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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 particularly to an automatic performance
device which can easily vary arrangement_of a music piece
during an automatic performance.

Secuencerrtype automatic performance devices nave been
'known thch_have.memory storing sequential performance data
prepared for each of a plurality of performance parts and
executes automatic performance of a music piece by
sequentially reading out the performance data from the memory
in accordance with the progress of the music piece. The
performance parts are almelody part,.rhythm part, bass part,
chord part, etc. |

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

where pattern numbers -are set in advance by header

N ok

information or by use of predetermined operating members to

indicate which of the accompaniment data are used to execu®s -



~performance parts are a nelody part, rhythmpart, bass part, chord

part, etc. 15 O her-type automati c performance devi ces have al so
been . * known whi ch, for some of the rhythm bass and chord parts,
execut e automati c acconpani nent on the basis of acconpani nent pattern
data stored separately from sequential perfornmance data. O such
automati c perfornmance devices, there are ones 20 where pattern nunbers
are set in advance by header ' i nformati on or by use of '
predet ermi ned operating nmenbers to - 2ndicate which of the

acconpani rrent data are used to execute

-2- automatic acconpaninent, and _others which enploy
acconpani marﬂn paButPmagisi grﬁﬁqqm’ﬁi&t%nt B4 ngothergat vhdeh  empl@viver s
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chord parts ar ebe é) ' ‘Calézyde O%er r1:theédpredet:ermined progression of a music
| piece (e.g., Japanese patent publication No. HEI 4-37440).
5 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
10 devices which execute automatic performance for.. all the
performance parts in accordance with the sequential
performance data are diéadvéntageous' in lthat the executed
_performance tends to become monotonous 5ecaus_e the same
performance is repeated every fime as in tape recorders. The

_,1_5 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.

20 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

25 pattern numb;'rs designating accompaniment pattern data.

However, to this end, the automatic performance devices must



on the basis of chord progression data or a chord desi gnated by a
plgyer V|a a keyboard, into tones suitable for the - chord.

However! the conventional |l y-known autonatic performance 10 devices which
execute autonatic performance for all the performance parts in
accordance with the sequenti al performance data are di sadvant ageous
In that the executed performance tends to becone nonotonous because
the sane performance is repeated every tinme as in tape recorders. The.
15 only way to vary the arrangenent of 3 he performance in such

automati c performance devices was to edit the perfornance dat a
directly. But, editing the performance data was very. difficult to
those peopl ethewisalivesr haveh amcausanatis cﬁcqq{@anlmenﬁ)eﬁlﬂf’ﬁﬁﬁee dehe.

20 The prior automatic perfornanciﬁdeV|ces
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5 of a music piece on the basis of the pattern numbers.
Further, even where the performénce data containing data for
all the performance parts are performed Dby the automatic
-“ﬁéfformance devices having an automatic accompaniment

function, the arrarigément of a music piece could not be

10 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. |

15 | 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

20 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

- 25 the storage section to execute a performance based on the

¢
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themsel ves have an automatic acconpani nent function; the
pattern nunbers are neani ngl ess data for those automatic

devices'having no automati ¢ acconpani nent function, and hence the
devices could not effect arrangenent 5 of a nusic piece on the basis of
the pattern numbers. Further, even where the performance data

contai ning data for all the performance parts are performed by the

automatic
functi on,

per f ormance devi ces havi ng an aut omati ¢ acconpani nent

t he arrangenent of a nusic pie@e-could not be 10 varied.

