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Automatic Performance Device

The present invention relates to automatic performance
devices such as sequencers having an automatic accompaniment
function, and more pérticula:ly to an automatic performance

5 device which can easily vary arrangemént_of a music piece
during an automatic performance.

Seéuencerrtype automatic performance devices have been
'known thch_have.memory storing sequenfial performance data
prepared for each of a plurality of performance parts and

10 executes automatic performance of a music piece by
sequentially ieading out the perfornance data from the memory
in accordance'witﬁ the progréss of the music piece. The
performance parts are almelody part,.rhythm part, bass part,
chord part, etc. | |

15 Other-typé automatic performance devices have also been
known which, for some oélthe rhythm, bass and chord parts,
execute autométic accompaniment on the basis of accompaniment
pattern data stored separately from sequential performance
data. Of such automatic performance devices, there are ones

20 where pattern numbeé$ -are Set_ in _?dvénéé by header

N B

information or by use of predetermined operating members o

indicate which of the accompaniment data are used to execu®s -
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an automatic adcompanimentl, ‘and others which employ
accompaniment-pattern desigggtj:on data containing the pattern
numbers in order of the éredetermined progression of a music
piece (e.g., Japanese pafent publication No. HEI 4-37440).
Tones for the bass and chord parts are typically converfed,

on the basis of chord progression data or a chord designated

by a player via a keyboard, into tones suitable for the

chord.

However, the conventionally-known automatic performance
devices which execute automatic performance for.. all the
performance parts in accordance with the sequential

performance data are diéadvéntageous' in that the executed

performance tends to become monotonous because the same

performance is repeated every fime as in tape recorders. The
only way to vary the arrangement of the performénce in such
autorhatic performance devices was to edit the performance
data'directly. But, editing the performance data was very
difficult to those people unfamiliar with the contents of the
performance data.

The prior automatic performance devices of the type
where some of the performance parts are performed by
automatic accompaniment are advantageous in that they_can be
handléd eégily even by beginners, because the arrangement of

a music piece t_:_an_ﬁ___.be altered simply by only changing the

pattern numbers designating accompaniment pattern data.

However, to this end, the automatic performance devices must
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themselves have an automatic accompaniineni: function; the

. pattern numbers are meaningless data for those automatic

performance devices having no automatic accompaniment
function, and hence the devices could ndt effect arrangement
of a music piece on the basis of the pattern numbers.
Further, even where the performance data containing data for

all the performance parts are performed by the automatic

bérformance devices having an automatic accompaniment

function, the arrarigément of a music piece could not be

varied.

It is therefore an object of the present invention to
provide an automatic performance device which can easily vary
the arrangement of a music piece with no need for editing
performance data. |

In order to aqcomplish the above-mentioned object, an

.automatic performance device according to a first aspect of

the present invention comprises a storage section for storing
first automatic performance data fdr a pluralify " of
perfofmahce parts and second automatic performance data for
at least one performance part, a fi;sf performance. section
for reading out the first automatic performance data from the
storage section to execute a performance based on the first
automatic performance data, and a second performancé section
for reading out the second'automatic.performanée data from

the storage section to execute a performance based on the
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secoﬁd automatic performance data, characterized in that said
automatic performance device further comprises a mute section
for muting the performaﬁce for at least one of the
performénce parts of the first automatic performance data
when the second perfbrmance section executes the performance
based on the second automatic performance data.

In the automatic performance device arranged in the
above-mentioned manner, the storage section stores the first

automatic performance data for a plurality of performance

parts (e.g., melody, rhythm, bass_and'chord parts) and the

second automatic performance .aata for at 1least one
performance part. Fof instance,' the first automatic
performance data may be sequence data which are prepared
sequentially in accdrdance with the predetermined progression.
of a music piece, while.the second.automatic_performance data
may be accompanimeﬁﬁf“pattern data for performing an
accompaniment performance by ' repeating an accompaniment
pattern. The first performance section reads out the first

automatic performance data from the storage section to

execute an automatic perfbrmance based on the:read-out data,

during which time the second performance section repeatedly
reads out the second automatic performance data from the
storage section to execute a performance based on the read-
out data. In suéh a case, the performance partsldf the first
and second performance sections may sometimes overlap, or the

performances by the first and second performance sections may
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not be compatible with each other; Therefore, the mute
section mutes a performance for at 1least one of the
performance parts of the first automatic performance data
executed by the first performaﬁce section, so as to treat the
performance by the second performance section with priority.
Thus, the arrangement of a music piece can be varied easily
by only changing the automatic performance executed by the
second performance section.

The second automatic .performance data may contain
automatie accompaniment pattern data for each of a plurality
of pefformance styles and said first automatic performance
data contains pattern designation information that designates.
which of the performance styles are to be used. The second
performance section reads out the automatic accompaniment
pattern data from the storage section in accordance with the
pattern designetion information read out by the first
performance section so as to execute a pe:formance based on
the automatic accompaniment pattern data.

In an automatic performance device accofding to a second
aspect ef the preSent‘ inQention, the second automatic
performance data contains automatic accoﬁpaniment paftern
data for each of a plurality of performance styles (e.g.,
rhythm types such es rock and waltz) and the first automatic
performance data contains pattern deSignetion information
that designates which of the performance styles are to be

used, and the device further comprises a conversion section
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for converting the pattern designation information read out
by the first .performance section into other pattern
designation information, wherein the second performance.
section reads out the automatic accompaniment pattern data
from the storage sectibn in accordance with fhe other pattern
designation information converted by the conversion section
so as to execute a performance based on the automatic
accompaniment pattern data.

In the automatic performance device_according to the
second aspect' of the invention, thé.lfirst automatic
performance data contéins not only sequential performance
data which are prepared sequentially in accordance with the
predetermined progréssion of a music piece but also the
pattern designation information which is stored in the
storage section as.paft of the sequential performance data.
Thus, the first performance section reads out the automatic

performance data from the storage section to execute an

" automatic performance, during which time the second

performance section repeatedly reads out the automatic
accompaniment pattern data from the storage section to
execute an automatic accompaniment performance. At that
time, the pattern designation information read out by the
first performance section is converted into other pattern
designation infbrmation.by the conversion section. Thus, the
arrangement of a music piece can be varied easily by only

changing the manner in which the conversion section converts
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the pattern desigantioh information.

The present .inventioq_ elso provides a method .of'
processing automatic performance data to execute an automatic
performaﬁce by reading out data from a storage device storing
first -autometic performance data for first and second
performance parts, which comprising the steps of performing
the first and second performance parts on the basis of the
first automatic performance data when the automatic
performance data stored in the storage device is read out and
processed by a first-type automatic'.performance device

capable of processing only the first automatic performance

data, and performlng the first performance part on the basis

of the first automatic performance data and also performing

the second performance part on the basis of the second

‘automatic performance data when the automatic performance

data stored in the storage device is read out and processed
by a second-type automatic performance device capable of
processing the first and second automatic performance data.

