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_ TI TLE OF THE | NVENTI ON METHOD OF
EXTENDI NG CAPABI LI TY OF . MUSI C APPARATUS BY NE]J NG
BACKGROUND OF THE | NVENTION - The present inventio 'e%akby\\ﬂ
relates to a network system constructed by a host conputer a | ocal

termnals. Specifically, the present igvention relates to a nethod of
extending a capability of a nusi c apparat us equi pped in the | ocal term nal

in the formof an el ectroni C T4y 'I’I?E’INVEN’H(ON per sonal conputer
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perform ng automati c acconpani ne reproduci ng play data of an
acconpani ment pattern. Sone of these capabilities are initially provided on
el ectronic nusical "instrunents, while others are not. It would be

convenient if the capabi IBACIRGROUNDOETHE INVENFION an el ectronic

musi cal instrunment can be subsequently added thereto. It is desired to

provide a service forThegpréseminvention gensrilly relatds torenebworkisystem
capabilities. The sane iS true for a personal conputer having function of

an tel e fCt [ ﬁreudglbs'ﬁﬁﬁitéﬁ ?'l ahostwomputer anddedabteratinalsp|Sperifioally sthevpresent
ove-nenfi oned capabllltles are conventionally inplemented by
ni cr oconputigkehtivacretites toaanettiridof extercding ai capabilitypof a music apparatus
equipped in the local terminal in the form of an electronic musical instrument
or a personal computer having function of an electronic musical instrument.

In the field of electronic musical instruments, various
capabilities have been conventionally realized, including a timbre synthesis
capability for synthesizing timbres and an automatic accompaniment
capability for performing automatic accompaniment by reproducing play
data of an accompaniment pattern. Some of these capabilities are initially
provided on electronic musical instruments, while others are not. It would be
convenient if the capabilities not inherently provided in an electronic |
musical instrument can be subsequently added thereto. It is desired to
provide a service for implementing such addition of the various capabilities.
The same is true for a personal computer having function of an electronic
musical instrument realized by an application software.

Most of the above-mentioned capabilities are conventionally
implemented by microcomputer-based data processing. Electronic musical
instruments themselves are also controlled by a microcomputer. This makes
it possible to use, via a network, programs and other software resources that
can implement various capabilities, thereby extending capabilities of the

electronic musical instrument and personal computer having the electronic

musical instrument function.



instruments thensel ves are also controlled by a mcroconputer. This makes
it possible to use, via a network, progranms and other software resources
that can inplenment various capabilities, thereby extending capabilities of
the el ectronic nusical instrunent and personal conputer having the

el ectroni c nusical instrument function
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of the local terminal is not enough for executing the downloaded program.
Another problem with the conventional procedure is that local terminals of
some types cannot install the application program due to incompatibility of
their operating system or else. Still another problem is that, if the size of a
program to be used is huge, a local terminal must download the program
while consuming a considerable time without recognizing advantage and
performance that the program will provide until the downloading is finished.
SUMMARY OF THE INVENTION

It is therefore an object of the present invention to achieve, By
focusing on a network constituted by a host computer and local terminals, an
extension of capabilities of a music apparatus such as an electronic musical
instrument and a personal computer having function of an electronic musical
instrument without any restriction from a local terminal to which the music
apparatus is connected.

A first aspect of the invention is directed to a method of
operating a music apparatus to function as an electronic musical instrument
under control by a local terminal which is communicable with a host
computer through a network. The inventive method comprises the steps of
installing the host computer with a synthesizer capability utilized to compute

timbre data, connecting the local terminal to the host computer through the



focusing on a network constituted by a host conputer and |ocal termnals,
an extension of capabilities of a nusic apparatus such as an electronic
nusi cal instrument and a personal computer having function of an electronic
musi cal instrument without any restriction froma local terminal to which
the nusic apparatus is connected. 3 A first aspect of the

I nvention is directed to a nethod of operating a nusic apparatus to
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above, the synthesizer capability or tinbre synthesis capability is
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configured as mentioned above, the synthesizer capability or timbre
synthesis capability is provided on the host computer of a network system.
The timbre synthesis capability generates by computation timbre data to be
handled by the music apparatus having the electronic musical instrument
function. The local terminal networked to the host computer is connected to
the music apparatus such as the electronic musical instrument and the
personal computer having the electronic musical instrument function. From
the local terminal, the timbre synthesis capability of the host computer is
controlled remotely. A result of the timbre data computation by the host-
computer is sent to the music apparatus via the local terminal. Based on the
received computation result, the music apparatus sets its own timbres of
music tones. Therefore, even if the timbre synthesis capability is not
provided on the music apparatus itself, timbres can be set in the form of data
that can be handled by the music apparatus having the electronic musical
instrument function.

A second aspect of the invention is directed to a method of
operating a music apparatus to function as an electronic musical instrument
according to song data representative of a desired song under control by a
local terminal which is communicable with a host computer through a

network. The method comprises the steps of installing the host computer



The tinbre synthesis capability generates by conputation tinbre data to be
handl ed by the nusic apparatus having the el ectronic nusical instrunent
function. The local termnal networked to the host conputer is connected to
t he nusi c apparatus such as the electronic nusical instrunent and the
personal conputer having the el ectronig nusical instrument function. From
the |ocal termnal, the tinbre synthesis capability of the host conputer is
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the desired song according to the downloaded automatic play data.

According to the music apparatus capability extending method
configured as mentioned above, the sequencer capability or automatic
accompaniment capability is provided on the host computer of a network
system. The automatic accompaniment capability generates play data that
can be handled by the music apparatus having the electronic musical
instrument function. The local terminal networked to this host computer is
conneéted to the music apparatus such as the electronic musical instrument
and the personal corhputer having the electronic musical instrument |
function. The automatic accompaniment capability of the host computer is
remotely controlled by the local terminal. In response to command
information from the. muéic apparatus, the host computer executes the
automatic accompaniment capability. The play data generated by the
automatic accompaniment capability of the host computer is sent to back the
music apparatus via the local terminal. Based on the received play data, the
music apparatus generates music tones to sound an automatic
accompanimént. Therefore, even if the automatic accompaniment capability
is not provided on the music apparatus itself, the automatic accompaniment
can be performed by the play data that can be handled by the music apparatus

having the electronic musical instrument function.



of the host conputer while supplying thereto the song data so as to conpute
the automatic play data prepared for the nusic apparatus, downl oading the
conput ed automatic play data fromthe host conputer into the nusic
apparatus through the | ocal termnal, and operating the nusic apparatus to
function as the electronic nusical instrunent to undergo an automatic play
of the desired song according to the downl oaded aut omatic pl ay dat a.
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nusi cal i nsgmulation thereof, downloading the computed operation data from the host

computer into the music apparatus through the local terminal, and virtually
operating the music apparatus to function as the electronic musical
instrument to investigate performance thereof according to the downloaded
operation data without actually operating the music apparatus.

According to the music apparatus capability extending method
configured as mentioned above, the emulator capability or electronic
musical instrument simulating capability is provided on the host computef of
a network system. The electronic musical instrument simulating capability
simulates operation of an electronic musical instrument to generate by
computation the operation data indicating the result of the simulation. The
local terminal networked to this host computer is connected to the music
apparatus such as an electronic musical instrument and a personal computer
having an electronic musical instrument function. The electronic musical
instrument simulating capability of the host computer is remotely controlled
by the local terminal. The operation data obtained based on the result of the
computation by the electronic musical instrument simulating capability of
the host computer is sent to the music apparatus via the local terminal. On

the music apparatus, the operation according to this operation data is



A third aspect of the invention is directed to a nethod of operating a
usi c apparatus to function as an el ectroni c nusical instrunment under
control by a local term nal which is comruni cable with a host conputer

t hrough a network. The inventive nethod conprises the steps of installing
the host conputer with an enmul ator capgbility utilized to enulate an
operation of the electronic nusical inStrunment, connecting the |ocal
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conputation by t el ectroni ¢ nusi"cal instrunent sinulating capability of
electronic musical instrument under control by a local terminal which is

communicable with a host computer through a network. The method
comprises the steps of installing the host computer with a program composed
of a function module which is executable to provide the desired capability
and a first interface module which interfaces the function module with the
local terminal through the network when the local terminal remotely
executes the function module installed in the host computer, preparing in the
host computer a second interface module which is specifically designed to
adapt the function module to the music apparatus, connecting the local
terminal to the host computer through the network to download a set of the
function module and the second interface module into the music apparatus
by means of the local terminal, and allowing the music apparatus to
internally execute the downloaded function module through the downloaded
second interface module to thereby extend the desired capability as the
electronic musical instfument.