It is . therefore an object of the present invention to provi de an
automati c performance device which can easily vary t he arrangenent
a nusic pi esecendhantomatici perfarnance data,)ehpsapkezdzgd in that sai
order to acconplish the above-nenti oned object
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automatic performance device fu é%ef'c%gprises 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 data for at least one
performance part. For instance, the first automatic

performance data may be sequence data which are prepared

sequentially in accordance 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 perfofmance 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

per f ormance

of
In



automati c performance device according to a first aspect of t he
prpsent}invention conprises a storage section for storing first
automati c perfornmance data for a plurality of per formance parts and
second automatic performance data for 20 at |east one performance part, a
first performance section for reading out the first automatic
performance data fromthe - storage section to .execute a perfornmance
based on the first ‘automati ¢ performance data, and a second

per for mance section for readi ng outsthe second automatic perfornmance
data from 25 the storage section to execute a perfornmance based on the
-4- ' second automatic perfornmance data, characterized in that said
aut omati ¢ pendor bancompatidle uvithr eagiprothera mitheseferen the mygp
muting the performance for at |east one of the performance parts of
the first aBestkon Fartes ndhcoeFformange (for AL s%gﬁﬁ*d' p2ReorFhincthe

secti on executes the performnce - -
performance parts of the first automatic performance data

executed by the first performaﬁce section, so as to treat the
5 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
10 automatié 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
15 pattern data from the storage section in accordance with the
pattern designation information read out by the first
performance section so as to execute a performance based on

the automatic accompaniment pattern data.
In an automatic performance device accofding to a second
- 20 aspect bf the preSent‘ inQéntion, the second automatic
performance data contains automatic accoﬁpaniment paftern
data for each of a plurality of performance styles (e.g.,
rhythm types such és rock and waltz) and the first automatic
performance data contains pattern deSignétion information
25 that designates which of the performance styles are to be

used, and the device further comprises a conversion section



based on the second automatic perfbrnance dat a.

performnce

devi ce arranged in the above- nenti oned nmanner, the

storage section stores the first automati c performance data for. a

plurality of performance 10 parts (e.g., nelody, rhythm bass and chord

parts) and the second automatic performance data for at |east one

per f or mance
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part. For instance, the first automatic

data nmay be sequence data which are prepared sequentially

in accordance with the predetermned pregression 15 of a nusic piece,
whil e the second automati c performance data may be acconpani nent
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10

15

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

20

25

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

In the automatic



not be conpatible wth each other. Therefore, the nute section nutes
a performance for at |east one of the performance parts of the first
automati c perfornance data executed by the first performance section,
so as to treat the 5 performance by the second perfornance section with
priority: - Thus, the arrangenment of a nusic piece can be varied easily
by only changing the automatic performnce executed by the second
performance section. The second automatic performance data may
contain 10 aut omati ¢ acconpani nent pat?ern data for each of a plurality
of performance styles and said first automatic performance dat a
contains pattern designation informatign that designates whi ch of  the
perLornanceggﬂ%lEQFFR%PtQPf%Q%%EH?nTﬁ%gggﬁﬁﬁﬂ°n' per f or mance section
reads out the aut tic_accoppapinent. 15 te fromt e, orage
section in accordante W?ﬁe?ﬁg Enven{::b%?-t'e?ir')\géeség%‘gﬁ?é%sn | ié\)f o'{r' mat?%n ‘?gad
out by the fprégessing automatic performance data to execute an automatic

performaﬁce by reading out data from a storage device storing

5 first -autometic performance data for first and second
performance parts, whioh oomprising the steps of performing

the first and second performance parts on the basis of the
first automatic performance data when the automatio
performance data stored in the storage device is read out and

10 processed by a first-type automatic'.performance device
capable of processing only the first automatic performance
oata, and performing the first performance part on the besis

.of the first automatic performance data and also performing

the second performance part on the basis of the second

15 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

20 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
automatio“performance data is data prepared sequentielly in
accordance with the predetermined progression of a music

25 piece, while the second automatic performance data is

accompaniment pattern data. Automatic performance devices,



performance section so as to execute a performance based on t he

auf onati c acconpani nent pattern data. In an automatic
performance device according to a second 20 aspect of the present
invention, the second automatic performance data contains automatic
acconpani ment pattern data for each of a plurality of performance
styles (e.g., rhyt hmtypes such as rock and waltz) and the first
automati c performance data contains pattern designation infornmation
25 t hat desi gnates which of the perfofrarce styles are.to be used,
and the-device further conprises a conversion section