According to the method, the storage device stores first
automatic performaoce data for first and second performance
parts and second automatic performence data for the same
performance part as tﬁe second performahce part. The first
automatic“ﬁerformance data is data prepared sequentielly in
accordance with the predetermined progression of a music
piece, while the second automatic performance data is

accompaniment pattern data. Automatic performance devices,
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ingeneral, include one automatic performence device which
reads out only the first automatic pe:formence.data from the
storage device to execute an automatic performance process
(first-type automatic performance device) and another
automatic performance deviee_which reads out both the first
automatic performance data and the second automatic '

performance data from the storage device to execute an

" automatic performance process (second-type automatic

performance device)Q" Thus, with this method, when the

automatic performance data stored in the storage device is

- read out and processed by the first-type automatic -

performance device, an automatic performance is executed for

the first and second performance parts on the basis of the
first automatic performance data. On the other_hand, when
the automatic performance data stored in the storage device

is read out and processed by the second-type automatic

.performance device, an automatic performance is executed for

Pl

the second performance part on the basis of the second
automatic performance data. Accordingly, where an automatic
performance process is executed by the second-type automatic
performance device, the arrangement_of a music piece can be
variedleasily by only changing the contents of the second
automatic perfoimance data.

For better understanding of the above and other features

of the present inVention, the preferred embodiments of the

invention will be described in detail below with reference
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fo the accompanying draﬁings. i

In the accompanying drawings: |

Fig. 1 is a biock diagram illustrating the general
hardware structure of an embodiment of an electronic musical
instrument to which is applied an automatic performance
device according to the present invention;

Fig. 2A is a view illustrating an example format of song
data for a'pluralify of music pieces stored in a RAM of.Fig.
1;

Fig. 2B is a view illustrating an example format of
style data stored in a ROM of Fié:“i;

Fig. 2C is a view illustrating the contents of a
style/section converting table stOrea iﬁ the RAM;

Fig. 3 is a flowchart illustrating an example.of a song
selection switch process performed by a CPU of the electronic
musical instrument of Fig. 1 when a song selection switch is
activated on an operation panel to select song data from
among those stored in the RAM;

Fig. 4 is a flowchart illustrating an example of an

accompaniment switch probess performed by the:CPU of Fig. 1

when an accompaniment switch is activated on the operation
panel;

Fig. 5 is a flowchart" illustrating an éxample of a
replace switch process performed By fhe CPU of Fig. 1 when
a replace switch is activated on the operation panel;

Fig. 6 is a flowchart illustrating an example of a style
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conversion switch process performed by the CPU of Fig. 1 when
a style conversion switch is activated on the operation
panel;

Fig. 7 is a flowchart illustrating an example of a
start/stop switch process performed by the CPU of Fig. 1 when
a start/stop switch is activated on the operation panel;

Fig. 8 is a sequencer reproduction process which is
executed as a timer interrupt process at a frequency of 96
times per quarter note:; _

Figs. 9A and 9B are flowcharts-each illustrating the
detail of data-corresponding processing I performed at step
86 of.Fig. 8 when data read out at step 83 of Fig. 8 is note
event data or style/section number event data;

Figs. 10A to 10E are flowcharts each illustrating the
detail of the data-corresponding processing I performed at
step 86 of Fig. 8 when data read out at step 83 of Fig.'8 is
replace event data or style mute event data, other
performanqe event data, chord event data or end event data;

Fig. il is a flowchart illustrating an example of a
style reproductioﬁ procéss which is executed as a timer
interrupt process at a frequency of 96 times per quarter
note;

Figs. 12A to 12C are flowcharts each illustrating the
detail of data-corresponding processing I performed at stép

117 of Fig. 11 when data read out at step 114 of Fig. 11 is

.note event data, other performance event data or end event
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data;

Fig. 13 is a flowchart illustrating an example of a
channel switch process performed by the.CPU of Fig. 1 when
any one of sequencer channel switches or accompaniment
channel switches is activated on the operatibn panel;

Fig. 14 is a flowchart illustrating another example of
the replace event process of Fig. 10, and

'Fig. 15 is a flowchart illustrating a sequencef
reproduction process I performed where the automatic
performancé device is of the sequencer type having no
automatic accompaniﬁent function.

Fig. 1 is a block diagram illustrating the general
hardware sfructure of an embodiment of an electronic musical
instrument to which is applied an automatic performance
device of the present invention. In this embodiment, various

processes are performed under the control of a microcomputer,

- which comprises a microprocessor ﬁnit (CPU) 10, a ROM 11 and

a RAM 12.

~ For convenience, the embodiment will be described in
relation to the electronic musical instrument where an

automatic performance process, etc. are executed by the CPU

' 10. This embodiment is capable of simultaneously generating

tones for a total of 32 channels, 16 as channels for
sequencer performance and 6ther 16 as channels for

accompaniment performance.
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The ﬁicroprocessor unit or CPU 10 controls the ehtiré
operation of the electronic.pugical instrument. To this CPU
10 are connected, via a dafa and address bus 18, the kOM 11,
RAM 12, depressed key detection circuit 13, switch operation
detection circuit 14, display circuit 15, tone source circuit
16 and timer 17. |

_ The ROM 11 prestores system programs for the CPU 10,
style data of automatic performance, and various tone-related
parameters and data.

The RAM 12 temporarily stores various performance data
and other data occurring as the CPU 10 executes the programs,
and is provided_in'predetérmined address regions of a random
access mémory (RAM) for use as registers and flags. This RAM
12 also prestores song data for a plurality of music pieces
and a style/séctign converting téble for use in effecting
arrangement of music pieces.

Fig; 2A illustrates an example format of song data for
a plﬁrality of music pieces stored in the RAM 12, Fig. 2B

illustrates an example format of style data stored in the ROM

11, and Fig. 2C illustrates the contents of the style/section

converting table stored in the RAM 12;

As shown in Fig. 2A, the song data for each piece of

music comﬁfises initial setting data and sequence data. The

initial setting data includes data indicative of the title
of each music piece, tone color of each channel, name of each

performance part and initial tempo. The sequence data
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includes sets of delta time data and event data and end data.
The delta time data indicates a time between events, and the
event data includes data indicative of a note or other
performance eveht, style/section event, chord event, replace
event, style mute event, etc. |

The note event data includes data indicative of one of

channels numbers "1" to "16" (corresponding to MIDI channels

“ih'the tone source circuit 16) and a note-on or note-off

event for that channél. Similarly, the other performance
data includes data indicative of one of channels numbers "1"
to "16", and volume ér pitch bend for that channel.

In this embodiment, each channel of the sequence data
correéponds to one of predetermined performance parts
including a melody part, rhythm part, bass part, chord
backing part and the like. Tone signals for the performance

parts can be gene:ated simultaneously by assigning various

.events to the tone generating channels of the tone source

circuit 16. Although an automatic performance containing the
rhythm, bass and chord backing parts can be executed only

with the sequence data, the use of later-described_style data

" can easily replace performance of phese parts with other

performance to 'thereby facilitate arrangement of a
composition involving an automatic accompaniment.

The style/section event data indicates a style number
and a section number, and the chord event data is composed

of root data indicative of the root of a chord and type data

T
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indicative of the type of the chord. Replace event data is

- composed of data indicative of a sequencer channel (channel

number) to be muted in executing'an accompaniment performance
and having 16 bits corresponding to the 16 channels, with
logical "O" representing that the corresponding channel is
not to be muted and 1ogica1 "" representing that the
corresponding channel is to be muted. :Style mute event data
is composed of data indicative of an.accompaniment channel
(channel number) to be muted in executing an accompaniment.
performance and having 16 bits corresponding to the 16
channels similarly to the replace event data.

Where an automatic performance device employed has no

automatic accompaniment function, the above-mentioned

' style/section event, chord event, replace event and style

mute event are ignored, and an automatic performance is
carried out only on ‘the basis of note event and other
performance event data. However, in the automatic
performance device of the embodiment having an automatic

accompaniment function, all of the above-mentioned event data

B

are utilized.