According to the music apparatus capability extending method
configured as mentioned above, thé application program and the second

interface module prepared for the music apparatus are provided on the host



the host conputer is sent to the nusic apparatus via the local termnal. On
t he nusic apparatus, the operation according to this operation data is

6 performed. This electronic musical instrunent sinulating capability
perfornms sinulation on the network with respect to how the nusi c apparat us
such as the electronic nusical instrumept and the personal conputer having
the electronic nusical instrunent function operates according to particular
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function. Then, the function module of the application program stored in the
host computer and the second interface module for the music apparatus
stored also in the host computer are sent as a set to the music apparatus via
the local terminal. This allows installation of a new capability associated
with the music apparatus by the function module via the second interface
module for the music apparatus as well as upgrading of the existing
capabilities. | _

A fifth aspect of the invention is directed to a music apparatus
attachable to a local terminal which is communicable with a host computér
through a network for extending a desired capability of the music apparatus
having function of an electronic musical instrument, the host computer being
installed with a program composed of a function module which is executable
to provide the desired capability and a first interface module which
interfaces the function module with the local terminal through the network
when the local terminal remotely executes the function module installed in
the host computer, the host computer further being installed with a second
interface module which is specifically prepared to adapt the function module
to the music apparatus. The inventive music apparatus comprises means for
commanding the terminal apparatus to communicate with the host computer

through the network to download a set of the function module and the second



termnal to the host conputer through the network to download a set of the
function nodule and the second interface nodule into the nusic apparatus by
nmeans of the local terminal, and allow ng the nusic apparatus to internally
execute the downl oaded function nodul e through the downl oaded second

interface module to thereby extend theépesired capability as the electronic
musi cal instrunent. According to the nusic apparatus
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module initially provided in the host computer and the second interface

module prepared for the music apparatus as a set into an internal storage .
This allows installation of a new capability associated with the electronic
musical instrument function of the music apparatus by the function module
via the second interface module for the music apparatus as well as upgrading
of the existing capabilities.

In the above-mentioned inventive methods of extending music
apparatus capabilities according to the first, second and third aspects, each
capability to be executed on the music apparatus only needs to be remotely
controlled by the local terminal, leaving actual data computation to the host
computer. Therefore, desired capabilities are available to the user without
restriction imposed by the scale of the user local terminal. In using the music
apparatus associated with the fourth and fifth aspects of the present
invention, the function module of the application program and the second
interface module prepared for the music apparatus are downloaded as a set to
the music apparatus, thereby allowing implementation of desired capabilities
regardless of the setting of the local terminal and the characteristics of the
operating system used in the local terminal.

The invention further covers various machine readable media.

A first machine readable medium is for use in a local terminal which has a



wi th the nusic apparatus by the function nodule via the second interface
modul e for the nusic apparatus as well as upgrading of the existing
capabilities. A fifth aspect of the invention is directed to a
musi ¢ apparatus attachable to a |l ocal termnal which is communicable with a
host conputer through a network for extending a desired capability of the
musi ¢ apparatus having function of an &l ectronic nusical I nstrunent, the
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capabi ity GsmbliferdoPsd {PBoMpEte trtimbie!datdpiépared for the music apparatus,
| downloading the computed timbre déta from the host computer into the
music apparatus through the local terminal so as to set a desired timbre of a
musical tone, and operating the music apparatus to function as the
electronic musical instrument to generate the musical tone having the desired
timbre set by the downloaded timbre data.

A second machine readable medium is for use in a local
terminal which has a CPU and which is communicable with a host computer
through a network, the host computer being installed with a sequencer
capability utilized to time-sequentially process song data representative of a
desired song to compute automatic play data. The second medium contains
program instructions executable by the CPU for causing the local terminal to
operate a music apparatus equipped therein to function as an electronic

| musical instrument by the steps of connecting the local terminal to the host
computer through the network to remotely control the sequencer capability
of the host computer while supplying thereto the song data so as to compute
the automatic play data prepared for the music apparatus, downloading the
computed automatic play data from the host computer into the music
apparatus through the local terminal, and operating the music apparatus to
function as the electronic musical instrument to undergo an automatic play of

the desired song according to the downloaded automatic play data.



The nusic apparatus configured as nentioned above is connected to one |ocal
termnal of a network system conposed of a host conputer and |ocal
termnals. This nusic apparatus stores.the function nodule initially
provided in the host conputer and the second interface nodul e prepared for
the music apparatus as a set into an ipternal storage. This allows
installation of a new capability associated with the el ectronic nusi cal
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covers various machine readable media. A first machi ne readable mediumis

for use in ghel @tfalatbecapabilityvoi the host computer so as to compute operation data

indicative of the operation of the electronic musical instrument upon
emulation thereof, downloading the computed operation data from the host
computer into the music apparatus through the local terminal, and virtually
operating the music apparatus to function as the electronic musical
instrument to investigate performance thereof according to the downloaded
operation data without actually operating the music apparatus.

A fourth machine readable medium is for use in a local terminal
which has a CPU and which is communicable with a host computer through a
network for extending a desired capability of a music apparatus which is
equipped in the local terminal and which has a function of an electronic
musical instrument, the host computer being installed with a program
composed of a function module which is executable to provide the desired
capability and a first interface module which interfaces the function module
with the local terminal through the network when the local terminal remotely
executes the function module installed in the host computer, the host
computer further being installed with a second interface module which is
specifically prepared to adapt the function module to the music apparatus.
The fourth medium contains instructions processed by the CPU for causing

the local terminal to operate the music apparatus by the steps of



9 CPU and which is comuni cable with a host conmputer through a network,
the host conputer being installed wth a synthesizer capability utilized to
conpute tinbre data. The first medi um contains programinstructions

execut able by the CPU for causing the local terminal to operate a mnusic
apparatus equi pped therein to function_as an el ectronic nusical instrunent
by the steps of connecting the | ocal t& minal to the host conputer t hr ough
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automati c pﬁay ng according to the downl oaded autongtic
play data. the host computer being installed with a program composed of a function
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module which is executable to provide the desired capability and a first
interface module which interfaces the function module with the local
terminal through the network when the local terminal remotely executes the
function module installed in the host computer, the host computer further
being installed with a second interface module which is specifically prepared
to adapt the function module to the music apparatus. The fifth medium
contains instructions processed by the CPU for causing the music apparatus
to perform the steps of commanding the terminal apparatus to communicate
with the host computer through the network to download a set of the function
module and the second interface module from the host computer, storing the
set of the function module and the second interface module downloaded by
the local terminal, and internally executing the stored function module
through the stored second interface module to thereby extend the desired
capability as the electronic musical instrument.

BRIEF DESCRIPTION OF THE DRAWINGS



10 A third machine readable mediumis for use in a |loca
termnal which has a CPU and which is communi cable with a host conputer
t hrough a network, the host conputer being installed with an emul at or
capability utilized to enulate an operation of an el ectronic nusical

I nstrument. The third nmedi um contai ns p ograminstructions executabl e by
the CPU for causing the |ocal term nal %o operate a nusi c apparat us
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FIG. 4 is a diagram illustrating a data flow during automatic
accompaniment in the second embodiment;

FIG. 5 is a diagram illustrating a procedure of data
communication when using an electronic musical instrument simulating
capability of a host computer in the third _embodimént of the invention;

FIG. 6 is a diagram illustrating a program structure installed in a
host computer;

FIG. 7 is a diagram illustrating a program structure downloaded
in a music apparatus equipped in a local terminal; |

FIG. 8 is a flowchart of a program concerning data
communication process in the musical apparatus;

FIGS. 9A, 9B and 9C are a flowchart of a program concerning
data communication process in the local terminal; and

FIG. 10 is a flowchart of a program concerning data
communication process in the host computer.

DETAILED DESCRIPTION OF THE INVENTION

This invention will be described in further detail by way of

example with reference to the accompanying drawings. FIG. 1 is a block
diagram illustrating a network system to which the present invention is

applied. A host computer 1 is connected to a local terminal 2 such a personal



capability and a first interface nodule which interfaces the function
nodule with the local term nal through the network when the | ocal term na
renotely executes the function nodule installed in the host conputer, the
host conputer further being installed with a second interface nmodul e which
Is specifically prepared to adapt the H nction nodule to the nusic
apparatus. The fourth medi um cont ai ns i#structions processed by the CPU for

causing the local termnal 1o .operate the mnusi.c a t eps of
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and between the local terminal 2 and the electronic musical instrument 3.
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Alternatively, the music apparatus may be composed of a personal computer
having a function of an electronic musical instrument implemented by an
application software in place of the electronic musical instrument 3.

