidonAt st ep

S18, an anpunt of work l'oad of the CPU necessary for the tone generation
process is i ndissigeih®protessis@ordingd ter aa§écond thedeouln rdhis aneode to

step S12. At step S12, the systemwaiis until another startup cause takes

pl ace. Int f’tﬁfféi@ﬁt%’iﬁf&ébﬁfcéﬁ O4E e ﬂeéﬁéipa%ﬂar&wst Cx)%frﬁrdi‘a?ﬁhféic

| ations of LFO, filter G and vol une EGfor t he nel are

agggggﬁdsaﬁgllgfgr\é@%ftgﬁr% atﬁé%g) se sanp @elﬂ]necessary ecﬁl{bgeneratlon
of a tone el engil hih dp2al 85§61 fipht PartdbAgnativh 'data Ay gher m ! s

added to
tained as variable p. Thereafter, the flow advances to step

S911. At step 8911, output sound source designation data cor-
responding to the designated part p is stored in a TGSp regis-
ter. Next, the flow advances to step 5912. At step $912, each
part and a setup status of the output sound source correspond-
ing thereto are displayed. By such a manner, part registers for
storing the output sound source designation data are provided
for individual parts, hence different sound sources can be se-
lected for individual parts of the music piece.

For example, a. drum part, a bass part, a guitar part, and an
electric piano part can be assigned, respectively, to a software
sound source (GM), a software sound source (XG), a hardware
sound source (XG), and a hardware sound source (FM sound
source). In this mode, the correspondence Between each part
and each sound source is manually set by the user. Alterna-
tively, when the hardware sound source supports timbre data of
a selected part, the hardware sound source can be used there-
fore. If not, the software sound source can be used therefor.

Referring back to Fig. 7, when the check result at step S65



.19 those of the F nunber, the FEG waveform and the AEG wave- formso as to
nodul at e i ndi vi dual data. For a tone generation channel to be muffled, a
dunpi ng AEG waveformis cal cul ated such that the volunme EG thereof sharply
attenuates in a prede- termned tine period. Thereafter, the F nunber is
repeatedly added to an initial value kch is the | ast read address of the
precedi ng period so as to generate a read address of each sam ple in the
current tine period. Corresponding to an integer part of the read address,
a wavef or m samslieates thedfitstobriggeaviel)of namelyadher stgirdfstop tregqueskbr e
data. In addition, the read waveform sanples are interpolated according to
a deci - mal phaltesoplade), ridredflesidaebancisuty stép S70.erhbistepdSFERphes in the

current tinme period are calculated. In addition, atim bre filter process

i's performed digitfsdop process i P@rﬁﬁﬁﬁé&.’s Theiduftér, therflowoddvaeesi nbre

control is perfornmed according to the FEG waveform’ The anplitude control

process is pajg st@pBYLI OA! HRrs BT ofhd WBar{aBpDERt Id Misplagedssed in

the time period e anplitude o e nusi cal’ sound 1s contr accordi ng

L0 0 4L MU 8l B0 AP B o SHEY B3 S g oness |
anpl i tude- contr ol §8til another startup cause takes place.

Next, with reference to Fig. 9(a), the start/stop process at
step S70 will be described in detail. The start/stop request is
issued by the user. For example, when the user clicks a pre-
determined field of the screen, the start/stop request is input.
When the start/stop request is input, the flow advances to
step S700. At step S700, it is determined whether or not the
current status is the stop status with reference to a RUN flag.
When the musical application program is being performed, the
RUN flag is set in «1”  When the check result is NO, since the
musical application program is being performed, the flow ad-
vancés to step S7T01. At step S701, the RUN flag is reset to “0”.
Thereafter, the flow advances to step S702. At step S702, the
tempo timer is stopped. Next, the flow advaﬁces to step S703.
At step S703, a post-process of the automatic instrumental
accompaniments according to the music application program
is performed and then the instrumental accompaniments are
stopped.

On the other hand, when the musical application program



-in fhe time period to sanples of the output buffer. Until calcu- |ations of
all the channels are conpleted, the waveform sanple generating process is
performed. The generated sanples in the
20 predetermned tinme period are successively added to the sam ples
stored in the output buffer. The M D ppgcess at step S15 and the tone
generation process at step S17 are described, in the aforenentioned
Japanese Patent Application No. HEl 7-_144159. At step S14, when the
startup cause 1f Surzently.net exesuged z}ﬂ@@b@se&w Cﬁaqﬂégeﬁukc@i) steme
routine or flow advances to step S19. At step S19, when the process request
is, for exanplS/0G isi Y8 tketflowy adyances tor step N704.neMt tdtepr S7Tdgber i s
set. Thereafter, the flow advances to step S20. At step S20, the set tinbre
nurmber is di shey BUNVddg is metf towl et West,t thethpwSadvantesttepstdR, the
systemwaits until another startup cause takes place.

S705. At step S705, the automatic instrumental accompani-

ments are prepared. In this case, various processes are per-

formed such that data necessary for the musical application

program is transferred from the hard disk drive 9 or the like

to the RAM 3. Then, a start address of the RAM 3 is set to a

read pointer. A first event is prepared. Volumes of individual

parts are set. Thereafter, the flow advances to step S706. At

step S706, the tempo timer is set up. Next, the flow advances

to step S707. At step S707, the tempo timer is started and the

instrumental accompaniments are commenced.

Referring back to Fig. 7, when the check result at step S65
indicates the second trigger (2) (namely, a tempo timer in-
terrupt takes place), the flow advances to step S80. At step
S80, the event reproducing process is performed. Next, the
flow advances to step S81. At step S81, the event is displayed.
Thereafter, the flow returns to step S63. At step S63, the
system waits until another startup cause takes place.

Next, with reference to Fig. 9(b), the event reproducing pro-
cess at step S80 will be described in detail. The tempo timer in-
terrupt is periodically generated so as to determine the tempo

of an instrumental accompaniment performance. This inter-



At step S14, when the startup cause is (4) (nanely, the end request takes
pl ace), the flow advances to step S21. At step S21, the end process is
performed. At step S22, the screen is cleared and the software sound source
process is conpl eted. Fig. 6 is a flowchart showing an M DI receive
interrupting process executed by the CBY 1. This process is called upon an
I nterrupt that takes place when the software sound source M DI output AP

22 is selected and the performance informa- tion (MD event) is received
fromthe sequerptdepermpinas theotiméeor ireder Tfi the mstrumpentalsatctmmhi ghest
priority. Thus, the MDH receive interrupting process precedes to other

processes paniment. When the tempo timer intdrruptctaless plecey thess of
t he sequencer program 21 and the pro- cess of the software sound source 23.

When the M Dl floegiivanices Sorte) 88001 upstep S800,! theh tirle iMddmment dat a

received at step S51 is admtt Next, the flow’advances to step S52. At

step S52, a PPherlhfted® theMowesdtaited8d 3t8PISLHE. M8t S8O1, it is
determined whether or not the counted result exceeds an event
time at which the event is to be reproduced. When the check
result at step S801 is NO, the event reproducing process S80
is finished.