As shownein Fig. 2B, the style data comprises one or
more accompaniment patterns per performance style (such as
rock or waltz). Each of such accompaniment patterns is
composed of five sections which are main; fill-in A, fill-in
B, intro and ending sections. Fig. 2B shows a performance

style of style number "1" having two accompaniment patterns,
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patten A and pattern B. The accompaniment pattern A is
composed of main A, fill-in AA, fillfih“AB, intro A and
endihg A sections, while the éccompaniment pattern B is
composed of main B, £fill-in BA, fill-in BB, intro'B and
ending'B sections.

Thus, in the example of Fig. 2B, section number "1"

. corresponds to main A, section number "2" to fill-in AA,

- section number "3" to £fill-in AB, section nuniber "4" to intro

A, section number "5" to ending A, section number "6" to main
B, section number "7" to f£fill-in BA, section number "8" to
fill-in BB, section number "9" to intro B, and section number
"10" to.ending B. 'Therefore, folr example, style number "1"
and section number "3" together designates fill-in AB, and
stjle number "1" and'section number "9"'together designates
intro B.

Each of the above-mentioned sections includes initial
setting data, delta time data, event data and end data. The
inifial setting data indicates the name of tone color and
performance part of each channel. Delta timé data j.ndj.cates
a tiﬁe between events. Event data includes any one of
accompaniment channel numbers "1" to "16" and data iﬁdicative
of note-on or note-off, note number, velocity etc. “for- that
channel. The channels of the style data correspond to a
plurality of performance parts such as rhythm, bass and chord
backing parts. Some or all of these 'performance parts

correspond to some of the performance parts of the above-
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mentioned sequence data. One or.more of the performance
parts of the sequénce data can be replaced with the style
data by muting the_corresponding channels of the sequence
data on the basis of the above-mentioned rep;ace event data,
and this allows the arrangeﬁent of an automatic accompaniment
music piece to be easily altered. |
Further, as shown in Fig. 2C, the style/section
converting table is a table where there are sfored a

plurality of original style and section numbers and a

. plurality of converted (after-conversion) style and section

numbers. corresponding to the original style and section

numbers. - This style/section converting table is provided for

each of the song data, and ié used to convert, into converted
style and section numbers, style and section numbers of
style/section event data read out as event data.of the song
data, when the read-out style and section numbers correspond
to any one pair of the original style/section numbers
contained in the table. Thus, by useléf the converting
table, the accompaniment style etc. can be easily altered
without having to changé of edit the contents of the song
data. |

The style/section converting table may be either
predetermined for each song or prepared by a user. The
original style/section numbers in the converting table must
be included in the sequence data, and hence when the user

prepares the style/section converting table, it is preferabie
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to display, on an LCD 20 or the like, style/section data

~ extracted from-the sequence.gaqa of all the song data so that

the converted style and section numbers are éllocated to the
displayed style/seﬁtions. .Alternatively, a.pluralitY'of such
style/section converting tables may be provided for each song
so that any one of the tables is selected aé'desired by the
user. All the style and section numbers contained in the
song data neéd not be converted into other style and section -
numbers; some of the style and section numbers may remain
unconverted. _

The keyboard 19 is providéd with a-plurality of keys for
designating the pitch of each <tone to be generated ahd
includes key switches corresponding to.the indivyidual keys.
If necessary, the keyboard 19 may also ir_xclude a touch
detection means such as a key depressing force detection
device. Althdugh“described here as employing the keyboard
19 that is a fundamental performance operator relatively easy
to understand, the embodiment may of course employ any
performance opérating member other than the keyboard 19.

The depreésed key.detection circuit 13 includes key
switch circuits that are provided in corresponding relations
to the pitch designating keys of the keyboard 19. This
depressedﬁkéy detection circuit 13 outputs a key-on event
signal upon its detection of a change from the released étate
to the depressed state of a key, and a key-off event signal

upon its detection of a change from the depressed state to
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the released state of a key. At the same'time, the depressed
key detection circuit 13 outputs a key code (note number)
indicative of the key corresponding to the key-on or key-off
event signal. The depressed key detection circuit 13 also
determines the depression velocity er force of the depressed
key so as to output velocity data and after-touch data.

The switch operation detection circuit 14 is provided,

"’in corresponding relations to operating members (switches)

provided on the operétion panel 2, for outputting, as event
information, operation data responsive to the operational
state of the individual operating members.

The . display circuit 15 controls information to be
displayed on the LCD 20 prpvided on the operation panel 2 and
the respective operational states (i.e., lit, turned-OFF and
blinking states) of LEDs provided on the panel 20 in

corresponding relations to the operating members. The

:Qpe;ating members provided on the operation panel 2 include

i

song'selectibn switches 21A and 21B, accompaniment switch 22,
replace switch 23, style conversion switch 24, start/stop
switch 25, sequeﬁcer channel switches 26 and accompaniment
channel switches 27. Although Yarious other operating
members than the above-mentioned are provided on the
operation panel 2 for selecting, setting and controlling the
tone color, wvolume, pitch, effect etc. of each tone to be
generated; only fhose directly associated with the present

embodiment will be described hereinbelow.
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The song selection switches 21A and 21B are used to
seléct the name of a song to be displayed on the LCD 20. The
accompaniment switch 22 activates or deactivates an automatic
accompaniment performance. The style conversion switch 24
activates or deactivates a style conversion process based on
the style/section converting table. The replace switch 23
sets a mute or non-mute state of a predefermined sequencer
channel, and the start/stop switch 25 starts or stops an
automatic performance. The sequencer channel switches 26
selectively set a mute or non-mute state to the corresponding
sequencer channels. | The accompaniﬁént channei switches 27
selectively set a mute/non-mute state to the. correspondihg
automatic accompaniment channe_ls. The hEDs are provided in
corresponding relations tb the individual sequencer' and
accompaniment channel swifches__ 26 and 27 adjacent to the

upper edges thereof, in order to display the mute or non-mute

states of the corresponding channels.

The tone source circuit 16 may employ any of the |

conventionally-known tone signal generation systems, such as

- the memory readout systé:m where tone waveform sample value

data prestored in a waveform memory are seqpentially read out
in res_ponSe- to address data varying in accordance with the
pitch of tone to be generated, the FM sﬁrstem where tone
waveform sample value data are obtained by performing
predefermined frequency modulation using the above-mentioned

address data as phase angle parameter data, or the AM system
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where tone waveform sample value data are obtained by
performing predetermined amplitude modulation using the
above-mentioned address data as phase angle parameter data.

Each tone signal generated from the tone source circuit

16 is audibly reproduced or sounded via a sound system 1A

(comprised of'amplifiers and spéakers).

The timer 17 generates tempo clock pulses to be useﬁ for
counting a time interval and for setting an automatic
performance tempo. The frequency of the tempo clock pulses
is adjustable by a tempo switch (not shown) provided on the
operation panel.z. Each generated tempo clock pulse is given
to the CPU 10 as an interrupt command, and the CPU 10 in turn
ekecutes various automatic performance prdcesses as timer
interrupt processes. In this embodiment, it is assumed the
frequency is selected such that §6 tempo clock pulses are
generated per quarter note.

It should be obvious that data may be exchanged via a
MIDI-interface, public communication line or network, FDD
( £floppy diék drive), HDD (hard disk drive) or the like rather
than the above-mentioned devices.