FIG. 8 is a flowchart of a program concerning data
communication process of the music apparatus such as the electronic
musical instrument 3 or the personal computer. FIGS. 94, 9B and 9C are a
flowchart of a program concerning data communication process of the logal

terminal 2. FIG. 10 is a flowchart of a program concerning data
communication process of the host computer 1.

As shown in FIG. 8, the music apparatus receives operation
command data from the local terminal 2 in step Al, carries out operation
process corresponding to the received data in step A2, and transmits
operation information to the local terminal 2 in step A3, thereby finishing
one communication cycle.

As shown in FIG. 9A, the local terminal 2 receives information
inputted by operation of the input device 6 in step B1, and displays contents
of the operation on the display 4 in step B2. If there is operation command
data for the music apparatus , the local terminal 2 transmits the operation

command data to the music apparatus in step B3. If there is operation



termnal through the network when the |local termnal renotely executes the
function nodule installed in the host conputer, the host conputer further
being installed with a second interface nodule which is specifically
prepared to adapt the function nDduIe to the music apparatus. The fifth
medi um contai ns instructions processe y the CPU for causing the nusic
apparatus to performthe steps of connﬁ ding the term nal apparatus to

EP?QCEL%%%B%‘E%S@ FM%*L% . o Zc%*n%é&q%mﬁl‘ﬁ%%ﬁf%ﬁﬁggiﬁi er.
?3\;}\2!{ ?gﬁed%B§ éth(gﬁpb?rgpé rmna |§1(?}gpna If/ g&g’]tslazgs{ trﬁg gé;rﬁ;a&j

E)I(?} EEthEggngg:_sﬁﬁmgqczapa% l:ﬁﬁ?y as t ctrom cérrusﬁcfgﬁjﬁl nslﬁkus}irent.. ©

12 FI G %Wﬁb%'\ﬁ@dg ]gg;l}iemlqcall ltjesrtnruzgltall r%grege 1nvtgtS rel{atsl)(/)g temto
whi ch the ppesaMton 'tﬂg mlméa@kgaﬁﬂus 3 in step BS, anfll dispRiysthe réégigedm

|IIustrat|ng a procedure data tonmuni cation whén using a tinbre

synthesi s %m&iés'dﬂtmdfsgmsulﬁ@wm [hsteheB Y] fifet loeabastininal 20f t he

I nventi on; Is a diagramill ustrati ng a procedure of data

conmmuni cat itpihiits LS kexeived eohfems ifnecssapaty thnhostamahplieryl whike host
conputer in the second enbodi mrent of the invention;

converting the received contents into a command acccptable by the host

&-

computerl, thereby finishing one communication cycle under a second
transmission mode.

Further, as shown in FIG. 9C, the local terminal 2 receives
operation information from the host computer 1 in step B8, and displays the
received contents on the display 4 in step B9. In step B10, the local terminal
2 transfers the received contents to the music apparatus 3 if necessary while
converting the received contents into a command acceptable by the music
apparatus, thereby ending one communication cycle under a third
transmission mode.

Further, as shown in FIG. 10, the host computer 1 receives
operation command data from the local terminal 2 in step C1, carries out
operation process corresponding to the received data in step C2, and
transmits operation information to the local terminal 2 in step C3, thereby
finishing one communication cycle.

As described above, the music apparatus, the local terminal 2
and the personal computer 1 constitute together a system to conduct the data
communication to perform extension of the capability of the music
apparatus. Namely, The inventive system is constructed for operating the
music apparatus having a function as the electronic musical instrument 3

under control by the local terminal 2 which is communicable with the host



FIG 4 is a diagramillustrating a data fl ow during automatic acconpani nent
In the second enbodi nent; FIG 5 is a diagramillustrating a
procedure of data conmunication when using an el ectronic nusical instrument
simul ati ng capability of a host conputer in the third enbodi rent of the

I nventi on; FIG 6 is adli\bqramlllustratlngaprogram
structure installed in a host conputer; FIG 7 is a diagram
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from the host computer 1 into the music apparatus through the local terminal
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2. The music apparatus operates according to the downloaded data to extend
its own function as the electronic musical instrument 3.

The following is examples of various capabilities. In these
examples, the electronic musical instrument 3 is connected as the music
apparatus to the local terminal 2. FIG. 2 is a diagram illustrating the first
embodiment of the invention, a procedure of data communication for using a
timbre synthesis capability of the host computer 1. First, the local terminal 2
is connected to the network to access the host computer 1 (S11). The host
computer 1 transfers to the local terminal 2 data for displaying a list of
capabilities available in the host computer 1 (S12). Receiving this data, the
local terminal 2 displays the list on the display 4, and waits for input
operation by the user or operator. The operator enters selection of a
capability from the input device 6. When the timbre synthesis capability is
selected, the local terminal 2 sends é\ timbre synthesis request to the host
computer 1. (S13).

Receiving the timbre synthesis request or command, the host
computer 1 sends data used for displaying a parameter setting screen to the
local terminal 2 to request for parameters necessary for timbre
synthesis(S14). The parameter setting screen may look like a display screen
created by a timbre synthesizer application software designed for personal

computers. The local terminal 2 displays the parameter setting screen on the



termnal 2 is connected to those of a nusic apparatus in the formof an
electronic nmusical instrunent 3, a display 4, an external storage device 5
such as an HDD (Hard Disk Drive) or a CD-ROM drive, and an input device 6
such as a keyboard or a mpuse tool. It should be noted that the electronic
nusi cal instrument 3 and the local tergynal 2 are interconnected by MD
(Musical Instrunment Digital Interface) or other comrunication protocols.
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t he nusic zsgs§at us such as the electronic nusical instrunent 3 or the
personal c er. FIGS. 9A 9B and 9C are a flowchart of a program
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apparatus in step there is operation _
changes timbre or voice(S18). By repeating the above-mentioned parameter

transfer from the local terminal 2 to the host computer 1, data transfer from
the host computer 1 to the local terminal 2, and data transfer from the local
terminal 2 to the electronic musical instrument 3, the local terminal 2 can
remotely control the timbre synthesis capability or synthesizer capability on
the host computer 1, thereby providing generated timbre data as voice data
to the electronic musical instrument 3.

Namely, the first embodiment of the invention shown in FIG. 2
is directed to a method of operating a music apparatus to function as the
electronic musical instrument 3 under control by the local terminal 2 which
is communicable with the host computer 1 through a network. The inventive
method comprises the steps of provisionally installing the host computer 1
with a synthesizer capability utilized to compute timbre data, connecting the
local terminal 2 to the host computer 1 through the network to remotely
control the synthesizer capability of the host computer 1 so as to compute the
timbre data prepared for the music apparatus, downloading the computed
timbre data from the host computer 1 into the music apparatus through the

local terminal 2 so as to set a desired timbre of a musical tone, and operating



14 command data for the host conputer 1, the local termnal 2 transmts the
operation conmand data to the host conputer 1 in step B4, thereby

conpl eting one communi cation cycle according to a first transm ssion node.
As shown in FIG 9B, the local termnal 2 receives operation information
fromthe music apparatus 3 in step B5,,.and displays the received contents
on the display 4 in step B6. In step B%ﬁ the |l ocal term nal 2 transmts the
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a display 4, and waits for input of selection by the operator. When the
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operator selects the automatic accompaniment capability, the local terminal
2 transfers an automatic accompaniment request to the host computer 1
(S23).

Receiving the automatic accompaniment request, the host
computer 1 sends to the local terminal 2 screen setting data used for
displaying a setting screen necessary for setting automatic play such as
automatic accompaniment (semi-automatic play) or automatic performance
(ful-automatic play), as well as a request necessary for setting condition of
the automatic accompaniment or automatic performance (S24). The setting
screen may look like a display screen of a sequencer (on which style number
setting, adjustment of each track, and so on are performed). The local
terminal 2 displays the setting screen on the display 4, and waits for input of
setting by the operator. When data is entered by the operator on this setting
screen, the local terminal 2 sends the inputted data including song data, track
data, and so on to the host computer 1 (525).