When the check result at step S801 is YES, the flow ad-
vances to step S802. At step S802, the event is reproduced.
Namely, the event data is read from the RAM 3. Thereafter,
the flow advances to step S803. At step S803, an output process

- is performed for the reproduced event. The output process for
the reproduced event is an intermediation routine performed
according to the contents of the TGS register that is set up
in the output destination assigning process. In other words,
when the event is output to the software sound source 23, the
software sound source MIDI output API 22 is used. When the
event is output to the hardware sound source 12, the MIDI
output API 27 is used. Thus, the MIDI event is distributed
to the assigned sound source. Thereafter, the flow advances
to step S804. At step SSO4, duration data and event time are
summed together so as to calculate the reproduction time of a

next event. Thereafter, the event reproducing process routine



time data are witten into the input buffer. Thereafter, the flow returns
to the main process at which the interrupt took place. Thus, the received
M DI data is successively witten into the input buffer along with the tine
data which indicates the receipt time of the MDI event data. Fig. 7is
a flow chart showi ng the process of thegequencer program 21. Wen the
sequencer program 2l is started at step S61, an initializing process is

performed for.cleari var i ous re i ste I’S fter, the.fl advances to
Step S62. Al i GgTamieted. cTReRTOPESAhtER BO0s Aords with thebrer

di splaying an icon re e ng that the programis being executed. Next,
the flow advafess IRoW 3’3@; ‘gm@ (?Qﬂl'%i onteay, spundsseures i rassl H& or not

a startup trlgﬁer t akes place. At step S64, when it is determned that a
startup trigg e peafermaneefinforzation dndiscriminasely; ast skowm S65, it
is determined which kind of the startup triggers has occurred. Wen a

T AR i i T i i i N R S Ty
are foll ow ngogtpultuprecessast SB0B) ehe MIDEséceivedhbeirupt takes place
and the MIDI event is stored in the input buffer. After the in-
terrupting process is completed, the flow returns to the above-
described event reproducing process routine. Thereafter, the
flow advances to step S804. At step S804, the next event time
calculating process is executed.

Figs. 10(a) and 10(b) show modifications of the reproduced
event output process at step S803. Fig. lO(a) shows a mod-
ification where different output destination sound sources are
assigned for individual instrumental accompaniment parts. At
step S810, a part corresponding to a reproduced event is de-
tected and is memorized as the variable p. Next, the flow
advances to step S811. At step S811, the contents of the reg-
ister TGSp are referenced. The reproduced event is output
to the intermediate routine (API) according to the referenced
contents. Thus, the performance information is distributed to
the respective sound sources assighed for individual parts.

'Fig. 10(b) shows another modification where the perfor-
mance information is distributed to the hardware sound source

preceding to the software sound source, and an excessive por-



.22 (1) a start/stop request takes place; (2) an interrupt takes place from
a tenpo tinmer; (3) an incidental request takes place (for exanple, an

out put destination sound source is assigned, a tenpo is changed, a part

bal ance is changed, a nusic piece treated by the programis edited, or a
recordi ng process of automatic instrunggtal acconpani ment is perforned) and
(4) a program end request takes pl ace. When the check result of step S65

i ndi cates the cause (3) (nanely, an incidental request takes place), the

f1 ow advancestiba of dheSperfitmanes iG¥6rmativworhiclc exceedsnthicavail-t he in-
cidental request is perfornmed. Thereafter, the flow advances to step S91.

At step S91, aBfoehBhinels GfF flee Maidward Souin@d B8LTes TBddiRtAbRftRd $o
di spl ayed. Next, the flow returns to step S63. At step S63, the system

vaits until ool BBfwphRd kggngas@&réékm thié thodifidiioRl iR ktedP SgR! | On

assigning process of t rtormance Information s performe

POt ey lrk i SR b AR sy ARES, o,
cour ce |5 detbebep a2 (e b)) 18 S Bp "S- Wbl 1B ey
destination 2 E(I:gg ien ent 18 no ain,%osttez-i(grtlee%elﬁ s t[ﬁ%xhbv& r.':L(adV%lfltcllt)alétto step
S821. At step S821, a note-off event is output to a sound source
that has received a note-on event corresponding to the note-off
event. Thereafter, the process is completed. |
On the other hand, when the reproduced event is a note-
on event and therefore the check result at step S820 is YES,
the flow advances to step S822. At step S822, the number
of currently active channels of the hardware sound source is
 detected. Thereafter, the flow advances to step S823. At step
5823, it is determined whether or not the number of required
channels for the note-on event exceeds the number of available
chanﬁels of the hardware sound source. When the check result
at step S823 is NO, the flow advances to sﬁep S824. At step
/ S824, the reproduced event is output solely to the hardware
sound source. When the check result at step S823 is YES,
the flow advances to step S825. The reproduced event is also
output to the software sound source 23. Thus, the excessive

tones exceeding the limited tone generation channels of the

hardware sound source can be supplementarily generated by



destination assigning process will be described in detail. Fig. 8(a) is a
fl ow chart show ng the output destination as-

23 signing process according to a first node. In this node, one output
destination sound source is assigned to all performance information that is
out put fromthe sequencer program 21. n the process is started up, at
step S900, output sound source designation data input by the user is stored
in a TGS register. In this node, whenever the user clicks the output source
sound sel ect i nthewoftwareseund sourcepti ons can be se- lected as shown in
Fig. 8(b). The four options include: (a) no output to sound source, (b)

out put to sof t wvaReferning backcto Kig) lquwhen tle chedkaresudb atdstepuB66, and

(d) output to both of software sound source and hardware sound source. The

1, e, Saidiates e Enhpingiel) s cobraqufandon e,
clicking operajfoinkes To0stp F1001 AUBefS S100, the end process is per-
~ formed. Thereafter, the flow advances to step S101. At step
S101, the display screen is cleared. After that, the process of
the sequencer program is completed.

When the performance information is distributed to the in-
ternal hardware sound source composed of the sound card 12
or the external hardware sound source 6, these hardware sound
sources execute a tone generating process in a known method.

When the performance information is distributed to both
of the software sound source and the hardware sound source,
the tone generated by the software sound source is delayéd
for a predetermined time period due to computation time lag.
Thus, when the delay time is relatively long, the performance
information supplied to the hardware sound source should be
delayed to compensate for the predetermined time period.

When the sequencer program 21 is a kind of a multime-
dia program for syﬁchronously reproducing a musical tone and
other elements such as pictures, a process delay should be com-
pensated. For example, when a karaoke software program is
executed, a song word text is displayed while instrumental ac-

companiments are being performed. In addition, a graphic



sound source designation data to the TGS register. Next, the flow advances
to step S901. At step S901, it is determ ned whether or not the sound
source designated according to the contents of the TGS register is the

sof tware sound source 23 or the hardware sound source 12. Thereafter, the
fl ow advances to step S902. At step S90z; a logo or |abel that represents
the type of the selected output sound source is displayed on the screen.
Fig. 8(c) shows an exanple of |o0gos on the_display screen. Wth the | ogo,
the user can rRESSESEZAS pﬁbfqrm@? ori gradwaly dvangng eolersugsdthe in-

24 Fig. 8(d) is a flow chart show ng the output designation assigning
process accor ¢gitnymentalsaccompamiments atdivancedghisiprfogesstissreferresbur ces
can be selected a part by part of a nusic piece treated by the application

ggg%ﬁgnt i Xﬁeggafgﬁ?g.?efgﬁ\%?sgztggrdihaatl)llgg‘hg?tgﬁerea iﬁ?@?ﬁéﬂtﬁf%v}/}%dvances
to step displayed. The text display process should be performed in
synchronization with the instrumental accompaniments. Thus,
when the hardware sound source or the software sound source
is selected by the karaoke program, the display timing of the
text should be changed corresponding to the selected sound
source. In other words, when the software sound source is
selected, the display process should be performed at a slower
rate than the case where the hardware sound source is selected.
Alternatively, instead of delaying the display of the text, the
performance information supplied to individual sound sources
‘may be adjusted. In other words, when the software sound
source is selected, the performance information is output more
quickly than the case where the hardware sound source is se-
lected.

The selection of the hardware sound source and the soft-
ware sound source can be performed in various manners. For
examplé; it may be automatically detected whether the sound
card 12 or the external sound source 6 is mounted or insta.lled
in a general-purpose computer. When the sound card 12 or
the external sound source 6 is mounted, one of the hardware

sound source and the external sound source is automatically



‘S911. At step S911, output sound source designation data cor- responding to
the designated part pis stored in a TGSp regis- ter. Next, the flow
advances to step S912. At step S912, each part and a setup status of the
out put sound source correspond- ing thereto are displayed. By such a
manner, part registers for storing the Etput sound source designation data
are provided for individual parts, henc&“different sound sources can be se-
| ected for individual parts of the nusic piece. For exanple, a drum part,

a bass part, zmeledted. Hdrhotatheasoftmenies s6undasoupee tiscantdmaticiliyed,
respectively, to a software sound source (GM, a software sound source

(XG), a har dWgele Gl ITIAY, (Ovdn’d thaard Ware Wi d a8iecé 3 regnd¥dd sound

source). In this node, the ‘corr espondence betmeen each part and each sound

:gﬂagesloﬁr ggnsuppor?ﬁ’t&aréor’e da g:{oc};f ﬂetcgg%ﬁ?{ #g@{%ﬁt&%mr e sound.

souce,can, be ASER oo fesd %M@@L%mgé%m £igpen, e

=65 ~where the performance information received from an external
sequenéer through fhe MIDI interface is supplied to an internal
sound source in the same manner as above.