Now, various processes performed by the CPU 10 in the
electronic musical instrument will be described in détail on
the basis of the flowcha;ts shown in Figs. 3 to 13.

Fig. 3 illustrates an example of a song selection
prodess performed by the CPU 10 of Fig. 1 when the song

selection switch 21A or 21B on the operation panel 2 is
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activated to select song data from among those stored in the
RAM 12. .This song selection process is carried out in the
following step seQuence.

Step 31: The initial setting data 6f the song data
selected via the song selection switch 21A or 21B is read out
to establish various initial conditions, such as initial tone
color, tempo, volﬁme, effect, etc. of the individual
channels. |

Step 32: The sequence data of the selected song data is
read out, and a search is made for any of the channels where
there is an event and a style-related event. That is, any
channel number stored with note event and performance event

data is read out, and a determination is made as to whether

. there is a style-related event such as a style/section, chord

event or the like in the sequence data.

| Step 33: On the basis of the search result obtained at
preceding step 32, the LED is lit which.is located adjacent
to the sequencer channel switch 26 corresponding to the
channel having an event.

Step 34: On the basis of the search result obtained at
preceding steb 32, a determination is made as to whether
there is a style-related event. With an affirmative (YES)
determination, the CPU 10 proceeds to étep 35; otherwise, the
CPU 10 branches to step 36.

Step 35: Now that preceding step 34 has determined that

there is é style-related event, "1" is set to style-related
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event presence flag STEXT. The style-related event pfesence
fiag STEXT at a value of flf_;n@icates that there is a style-
related event in the se@ueﬁce data of the song data, whereas
the flag STEXT at a value of "0" indicates that there is ho
such style-related event.

Step 36: Because of the determination at step 34 that

there is no style-related event, "O" is set to the style-

' related event presence flag STEXT.

Step 37: First delta time data in the song data is
stored into sequencer timing register TIMEl which counts time
for sequentially reading out sequence data ffom the song data
of Fig. 2A.

Step 38: "0O" is set to accompaniment—on f1ag ACCMP,
replace-on flag REPLC and style-conversion-on flag STCHG.
The accompaniment-on flag ACCMP at a value of "1l" indicates
that an accompaniment is to be performed on the bésis of the
style data of Fig. 2B, whereas the accompaniment-on flag
ACCM# at a value of "0" indicates that no such accompaniment
is to be performed. The replace-on flag REPLC at "1"
indicates that the seqﬁencer channel corresponding to a
feplace event is to be placed in the mute or non-mute state,
whereés the replace-on flag REPLC at "0" indicates that no
such muté}ﬁon-mute control is to be made. Further, the
stYle—conversidn-on flag STCHG at value "1" indicates that
a conversion process is to be performed on the basis of the

style/section converting table, whereas the style-conversion-
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on flag STCHG at value "0" indicates that no such conversiqn'
is to be performed.

Step 39: The LEDs associated with the accompaniment
switch 22, replace switch 23 and style conversion switch 24
on the operation panel 2 ére turned off to inform the
operator (player) that the musical instrument is in the

accompaniment-OFF, replace-OFF and style-conversion-OFF

'“ététes. After that, the CPU 10 returns to the main routine.

Fig. 4 is a flowchart illustrating an example of an
‘accompaniment switch process performed by the CPU 10 oleig.
1 when the accompaniment switch 22 is activated on the
operation panél 2. This accompaniment switch process is
carried ouf in the following step sequende.

Step 41: It is determined whether or not the style-
related event presence flag STEXT is at "1". If answered in

the affirmative, it means that there is a style-related event

. ,in the song data, and thus the CPU 10 proceeds to step 42.

If aﬂswered in the negative, it means that there is no style-
related event in the song data, and thus the CPU 10
immediafely returns to the main routine.

Step 42: In order to defermine Whether an accompaniment
is ON or OFF at the time of activation of the accompaniment
switch 22, a determination is made as to whether the
accompaniment-on flagf ACCMP is at "1" or not. If the

accompaniment-on flag ACCMP is at "1" (YES), the CPU 10 goes

to step 48, but if not, the CPU 10 branches to step 43.
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Step 43: Now that preceding step 42 has-determined that
the accompaniment-on flag ACCMP is at "0" (accompaniment
OFF), the flag ACCMP and replace-on flag REPLC are set to."l“
to indicate that the musical instrument will be in the
accompaniment-ON and replace-ON_states from that time on.

Step 44:'A readout position for an accompaniment pattern
of a predetermined section is selected from among the style
data of Fig. 2B in accordance with the stored values in the
style number register STYL and section number register SECT
and the current performance pos1tion and a time up to a next
event (delta time) is set to style timing register TIME2..
The style number-register-STYL and section number'register
SECT store a style number and a sectien nﬁmber, respectively.

The style timing register TIME2 which counts time for

' sequentially  reading out accompaniment patterns from a

predetermined section of the style data of Fig. 2B.

Step 45: All accompaniment patterns specified by the
stored values ;n the style number register STYL and section
number register SECT are read out, and a'search is made for
any channel where there is an event.

Step 46: On the basis of the search result obtained at

preceding step 45, the LED is 1lit which is located adjacent

~ to the accompaniment channel switch 27 corresponding to the

channel having an event.
Step 47: The LEDs associated with the accompaniment

switch 22 and replace switch 23 are lit to inform the
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operator (player) that the musical instrumen'f: is in the
accompaniment-ON and replace-ON states. After that, the CPU_
10 returns to the main routine. |

Step 48: Now that preceding step 42 has.determined that
the accémpaniment-on flag ACCMP is at "1" (accompaniment ON),
"Q" is set to the accompaniment-on flag ACCMP, replace-on
flag REPLC and stjle-conversion-on flag STCHG.

| Step 49: It is determined whether running state flag RUN
is at "1", i.e}, hhether an automatic performance is in
progress. If answered in the affirmative (YES), the CPU 10
proceeds to step 4A, but if the flag RUN is at "O", the CPU
10 jumps. to step 4B. The running state flag RUN at "1"
indicatés that. an automatic performance is in progress,
whereas the running state flag RUN at "0" indicates that an
automatic pefformance is not in progress.

Step 4A: Because of the determination at step 49 that
an automatic performance is in progress, a style-related
accoﬁpaniment tone being currently generated is deadened or
muted.

Step 4B: The LEDs associated with the accompéniment
switch 22, replace switch 23 and style conversion switch 24
on the operation panel 2 are turned off to inforia the
operator (player) that the musical instrument is in the
accompaniment-OFF, replace-OFF and style-conversion-OFF
states. After that, the CPU 10 returns to the main routine.

'Fig. 5 illustrates an example of a replace switch
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process performed by the CPU of Fig. 1 when the replace
switch 23 is activated on the operation panel 2. This
replace switch process is carried out in the following step
sequence.

Step 51: In order to determine whether an accompaniment
is ON or OFF at the time of activation of the replace switch
23, a determination is made as to whether the accompaniment-
on flag ACCMP is at "1" or not. If the accompaniment-on flag
ACCMP is at "1" (YES), the CPU 10 goes to step 52, but if
not, the CPU 10 ignores the activation of the replace switch
23 and returns to the main routine.