- 6- for converting the pattern designation pnformati n.nead u
by the firstinganesiadancEngltede ofnen@tf G aPeE ﬂrrnancedggivé.ﬁ&t #@#"h
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accordance\géd}éégad&$fgep€£t8§3cute an automatic performance process

(first-type automatic performance device) and another

5 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

'senfomatic performance process (second-type automatic

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

10 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

15 the automatic performance data stored in the storage device

is read out and processed by the -second-type automatic

:perfprmance device, an automatic performance is executed for

the .second performance part on the basis of the second

automatic performance data. Accordingly, where an automatic

20 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
25 of the present inVention, the preferred embodiments of the

invention will be described in detail below with reference

Pl



designation information converted by the conversion section so as to
exgcute a performance based on the autonmatic acconpani nent pattern
dat a. In the automatic performance device according to the 10
second aspect of the invention, the first automatic per f or mance
data contains not only sequential performance data which are prepared
sequentially in accordance with the predeterm ned progression of a
nmusi ¢ piece but also the pattern designation information which is
stored in the 15 storage section as par9 -of the sequential perfornmance
data. - - Thus, the first performance section reads out the automatic
performance data fromthe storage section to execute an automatic
per f or mance, taluthe aeedupany g t deawitags d per f or mance $Section

repeatedly reads out the automatic¢ 28 gccogpaninent pattern data from
the storage secti®® the accompap¥ing FR3WLPERALi ¢ acconpani nent

f . At that tine, t t 1 desi o0 i i op. { ead
gﬁ[ by the | FHSe: DetPornbtetRoditral {Eanaatily) Tl THohdhal oaC
i gnation j i ' i ag. -Ih .
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the manner if, Wl Gheh£€ 1P NUALShON & Cabp?1eB0TE! BEitomatic 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;
- 10 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
15 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
amoné those stored in the RAM;
Fig. 4 is a flowchart illustrating an example of an
20 éccompaniment 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
25 a replace switch is activated on the operation panel;

Fig. 6 is a flowchart illustrating an example of a style



-7- the pattern desigantion information. ' The present
inyention also provides a nethod of processi ng autonmatic
performance data to execute an automatic per f ormance by readi ng out
data froma storage device storing 5 first automatic performance dat a
for first and second performance parts, which conprising the steps
of perform ng ‘the first and second perfornmance parts on the basis of

t he first automatic performance data when the automatic

performance data stored in the storage_dgegice is read out and 10
processed by a first-type automatic performance device capabl e of
processing only the first automatic performance data, and perform ng
the first perdmremsican parittain priocesasperformedoby ttthe {GRU 0faFigral i when
performance data and al so performn . the second performance part on
the basis ofatﬁ&yéecqu@iorauﬁuﬁgphc Jp%rﬁeitﬁﬁﬁ*c’eddégh n ‘?El%rg'fi%tic
per f or mance data stored in the storage device is read out and
processed Panel; |

Fig. 7 is a flowchart illustrating an example of a
5 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
o times per quarter note:;
10 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
15 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
20 style feproductioﬁ 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

25 117 of Fig. 11 when data read out at step 114 of Fig. 11 is

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



by a second-type automatic perfornance device capabl e of processi ng
the first and second autonatic perfornmance data. According to
the nethod, the storage device stores first 20 automati ¢ performance
data for flrst and second performance parts and second automatic
performance data for the sane - performance part as the second
.performance part. The first automatic performance data is data
prepared sequentially in accordance with the predetermned
progression of a nusic 25 'piece, whilld -the second automatic
performance data is acconpani ment pattern data. Automatic

per f ormance devi ces, - 8-

i ngeneral , i9"%&ide one automatic perfornance devi ce whi ch reads out

only the first a £EPLLS, A MO FROGENARL? 1TRBL AR Ing ard! BRARELECYECG (O

execute an auto manc cess t-type autonatic

per f or mance _,dey] q_e)sw%g.‘ lgp&t:ggé pérfoﬁldé&nﬁ&l €hBeEPd BENGa glevii Generi ch

reads out bSth The i
any one of sequencer channel switches or accompaniment

5 channel switches is activated on the operation 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