Fig. 11 shows an additional embodiment of the inventive
musical sound generating apparatus. This embodiment has
basically the same construction as the first embodiment shown
in Fig. 1. The same components are denoted by the same
references as those of the first embodiment to facilitate better
understanding of the additional embodiment. The storage such
as ROM 2, RAM 3 and the hard disk 9 can store various data
such as waveform data and various programs including the sys-
tem control program or basic program, the waveform reading

- or generating program and other application programs. Nor-
mally, the ROM 2 provisionally stores these programs. How-
ever, if not, any program may be loaded into the apparatus.
The loaded program is transferred to the RAM 3 to enable the
CPU 1 to operate the inventive sysf.em of the musical sound
generating apparatus. By such a manner, new or version-up
programs can be readily installed in the system. For this pur-
pose, a machine-readable media such as a CD-ROM (Compact



25 indicates the first trigger (1) (nanely, the start/stop request takes
pl ace), the flow advances to step S70. At step S70, the start/stop process
is perforned. Thereafter, the flow advances to step S71. At step S71, the
start/stop status is displayed. Next, the flowreturns to step S63. At step
S63, the systemwaits until another sta33up cause takes pl ace. Next, with
reference to Fig. 9(a), the start/stop process at step S70 will be

described in tai Th /sto yest I Ssued he user. For
el o when 10k Bead OnlyMeriod® 151HS Hiliden Rodnatall theptaraun, 1 he
start/stop re S_i V\henthe sta quest pyt, the flow
advances to sqﬂg &Rﬁ&fs]t@plwmﬁqalébiiiém(fmﬂemmﬁe@ otk the
current status |s the stop status with reference to a RUN flag. Wen the
nusi cal appl i @atd wnbmgnt he progrgnpdirom e, GHeRQM 15 intosthe in " 1"

When the check result is NO since the nusical application programis

bei ng perfor iARDe DISK &ithvengksthe btepl5%70TheAmathinsteddabke RUN

flag is reset to "0". Thereafter, the flow advances to step S702. At step

S702, the tenpaedid®hay Sbétc@ﬁﬁﬁésed}'@ﬂa rhBgneetivndisky ancas dpticdledisk’03. At

step S703, a post-process of the automatic |nstrurrent al acconpani nents

according to tifefUdisn PR CDUROMPISEramis performed and then the
i nstrunmental accompani nent's are st opped.

A communication interface 153 is connected to an exter-
nal server computer 154 through a communication network
155 such as LAN (Local Area Netw;ork), public telephone net-
work and INTERNET. If the internal storage does not reserve
needed data or program, the communication interface 153 is
activated to receive the data or program from the server com-
puter 154. The CPU 1 transmits a request to the server com-
puter 154 through the interface 153 and the network 155. In

- responée to the request, the server computer 154 transmits the
requested data or program to the apparatus. The transmitted
data or program is stored in the storage to thereby complete
the downloading.

The inventive musical sound generating apparatus can be
implemented by a personal computer which is installed with
the needed data and programs. In such a case, the data and
programs are provided to the user by means of the machine-

readable media such as the CD-ROM 151 or a floppy disk.

The machine-readable media contains instructions for causing



On the other hand, when the nusical application program

26 is currently not executed and therefore the check result at step S700
is YES, the flow advances to step S704. At step S704, the RUN flag is set
to "1". Next, the flow advances to step S705. At step S705, the automatic

I nstrumental acconpani - nents are prepa 41 In this case, various processes
are per- fornmed such that data necessaryéa or the nusical application
programis transferred fromthe hard disk drive 9 or the like to the RAM 3.

Then, a start thidprasonk)] idvenpakes tospefori theriasdnbivenusical souald event
S prepared Vol unmes of individual parts are set. Thereafter, the flow

advances to st @n&@tﬁn ethorl 8¢UPoscrilfed ?H%Iﬂhﬁ%hdrfvﬁ%hﬂib ¥i- the
fl ow advances o step S707. At step S707, the tenpo tinmer is started and

t he instrunent Bﬂ?ﬁir{fﬁﬁt g.ﬁfe g. 7
when t he pheck_a{rlggeg P gg lgOEHF glvs(?('g@oeﬁ b{‘fr]%géﬁéfé@ngn
a tenpo tIMer LNmusical tone using a computer machine having an applica-

tion program 21, a software sound source 23 and a hardware
sound source 12 is carried out by the steps of executing the
application program 21 to produce an audio message, selecting
at least one of the software sound source 23 and the hardware
sound source 12 to distribute the audio message to the selected
one of the software sound source 23 and the hardware sound
source 12 through APIs 22 and 27 under control by the CPU
1 of the computer machine, selectively operating the software
sound source 23 composed of a tone generation program, when
the software sound source 23 is selected, by executing the tone
generation program so as to generate the musical tone cor-
responding to the distributed audio message, and selectively
operating the hardware sound source 12 having a tone genera-
tion circuit physically coupled to the computer machine, when
the hardware sound source 12 is selected, so as to generate the
musical tone corresponding to the distributed audio message.

In a specific form, the step of selecting comprises select-
ing both of the software sound source 23 and the hardware
sound source 12 to concurrently distribute the audio message

to both of the software sound source and the hardware sound



terrupt takes place), the flow advances to step S80. At step S80, the event
reproduci ng process is perfornmed. Next, the flow advances to step S81. At
step S81, the event is displayed. Thereafter, the flow returns to step S63.
At step S63, the systemwaits until another startup cause takes pl ace.
Next, with reference to Fig. 9(b), the event reproducing pro- cess at step
S80 will be described in detail. The teﬁﬁo timer in- terrupt is
periodically generated so as to determne the tenpo of an instrunental
acconpani nent goarfos: iBheestephofSexedwting comprises executing the applica-

27 rupt determnes the time or neter of the instrunental accom paninent.

Wen t he teﬁp(tibhn?fogfﬂlﬁrwqud(hkfésthé%ﬁiid heesshge wiyeh comhmarrdep S800.

At step S800, the tine is counted. Thereafter, the fl ow advances to step

S801. At step cgitdyrreht! geﬁ&tcaﬁtwﬁ et aVReiliRedOhuiier '8 SRisIEAdL 6684

t
exceeds an event tinme at~ whi the event“1s to be reproduced. Wen the

check result apndteth SHAtdwalioth SR KEPLOMALEY ARSI D e

generation channels capable of concurrently generating the lim-
ited number of musical tones, and the step of selecting com-
prises normally selecting the hardware sound source when the
required number does not exceed the limited number to dis-
tribute the audio message only to the hardware sound source
and supplementarily selecting the software sound source when
the required number exceeds the limited number to distribute
the audio message also to the software sound source to thereby
ensure the concurrent generation of the required number of
musical tones by both of the hardware sound source and the
software sound source. The step of executing comprises execut-
ing the application program to produce audio messages which
command generation of musical tones a part by part of a mu-
sic piece created by the application program, and the step of .
selecting comprises selectively distributing the audio messages
a part by part basis to either of the software sound source and
the hardware sound source. The step of executing comprises
executing the application program to produce the audio mes-
sage which commands generation of a musical tone having a