Step 52: Now that preceding step 51 has determined that
the accompanimeht-on flag ACCMP is at "1" (accompaniment ON),
it is detérmined at this step whether the replace-on flag
REPLC is at "1", in order to ascertain whether a replace
operétion is ON or OFF. If the replace-on flag REPLC is at
"1" (YES), the CPU 10 proceeds to step 55; otherwise,lthe CPU
10 bfanches to step 53. . _ _

Step 53: Now that preceding step 52 has determined that
the'replace-on-flag REPLC is at "0O" (replace OFF), the flag
REPLC is set to "1" at this step.

Step 54: The LED associated with the replace switch 23
is 1it to inform the operator (player) .i:hat the musical
instrument is now placed in the replace-ON state.

Step 55: Now that preceding stép 52 has determined that

the replace-on flag REPLC is at "1" (replace ON), the fil.uyg
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'REPLC is set to "0" at this step.

Step 56: The LED associated with the replace switch 23
is turned off to inform the operator (player) that the
musical instrument is now placed in the replace-OFF state.

Fig. 6 illustrates an example of a style conversion

" switch process performed by the CPU 6f Fig. 1 when the style

conversion switch 24 is activated on the operation panel 2.
This style conversion switch process is carried out in the
following step sequence.

Step 61: In order to deterﬁine whether an accompaniment
is ON or OFF at the time of activation of the style
conversion switch 24, a determination is made as to whether
the accompaniment—on flag ACCMP'is at "1" or not. If the
accompaniment-on flag ACCMP is at "1" (YES), the CPU 10 goes
to step 62, but if not, the CPU 10 ignores the activation of
the style conversion switch 24 and réturns to the main
roufine. |

.Step 62: Now that preceding step 61 has determined that
the accompaniment-on flag ACCMP is at "1" (accompaniment ON),

it is determined at this step whether the style-conversion-on

~flag STCHG is at "1", in order to ascertain whether a style

conversion is ON or OFF. If the flag STCHG is at "1" (YES),
the CPU 10 proceeds to stepl65; otherwise, the CPU 10 goes
to step 63. |

Step 63: Now that preceding step 62 has determined that

the -style-conversion-on flag STCHG 4is at Q" (style
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conversion OFF), the flag STCﬁG is set to "1" at this step.
Step 64: The LED associated with the style conversion
switch 24 is lit to inform the operator (player) that the
musical instrument is now placed in the style-conversion-ON
state. |
Step 65: Now that preceding step 62 has determined that

the style-conversion-on flag STCHG is at "1" (style-

'ﬁébhversion ON), the flag STCHG is set to "0O" at this step.'

¢

Step 66: The LED associated with the style conversion
switch 24 is turned off'fo inform the operator (player) that
the musical instrument is now'placed in the stylchonversione
OFF étate.

Fig. 7 illustrates an example of a start/stop switch
process performed by the CPU 10 of Fig. 1 when the start/stop
switch 25 is activated on the operation panel 2. This

start/stop switch process is carried out in the following

:step“sequence.

.Step 71: It is determined whether the running state flag
RUN is at "1". iIf answered in the affirmative (YES), the CPU’
10 proceeds to step 72, but if the flag RUN is at "0", the
CPU 10 branches to step 74.

Step 72: Since the determination at preceding step 71
that an automatic performance is in progress means that the
start/stop switch 25 has been activated during the automatic
performance, a note-off signal is supplied to the tone source

circuit 16 to mute a tone_being sounded to thereby stop the
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automatic performance.
Step 73: "O" is set to the running state flag RUN.

'Step 74: Since the determination at preceding step 71

that an automatic performance is not in progress means that.

"the start/stop switch 25 has been activated when an automatic

performance is not in prdgress, "1" is set to the flag ﬁUN
to initiate an automatic performance.

Fig. 8 is a éequencer reproduction process which is
executed as a timer interrupt process at a frequency of 96
times per quarter note. This sequencer reprodudtion process
is carried out in the following égé; sequence.

| Step 81: 1t is determined whether the running state flag
RUN is at "1". If answered in the affirmative (YES), the CPU
10 proceeds to step 82, but if the flag RUN is at "O", the
CPU 10 returns to the main routine. to wait until next
interrupt timing. Namely, operations at and after step 82
will not be executed until "1" is set to the rﬁnning state
flag.RUN at'step 74 of Fig. 7.

Step 82: A determination is made as to whether thé
stored value in the segiencer timing register TIMEl is "O"
or not. If answe_'red in the a_ffirmative, it means that

predetermined time for reading out sequence'data from among

the song data of Fig. 2A has been reached, so that the CPU

10 proceeds to step 83. 1If, however, the stored value in the
sequencer timing register TIMEl is not "O", the CPU 10 jumps

to step 88.
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Step 83: Because the predetermined time for reading out
sequence data has been reached as determined at preceding
step 82, next data is read out ffom among the song data of
Fig. 2A.

Step 84: It is determined whether or not the.data read
out at preceding steb 83 is delta time data. If answered in
the affirmative,'the-cpﬁ 10 proceeds to step 85; otherwise,
the CPﬁ 10 b:anches to step 86.

Step 85: Because the read-out data is delta time data

as determined at step 84, the delta time data is stored into

the éequencer timing register TIMEL.

Step 86: Because the read-out data is not delta time
data as determined at step 84, processing correspondihg to
the read-out data (data-corresponding processing [) is
performed as will be described in detail below.

Step 87: A determination is made whether the stored
value in the sequencer timing register TIMEl is "0" or not,
i.e., whether or not the delta time data read out at étep 83
is "0". If answered in the affirmative, the CPU 10 loops
back to step 83 to read out event data corresponding tb the
delta time_ and +then performs the data-corresponding
processing I. If the stored value in the sequencer ‘timing
register TIMEl is not "O" (NO), the CPU 10 goes to step 88.

Step 88: Because step 82 or 87 has detefmined that the
stored value in the sequencer timing register TIMEl is not

"Q", the stored value in the register TIMEl is decremented
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by 1, and then the CPU 10 returns to the main routine to wait
for next interrupt timing.

Figs. 9A and §B are flowcharts each illustrating the
detail of the_data-corresponding processing I of step 86
when the data read out at step 83 of Fig. 8 is note event
data or style/section number event data.

Fig. 9A is a flowchart iilustrating a note-e#ent process
performed as the déta-corresponding processing ! when the
data read out at step 83 of Fig. 8 is note event data. This
note-event .process is carried out in the following step
sequence. |

Step 91: Becausé the data read out at stép 83 of Fig.
8 is note event daté, it.is determined whether the replace-on
flag REPLC is at "1". IWith an affirmative'answer, the CPU
10 proceeds to step 92 to execute a replace process;
6therwise, the CPUIIO jumps to step 93 without executing the
replace process.

.Step 92: Becaﬁse the replace-on flag REPLC is at "1" as
deterﬁined at pieceding step 91, it is further determined
whether the channel cdrrééponding to the eveht is in the mute
state. If answered in the affirmative, it means that the
event is to be only replaced or muted by an accompaniment

tone, so that the CPU 10 immediately returns to step 83. If

-answered in the negative, the CPU 10 goes to next step 913

since the event is ndt to be replaced.

Step 93: Since steps 91 and 92 have determihed-that the
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note event is not to be replaced or muted, performance data
eorresponding to the ndte;event is supplied to the tone
source circuit 16, and then the CPU 10 reverts to step 83.
Fig. 9B is a flowchart illustrating a style/section
number event process performed as the data- corresponding
proceSS1ng I when the data read out at step 83 of Fig. 8 is

styie/section number event data. This style/section number

event process is carried out in the following step sequence.