The host computer 1 receives the setting data such as song data
and track data from the local terminal 2 (§26). The host computer 1
determines whether the transfer of the data has been completed (S27). If the



apparatus. Namely, The inventive systemis constructed for operating the
musi ¢ apparatus having a function as the electronic nusical instrunent 3
under control by the local termnal 2 which is conmmunicable with the host
15 conputer 1 through a network. In the system the host conputer 1 is

installed wwth a capability utilized tg conpute data effective to extend
the function of the electronic nusical ?nstrunent 3. The local termnal 2
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When the operator starts playing on the electronic musical
instrument 3, the electronic musical instrument 3 issues a play start
command to the local terminal 2 (S201). The local terminal 2 transfers this
play start command to the host computer 1 (S202). It should be noted that
the local terminal 2 may also issue a play start command to the host computer
1 in place of the electronic musical instrument 3(S203). Receiving the play
start command, the host computer 1 starts processing of the song data to

time- sequentially issue automatic play data. Meanwhile, the electronic '
musical instrument 3 outputs a play command indicating chord progression,

" a section indicative of instrument type, and track setting to the local terminal
2 (S204). The local terminal 2 transfers this play command to the host
computer 1 (S205). When a play command is directly inputted in the local
terminal 2, the inputted play command is also transferred to the host
computer 1 (S206). Based on the above-mentioned play commands, the host
computer 1 time-sequentially processes the song data as a regular sequencer
would do, and transfers automatic play data to the local terminal 2. At the
same time, the host computer 1 transfers status information such as music
progression state to the local terminal 2 (S207). The local terminal 2
transfers the play data transmitted from the host computer 1 to the electronic

musical instrument 3 (S208). Receiving the play data, the electronic musical



operation by the user or operator. The operator enters selection of a
capability fromthe input device 6. Wien the tinbre synthesis capability is
selected, the local terminal 2 sends a tinbre synthesis request to the host
conputer 1. (S13). Receiving the tinbre synthesis request or
comand, the host conputer 1 sends da;& used for displaying a paraneter
setting screen to the |ocal term nal to request for paraneters necessary
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musi cal i nstrumen anges tinbre epeating the
above- ment e d RAHRAELRE, this song data is supplied to the host computer 1 via the

~ local terminal 2 to be stored as the source file in the host computer 1. It

should be noted that, in fhis automatic accompaniment, if the song data is
read section by section from the local terminal 2 for storage, a next section is
sequentially read from the local terminal 2 for storage without interrupting
the progression of the performance before the preceding section runs out.
As indicated with a solid-line, data from the input device 6 is

inputted into the local terminal 2. The local terminal 2 extracts play
command data such as track setting and bar designation data from this input
data and transfers the same to the host computer 1 for storage therein. As

_ indicated with a dotted-line, play command data such as data for designating
chord and part from the electronic musical instrument 3 is transferred to the
host computer 1 via the local terminal 2 for storage in the host computer 1.
Further, as indicated with another solid-line, play data reproduced by the
automatic accompaniment capability of the host computer 1 is transferred to
the electronic musical instrument 3. It should be noted that, since in
automatic accompaniment the play data is reproduced based on the chord
progression transmitted from the electronic musical instrument 3, play
command data indicated with the dashed-line from the electronic musical
instrument 3 is required. For simple automatic performance, this play

command data is not required.



transfer fromthe local termnal 2 to the host conmputer 1, data transfer
fromthe host conputer 1 to the local termnal 2, and data transfer from
the local termnal 2 to the electronic nusical instrunment 3, the | ocal
termnal 2 can renotely control the tinbre synthesis capability or

synt hesi zer capability on the host co ter 1, thereby providing generated
tinbre data as voice data to the electfonic nusical instrunent 3.
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sequencer capability of the host computer 1 while supplying thereto the song

data so as to compute the automatic play data prepared for the music
apparatus, downloading the computed automatic play data from the host
computer 1 into the music apparatus through the local terminal 2, and
operating the music apparatus to function as the electronic musical
instrument 3 to undergo an automatic play of the desired song according to
the downloaded automatic play data.

FIG. 5 is a diagram illustrating the third embodiment of the
invention, a procedure of data communication for using the electronic
musical instrument simulating capability. First, the local terminal 2 is
connected to a network to access the host computer 1 (S31). Data about a list
of capabilities to be provided by the host computer 1 is transferred therefrom
to the local terminal 2 (S32). The local terminal 2 displays the capability list
on the display 4 and waits for input of selection by the operator. When the
operator selects the electronic musical instrument simulating capability or
emulator capability, the local terminal 2 transfers an electronic musical
instrument simulation command to the host computer 1 (S33). The
electronic musical instrument 3 outputs an instrument-unique command

indicating the type and so on of this instrument to the local terminal 2 (S34).



i nvention, a procedure of data conmunication when the automatic
acconpani nent capability is used. First, the local termnal 2 is connected
to a network to access the host conputer 1 (S21). The host conputer 1
transfers data for displaying a |ist of capabilities installed in the host
conputer itself to the local term nal 5 (S22). The local termnal 2

di spl ays the capability list on a disp ﬁy 4, and waits for input of

sel ecti on t he erato When. t he .operator selects the au i

acconpani n&ﬁ\e @&ﬂg B‘?Wi 2{%@1&8{%&1‘# gﬁ‘wn UDIQUE P@an%& g‘ﬁ?@%&f’ﬁ&
acconpani ment re u%ﬁsﬁet he host conputer 1 (S23). Recei vi ng
t he aut omaCPEIRIEED nt request, the host conputer 1 sends to the |ocal
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host conputer r trrng data such "as song and track data
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the transfer o een conplete 27) .
designated by the operator on this panel diagram, the local terminal 2

C

transfers data indicating the type of the operating 'piece and the parameter
value to the host computer 1 (S37).

Based on the received parameter value, the host computer 1
simulates operation of the designated operating piece of the electronic
musical instrument 3 up to that parameter value, and generates a message
equivalent to the simulated operation. The host computer changes this
message into a form receivable by the electronic musical instrument 3, and
transfers the result to the local terminal 2 (S38). The local terminal 2 outputs
the data coming from the host computer 1 to the electronic musical
instrument 3 as it is (S39). Based on this data coming from the local terminal
2, the electronic musical instrument 3 operates virtually(S301). This allows
the electronic musical instrument 3 to virtually perform an operation
equivalent to that to be performed when an actual operating piece is set to the
parameter value designated by the local terminal 2. By repeating the transfer
of the operating piece type data and the parameter value from the local
terminal 2 to the host computer 1, the data transfer from the host computer 1
to the local terminal 2, and the data transfer from the local terminal 2 to the

electronic musical instrument 3, the local terminal 2 can control the



18 transfer has not been conpleted, the host conputer 1 receives the
remai ning data fromthe |local termnal 2. Wen the transfer has been
conpl eted, the host conmputer 1 perfornms processing necessary for starting
the automatic play. When this processing -has been conpl eted, the host
conputer 1 makes the local termnal 2 display a ready sign (S28). At this
nonent, the automatic play such as autonmatic acconpani nent is ready to
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el ectronic
the network to remotely control the emulator capability of the host computer

('D—l

1 so as to compute operation data indicative of the operation of the electronic
musical instrument 3 upon emulation thereof, downloading the computed
operation data from the host computer 1 into the music apparatus through the
local terminal 2, and virtually operating the music apparatus to function as
the electronic musical instrument 3 to investigate and learn performance
thereof according to the downloaded operation data without actually
operating the music apparatus.

In an advanced form of the invention, the various capabilities
installed in the host computer can be selectively transferred to the music
apparatus through the local terminal. Namely, The inventive system shown
in FIG. 1 is constructed for extending a desired capability of a music
apparatus having a function of the electronic musical instrument 3 under
control by the local terminal 2 which is communicable with the host
computer 1 through a network. In the inventive system, the host computer 1
is installed with a program composed of a function module which is

executable to provide the desired capability and a first interface module



nusi cal instrument 3 (S208). Receiving the play data, the electronic

jrusi cal . 19 instrunment 3
performs sounding process of the automati.c play (S209). Thus, even if the
el ectronic nusical instrunent 3 has no automati c acconpani nent capability
or sequencer capability, automatic acc ani ment can be perforned by the
pre-installed application progran1of t%yphost conputer 1. Fl G
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the local terminal 1. The music apparatus internally executes the stored

function module through the stored second interface module to thereby
extend the desired capability as the electronic musical instrument 3.