specific timbre, and the step of selecting comprises selecting the



‘i's finished. When the check result at step S801 is YES, the flow ad-
vances to step S802. At step S802, the event is reproduced. Nanely, the
event data is read fromthe RAM 3. Thereafter, the flow advances to step
S803. At step S803, an output process is perforned for the reproduced
event. The output process for the repr ced event is an internediation
routine performed according to the contents of the TGS register that is set
up in the outpui destination assigping proces;g h other words, V\gen t he

event is out pseltianensoundisqurcesy "shﬂ:ﬁ?@céh’; {FItm re 4% modr avaidable sour ce
M DI output APl 22 is used. Wien the event is output to the hardware sound
source 12, t hin Mhel hagdmaressound seurceefor distributingvtbe avdio mes-
distributed to the assigned sound source. Thereafter, the flow advances to
step S804. AtsagetoSthd software @ounl soande svhith suppaorts thenspdcifirget her
so as to calculate the reproduction time of a next event. Thereafter, the
event reprodutimbrer cEhesstiepubf xecuting comprises executing the appli- 28

cation program to produce the audio message which specifies

an algorithm used for generation of a musical tone, and the

step of selecting comprises selecting the software sound source

when the specified algorithm is not available in the hardware

sound source for distributing the audio message to the software

sound source which supports the specified algorithm. The step

of executing comprises executing the application program to

produce a multimedia message containing the audio message

and a video message which commands reproduction of a pic-

ture, and each step of selectively operating comprises operat-

ing each of the software sound source and the hardware sound

source to generate the musical tone in synchronization with

the reproduction of the picture.

According to the present invention, since the audio message

or performance information is distributed to either of the soft-

ware sound source or the hardware sound source, freedom of se-

lection of the sound sources by the user increases and the func-

tional limit of the hardware sound source can be supplemented

by the software sound source. In addition, a proper sound

source can be used in conformity with the work load of the



iis conpleted. The process at step S803 accords with the pro- cess in which
the desired output sound source is assigned to all of the performance
information indiscrimnately as shown in Fig. 8(a). Wen an event is output
by the reproduced event output process at S803, the MDI receive interrupt
t akes place and the M DI event is stor in the input buffer. After the in-
“terrupting process is conpleted, the fllow returns to the above- described
event reproduci ng process routine. Thereafter, the flow advances to step
S804. At st epCIBU4, Mdreowex; ieviire nhusieat soumdigengratinge sseflrodecut ed.
Figs. 10(a) and 10(b) show nodifications of the reproduced event output

process at stentplffingtthe péffornshnws inforedation tatbeth Wietlre didrder ent

out put destination sound sources are assigned for individual instrunental

acconpani ent et oud§ SERCHH thebBottvhate 85RAA0ANES EnsepiliguCed

. t
event is de- tected and Is menori zeg as the varia | ow

d t t. St -1 TGS
advances Lo Bt ati o R Eher i Db R mid R ol B TOP
APl.) accor di toethe refegenc ont en Th t he par-f ornance
t or ot on | ey TYane A CREFAWREE S soies O NI R Ay ¢ or
i ndi vi dual ts. Fi 10(b h h i fi ' th for-
ance |+ ntor mabiFad 18 BREWPBUIhE QWIS FatBaPth i Fhe S Wers &dal ng Lo
t he software soupnd source, ;and an excessive, por - .

ﬁal‘ ware sound sources can f)e ag_]usted. Furthermore, in the

musical sound generating method in which the performance in-
formation is distributed to the hardware sound source preced-
ing to the software sound source, excessive tones exceeding the |
available channels of the hardware sound source aie generated
by the software sound source. More tones can be generated
than the case where only the hardware sound source or only
the software sound source is used. When a musical tone gen-
erated by the sound source and other information such as pic-
ture information are to be reproduced at the same time, even
if either of the software sound source and the hardware sound
source is selected as an output destination of the performance
information, the musical tone generated from the designated
sound source énd the other information such as the picture

information can be synchronously output.



<29 tion of the performance information which exceeds the avail- able
channel s of the hardware sound source is distribut eg_j,(),me——mound
source. In this nodification, at step S820, it is determ ned not
t he reproduced event obt ai ned at step S802 (Fig. 9(b)““\“\% a ent
When the repro- duced event is not a nqfe-on event nces to
step S821. At step S821, a note-off ev is output to*a Sound source that
has received a note-on event corresponding to the note-off event.

Thereafter, t NHATEESSCLA BMIpDel$d. On the other hand, when the
reproduced event is a note- on event and therefore the check result at step
S820 is YES, the flow advances to step $822. At step S822, the nunber of
currently activk dhausicsapparatus yixinally bouhdlmmwplstemMe,
Thereafter, the flow advances to step S823. At step S823, it is determned
whet her or not theomptisingtf required channel s for the note-on event
exceeds the nunber of available

an application module composed of an application pro-
gram executed by the computer machine to produce an

audio message;

a software sound source composed of a tone generation
program executed by the computer machine so as to gen-

erate a musical tone according to the audio message;

a hardware sound source having a tone generation circuit
physically coupled to the computer machine for generating

a musical tone according to the audio message;

an application program interface interposed to connect the
application module to either of the software sound source

and the hardware sound source; and

control means for controlling the application program in-
terface to selectively distribute the audio message from the
application module to at least one of the software sound
source and the hardware sound source through the appli-

cation program interface.

2. A music apparatus according to claim 1, wherein the con-

trol means controls the application program interface to

This Sheet Has Been Reilaced




:channel s of the hardware sound source. \Wen the check resutt—at step S823

Is NO the flow advances to step S824. At step S824, the r event
is output solely to the hardware sound source. V\he[lmmmmimnﬁsgmk at
step S823 is YES, the flow advances to step S825. e event is
al so output to the software sound sourcsy 23. Thus, the excessive tones
exceeding the limted tone generation channels of the hardware sound source

can be supplenentarily generated by .

the software soung¢onswrcently digrihuteghesandio nespage, tovhoth of theock
result at step S65 indicates the fourth trigger (4) (nanely, end request),

t he fl ow advances software s6ifd seures epdsthe hardwarelspundessurce. per -
formed. Thereafter, the fl ow advances to step S101. At step S101, the

di splay screen is cleared. After that, the process of the sequencer program
i s conpleted. 3wfrmuisic pppfaratuscacdordangea olainy 1i whereim shetap+ he i n-

plication module produces the audio message which com-
mands concurrent generation of a required'number of mu-
sical tones while the hardware sound source has a limited
number of tone generation channels capable of concur-
rently generating the limited number of musical tones,
and wherein the control means normally operates when
the required number does not exceed the limited number
for distributing the audio message only to the hardware
sound source and supplementarily operates when the re-
quired number exceeds the limited number for distribut-
ing the audio message also to the software sound source to
thereby ensure the éoncurrent generation of the required
number of musical tones by both of the hardware sound

source and the software sound source.

4. A music apparatus according to claim 1, wherein the appli-
cation module produces audio messages which command
generation of musical tones a part by part of a music piece
created by the application program, and wherein the con~
trol means selectively distributes the audio messages a

part by part basis to either of the software sound source

//:
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. ternal hardware sound source conposed of the sound card 12 or the external
har dwar e sound source 6, these hardware sound sources execute a tone

generating process in a known nethod.

When the performance informtion is

di stributed to both of the software sound source and the hardware sound
source, the tone generated by the softwgre sound sojwwiillﬁuﬂ(ﬂ
predeterm ned tine period due to conputdtion time |

time is relatively long, the performance information supplled to'the
hardwar e sound soghdetlsdtididwarsebanddsé@renpensate for the predeterni ned

tinme period.

deI ay

When the sequencer program 21 is a kind of a nultinme- dia
program for synchronously reproduci ng a nusi cal
such as pi ctur é&, Aampusiceappdeatiys sicoording toockaineds avhereifothexapml e,
when a karaoke software programis executed, a song word text

tone and ot her el enents

i s displayed

whi | e instrunent aph@@,twmmaduﬁr@qimthr&sbtﬁhewauphofmesmige whitddconon, a

gr aphi c

mands generation of a musma,l tone having a specific tim-
bre, and wherein the control means operates when the spe-
cific timbre is not available in the hardware sound source
for distributing the audio message to the software sound

source which supports the specific timbre.