Step 94: Because the data read out at step 83 of Fig.
8 is style/section..number event data, it is determined
whether the styie-conversionéon flag STCHG is at "1". With
an affirmative answer, the CPU 10 proceeds to step 95 to
execute a conversion process based on the style/section
converting table; otherwise, the CPU 10 jumps to step 96.

Step 95: Because the style-conversion-on'flag STCHG is

at "1" as determined at preceding step 94, the style number

"and section number'are converted into new (converted) style

and section numbers in accordance with the style/section
converting table. |

Step 96: The style and section numbers read out at step
83 of Fig. 8 or new style and section numbers converted at
preceding step'96 are stored into the style number register
STYL and'geEtion number register SECT, respectively.

Step 97: Accompaniment pattern to be reproduced is

switched in accordance with the stored values in the style

number register STYL and section number register SECT.
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Namely, the accompaniment pattern is switched to that of the

style data of Fig. 2B specified by the respective stored

‘values in the style number register STYL and section number

register SECT, and then the CPU 10 reverts to step 83 of Fig.
8. )
Figs. 10A to 10E are flowcharts each illustrating the

detail of the data-corresponding processing I_performed at

"nsfép 86 of Fig. 8 when the data read out at step 83 of Fig.

8 is replace event data, style mute event data, other
performance event data, chord event data or end event data.

Fig. 10A illustrates a replace event process performed

as the data-corresponding processing [ when the readFout

data is replace event data. This replace event process is
carried out in the following step sequence.
First, on the basis of the read-out 16-bit replace event

data, the individual sequencer channels are set to mute or

.non-mute state. The tone of each of the sequencer channels

set as'a mute channel is muted.
The LED associated with the switch 26 corresponding to

each sequencer channel which has an event and is set to the

mute state is caused to blink. Also, the LED associated with

the switch 26 corresponding to each sequencer channel which
has an event and is set to the non-mute state is 1lit, and
then the CPU 10 reverts to step 83 of Fig. 8. Thus, the

operator can readily distinguish between the sequencer

'channels which have an event but are in the mute state and
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other sequencer channels which are in the non-mute state.
Fig. 10B illustrates a style mute event process
performed as the data-corresponding processing I when the

read-out data is style mute event data. This style mute

~event process is carried out in the following step sequence.

First, on the basis of the read-out 16-bit style mute
event data, the individual accompanimént channels are set to
the mute or non-mute state. The tone of each of the
accompaniment channels set to the mute state is muted.

The LED associated with the switch 27 cbrrespoﬁdihg to
each accompanimeht channel whicﬁiﬂgé an event and is set to
the mute state is caused to blink. Also, the LED associated
with the switdh' 27 corresponding'“to” each accompaniment
channel which has an event and is set to the non-mute state
is 1lit, and then the CPU 10 reverts to step 83 of Fig. 8.
Thus; the operator “c¢an readily distinguish between the
accompaniment channels which have an event but are in the
mute‘state and other accompaniment channels which are in the
non-mute state.

Fig. 10C illustrates an other performance event process
executed as the data-corresponding processing I when the
read-out data is other performénce event data. In this other
performance event process, the read-out performance event
data is supplied to the tone source circuit 16, and then the
CPU 10 reverts to.step'BS of Fig. 8.

Fig. 10D illusfrates a chord event'process executed as
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the data-corresponding processing [ when the read-out data
is chord event data. In this chord event process, the read-
out root data and type data are stored into root register
ROOT and type régister TYPE, and then thé CPU 10 reverts to
step 83 of Fig. 8.

Fig. 10E illuétrétes an end event process executed as
the data—corresponding pfocessing I when the read-out data

is end event data. In this end event process, all tones

~ being generated in relation to the sequencer and style are

muted in response to the read-out end event data, and the CPU
10 reverts to step 83 of Fig. 8 after having reset the
runnihg state flag RUN to "O".

Fig. 11 illustrates an example of a style reproduction
process ﬁhidh is executed in thé following Step sequence as
a timer interrupt process at a frequency of 96 times per
quarter note. |

Step 11l: A determinétion is made as to whether the
musical instrument at the current interrupt timing is in the
accbmpaniment-ON or accompaniment-QOFF state, i.e., whether
the adcompaniment—on flag ACCMP is at "1" or not at the
current interrupt timing. If the flag ACCMP is at "1", the
CPU 10 proceeds to step 112 to execute an accompéﬁiﬁénn, but
if not, the CPU 10 returns to the main routine without
executing an accompaniment and waits until next interrupt
timing. Thus, operations at and after steﬁ 112 will not be

performed until the accompaniment-on flag ACCMP is set to "1"
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at step 43 of Fig. 4.

- Step 112: A'determination is made as to whether the
running state flag RUN is at "1" or not. If the flag RUN is
at "1", the CPU 10 proceeds to step 113, but if not, the CPU
10 returns to the main'foutine to wait until next interrupt
timing. Thus, operations at and éfter sfep 113 will not be
performed until the running stafe flag RUN is set to "1" at
step 74 of Fig. 7.

Step 113: A determination is made'és to whether the
stored value in the style timing register TIME2 is "0" or
not. If answered in the affirmative, it means that
predetermined time for reading out accompanimenf data from
among the style data of Fig. 2B has been reached, so that the
CPU 10 proceeds to next step 114. If, however, the stored
value in the.style timing register TIME2Z is not "0", the CPU
10 jumps to step 119.

Step 114: Because the predetermined time for reading'out
style data haé been reached as determined at preceding step
113, next data is read out from among the style data of Fig.
2B.

Step 115: It is determined whether or not the data read
out at preceding'step 114 is delta time data. If answered
in the affirmative, the CPU 10 b:oceeds to step 116:
otherwise, the CPU 10 branches to step 117.

Step 116: Because the read-out data is delta time data

as determined at step 115, the delta time data is stored into
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the style timing register TIME2.
Step 117: Because the read-out data is not delta time

data as determined at step 115, pfocessing corresponding to

the read-out data (data-corresponding processing ‘Tyis

performed as will be described in defail below.

'Step 118: A determination is made whether the stored
value in the style timing register TIME2 is "0" or not, i.e.,
where 6r not fhe'delta_time data read out at step 114 is "0".
If answered in fhe affirmative, the CPU 10 loops back to step
114 to read out event data corresponding to the delta time

and then performs the data-corresponding processing II. If

‘the stored value in the style timing register TIME2 is not

"o" (NO), the CfU 10 goes to step 119. _

Step 119: Because step 113 or 118 has determined that
the stored value in the style timing register TIME2 is not
"0", the stored value in the register TIMEZ_is decremented

by 1, and then the CPU 10 returns to the main routine to wait

until next interrupt timing. -

Figs. 12A to 12C are flowcharts each illustrating the
detail of the data-corrésponding processing I of step 117

when the data read out at step 114 of Fig. 11 is note event

data, other performance event data or end event data.

Fig. '12A is a flowchart illustrating a note-event
process performed as the data-corresponding processing i
when the read-out data is note event data. This note-event

process is carried out in the'following step sequence.
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Step 121: It is determined whether the .channel
cofresponding to the event is iﬁ the mute state. If answerea
in the affirmative, it means that no performance relating to
the event is not to be executed, so that fhe CPU 10
immediately returns to the main routine. If answered in the
negative, the CPU 10 goes to next step 122 in order to
execute performance relating to the event.
| Step 122: The note number of the read-out note event is
converted to a note number based on the root data in the root
register ROOT and the type data in the type ragiéter TYPE.
However, no such conversion is made for the rhythm part.