In detail, as shown in FIG. 6, each application program installed
in the host computer 1 for implementing the timbre synthesis capability, the
automatic accompaniment capability, and the electronic musical instrument
simulating capability is divided into the function module for implementing
these capabilities and the first interface module for mainly interfacing the
function module with thé outside or the network. Further, the second
interface module for an electronic musical instrument (interface for a music
apparatus), other than the first interface module of the functional program, is
provided in the host computer 1 in correspondence with the function module
along with each application program. The second interface module for the
electronic musical instrument and the corresponding function module can be
downloaded into a RAM of the electronic musical instrument 3 as a set via
the local terminal 2 to introduce desired one of the capabilities into the
electronic musical instrument 3.

Namely, as shown in FIG. 7, the electronic musical instrument 3

- stores in the RAM thereof a plurality of second interface modules



Further, as indicated with another solid-line, play data reproduced by the
automati c acconpani nent capability of the host conputer 1 is transferred to
the el ectronic nusical instrument 3. It should be noted that, since in
automati c acconpani ment the play data is reproduced based on the chord
progression transmtted fromthe eIectE nic nusical instrument 3, play
command data i ndicated mnth t he dashed- flne fromthe el ectronic nusical

i nstrument 3 is_required. t
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apparatus togl UG8 nfortdlt §sfith Vilaés SicH fiitt the states of the modules can
be recognized as a whole. Each interface module is adapted to reference this
system status variable area, and coexists while rewriting this area without
causing contraction between the modules. It will be apparent that this
control over the entire system may not be performed by each interface
module; rather, the electronic musical instrument 3 may be constituted to
control the entire system and to allocate jobs to the interface modules and the
function modules according to the status thereof.
| Namely, the advanced form of the invention is directed to a |
method of extending a desired capability of a music apparatus having a
function of the electronic musical instrument 3 under control by the local
terminal 2 which is communicable with the host computer 1 through a
network. The method comprises the steps of installing the host computer 3
with a program composed of a function module which is executable to
provide the desired capability and a first interface module which interfaces
the function module with the local terminal 2 through the network When the
local terminal 2 remotely executes the function module installed in the host
computer 1, preparing in the host computer 1 a second interface module
which is specifically designed to adapt the function module to the music
apparatus, connecting the local terminal 2 to the host computer 1 through the

network to download a set of the function module and the second interface



instrument 3 to undergo an automatic play of the desired song according to
the downl oaded autonatic play data. FIG 5 is a diagram
illustrating the third enbodi ment of the invention, a procedure of data
comuni cation for using the electronic musical instrunent sinulating
capability. First, the local termnal Zcis connected to a network to access
the host conputer 1 (S31). Data about a list of capabilities to be provided
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received scree a_tla, ocal term na splays the pan di agr am of
the el ectr oy fardiis' kRling function of the electronic musical instrument 3. The host

computer 1 is installed with a program composed of a function module
which is executable to provide the desired capability and a first interface
module which interfaces the function module with the local terminal 2
through the network when the local terminal 2 remotely executes the
function module installed in the host computer 1. The host computer 1 is
further installed with a second interface module which is specifically
prepared to adapt the function module to the music apparatus. The inventive
music apparatus comprises means for commanding the local terminal 2 to
communicate with the host computer 1 through the network to download a
set of the function module and the second interface module from the host
computer 1, means for storing the set of the function module and the second
interface module downloaded by the local terminal 2, and means for

_internally executing the stored function module through the stored second
interface module to thereby extend the desired capability as the electronic
musical instrument 3. Thus, the electronic musical instrument 3 can
implement various new capabilities associated with the function of the
electronic musical instrument by the function modules corresponding to the
plurality of interface modules. Appropriately providing the host computer 1
with such a function allows easy upgrading of electronic musical

instruments.



instrument 3 on the display 4, and waits for input of setting by the
operator. \Wen an operating piece of the nusical instrunent and a paraneter
val ue are designated by the operator on this panel diagram the |ocal
termnal 2 transfers data indicating the type of the operating piece and
the paraneter value to the host conput 1 (S37). Based on the
recei ved paraneter value, the host conputer 1 simulates operation of the
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- apparatus. The CPU loads these programs and information into RAM,
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Moreover, data and instructions stored in a removable and machine-readable
record medium such as CD-ROM (Compact Disk Read Only Memory),
floppy disk and magneto-optical disk may be transferred to a storage device
such as the hard disk. Such a construction may facilitate installation of
additional operation programs and related information and update thereof for
version-up or else. Otherwise, program instructions may be directly
transferred from the removable record medium to RAM.

Instead of the removable record medium, the operation
programs and related information can be downloaded from a communication
network to the hard disk through a communication interface. The following
is an example in which the operation programs and related information is
downloaded from the network. The communication interface is connected
through a communication network such as LAN (Local Area Network),
INTERNET AND telephone line to a server computer. The client local
terminal sends a request command for the operation program and related
information to the server computer through the communication interface and
the communication network, if own storage device such as a hard disk does
not have the operation program and related information. Upon receipt of the

request command, the server computer distributes the requested program and



el ectronic nusical instrument sinulating capability of the host computer 1.
By sinmulating or enmulating the operation of the el ectronic nusical

i nstrument 3, the user becones famliar with the specifications,
capabilities, and handling of the electronic nusical instrunment 3.

The third enbodi nrent of the invention égomn in FIG 5 is directed to a

nmet hod of operating a nusic apparatus function as an el ectroni c nusi cal
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which is ¢ Eélb|e W th the host conputer 1 through a network. In the
I nventive g@?@% the host conputer 1 is installed with a program conposed

of a function nodul e Wy ckﬁ;e@‘ﬁf&'ﬁéé&r‘ﬁlﬁgtﬁmé’iﬁ@eﬂtt&l,(iﬁ@6?&'n@ﬁ%ﬂt| ity

and a first interface no
composed of a host computer and a local terminal allows extension of

electronic musical instrument capabilities without restrictions of the local
terminal. According to the methods of extending electronic musical
instrument capabilities associated with the invention, if an electronic
musical instrument itself has no timbre synthesis capability, timbres can be
set by using the timbre data that can be handled by this electronic musical
instrument. In addition, if an electronic musical instrument itself has no
automatic accompaniment capability, automatic accompaniment can be
performed by using the play data that can be handled by this electronic
musical instrument. Moreover, the specifications, capabilities, and handling
of a particular electronic musical instrument can be examined by using
emulation. Further, according to the present invention, new capabilities can
be added to an electronic musical instrument and the same can be upgraded

with ease.



23 which interfaces the function nodule with the Iocal termnal 2 through
I he network when the local termnal 2 remptely executes the function nodul e
installed in the host conputer 1. The host conputer 1 is further installed
with a second interface nodule which is specifically prepared to adapt the
function nodule to the nusic apparatus,gThe local terminal 2 is connected
to the host conputer 1 through the network to downl oad a set of the
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downloading the computed timbre data from the host computer into '

/.

the music apparatus through the local terminal so as to set a desired timbre of
a musical tone; and

operating the music apparatus to function as the electronic musical
instrument to generate the musical tone having the desired timbre set by the

downloaded timbre data.

2. A method of operating a music apparatus to function as an electronic
musical instrument according to song data representative of a desired song
under control by a local terminal which is communicable with a host
computer through a network, the method comprising the steps of:

installing the host computer with a sequencer capability utilized to
time-sequentially process the song data to compute automatic play data;

connecting the local terminal to the host computer through the
network to remotely control the sequencer capability of the host computer
while supplying thereto the song data so as to compute the automatic play
data prepared for the music apparatus;

downloading the computed automatic play data from the host

computer into the music apparatus through the local terminal; and

R R



downl oaded into a RAM of the electronic nusical instrunent 3 as a set via
the local termnal 2 to introduce desired one of the capabilities into the

el ectroni c nusical instrunment 3. Nanely, as shown in FIG 7,
the el ectronic nusical instrunent 3 stores in the RAMthereof a plurality
of second interface nodul es 24

b 29 : :
specifically prepared for the electronic nusical instrunment 3 and a

plurality of corresponding function nodul es. Each interface .nmodule controls
t he correspondi WWMﬁﬁ%WGﬂEP@@W&]S@%%ﬁ@O?%t ﬁﬁiﬁﬁ%‘i’mﬁmpﬁl@ioul d be

noted that, since each function nodul.e i.s pr.ovided for each capability, two
or nmore i niRstramentioundsrgg,an AUlMANR M@f&e aﬁ?’f@)‘géﬂ%é‘c@@r‘géﬁébéy y
in the electronic sical instrunpnt 3. In view of this, a system status
vari abl e ado¥R aéga\ﬁ“(ﬁ‘é@a&‘é’glﬁ&%tﬁﬂ FIG 7, the area having a structure

allowing reference to inportant system val ues such that the states of the
nodul es can be recogni zed as a whole. Each interface nodule is adapted to
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Nanely, the advanced formof the invention is directed to a

4. A method of operating a music apparatus to function as an electronic
musical instrument under control by a local terminal which is communicable
with a host computer through a network, the method comprising the steps of:

installing the host computer with an emulator capability utilized to
emulate an operation of the electronic musical instruinent;

connecting the local terminal to the host computer through the
network to remotely control the emulator capability of the host computer so
as to compute operation data indicative of the operation of the electronic
musical instrument upon emulation thereof;

downloading the computed operation data from the host computer into
the music apparatus through the local terminal; and

virtually operating the music apparatus to function as the electronic
musical instrument to investigate performance thereof according to the

downloaded operation data without actually operating the music apparatus.