. A music apparatus according to claim 1, wherein the appli-

cation module produces the audio message which specifies
an algorithm used for generation of a musical tone, and
wherein the control means operates when the specified
algorithm is not available in the hardware sound source
for distributing the audio message to the software sound

source which supports the specified algorithm.

. A music apparatus according to claim 1, wherein the appli-

cation module produces a multimedia message containing
the audio message and a video message which commands
reproduction of a picture, and wherein the control means

controls a selected one of the software sound source and

~ the hardware sound source to generate the musical tone

in synchronization with the reproduction of the picture.

8. A method of generating a musical tone using a computer

—_—
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process is perfornmed for gradually changing col ors a e I n- strument al
acconpani nents advance (this process is referred to f,g"mﬂﬁlﬂm or
changi ng the song word text to be displayed. The text
shoul d be performed-in synchronization with the mstrurrenta
acconpani ments. Thus, when the hardware4gound source or the software sound
source is selected by t he karaoke program the display timng of the text
shoul d be changed corresponding to the_sel ected sound so In other
wor ds, when the somagtaeshaving surapplisationepregram,a a@éﬁv afe $wRdss
shoul d be perforned at a slower rate than the case where the hardware sound
source is sel ect edsourceeeandta herdwaress@mmid soureeayhegmetizodicomhpyisef t he
text, the performance information supplied to individual sound sources nay
be adjusted. In otimg therstep swbfen the software sound source is selected,

t he performance |nformat|on I's output nore quickly than the case where the
har dwar e sound source is se- |ected. The sel ection of the hardware sound
source and the soféxecutingsbhedapplicatiomapriogra ftor producevani auslioanner s.
For exanple, it may be automatically detected whether the sound card 12 or
the external soundnfsggage; 6 is nounted or installed in a general-purpose
conputer. Wen the soun tard 12 or the external sound source 6 is nount ed,
one of the hardware sound source and the external sound source is
automatical ly selecting at least one of the software sound source and the

hardware sound source to distribute the audio message
to the selected one of the software sound source and the

hardware sound source;

selecﬁvely operating the software sound source composed
of a tone generation program, when the software sound
source is selected, by executing the tone generation pro-
gram so as to generate the musical tone corresponding to

the distributed audio message; and

selectively operating the hardware sound source having a
tone generation circuit physically coupled to the computer
machine, when the hardware sound source is selected, so
as to generate the musical tone corresponding to the dis-

tributed audio message.

9. The method according to claim 8, wherein the step of
selecting comprises selecting both of the software sound

source and the hardware sound source to concurrently dis-
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32 selected. If not, the software sound source is automatically sel ected.
Thus, even if the hardware sound source is renoved [ Ii l't_'is not
necessary to change settings of the conputer. The M“Imrunl"“mm I“I can be
applied for the case where the performance informati‘on®reteiVed frrom an
external sequencer through the MDI intgpface is supplied to an internal
sound source in the sane nmanner as above. Fig. 11 shows an additional
enbodi ment of the inventive nusical sound generating_ apparatus. This

embodi rent has bastxibute the aaudio messagecta bothsof e softwanebsoundnt
shown in Fig. 1. The same conponents are denoted by the same references as
those of the fi rstsmmmﬂjandngﬁedlémbmre goandesoerceinder st andi ng of the

addi ti onal enbodi ment. The storage such as ROM 2, RAM 3 and the hard disk 9
can store various data such as waveformdata and various prograns including

the sys- tem cdl.r dlhepmepeod accoeding poodaim 8; nehereinftherstemof rex-or

generating program and ot her application prograns. Nor-
ecuting comprises executing the application program to -
produce the audio message which commands concurrent
generation of a required number of musiéal tones while the
hardware sound source has a limited number of tone gen-
eration channels capable of concurrently generating the
limited number of musical tones, and wherein the step of
selecting comprises normally selecting the hardware sound
source when the required number does not exceed the lim-
ited number to distribute the audio message only to the
hardware sound source and supplementarily selecting the
software sound source when the required number exceeds
the limited number to distribute the audio message also to
the software sound source to thereby ensure the concur-
rent generation of the required number of musical tones

by both of the hardware sound source and the software

sound source.

11. The method according to claim 8, wherein the step of ex-
ecuting comprises executing the application program to
produce audio messages which command generation of

musical tones a part by part of a music piece created by

_—
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ral ly, the ROM 2 provisionally stores these programs. How ever, if-not,
any program may be | oaded into the apparatus. The loadgded programis

transferred to the RAM3 to enable the CPU 1 to opera ' m‘\v
system of the nusical sound generating apparatus. m&g \ a
m

versi on-up prograns can be readily inst%l ed in th

wor® this

*

pose, a machi ne-readabl e nedia such as a“CD- ROM ( Conpact
33 Disc Read Only Menory) 151 is utilized to install the program T

CD-ROM 151 is set thé qusplieafiol prograritZand whadeRthanstegoof sedectt
program fromthe CD 151 into the HARD DI SK 9 t hrough t he bus 15.

machi ne-r eadabl e

di sk other than the

SOR S SIREIAY SIRrATRY EhE FULK patheapes

A Cco

networ k155 such_ a8 HaG L JEE Ses RHHiEer T YRt R Hefek

and the hardware sound source.

12. The method according to claim 8, wherein the step of

13.

executing comprises executing the application program to
produce the audio message which commands generation of
a musical tone having a specific timbre, and wherein the
step of selecting comprises selecting the software sound
source when the specific timbre is not available in the
hardware sound source for distributing the audio message
to the software sound source which supports the specific

timbre.

The method according to claim 8, wherein the step of
executing cdmprises executing the application program to
produce the audio message which specifies an algorithm
used for generation of a musical tone, and wherein the
step of selecting comprises selecting the software sound
source when the specified algorithm is not available in the
hardware sound source for distributing the audio message
to the software sound source which supports the specified

algorithm.

14. The method according to claim 8, wherein the step of ex-
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This Sheet' Has Been RTlaced

e

new or
pur -

he

he
The

cal

on



wor k and | NTERNET. If the internal storage does hot—Treserve needed data or

program the comunication interface 153 is activ ' e data
or programfromthe server com puter 154. The @Qmﬂm‘mﬂ m‘!gmgquest to
the server com puter 154 through the interface 1 nneg§ wor k . 155. I n
response to the request, the server conu4ter 154 transmts the requested
data or programto the apparatus. The transmtted data or programis stored
in the storage to thereby conplete the downl gading.,., The inventive nusical
sound generating appabimg copaprises jexgcaiangcthe applieationapregrgn éo whi ch
is installed with the needed data and prograns. In_such a case, the data
and prograns are ppoedued a mmulidmedia messagecontainmgréhpi aedio mesbl e
medi a such as the CD-ROM 151 or a floppy di sk. The nmachi ne-readabl e nedi a
contai ns instructisage faord @avidey message which commands reproduction 34

t he personal conputer to performthe inventive nusical sound
of a picture, and wherein each step of selectively operating
comprises operating each of the software sound source and
the hardware sound source to generate the musical tone

in synchronization with the reproduction of the picture.