Step 123: Performance data corresponding to the note
event converted at preceding step 122 is supplied to the tone
source circuit 16, and then the CPU 10 reverts to step 114
of Fig. 11. |

.Fig. 12B illustrates an other performance event process

.. @xecuted as the data-corresponding processing I when the

read-out data is other performance event data. In this other

performance event process, the read-out performance event
data is supplied to the tone source circuit 16, énd fhen the
CPU 10 reverts to step 114 of Fig. }1. |
Fig. 1l2C illustrates an end event process executed.as
the data-corresponding processing I when the read-out data
is end event data. In this end event process, the CPU 10
moves to the head of the corresponding accompaniment data

since the read-out data is end event data, and reverts to
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step 114 of Fig. 11 after storing the first delta time data
into the style timing register TIME2. '
Although the embodiment has been described so far in

connection with the case where the mute/non-mute states are

set on the basis of the replace event data or style mute

event data contained in the song data, such mute/non-mute
states can be'set individuaily by activating the sequencer
channel switches 26 or accompaniment channei switches 27
independently. That is, the LEDs associated with the
sequenber and accompaniment chapnel switches 26 and 27
corresponding each channel havinélgﬁ“event are kept 1lit, and

of those, the LED correspohding to each channel in the mute

state is caused to blink. Thus, an individual channel switch

process of Fig. 13 is performed by individually activating

 the channel switches associated with the LEDs being lit and

blinking, so that the: operator is allowed to set the
mute/non-mute states as desired. The individual channel
switéh process will be described in.detail hereinbelbw.

Fig; 13 is a flowchart illustrating an example of the
individual channel switch process performed-by the CPU of
Fig. 1 when any_bf the sequencer chénngl switches 26 or
acéompaniment channel switches 27 is activated on the
operation panel 2. This individual channel switch process
is carried out in the following step sequehce.

Step 131: It is determined whether or ndt there is any

event in the channel corresponding to the activated switch.
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If answered in the affirmative, the CPU proceeds to 132, but
if not, the CPU 10 returns to the main routine.

Step 132: Now that preceding step 131 has determined
that there is an event, it is fﬁrther determined whether the
corresponding channel is currently in the mute or nbn-mute
state.. If the corresponding channel is in the mute state
(YES), the CPU 10 proceeds to steb 133, but if the
corresponding channel is in the non-mute state {NO), the CPU
10 branches to step 135. _

Step 133: Now that the corresponding channel is
currehtly in the mute state as determined at preceding step
132, the -channel is set to the non-mute state.

Step 134: The LEDs associated with the corresponding
channel switches 26 and 27 are lit to inform that the channel
is now placed in the non-mute state.

Step 135: Now that the corresponding channel is
currently in the non-mute state as determined at preceding
step 132, the channel is set to the mute state. |

Step 136: Tone being generated in the accompaniment
channel set to the mute state at preceding step 135 is muted.

Step 137: The LEDs associated with the correspondihg
channel switches 26 and 27 are caused to blink to'iﬁférmlthat
the channel is now placed in the mute state.

Although the embodiment has been described so far in
connection with the case where the sequencer mute/non-mute

states are set on the basis of the replace eVent data
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contained in the song data and the sequencer mute/non-mute
states are set on the basis of the style mute event data
contained in the seng data, such sequencer mute/non-mute'
states may be eet by relating the replace event process to
the style mute event process. That is, when a sequencer
channel is set to the mute state, a style_ channel
corresponding to the channel may be set to the non-mute
state; conversely, when a sequencer ehenﬁel is set to the
noﬁ-mute state, a style channel corresponding to the channel
may be set to the mute state. Another embodiment of the
reélace event process corresponding to such a modification
will be described below. The cbrrespending channels mey be
dete:mined on the basis of respective tone colors set for the
sequencer and style or by the user,'or may be predetermined
for each song.

Fig. 14 is a flowchart illustrating the other example

of the replace event process of Fig. 10, which is carried out

in the_following step segquence.

On the basis of the read-out 16-bit replace event data,
the individual sequencer'channels are set to the mute or ﬁon-
mute states; Tone being generated in eech'of the sequencer
channels set to the mute state at the preceding step is
mﬁted. |

The LED associated with the switch 26 corresponding to
each sequencer channel which has an event and is set to the

mute state is caused to blink.
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The style-~-related accdmpaniﬁent channel of the part
correéponding to the channe;“sqt to the non-mute state by the
sequencer's operation is set to the mute stafe.

Tone being generated in the accompaniment channel set
to the mute state is muted.

The LED associated with the accompaniment:channel switch
27 corresponding to each sequencer channel which has an event
and is set to the mute state is caused to blink.

While the embodimenf has been described in connection
with the case where the automatic performance device has an
automatic accompaniment function, a description will be made
hereinbelow about another_embodiment where the automatic
performance device'has no automafic aécompanimept function.
Fig. 15 is a flowchart illustrating a sequencer reproduction
process I performed where the automatic performance device
is of the sequencer type having no automatic-accdmpaniment
function. Similarly to the sequencer reproduction process
of Fig. 8, this sequencer reproduction process I is
performed as a‘timer interrupt process at a frequency of 96
times per quarter note. ‘This sequencer reproduction process
I is different from the sequencer reprodﬁction process of
Fig. 8 in that only when the read-out data is sequence event
data (notéﬁévent data or other performance event data) or end
event data, processing corresponding to such read-out data
is performed, but no processing is performed when the read-

out data is other than the above-mentioned, such as
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style/section event data, chord event data, replace event
data or style mute event data. The sequencer reproduction
process I is carried out in the following step sequence.
Step 151: It'is determined whether the running state
flag RUN is at “1"; ' If answered in the affirmative (YES),
the CPU 10 éroceeds to step 152, but if the flag RUN is at

"O0", the CPU 10 returns to the main routine to wait until

" ‘next interrupt timing. Namely, operations at and after step

152 will not be executed until "1" is set to the running
state flag RUN at step 74 of Fig. 7.

Step 152: A determination is made as to whether the
stored value in the sequencer timing register TIME1 is "O"
or not. If answered in the affirmative, it means that
predetermined time for reading out sequence data from among
the song data of Fig. 2A has been reached, soO that the CPU

10 proceeds to next'step 153. 1If, however, the stored value

., in_the sequencer timing register TIMEl is not "0", the CPU

10 goes to step 158.

Step 153: Because the predetérmined time for reading out.
sequence data has been,ieachéd as determined at:preceding
step 152, next data is read out frop among the soné data of
Fig. 2A.

Step 154: It is determined whether or not the data read
out at preceding step 153 is delta time data. If answered
in the affirmative, the CPU 10 _proceeds. to step 155;

otherwise, the CPU 10 branches to step. 156.
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Step 155: Becéuse the read-out data is delta time daté
as determined at préceding step 154, the delta time data is
§tored into the sequencer timing register TIMEl.

Step 156: Because the read-out data is not delta time
data as determined at step 154, it is further determined
whether the read-out data is end event data. If it is end
event data (YES), the CPU 10 proceeds to step 157, but if
not, the CPUIIO goes to step 159.

Step  157: Now that preéeding step 156 has determined
that the read-out data is end event data,hseguencer-related
tone béiﬁg'generated is muted. o

Step 158: The running state flag RUN is reset to "O",:
and the CPU 10 reverts to step 153..