5. A method of extending a desired capability of a music apparatus
having a function of an electronic musical instraument under control by a
local terminal which is communicable with a host computer through a

network, the method comprising the steps of:

AT



met hod of extending a desired capability of a nusic apparatus having a
function of the electronic nusical instrument 3 under control by the |ocal
termnal 2 which is comruni cable with the host conmputer 1 through a
networ k. The net hod conprises the steps of installing the host computer 3
wi th a program conposed of a function dul e which is executable to provide
the desired capability and a first intéerface nodule which interfaces the
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conposed of a f I on
network to download a set of the function module and the second interface

module into the music apparatus by means of the local terminal; and
allowing the music apparatus to internally execute the downloaded
function module through the downloaded second interface module to

thereby extend the desired capability as the electronic musical instrument.

6. A system for operating a music apparatus having a function as an
electronic musical instrument under control by a local terminal which is
communicable with a host computer through a netv?ork, wherein the system
comprises:

the host computer installed with a capability utilized to compute data
effective to extend the function of the electronic musical instrument;

the local terminal connectable to the host computer through the
network to remotely control the capability of the host computer so as to
compute the data prepared for the music apparatus, the local terminal
downloading the computed data from the host computer into the music
apparatus through the local terminal; and

the music apparatus operative according to the downloaded data to

extend its own function as the electronic musical instrument.
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which is executable to provide the desired capability and a first interface
podul e which interfaces the function nodule with the local term nal 2

t hrough the network when the local termnal 2 renotely executes the
function nodule installed in the host conputer 1. The host conputer 1 is
further installed with a second interfgce nodule which is specifically
prepared to adapt the function nodul e ?g the nusic apparatus. The inventive
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plurality of i nte_rface rmdul es. Appropriately providing the host conputer
with such a function allows easy upgrading of electroni c nmusi cal
i nst rument
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by time-sequentially processing song data which is provided from the local

terminal and which indicates a desired song so that the music apparatus
operates to function as the electronic musical instrument to undergo an
automatic play of the desired song according to the downloaded automatic

play data.

9.  The system according to claim 6, wherein the host computer is
installed with an emulator capability utilized to emulate an operation of the
electronic musical instrument so as to compute operation data indicative of
the operation of the electronic musical instrument upon emulation thereof so
that the music apparatus is virtually operated to function as the electronic
musical instrument to investigate performance thereof according to the

downloaded operation data without actually operating the music apparatus.

10. A system for extending a desired capability of a music apparatus
having a function of an electronic musical instrument under control by a
local terminal which is communicable with a host computer through a
network, wherein the system comprises:

the host computer installed with a program composed of a function

module which is executable to provide the desired capability and a first
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not limted to the electronic nusical instrunent in the invention. For
exanpl e, the nusic apparatus can be conposed of a personal conputer having
function of an el ectronic nusical instrument inplenented by an application
software. In such a case, a storage device such as a hard disk may store
operation prograns provided in the forgyg of application software or el se and
related information used for realizing these |ocal termnal and the nusic
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conput er. Cthé‘HHs ﬁ?d utbfrgfidal sends a request command for the
operation program an relfated 1n orrratlon to the server conputer through
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module downloaded by the local terminal, the music apparatus internally
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executing the stored function module through the stored second interface
module to thereby extend the desired capability as the electronic musical

instrument.

11. A local terminal communicable with a host computer through a
network for operating a music apparatus which is equipped in the local
terminal and which has a function as an electronic musical instrument, the
host computer being installed with a capability utilized to compute data
effective to extent the function of the electronic musical instrument, the local
terminal comprising;

means for communicating with the host computer through the network
to remotely control the capability of the host computer so as to compute the
data prepared for the music apparatus;

means for downloading the computed data from the host computer

into the music apparatus through the network; and

R
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27 related information to the local term nal through the conmunication
network. The local term nal receives the distributed operation program and
related i nformation through the comunication interface, and reserves the
sanme in the storage device to thereby conpl ete downl oadi ng. The
|l ocal termnal is inplenmented by a co rcially avail abl e personal conputer
installed wth the above nentioned opetration program and rel ated

information. |In such cgse,.data includin he, operati on praqgram . and

rel ated infor rraﬁl%qfn%ﬁ?ﬁ 33@’ ‘!&%h%@t“é&f’ wpﬁ@;%t%gpﬁ@r'ﬁﬁpﬁ&cﬁagﬁeﬁﬁ?y such
as ROM nmachi ne rea | e nmediu nd _co Lcat i Interface. .

As descri b&89 aae&%%eﬂﬁqraﬁsi%ﬁ 9n3§gﬂg1efeﬁml§dpks@8“}mosed of a
host conputer and | ocal term nal allows extension of electronic nusical

i nstrunment IRSEFUMEDLt i es wit hout restrictions of the |ocal terminal.

According to the nethods of extending electronic nusical instrument
capabilities associated with the invention, if an el ectronic nusical

using o W & 4F8 EfatedlySnBLRREI BT RS cmpbledpiSHETR.T ° >
atomat 1o RELORERAPHERfendine Ao G BESThunionttaRls whighis has no
per for ied gy 43h08 i Be RAGN 163hfdt ¥ld WARIPRabaTtngAoROA Y BlcRtRAtigon © -

musical in [ he specl ons, capabrlitres,

handl i ng of_ a4 i cul | , cicals i ) (
usi ngI enul zﬁlﬁ%@m ﬁh%@%nﬁgggg{og?%%nt géggﬁgg@wyéﬂ??ﬁsgmm ned by

capabi | i ti %éxg@&%&fﬂf‘ggggdﬁn%oﬁhm&ﬁ fs BXehtable fSproviEethe #sired sane

can be upgra
capability and a first interface module which interfaces the function module

et

with the local terminal through the network when the local terminal remotely
executes the function module installed in the host computer, the host
computer further being installed with a second interface module which is
specifically prepared to adapt the function module to the music apparatus,
the local terminal comprising:

means for communicating with the host computer through the network
to download a set of the function module and the second interface module
from the host computer;

means for storing the set of the function module and the second
interface module downloaded by the local terminal into a memory provided
in the music apparatus; and

means for allowing the music apparatus to internally execute the
stored function module through the stored second interface module to

thereby extend the desired capability as the electronic musical instrument.

13. A music apparatus attachable to a local terminal which is
communicable with a host computer through a network for extending a

desired capability of the music apparatus having a function of an electronic

T




28 ’MHAT IS CLAIMED | S: 1. A nmet hod of operating a nusic apparatus to
function as an el ectronic nusical instrunment under control by a | ocal

term nal which is communicable with a hogt conputer through a network, the
met hod conprising the steps of: i istal ling the host conputer with a
synthesi zer capability utilized to conpyte tinbre data; connecti ng
the |ocal termnal to the host conputer through the network to renotely

The ¢ | nor o TRbRabiRRRDERhRe st Fageutdf heft rStATRed Wied itPeldinr ™.
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conpri si ng 4 gnitéifurfiler being installed with a second interface module which is

specifically prepared to adapt the function module to the music apparatus,

the music apparatus comprising:

means for commanding the local terminal to communicate with the
host computer through the network to download a set of the function module
and the second interface module from the host computer;

means for storing the set of the function module and the second
interface module downloaded by the local terminal; and

means for internally executing the stored function module through the
stored second interface module to thereby extend the desired capability as

the electronic musical instrument.