15. A machine-readable media containing instructions for caus-
ing a computer machine having an application program, a
software sound source and a hardware sound source to per-
form a method of generating a musical tone, the method

comprising the steps of:

executing the application program to produce an audio

message;

selecting at least one of the software sound source and the
hardware sound source to distribute the audio message
to the selected one of the software sound source and the

hardware sound source;

selectively operating the software sound source composed
of a tone generation program, when the software sound
source is selected, by executing the tone generation pro-
gram so as to generate the musical tone corresponding to

the distributed audio message; and
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‘generating nethod as described in conjunction with-the-previ-_qQus
enbodi nents. Nanely, the inventive nethod of generating a nusical tone

usi ng a conputer machi ne having an applica- tion prtﬂl’mwm;mﬁtm“ re
sound source 23 and a hardware sound source 12 is cés nlasteps
of executing the application program 214510 produce ah abidi'do Mesgage,
selecting at | east one of the software Sound source 23 and the hardware
sound source 12 to distribute the audio nessage to the sel ected one of the
sof tware sound sowebectigelyndpebating thetarslware soundesdireehasrihg APl s 22
and 27 under control by the CPU 1 of the conputer machine, selectively

operating the sof thomeegeperition wircuit plopsiegHytaipled! tthe eosnphtan
program when the software sound source 23 is sel éected, by executing the

tone generation PRAGERIREOwifer SheSAFdware MOURE sblirch A3 Belotted, SipoNdi ng
to the distributed audi o ‘message, and selectively operating the hardware
sound source 12 hay - s h ) 'féaﬁ' b.cal ed to

t he conputer mch%ﬁe@w\ﬁ%@tﬁ?aﬁgqﬁ% gvvasrlée:é'fs)g%frilg sou%%@g%éil?gtsbgﬂg%&gé—, SO as
to generate the 1cal ney.corre nding to the distributed audio
nmessage. In a g&i’c}?ﬁeﬁ%@ﬁ*ﬁ Nes @é)%p of selecting conprises select- ing
both of the software sound source 23 and the hardware sound source 12 to

concurrent |y diﬁ;ﬁéﬂ@&@a@@%ﬁ?&&aﬁféﬁ?&ﬁa&%&%ﬁhgftotéiﬁirﬁof 3, "Fheregtnd

source and the

the step of selecting comprises selecting both of the soft-
ware sound source and the hardware sound source to con-
currently distribute the audio message to both of the soft-

ware sound source and the hardware sound source.

17. The machine-readable media according to claim 15, wherein
the step of executing comprises executing the applica-
tion program to produce the audio message which com-
mands concurrent generation of a required number of mu-
sical tones Whilé the hardware sound source has a lim-
ited number of tone generation channels capable of con-
currently generating the limited number of musical tones,
and wherein the step of selecting comprises normally se-
lecting the hardware sound source when the required num-
ber does not exceed the limited number to distribute the
audio message only to the hardware sound source and sup-
plementarily selecting the software sound soﬁijcé when the

required number exceeds the limited number to distribute

. ThlSS e¢t Has Been Replaced

i




e

35 source. The step of executing conprises executing the applica- tion
programto produce the audi o nessage whi ch commands c L‘“Em \i on
of a required nunber of nusical tones while the hardv\mmmn has a
limted nunber of tone generation channel s capabl e of e=on€ur'|'erf’tlys
generating the lim ited nunber of nusical tones, and the step of selecting

com prises normally selecting the hardware sound source when the required
nunber does not exceed the limted nunber to dis- tribute the audi o nessage

only to the hardwarthesaudio seessageralss utp|theesoftwdne sehiadt soarcdeto
sof tware sound source when the required nunber exceeds the |limted nunber

to distribute the ahdrébyeasane the Tdtur?ént YetdasioiP WIdIEO veqaireed

t hereby ensure the concurrent generation of the required nunber “of nusical

tones by both of thAuiBedVSr Saaslbal ispleschy Mok T AN WtRvaRBduRA oo

The step of executing comprises execut - application programto
bart of ame oo pounet Al B IRHREE A BiBker Soram and the step o
18. The machine-readable media according to claim 15, wherein
the step of executing comprises executing the application
program to produce audio messages which command gen-
eration of musical tones a part by part of a music piece
created by the application program, and wherein the step
of selecting comprises selectively distributing the audio
messages a part by pa.rt' basis to either of the software

sound source and the hardware sound source.

19. The machine-readable media according to claim 15, wherein
the step of executing comprises executing the application
program to produce the audio message which commands
generation of a musical tone having a specific timbre, and
wherein the sﬁep of selecting comprises selecting the soft-
ware sound source when the specific timbre is not available
in the hardware sound source for distributing the audio
message to the software sound source which supports the

specific timbre.

20. The machine-readable media according to claim 15, wherein

the step of executing comprises executing the applica-
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sel ecting conprises selectively distributing the audi o nessages a part—by
part basis to either of the software sound source and sound
source. The step of executing conprises executing the (!nﬂm

to produce the audi o nes- sage whi ch conmands gener ati of one
having a specific tinbre, and the step sel ecting conprises selectlng t he
36 software sound source when the specific tinbre is not available in the
har dwar e sound source for distributing the audio nes- sage to the software

sound source whi chtisuppeograrnhto sprsdice thienbudio Thessige whickx epeti ng
conprises executing the appli- cation programto produce the audi o nessage

whi ch specifies arifigsomn Algoritind (96d Foropenenitioh of BUatddtal ¢Bae, and the

step of selecting conprises selecting the software sound source

speci i ed_al gor i t i Syhatedghbaltks bf sl WphBragUNdIsanGerlor

di stributing the I 0 nessage sountl source h™sSupports

the specified al 99iietike H3%intd §Burce when the specified algorithm is not

available in the hardware sound source to distribute the
audio message to the software sound source which sup-

ports the specified algorithm.

21. The machine-readable media according to claim 15, wherein
the step of executing comprises executing the application
program to produce a multimedia message containing the
audio message and a video message which commands re-
production of a picture, and wherein each step of selec-
tively operating comprises operating each of the software
sound source and the hardware sound source to generate
the musical tone in synchronization with the reproduction

of the picture.
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of executing conprises executing the application programto produce a

mul ti medi a message contai ning the audi o nessage and a vi deo nessage which
commands reproduction of a pic- ture, and each step of selectively
operating conprises operat- ing each of the software sound source and the
hardware sound source to generate the mygical tone in synchronization with
the reproduction of the picture. According to the present invention,
since the audi o nessage or performance information is distributed to either
of the soft- ware sound source or the hardware sound source, freedom of se-

[ Tmit of the har SPNBoGHaRESEATTON MeTHGE Hs il WARD TRk«
sound source. In addition, a proper sound source can be used in conformty
with the work |oad of thAND SOFTWARE SOUND SOURCES 37 cPu

Moreover, in the nusical sound generating nethod for outputting the

performance information to both of tﬁf gard-
: BSTRACT

In a music apparatus virtually built in a computer machine,
an application module is composed of .an application program
which is executed by the computer machine to produce an au-
dio message. A software sound source is composed of a tone
generation program which is executed by the computer ma-
chine so as to generate a musical tone according to the audio
message. A hardware sound source having a tone generation
circuit is physica,lly'coupled to the computer machine for gen-
erating a musical tone according to the audio message. An
application program interface is interposed to connect the ap-
plication module to either of the software sound source and the
hardware sound source. A controller is provided for control-
ling the application program interface to selectively distribute
the audio message from the application module to at least one
of the software sound source and the hardware sound source

through the application program interface. (Figure 2)



war e sound source and the software sound source, ensenble instrunental
acconpani nents can be perforned using both of the software and hardware
sound sources. In this case, any tinme |ag between the outputs from both of
t he software and hardware sound sources can be adjusted. Furthernore, in
t he nmusi cal sound generating nethod in MMt the performance in- fornation
is distributed to the hardware sound source preced- ing to the software
sound source, excessive tones exceedi ng the avail abl e channels of the
har dwar e sound source are generated by the software sound source. Mre
tones can be generated than the case where only the hardware sound source
or only the software sound source is used. Wien a nusical tone gen- erated
by the sound source and other information such as pic- ture information are
to be reproduced at t time, even if either of the software sound
source and the hard EEO nd source is sel E}ed as an output destination
figr

of the perfornmance i il i on, the nusical ne generated fromthe
desi gnat ed sound§§ e ¢angd t he ot her infor ion such as the picture
information can be syrfgiohously out put.
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38 WHAT IS CLAIMED I'S: 1. A nusic apparatus virtually built in a