10 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

15 device of the present invention. In this embodiment, various
processes are performed under the control of a microcomputer,
. whicﬁ comprises a microprocessor ﬁnit (CPU) 10, a ROM 11 and

a RAM'12. |
| ~ For convenience, the embodiment will be described in
20 relation to the electronic musical instrument where an
automatic performance process, etg. are executed by the CPU
' 10. This embodiment is capable of simultanedusly generating
tones for a total of 32 channels, 16 as channels for
sequencer berformance' and 6ther 16 as channels for

25 accompaniment performance.



aut.-omati c performance data and the second automatic per formance data
framthe storage device to execute an automatic performance process
(second-type - automatic per formance devi ce). Thus, with this

nmet hod, when the 10 automati c 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, whenl215 t he automatic performance -
data stored in the storage device I's read out and processed by the

second-type auto ic_ ', - performance, devi c an.aut opat | c rformance is
exeouted for e mioroptpcestall Hike of, ey 0 HoREERLS  Pher SREIED
automat | ¢ p%&%&%%ﬁ dat %neAégQLQiu § & myb %M@K@A ¢ 1 this CPU
per f or mance process |s executed by the second-type autonatic _

- performance ?‘9\/%]%3 chhifie8tbaNI6TRNA c?é?é‘tﬁﬁié‘d&é@@ K@ € the roMAMIEd

easily by on angi ng the contents o second automati c

performance @aMA12, depressedRéyEdt&stihw itk NB Ofswite A bpesatidn

other features 25 of the present invention, the preferred enbodi nents of
t he 5 | ndeteceéion tirtaidebs) idigpliay dlraulitbes pvtond Bouwdicy eiteuit

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.

10 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

i5 and a style/séctign converting téble for use in éffecting
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

20 11, and Fig. 2C illustrates the contents of the style/section
éonverting 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 éetting data includes data indicative of the title

__25 of each music piece, tone color of each channel, name of each

performance part and initial tempo. The sequence data



-9- to the acconpanyi ng draw ngs. In the acconpanyi ng

dr awi ngs: Fig. 1 is a block diagramillustrating the general
hardware structure of an enbodi nent of an electronic nusical 5

i nstrument to which is applied an automatic performance devi ce
according to the present invention; : Fig. 2Ais a view
illustrating an exanple format of song data for a plurality of nusic
pi eces stored in a RAM of Fig. 1, 10 - Fig. 2Bis a view.
illustrating an exanpl e format of - B3 e data stored in a ROM of Fig.
1; Fi g: 2C|saV|eW|IIustrat|ngthe contents of a

styl e/ section converting table stored in th

1;) le?:‘/\g??nra Ei 13 Iipgé-tgggﬂofﬁ&fﬁnoér%%F% m%dﬁﬁ?gan evegEI%F?o?P%ﬁ'%’cﬁ%E:agcgss
when a song)é gelit Gntéwgt Sﬁ%gtsiggicates a 'gllnslé Cbetvlrenesr%r Of d $nel
event data includes data indicative of a note or other
performance eveht, style/section event, chord event, replace
5 event, style mute event, etc. |

The note event data includes data indicative of one of

channels numbers "1" to "16" (corresponding to MIDI channels
in the tone source circuit 16) and a note-on or note-off
event for that cﬁannél.‘ Similarly, the other performance

10 data includes data indicative of one of channels numbers "1"
to "16", and volume o'r 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

15 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
circﬁit 16. Although an aﬁtomatic performance containing the
rhythm, bass and chord backing parts can be executed only
20 with the sequence data, the use of later-described_ style data
" can easily replace performance of phese parts with other
perfdrmance to thereby facilitate arrangement of a
composition involving an automatic accompaniment.
The style/section event data indicates a style number
25 and a section number, and the chord event data is composed