14. A machine readable medium for use in a local terminal which has a
CPU and which is communicable with a host computer through a network,
the host computer being installed with a synthesizer capability utilized to
compute timbre data, the medium containing program instructions
executable by the CPU for causing the local terminal to operate a music
apparatus equipped therein to function as an electronic musical instrument
by the steps of:

connecting the local terminal to the host computer through the
network to remotely control the synthesizer capability of the host computer

so as to compute the timbre data prepared for the music apparatus;

-
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installing the host conputer with a sequencer capability utilized to

time-sequentially process the song data to conpute automatic play data;

connecting the local termnal to the host conputer through the network to

remotely control the sequencer capabi lity of the host conputer while

supplying thereto the song data so as {0 conpute the automatic play data

plrepa(rje? f](c)r t he musi c appar at us; downl oadi ng the conputed automatic
ay data fromthe host, c uter it [
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operating the nusic apparatus t unction as the el ectronic.musical
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t he downl oaded autonat i Crgfl ay dat a. 3. The met hod according to claim 2,

wher ei n t h@ BRSICAAfORGANE | ng further conprises nmanual |y operating the
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conpri sing 4 enidadld thhbre data.

15. A machine readable medium for use in a local terminal which has a
CPU and which is communicable with a host computer through a network,
the host computer being installed with a sequencer capability utilized to
time-sequentially process song data representativé of a desired song to
compute automatic play data, the medium containing program instructions
executable by the CPU for causing the local terminal to operate a music
apparatus equipped therein to function as an electronic musical instrument
by the steps of: _

connecting the local terminal to the host computer through the
network to remotely control the sequencer capability of the host computer
while supplying thereto the song data so as to compute the automatic play
data prepared for the music apparatus;

downloading the computed automatic play data from the host
computer into the music apparatus through the local terminal; and

operating the music apparatus to function as the electronic musical
instrument to undergo an automatic play of the desired song according to the

downloaded automatic play data.

16. A machine readable medium for use in a local terminal which has a
CPU and which is communicable with a host computer through a netwoik,

the host computer being installed with an emulator capability utilized to

) A



installing the host conputer with an enul ator capability utilized to

emul ate an operation of the electronic nusical instrunent; connecti ng
the local ternminal to the host conput er through the network to renotely
control the emul ator capability of the fdst computer so as to conmput e
operation data indicative of the operagéon of the electronic nusical

i nstrument upon enul ation thereof downl oadi ng the conput ed
operation datg fromthe host uter into th SIC a ratug.t hrough the
| ocal t er nPRBlate,3y operation 9f {FoplsetousiGal ipstrume: ?‘S&E}Sa&%f&s to
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as to compute operation data indicative of the operation of the electromc

musical instrument upon emulation thereof;

downloading the computed operation data from the host éomputer into
the music apparatus through the local terminal; and

virtually operating the music apparatus to function as the electronic
musical instrument to investigate performance thereof according to the

downloaded operation data without actually operating the music apparatus.

17. A machine readablé medium for use in a local terminal which has a
CPU and which is communicable with a host computer through a network ,
the host computer being installed with a capability utilized to compute data
effective to extend a function of an electronic musical instrument, the
medium containing program instructions executable by the CPU for causing
the local terminal to operate a music apparatus equipped therein to function
as the electronic musical instrument by the steps of;

communicating with the host computer through the network to
remotely control the capability of the host computer so as to compute the
data prepared for the music apparatus;

downloading the computed data from the host computer into the music
apparatus through the network; and

allowing the music apparatus to operate according to the downloaded

. data to extend its own function as the electronic musical instrument.
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function nodule installed in the host computer; preparing in the host
conmputer a second interface nodule which is specifically designed to adapt
the function nodule to the nusic apparatus; connecting the |ocal
termnal to the host conputer through the network to downl oad a set of the
function nodul e and the second interfage nodule into the nusic apparatus by
nmeans of the local termnal; and all owi ng the nusic apparatus to
internally execute the downl oaded function nodul e through the downl oaded
second interface nodule to thereby extend the desired capablllty as the
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its own fu ronic S|cal Instrunen
interface module which interfaces the function module with the local

terminal through the network when the local terminal remotely executes the
function module installed in the host computer, the host computer further
being installed with a second interface module which is specifically prepared
to adapt the function module to the music apparatus, the machine readable
medium containing instructions processed by the CPU for causing the local
terminal to operate the music apparatus by the steps of:

communicating with the host computer through the network to
download a set of the function module and the second interface module from
the host computer;

storing the set of the function module and the second interface module
downloaded by the local terminal into a memory provided in the music
apparatus; and

allowing the music apparatus to internally execute the stored function
module through the stored second interface module to thereby extend the

desired capability as the electronic musical instrument.

19. A machine readable medium for use in a music apparatus which has a
CPU and which is attachable to a local terminal communicable with a host
computer through a network for extending a desired capability of the music

apparatus having a function of an electronic musical instrument, the host
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31 7. The system according to claim®6, wherein the host conputer is
installed with a synthesizer capability utilized to conpute tinbre data
effective to set a desired tinbre of a nusical tone so that the nusic
apparatus operates to function as the electronic nusical instrument to
generate the musical tone having the degired tinbre set by the downl oaded
ti nbre data. 8. The systen1accordi§ to claim6, wherein the host

Sﬁgg%te icléoél}fnégélgﬂgglwﬁsr@?gc@%ﬁ A PapZiaTh TRt ot o FUBGHOR THRARIE | <
u Y Proce :
{D he:”mjgi 3 rt mahgs: exoGHaIA 1 provideriaeidssiied GapabiGorne aiarstaateagoe *° 1"
SR T G S BB
erein . i i Li ili
o el at otiRePEST Miteo thelqeatiedmina il exBeufisthe RPROY daje ' ' 2e
coa esr | Pastalied it T nosfsRpulc, fe hS: CRRbld el S SRR Wit .
Y?\\r/tﬁg o ont E%E%?haﬂnﬁré%g{' frsdlle Wiblis SpECiHAl oRihied o s0abE HET 1°)
t hout . i i ) ) -
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el ectronic p%éés%%ld By e € For Bsing e titisiBapparatus to perform the steps
of: | -

commanding the local terminal to communicate with the host
computer through the network to download a set of the function module and
the second interface module from the host computer;

storing the set of the function module and the second interface module
downloaded by the local terminal; and

internally executing the stored function module through the stored
second interface module to thereby extend the desired capability as the

electronic musical instrument.
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| ocal terminal which is comunicable with a host computer through a
network, wherein the system conpri ses: the host conputer installed
wi th a program conposed of a function nodule which is executable to

provi de the desired capability and a first

32 interface nodule which interfaces H;e function nodule with the | ocal
termnal through the network when the cal termnal renotely executes the

bei g ?53{'3??‘%3 w:wmmmmwﬁm ?ESF?? carly
th

Pochr tormna - ponnect SUSICAPPARATIR HY NETWORRRE 1o ok o

downl oad a set of the function nodul e and the second interface nodule from

t he host conputer; and t he nusi c apparatus equi pped in the | ocal

term nal and having a nenory for sthet of the function nodul e and
t he second interface nodul e downl oade € local termnal, the nusic

|1 h th
cFored second i nt er! A SEROHR Bvydy KO8 y“%‘i"t@gﬁfﬁ%ﬁmﬁmﬁ siogan the
the e ect’ aBbardiis 'h%?z'ugg I¥unidiBRtas an électroril TRhsibSl HsBImERERACabl e W th

a host conp rou
control by a local terminal which is communicable with a host computer

through a network. In the system, the host computer is installed with a
capability utilized to compute data effective to extent the function of the
electronic musical instrument. The local terminal is connectable to the host
computer through the network to remotely control the capability of the host
computer so as to compute the data prepared for the music apparatus. The
local terminal downloads the computed data from the host computer into the
music apparatus through the local terminal. The music apparatus operates
according to the downloaded data to extend its own function as the electronic
musical instrument. Further, the capability itself can be transferred from the
host computer to the music apparatus through the local terminal.