conput er machi ne, conpri si ng: an application nodul e conposed
of an appl i cation program executed by the conputer nachine to provide
an audi o message; a software sound source conposed of a tone
generation program executed by the gegputer nmachine so as to generate
a nusical tone according to the audi o nessage; a hardware sound
source having a tone generation circuit physically cqupled to the
conput er machi ne for generating a nusical tone accorggng to the audio
message; :
3
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an application programinterface interposed to connect the
application nodule to either of the software sound source and the

har dwar e sound source; and control neans for controlling the
application programinterface to selectively distribute the audio
nmessage fromthe application nodul e 3/10 at |east one of the software
sound source and the hardware sound source through.the application
programinterface. 2. A nusi c apparatus according to claim1l1, wherein
the control neans controls the application programinterface to

concurrently distribute
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39 the audi o nessage to both of the software sound source and the
har dwar e sound source. 3. A nusic apparatus according to claim1l, wherein

t he application nodul es provi des the audi o nmessage whi ch commands
concurrent generation of a required nunber of nusical tones while the
‘har dwar e sound source has a |im t4d Wunber of tone generation

channel s capabl e of concurrent erating the limted nunber of

nusi cal tones, and wherein thet%&ﬁﬁfq means normal |y operates when

t he .requi red nunber does not exceed the |imted nunber for

di stributing t he audi o nessage only to the hardware sound source and

suppl enentarily operates when the required nunber exceeds the
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l.imted nunber for distributing the audi o nessage also to the

software sound source to thereby ensure the concurrent generation of
t he requi red nunber .of nusical tones by both of the hardware sound.
source and the software sound source. 4. A nusi c apparatus according to
claim1l, wherein the application 8@qQl e provides audi o nessages
whi ch command generati on of musi cal tones a part by part of a nusic
pi ece created by the ppgl L cption program a e ontrol
nmeans sel ectively FI Gji Sr(@is the audio rresgg:gl:]gﬁ:a' gr{h)part
basis to either o
( NOTE-ON EVENT NOTE-OFF EVENT
PROCESS PROCESS
S31 |
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40 sof tware sound source and the hardware sound source. 5. A nusic

apparatus according to claim1l, wherein the application nodul e

provi des the audi o message whi ch commands generati on of a nusi cal
tone having a specific tinbre, and wherein the control means oper at es
when the specific tinbre is not avail akge1on the har dwar e sound
source for distributing the audio nessage to the sof t ware sound
source which supports the specific t i@i : A nusi ¢ appar at us
according to claim1, wherein the applicatfon nodul e provi des the
audi o nessage which specifies an algorithm used for generation of a
nmusi cal tone, and wherein the control neans oper ates when the
specified algorithmis not available in the har dwar e sound source for

distributing the audi o nessage to the
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sof tware sound source which supports the specified algorithm 7. A nusic
apparatus according to claim1l, wherein the application nodul e

provi des a nultinedi a nessage containing the audio nessage and a

vi deo nessage whi ch comrmands reproduction of a - picture, and wherein
the control means controls a sel ected gpej@fthe sof tware sound source
.and the hardware sound source to generate the nusical tone in

Z;llnchroni zation with rieG?%octué:[)on of the Flrt;ﬁge(b)
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8. A nethod of generating a nusical tone using a conmputer nmachi ne

havi ng an application program a software sound source and a har dwar e
sound source, the nethod conprising the steps of: executing the
application programto provide an audi o nessage; sel ecting at |east
one of the software sound source and t h8 A dware sound source to
distribute the audi o nessage to the sel ected one of the software
sound source and the hardware sound source; tively operating the
sof tware sound source conposed of a tone gi éﬂ [ program when the
sof tware sound source is sel ected, &by X gﬂﬁﬁ'generation
program so as to generate the nusi Gal oh|e i ndiing fo the
di stributed audi o nessage; and n snﬁenliv ragin e pardware
sound source having a tone géhelgaio cif physi caly fFoupled to
- the conputer nmachi ne, when ®) a <
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t he hardware sound source is selected, so as to generate the nusica

tone corresponding to the distributed audi o nessage.
according to claim8, wherein the step of selecting
sel ecting both of the software sound source and the
source to concurrently distribute the 1@ nessage

sof tware sound source and the hard

according to claim8, wherei

9. The net hod
conpri ses

har dwar e sound

to both ofthe

e hat \é\ﬁé%gﬂgaxg) 10. The rmet hod

conprises executing the application programto provide the audio
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message whi ch commands concurrent generation of a required nunber of

musi cal tones while the hardware sound source has a limted nunber of
t one generation channels capable of concurrently generating the
limted nunber of nusical tones, and wherein the step of selecting
~conprises normally sel ecting the hardwad30und source when t he
. required nunber does not exceed the limted nunber to distribute the
audi o nmessage only to the hardware sound source and suppl ementarily
sel ecting the software sound source when the requi red nunber exceeds
the limted nunber to distribute the audio ., nessage also to the
. software sound source to thereby ensure the concurrent generation of
~the required nunber of_nusical tpnes By )ggh of the hag~lware sound
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of _executing

11. The net hmm& wher ei n 5 .
conprises ex mgmie applTTati on program tfo F@?FGSEMEN'IDSHEETS MBRF a0

whi ch conmman

*

_ I”T sical tones a paptDeigriptien : paged .. of PagdlySi c
pi ece created by*t @Jon program an BIs) t hepaged 3% (St egfc,t?.
sel ecting conprises selectively distributing tlﬂé)@wzig;is) : paged TESS a’
part by part basis to either of the softyare s@lﬁhttmaurc,fp&ged_ . (T%é‘"
har dware sound source. i@ 4L -Fhg

nmet hod according to claim8, wherein the ste

TIS CLAIMEDIS: == RACEIPT .5

1. A music apparatus virtually built in a computer machine,
comprising;: |
an application module composed of an application program executed
by the computer machine to provide an audio message;
a software sound source composed of a tone generation program
executed by the computer machine so as to generate a musical tone
according to the audio message;
a hardware sound source having a tone generation circuit physically
coupled to the computer machine for generating a musical tone
according to the audio message;
an application program interface interposed to connect the
application module to either of the software sound source and the
hardware sound source; and

control means for controlling the application program interface to
selectively distribute the audio message from the application modulé
to at least one of the software sound source and the hardware sound
source through the application program interface.

2. A music apparatus according to claim 1, wherein the control means

controls the application program interface to concurrently distribute
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. message whi ch oblgerey h of a nusical to Vi ng_a specific
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- the hardware sdunid source for digtributing the audio nessabe to the

- software sound {sdurcewWhiTH Suppgrts the39pecific tinbre. 13. The
netho?_accoLdlng to claim38, wherein the Step of executing conpri ses
executing the apprication programto provide the audio nessa '
specifies an al ﬂﬁdi@ﬁg“?gge derkep Pfrf(ii"@f Saﬁware s%gqlc%gurpgn@ﬁ&aﬁe{? e

wherein the step of selecting conprises selecting the software sound

source when the
sound source for

3.

ﬁ%ﬁ%&?&%g??ﬁgqﬁhgﬁgbhfOnot avai l able in the hardware
A music apparatus according to claim 1, wherein the application
modules provides the audio message which commands concurrent
generation of a required number of musical tones while the hardware
sound source has a limited number of tone generation channels
capable of concurrently generating the limited number of musical
tones, and wherein the control means normally operates when the
required number does not exceed the limited number for distributing
the audio message only to the hardware sound source and
supplementarily operates when the required number exceeds the
limited number for distributing the audio message also to the
software sound source to thereby ensure the concurrent generation
of the required number of musical tones by both of the hardware
sound source and the software sound source.

A music apparatus according to claim 1, wherein the application
module provides audio messages which command generation of
musical tones a part by part of a music piece created by the
application program, and wherein the control means selectively

distributes the audio messages a part by part basis to either of the



message to the

R P@A@E%Md%ﬁbuf e which supportw
algorithm 14. : PﬂETﬂUﬁ"aCCOF ifg to claim 8, wherein the ste
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whi ch comrands r ¢pr picture, and wherein
44 - each stgp of selectively qperati conpri ses operating each of the
sof tware sound sodgrece—ard—the hardware souhd source to generate

software sound source and the hardware sound source.