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

e



activated on an operation panel to select song data from anong t hose

stored i,n the RAM _ Fig. 4 is a flowhart illustrating an exanple
of an 20 acconpani ment switch process perfornmed by the CPU of Fig. 1
when an acconpani nent switch is activated on the operation panel ;

Fig. 5is a flowhart illustrating an exanple of a repl ace switch
process perforned by the CPU of Fig. 1 when 25 a replace switch is
activated on the operation panel; Fig. 6 is a flowhart
illustrating an exanple of a style - 14 - :

- 10 - conversion switch process perforned by the CPU of Fig. 1 when

a style conversion switch is activated on the gperation ganel;
Fig. 7 is a indkeakivej pfutheatyng af thanpherds aReplaceseyenptsdapashptch

rocess perfornmed by the_CPU of Fig, .1 when
P . P 'composeg of data_indicgtive of a sequencer channel (channel

number) to be muted in executing'an accompaniment performance
and having 16 bits corresponding to the 16 channels, with
5 logical "O" representing that the corresponding channel is
not to be muted and 1cgica1 "" representipg that the
corfesponding channel is to be muted. :Style mute event data
ie composed of data indicative of an.accompaniment channel
(channel number) to be muted in executing an accombaniment.
10 performance and having 16 bits co;responding to the 16

channels similarly to the replacewe;ent data. |
Where an automatic performance device employed has no
autoﬁatic accompeniment function,. fhe above-mentioned
' style/section event, chord event, replace event and style
15 mute event are ignored; acd an automatic performance is
carried out only on ‘the basis of note event and other
performance event data. However, in the automatic
perfcrmance device of the embodiment having an automatic
accompaniment function, all of the above-mentioned event data

20 are utiliced. o

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

style of style number "1" having two accompaniment patterns,



a.start/stop switch is activated on the operation panel; Fig. 8
I s.a sequencer reproduction process which is executed as a tiner

i nterrupt process at a frequency of 96 times per quarter note; 10
Fi.gs. 9A and 9B are flowcharts each illustrating the detail of

dat a- correspondi ng processing | perforned at step 86 of Fig. 8 when
data read out at step 83 of Fig. 8 is note event data or '
styl e/ secti on nunber event data; ' ~ Figs. 10A to 10E are flowcharts
each illustrating the 15 detail of thesdata-corresponding processing |
performed at step 86 of Fig. 8 when data read out at step 83 of Fig.
8 is repl ace event data or style nute event data, other

per f or mance patden dut andcipattewenB. dat Ther agoompapimenst pattern A is Fig.
11 is a flowhart illustrating an exanple of a 20  style reproduction .
process whi GoMposedecof cMaidsn Ay fill-in M,nt%ill:rp-}npﬁ\éees@faﬁo ahf @lency
of 96 tines per, -quarter . not e; - Figs, 12A to 12C are
flowcharts SRHHNG |AsSegtions.newhile the a??cwpg%lae’a'sr pakters g is

o 0CessY, Cep SRR TBF A, FRyTLIncel et 0BRSS R
or end gven%nding'B sections.

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

. corresponds to main A, section number "2" to fill-in AA,
_ seétion number "3" to fill-in AB, section number "4" to intro
A, section number "5" to ending A, section number "6" to main
10 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, fo: example, style number "1"
and section number "3" together designates fill-in AB, and
stjle number "1" and'section number "9"'together designates
15 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 1ndicates