'Step 159: Now that the read-out data is other than end
event dafa as determined at step 156, a further determination
is made as to whethér the read-out data is- sequence event
data (note event data or other performance event déta). I1f
it ié_sequence event data (YES),Ithe CPU 10 proceeds to step
15A, but if it is other than sequence event data (i.e.,
style/section event data, chord event data;:replace event
data or style mute event data), the CPU ;O reverts to sfep
153. | |

Step 15A: Because the read-out data is sequence event
data as determined at preceding step 159, the event data is
supplied to the tone source circuit 16, and the CPU 10

reverts to.step 153.
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Step 15B: A determination is made whether the stored
value in the sequencer timing register TIME1 is "0" or not,
i.e., whether or not the delta time data read out at step 153
is "0". If answered in the affirmative, the CPU 10 loops
back to step 153 to read out event data corresponding to the
delta time and then performs the operations of eteps 156 to

15A. If the stored value in the sequencer timing register

TIMEl is not "O" (NO), the CPU 10 goes to step 15C.

Step 15C: Because step 152 or 15C has determined that
the stored value in the sequencer timing register TIMEl is
not "O", +the stored value in the register TIMEl is
decremented by 1, and then the CPU 10 returns to the main
routine to wait until next interrupt timing.

As mentioned, in the case where the automatic
performance device has no automatic accompaniment function,
sequence performance is executed by the sequence reproduction

process I on the basis of the sequence data contained in the

RAM 12, while in the case where the automatic performance

device has an automatic accompaniment function, both sequence
performance and aecompaniment performance are executed by the
sequence reproduction process and style reproduction process.
In other words, using the song data stored in the RAM 12 in
the above-mentioned manner, sequence performance can be
executed irrespective of whether the automatic performance
device has an automatie accompaniment function or not, and

arrangement of the sequence performance is facilitated in the
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case where the autométic performance dévice has an automatic
accompaniment function.

Although the mute or non-mute state is set for each
sequencer channel in the above-mentioned embodiments, it may
be set separately for each performance part. For example,
where a plurality of channels are combined to form a single
performance part and suchla part is set to be muted, all of
the corresponding channels may be muted.

Furthér, while in the above-mentioned embo'diments, mute-
related data (replace event data) is inserted in the
sequencer performance information to allow the to-be-muted
channel to be changed in accordance with the predetérmined

progression of a music piece, thé same mute setting may be

‘maintained throughout a music piece; that is,'mute-related

information may -be provided as the initializing information.
Alternatively, information indicating only whether or not to
mute may be inserted in the sequencer performance data, and
each.channel to be muted may be set separately'by the initial
setting information or by the operator operating the
automatic performance device. |

Further, a performance part of the sequencer that is the
same as an automatic performance part to be played may be
automatidally muted.

Although the embodiments have been described as
providing the style/section converting table for eaqh scng,

such table'information may be provided independently of tie
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song. For instance, the style/section converting tables may
be provided in RAM of the'aytqmatic performance deviée.

Furthermore, althouéh the embodiments have been
described in connection with the case where the style data
is stored in the automatic performance device, a portion of
the style data (data of style peculiar to song) may be
contained in the song data. With this arrangement, it is
sufficient that only fundamental style data be stored in the
automatic performance device, and this effectively saves a
memory capacity.

In addition, while the above embodiments have been
described in connection with an electronic musical instrument
containing an automatic accompaniment performance device, the
present invention may of course be applied to a system where
a sequencer'moduie for executing an automatic performance and
a tone source module having a tone source circuit are

provided separately and data are exchanged between the two

- modules by way of well-known MIDI standards.

Morebver, although the embodiments have been described

in connection with the_éase where the present invention is

_ applied to aui:omai:ic performance, the present invention may

also be applied to automatic rhythm or accompaniment
performarice.

The present arranged in the above-mentioned manner
achieves the superior benefit that it can easily vary the
arrangement of a music piece Qith no need for editing

performance data.
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CLAIMS.

1. An automatic performance device comprising:

storage means (11, 12) for storing first automatic
performance data for a_piurality of performance parts and
second automatic performance data for at least one
performance part; ‘
: first performance means (10, 16, 17, 21A, 21B, 25) for
reading out said first automatic performance data from said

stcrage means (12) to execute a performance based on the

read-out first automatic performance data; and

second performance means (10, 16, 17, 22) for reading
out said second automatic performance data from said storage
means (11) to execute a performance based on the read-out
second automatic performance data, |

characterized in that said automatic performance device

. further comprises:

mute means (10) for muting the performance for at least
one of Athe performance parts of said first automatic
performance data, when said second performance means executes
the performance based on said second automatic performance

data.

2. An automatic performance device as defined in claim 1
wherein information designating the performance part to be

muted by said mute means is contained in said first automatic
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performance data.

3. An automatic performance device as defined in claim 1
which further comprises a part-selecting operating membef
(26) for seleCting the performance part to be muted by said

mute means.

4. An automatic performance deviée as defined in claim 1
which includes é'member (22) for making a selection as té
whether or not a performance by said-secénd performance means
is to be executed. o

5. An automatic performance devicé éé defined in claim 1
which includés a member (23) for making a sélection as to
ﬁhether or not a performance for a predetermined performance
part of said first automatic performance data is to be muted _
when said second performance means executes the performance

based on said second automatic performance data.

6.  An automatic performance device as defined in claim 1

wherein when the performance part to be muted is changed from
one performance part to another, said mute means mutes the
performance part of said second automatic performance data

that corresponds to said one performance part.

7. An automatic performance device as defined in claim 1
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wherein the performance part of said first automatic
performance data to be muted by said mute neans corresponds
to the performance part of said second automatic performance

data.

8. “ An automatic performance device as defined in claim 1
whereih said second automatic performance data contains
aufomatic accompaniment péttern data for each of a plurality
of performance styles and said first automatic performance
déta contains pattern des_ignation information that designates
which of the performance styles are to bé used, said second
performance means reading out the automatic accompanihent
pattern data from said storage means (11) in accordance with
the pattern designation inforﬁation read out by said first
performance means so as to execute a performance based on

said automatic accompaniment pattern data.

9. A method of processing automatic-performance data to
execute an automatic performance by reading out data from a

storage device which stores first aﬁtomatic performance data

'fof first and second performance parts, said method

comprising the steps of:

when the automafic performance data stored in said

stdrage'device'is read out and processed by a first-type

automatic performance device capable of processing only said

first automatic performance data, performing said first and
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second performance parts 6n the basis of said first automatic-
performance data, and

when the automatic performance data stored in said
storage device is read out and processed by a second-type
automatic performance device capable of processiﬁg said first

and second automatic performance data, performing said first

'performahce part on the basis of said first automatic

performance data and also performing said second performance

part on the basis of said second automatic performance data.

10. A method as defined -in claim 9 wherein said first
automatic performance data is song data containing

performance data of a music piece from beginning to end

" thereof, and said second automatic performance data is

performance pattern data for one or more measures that is

performed repeatedly.

11-. | A method as defined in csl.aim 9 wherein said storage
device stores a plurality of sets of said second automatic
performance data, and said first automatic performahce data
contains designation data to des'ig'nating any of the sets of

said second automatic performance data.

12. A method as defined in claim 11 wherein the set of said

second automatic pérformance data to be designated by the

designation data is variable.

This Sheet Has Been Rep

L II llll