5. A music apparatus according to claim 1, wherein the application
module provides the audio message which commands generation of
a musical tone having a specific timbre, and wherein the control
means operates when the specific timbre is not available in the
hardware sound seurce for distributing the audio message to the
software sound source which supports the specific timbre.

6. A music appa.ratﬁs according to claim 1, wherein the application
module provides the audio message which specifies an algorithm
used for generation of a musical tone, and wherein the control means
operates when the specified algorithm is not available in the
hardware sound source for distributing the audio message to the
software sound source which supports the specified algorithm.

7. A music apparatus according to claim 1, wherein the application
module provides a multimedia message containing the audio
message and a video message which commands reproduction of a
picture, and wherein the control means controls a éelected one of the
software sound source and the hardware sound source to generafe
the musical tone in synchronization with the reproduction of the

picture.
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10.

hardware sound source, the method comprising the steps of:
executing the applic_:ation program to provide an audio message;
selecting at least one of the software sound source and the hardwafe
sound source to distribute the audio message to the selected one of
the software sound source and the hardware sound source;
selectively operating the software sound source composed of a tone
generation program, when the software sound source is selected, by
executing the tone generatidn program so as to generate the musical
tone corresponding to the distributed audio message; and
selectively operating the hardware sound source having a tone
generation circuit physically coupled to the computer machine, when
the hardware sound source is selected, so as to generate the musical
tone corresponding to the distributed audio message.

The method according to claim 8, wherein the step of selecting
comprises selecting both of the software sound source and the
hardware sound source to concurrently distribute the audio messége
to both of the software sound source and the hardware sound source.

The method a_ccording to claim 8, wherein the step of executing



executing the t%ae_gennr ation. programso as to generate the npusical
tone correspond PE@CFW.@ %%EEP ted audi o nessage; and sel ectivel
operating the hargware-sound—seurkce having a tone ﬁmﬂ"mmm" mr
physical l'y coup}ed t(ﬁ &&g g ut er machi ne, when t sound
source is selectefl, £8 V87 gehef ate the nusical tohe© correspondl ng
to the distribu e1 audio npqqan ﬁ?t 16. The machi ne-readabl e

in the ep

medi a accordi ngjto clai m 15, wher of selecting conprises
sel ecting both ¢

nd source
comprises executing the application program to provide the audio

message which commands concurrent generation of a required
number of musical tones while the hardware sound source has a
limited number of tone generation channels capable of concurrently
generating the limited number of musical tones, and wherein the step
of selecting comprises normally selecting the hardware sound source
when the reqilired number does not ex;:eed the limited number to
distribute the audio message only to the hardwaré sound source and
supplementarily selecting the software sound source when the
required number exceeds the limited number to distribute the audio
message also to the software sound source to thereby ensure the
concurrent generation of the required number of musical tones by
both of the hardware sound source and the software sound source.
11. The method according to claim 8, wherein the step of executing
comprises executing the application program to pravide audié
messages which command generation of musical tones a part by part
of a music piece created by the application program, and wherein the
step of selecting comprises selectively distributing the audio
messages a part by part basis to either of the software sound source

and the hardware sound source.
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message which commands generation of a musical tone having a

specific timbre, and wherein: the step of selecting comprises
selecting the software sound source When the specific timbre is not
available in the hardware sound source for distributing the audio
message to the software sound source which supports the specific
timbre.

13. The method according to claim 8, wherein the step of executing
comprises executing the application program to provide the audio
message which specifies an algorithm used for generation of a
musical tone, and wherein the step of selecting comprises selecting
the software sound source when the specified algorithm is not
available in the hardware sound source for distributing the audio
message to the software sound source which supports the specified
algorithm.

14. The method according to claim 8, wherein the step of executing
comprises executing the application program to provide a
multimedia message containing the audio message and a video

message which commands reproduction of a picture, and wherein
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machi ne- r eadabke: ito clalrl_rl_l 15, Wnerelnthe step
executing conprises executing the appli cat lon programto provide

audi o nmessages whi ch conmand generation of nusical tones a part
each step of selectlve y operating comprises operating each of the

software sound source and the hardware sound source to generate
the musical tone in synchronization with the reproduction of the
picture.

15. A machine-readable media containing instructions for causing a
computer machine having an application program, a software sound
source and a hardware sound source to perform a method of
generating a musical tone, the method comprising the steps of:
executing the application program to provide an audio message;
selecting at least one of the software sound source and the hardware
sound source to distribute the audio message to the selected one of
the software sound source and the hardware sound source;
selectively operating the software sound source composed of a tone
generation program, when the software sound source is selected, by
executing the tone generation program so as to generate the musical
tone corresponding to thé distributed audio message; and selectively
operating the hardware sound source having a tone generation circuit
physically coupled to the computer machine, when the hardware
sound source is selected, so as to generate the musical tone

corresponding to the distributed audio message.
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wherein the ste et ng-EPhbri ses sel ectively distributing t he
audi o nessages )art by part basl s to either of t

source and the Hha db® el Bo1PRA sbufce. 19. The rrach le medi a
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sound source for distributing the audio nessage to the software

sound source whi g SHORRS TohiSriSeE Skidcting both df tHR' Software sound source

and the hardware sound source to concurrently distribute the audio
message to both of the software sound and the hardware sound
source.

17. The machine-readable media accordingto claim 15, wherein the step
of executing comprises executing the application program to.pmxidé
the audio message which commands concurrent generation of a
requifed number of musical tones while the hai'dware sound source
has a limited number of tone generation channels capable of
concurrently generating the limited number of musical tones, and
wherein the step of selec'ting comprises normally selecting the
hardware sound source when the required number does not exceed
the limited number to distribute the audio message only to the
hardware sound source and supplementarily selecting the software
sound source when the required number exceeds the limited number
to distribute the audio message also to the software sound source to
thereby ensure the concurrent generation of the required number of
musical tones by both of the hardware sound source and the software

sound source.
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J 18.  The machine-readable media according to claim 15, wherein the step

19.

20.

of executing comprises executing the application programto provide
audio messages which command generation of musical tones a part
by part of a music piece created by the application program, and
wherein the step of selecting comprises selectively distributing the
audio messages a part by part basis to either of the software sound
source and the hardware sound source.

The machine-readable media according to claim 15, wherein the step
of executing comprises executing the application program to provide
the audio message which commands generation of a musical tone
having a specific timbre, and wherein the step of selecting corﬁprises
selecting the software sound source when the specific timbre is not
available in the hardware sound source for distributing the audio
message to the software sound source which supports the specific
timbre.

The machine-readable media according to claim 15, wherein the step
of executing comprises eXecuting the application program to provide
the audio message which specifies an algorithm used for generation
of a musical tone, and wherein the step of selecting comprises

selecting the software sound when the specified algorithm is not



21. The machi ne- r?M. (EMENT ST

of executing conyyi FES EXecUti My

mul ti medi a massad ‘ropt M%{n%?é h

rding to claim15, wherein the step
e application prograni vi de a
_ udi o message and a Vi drﬁ\pLQ\nesyag&\
whi ch commands r ebr pduct i oh a jpilcture, and wherein ﬁﬂ/ f
sel ectively operati: : rating each of the n Immémﬁ
source and the h\z:r%_ dware sound sourdge to q?nerate “the nusitaln win
synchroni zati on Wt € reproauaction of t'he pi cture.

available in the hardware sound source to distribute the audio

message to the software sound source which supports the specified
algorithm.

21. The machine-readable media according to claim 15, wherein the step
of executing comprises executing the application program to provide
a multimedia message containing the audio message and a video
message which commands reproduction of a picture, and wherein
each step of selectively operating comprises operating each of the
software sound source and the hardware sound source to generaté
the musical tone in synchronization with the reproduction of the

picture.