20 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

25 backing parts. Some or all of these 'performance parts

correspond to some of the performance parts of the above-



'data; Fig. 13 is a flowhart illustrating an exanple of a
channel ,switch process performed by the CPU of Fig. 1 when any one of
sequencer channel swi tches or acconpaninment 5 channel switches is
activated on the operation panel; Fig. 14 is a flowhart
il lustrating anot her exanple of the replace event process of Fig. 10,
-and Fig. 15 is a flowhart illustrating a sequencer
reproduction process |l perforned where the automatic 10
performance device is of the sequencer &wge-having no - automati c
acconpani nent functi on. Fig. 1 is a block diagramillustrating
t he general har dware structure of an enbodi nent of an electronic’
musi cal mentionednsegueniciec idata.appPred am morenafi cthser perfienmances
device of the present invention. In this enbodinent, various
parts of the sequence data can be replaced with the style
data by muting the corresponding channels of the sequence
data on the basis of the above-mentioned replace event data,
5 and this allows the arrangement 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 stored a
plurality of original style and section numbers and a
10 = 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
15 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 use of the converting
table, the accompaniment style etc. can be easily altered
20 without having to changé or 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

25 be included in the sequence data, and hence when the user

prepares the style/section converting table, it is preferabie



processes are perfornmed under the control of a mcroconputer, whi ch

conprises a mcroprocessor unit (CPU 10, a ROM 11 and a RAM 12.

For conveni ence, the enbodinment will be described in 20 relation to the
el ectronic nmusical instrunment where an automati c performance
process, etc. are executed by the CPU - 10. This enbodi nent is capable
of sinultaneously generating tones for a total of 32 channels, 16 as
channel s for ".sequencer performance and other 16 as channels for 25
acconpani ment perfornmance. - =17 - - 12

- The m croprocessor unit or CPU 10 control S the entire
operation of the electronic nusical instrunent. To t 10 are

connect ed, vF@ SigRAAYan®hdRRedePH X0 19r the Rddrey 1 Style}J seg§ion data
depressed k switch o 5 detection cj

| 14, displ aye%§1gg%$§eé CI ! u%&ﬁ%:@rtqer datg 8?22“. tr}le song data so %i'x.[-.\%m t

the converted style and section numbers are allocated to the

displayed style/seﬁtions. .Alternatively, a.pluralitY'of such
5 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

10 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

15 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.

20 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

25 to the depressed state of a key, and a key-off event signal

upon its detection of a change from the depressed state to



16 and tiner 17. The ROM 11 prestores system prograns for the
CPU 10, , "style data of autonmatic- performance, and vari ous

tone-rel ated paranmeters and data. 10 The RAM 12 tenporarily
stores various performnce data and ot her data occurring as the CPU
10 executes the prograns, and is provided in predeterm ned address
regions of a random access nenory (RAM for use as registers and
flags. This RAM 12 al so prestores song data for a plurality of nusic
pi eces 15 and a styl e/section convertilBg-table for use in effecting
arrangenment of nusic pieces. Fig. 2Aillustrates an exanple
format of song data for

| i ; , . .

12, 'Fiq. 25 the elsasd spate G Bk o Aot SpmelETRe” (308 Satdetel (e
, an | A [ t f |

conve(rj ti ngf i f eg?F%&éw?ncf"ﬁgaﬁ?Xﬁ/ﬁ%;.oumep&'gé]tgnkaxgcgﬁ%mﬁ#{{ g. %A?pt he

song data for_ eac | ec TR | eIy =1 '

. sequence dat s’ ﬁ%tﬂg St ?Intﬁ ikﬁy settl %Ssggpg'glsﬁél Eﬁggkggt gﬁ}[(tr)li(:jir!g% [ ng gpd

the title 25enPfsftdl TUShhePidgpRestanekey detdlctaarh dihmiiia ,1aabsof
each : pew?ornan e part and initial tenpo. . The sequence data
5 determines the depression velocity or force of the depressed
key so as to output velocity data and after-touch data.

The switch oberation detection circuit 14 is.provided,

“'in corresponding relations to operating members (switches)

provided on the operétion panel 2, for outputting, as event

10 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 reépective operational states (i.e., lit, turned-OFF and

_15 blinking states) of LEDs provided on the panel 20 in
corresponding relations to the operating membérs. The
:qugating members provided on the operation panel 2 include
songlselectibn switches 21A and 21B, accompaniment switch 22,
replace switch 23, style conversion switch 24, start/stop
20_ 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
25 generated; only fhose directly associated with the present

embodiment will be described hereinbelow.