(Refer Figure 1)



network for operating a nmusic apparatus which is equipped in the |ocal
term nal and which has a function as an electronic nusical instrunent, the
host conputer being installed with a capability utilized to conpute data
effective to extent the function of the electronic nusical instrunent, the
| ocal term nal conprising; means for conmunicating with the host
conput er through the network to renntely(gggtrol the capability of the host
conputer so as to conpute the data prepared for the nusic apparatus;

means for downl oading the conputed data fromthe host conputer into the
musi ¢ apparatus through the network; and

33 nmeans for allow ng the nusic apparatus to operate according to
t he downl oaded data to extend its own function as the el ectronic nusical
i nstrunent. 12. A local termnal comunicable with a host conputer

t hrough a network pe+—eset=eseh Ng a des y of a nusic apparatus

which is equipped |n the Jocpl termnral and which pas a function of an

el ectronic mnusical jinstr njf, the hgst co ter bging installed with a

program conposed o] ajpLlyhctipn nodul § which«gs exegutable to provide the

desired capabi | jity]an@aXirft intprLf{ace nnﬂple which interfaces the
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with the local terminal through the network when the local term nal
renotely éxecutes the function nodule installed in the host conputer, the
host conputer further being installed with a second interface nodul e which
is specifically prepared to adapt the function nodule to the nusic
apparatus, the local term nal conprising: means for comuni cating

wi th the host conputer through the netvxgr/%o downl oad a set of the
function nodul e and the second interfac ule fromthe host conputer;
means for storing the set of the function npdule and the second interface
nodul e downl oaded by the local term naIF|@_2a menory provided in the nusic
appar atus; and nmeans for allow ng the nusic apparatus to internally
execute the stored function nodule through the stored second interface

modul e to thergby extend the desire@ capability as fhe elettronic nusical
I nstrunent . w3 A misic ap | oc =aak whi ch
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capability and a first interface nodul e which interfaces the function

module with the local term nal through the network when the | ocal term na

renotely executes the function nodule installed in the host conputer, the

host conputer further being installed with a second interface nodul e which

Is specifically prepared to adapt the function nodule to the nusic

appar atus, the nusic apparatus conprisigg: nmeans for conmandi ng the

| ocal term nal to communicate with the d/t conput er through the network to

downl oad a set of the function nodul e ?ﬁ second interface nodule from

the host conpuger; means for s oLl%? e set of the ipnctlon modul e
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35 ° downl oadi ng the conputed tinbre data fromthe host conmputer into
t he nmusi c apparatus through the |ocal termnal so as to set a desired
tinbre of a nusical tone; and operating the nusic apparatus to
function as the electronic mnusical instrunent to generate the nusical tone
having the desired tinbre set by the downl oaded tinbre dat a. 15. A
machi ne readable mediumfor use in a Iq¥2y5§erninal whi ch has a CPU and
whi ch is communi cable with a host conputér through a network, the host
conputer being installed with a sequencer capability utilized to
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16. A machine readable nediumfor use in a local termnal which has a CPU
and which is communi cable with a host conputer through a network, the host
conputer being installed with an enul ator capability utilized to

36 emnulate an operation of an electronic nusical instrument, the nmedium
contai ning programinstructions executable by the CPU for causing the | ocal
termnal to operate a nusic apparatus eg ed therein to function as the
el ectroni c musical instrunent by the st g/p@ connecting the | ocal
termnal to the host conputer through the network to remotely control the
enul at or capability of the host corrput«Fl@nfﬁs to conmpute operation data

I ndi cative of tige operation of the el ezct roni ¢ nusical,instrufrent upon
enul ati on ther eaX; downl o%di ng tXh ed opeLat I on_d=a om t he
host conput er/| ELEGTROMIGI C\ appar at O e |lotal tgq
virtual Iy opdrat] | si ¢ appar at NgL5 on ap the\g
musi cal instr gate p%:.ﬁormance t hereofl according to the
downl oaded operation data wt ho Wﬂ he musi ¢ appar at us.
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832
. . v Z
, | DISPLAY CAPABILITY LIST |
! S33 J |
N ] :
TRANSFER ELECTRONIC .
' MUSICAL INSTRUMENT '
SIMULATION COMMAND
DESIGNATED
" BY OPERATOR . "
I S36
' ' v Z
8\34 : 8\35 IAG'I-F}{:iAAI\II:l %:E%LE%NF%LOMC
. Dl
TRANSFER INSTRUMENT |__: '
“UNIQUE COMMAND > TRANSFER — MUSI?SLJ('\)I?J%JF';MENT
' : OF LOCAL TERMINAL
837 |
[} \ w [}
TRANSFER OPERATING
_,|PIECE AND PARAMETER
' VALUE DESIGNATED '
BY OPERATOR
: | ; S38
v Z
BASED ON DESIGNATED
i ' PARAMETER, CHANGE
MESSAGE EQUIVALENT TO
| | |OPERATION OF OPERATING|
PIECE OF ELECTRONIC
MUSICAL INSTRUMENT INTO
' o FORM RECEIVABLE BY
ELECTRONIC MUSICAL
' - INSTRUMENT,
" i AND TRANSFER
RESULTANT MESSAGE
: ' TO LOCAL TERMINAL
S39 i
1 \ w [}
S301 OUTPUT RECEIVED |
N y || DATA TO CONNECTED
BASED ON RECEIVED DATA, || ELECTRONIC MUSICAL '
PERFORM VIRTUAL INSTRUMENT AS IT IS
OPERATION EQUIVALENT | I '
TO ACTUAL OPERATION "
TO BE PERFORMED
WHEN OPERATING ' '
PIECE IS SET TO VALUE
DIRECTLY BY OPERATOR




CPU and which is communicable with a host conputer through a network, the
host conputer being installed with a capability utilized to conpute data
effective to extend a function of an electronic nusical instrunent, the
medi um cont ai ni ng program i nstructi ons executable by the CPU for causing
the local termnal to operate a nusic apparatus equi pped therein to
function as the el ectronic nusical instéganﬂt by the steps of;
comuni cating with the host conputer th gh the network to renotely
control .the capability of the host conputer so as to conmpute the data
prepared for the nusic apparatus; Fﬂé;ﬁiloading the conputed data from
the host conputer into the nmusic apparatus through the network; and
al l owi ng the nusic apparatus to operate according to the downl oaded data
to extend its own function as the electronic nusical instrunent.
37 18. A machi ne readable nediumfor use in a local termnal which has a
CPU and which is conmunicable with a host conputer through a network for
extending a desired capability of a nusic apparatus which is equipped in
t he | ocal term ngt—arrd—wrctr—tres—efqmctTomof—anm erectrgni ¢ nusi cal
instrunent, the Rost conputer being ijnstalled with a program conposed of a
function nodul e which i s executable—Ho—proe3t de t he desirgd Qﬁgﬂﬁbbﬁty and a
2] 1 ] e

first interface fqodul e which interfadqes the function nod sl ocal
FUNCTION INTERFACE
MODULE MODULE

INPUT




- termnal through the network when the |local termnal renotely executes the
function nodule installed in the host conputer, the host conputer further
being installed with a second interface nodule which is specifically
prepared to adapt the function nodule to the nusic apparatus, the nmachine
readabl e nedi um containing instructions processed by the CPU for causing
the local termnal to operate the nusic_apparatus by the steps of:

comuni cating with the host conputer th?oﬁgﬁ the network to downl oad a set
of the function nodul e and the second interface nodul e fromthe host

conput er; storing the set of the function nodule and the second
i nterface nodul e downl oaded by the local termnal into a nmenory provided in
t he nusi ¢ apparatus; and al | ow & musi c apparatus to internally

execute the stored function nmodul e through the stored second interface
nodul e to thereby extend the desired capability as the el ectronic nusical
i nstrunent. 19. A nmachine readable nediumfor use in a nusic apparatus
whi ch has a CPU and which is m nal communi cabl e
wi th a host conputer through | desired capability
of the music apparatus having : Ini ¢ nusi cal

i nstrunent, the host 38
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conputer being installed with a program conposed of a function nodul e which
Is executable to provide the desired capability and a first interface
nodul e which interfaces the function nodule with the local term nal through
the network when the local terminal renptely executes the function nodul e
installed in the host conputer, the host conputer further being installed
with a second interface nodule which is,s ifically prepared to adapt the
function nmodule to the nusic apparatus, 8?£§5nediun1containing i nstructi-ons
processed by the CPU for causing the music apparatus to performthe steps

of : commandi ng the | ocal term nafF}{§.8municate with the host
conput er through the network to downl oad a set of the function nodule and
the second interface nodule fromthe host conputer; - storing the set

of the function nodul e and the second |nt erface rmdul e downl oaded by the
| ocal term nal; and c ored function nodul e

t hrough t he st ored second MUQIGiCAPlﬁNRlA?TUS tRB@@E&St gnd t he desired

capability as the el ectrotl
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