P



- 13 - “includes sets of delta time data and eveht data and end dat a.

The delta tinme data indicates a tine between events, and the event
data includes data indicative of a note or other per f or mance event,
styl e/section event, chord event, replace 5 event, style nute event,

et c. The note event data includes data indicative of one of
channel s nunbers "1" to "16" (corresponding to M DI channels in the
tone source circuit 16) and a note-on or note-off "~ event for that
channel . Simlarly, the other performapge- 10 data includes data
|nd|ﬁagiv§ ?f one of channels nunbers "1" to "16", and vol une or

pitc en or that channel. In this enbodi t, each

the sequence dat &fhe songomedgstien tFvbkches Alajans :?ﬂ%daﬁﬁrf‘t?%ﬁﬂnel °

Packing par (SekREY G meBe OFyRGSORYHER 9 AHLREIeRRH £y RiRLCD 20° e ¢
can be genera%ééjmpsaltnnjl.]nltetr%] es%lisi:lc)‘x B¥ é‘ééi@é‘éé‘é’ ovra&ieg%%ivates an automatic
accompaniment performance. The style conversion switch 24
5 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
10l 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 channels. The hEDs are provided in
corresponding relations tb the individual sequencer' and
15 accompaniment channel swifches_zs and 27 adjacent to the
upper edges thereof,'iﬁ”drder to display tﬁe 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.
20 . the memory readout systém where tone waveform sample wvalue
data prestored in a waveform memory are seqpenfially read out
in responSe-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
25 predefermined frequency modulation using the above-mentioned

address data as phase angle parameter data, or the AM system



events to the tone generating channels of the tone source circuit 16.

Al though an automatic performance containing the rhyt hm bass and
chord backing parts can be executed only 20 wth the sequence data, the
use of |ater-described style data can easily replace perfornmance of
these parts with other - performance to thereby facilitate
arrangenent of a conposition involving an automati c acconpani nent.
The styl e/ section event data indicates a style nunber 25 and a section
nunber, and the chord event data is conpeged of root data indicative
of the root of a chord and type data '
- 14 - i ndi cative of the type of the chord. Replace event data is

conposed of whare i f@neat Wewespra seatRheervakigindatanhggife ocbtained by )
to be nuted in executing an,  acconpanj ment pg;fornah and, havi 16

bits corresRAEIRG ; Rredeteriingd; afplftude IﬂﬁﬁgéFtiBn r 85189 et g

that the correspondin '
abo&g-men iéﬁggwgﬁdfégs data as phase angle parameter data.

Each tone signal generated from the tone source circuit
5 16 is audibly reproduced or sounded via a sound system-lA
(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

10 | 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

15 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

20 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

25 prodess performed by the CPU 10 of Fig. 1 when the song

selection switch 21A or 21B on the operation panel 2 is



not to be nuted and logical . "1" representing that the correspondi ng

channel ,is to be nuted. Style nute event data I s conposed of data

i ndi cative of an acconpani nent channel (channel nunber) to be nuted

i n executing an acconpani nent 10 performance and having 16 bits
corresponding to the 16 channels simlarly to the replace event data.
Where an automati c performance devi ce enpl oyed has no automatic
acconpani ment function, the above-nentioned styl e/ section event,
chord event, replace event and style 1521mte event are ignored, and an
automatic performance is carried out only on the basis of note event
and ot her performance event data. However, in the _autonatic

per f or nance @evivated tocselegtisang data dyom agpengnkhpse stored in the
acconpani ment function, .all of the above-nentioned event data 20 are

utilized. RAM 12. "This,spng sefegtisn Ruacess)|iF LATF W&HAYEAR RReor
nore acconpagif%nt ﬁgtt rns_per ﬁérfornance style (such as rock or
waltz).  EathtbPwingns %Boﬁ%gﬂ? Rt patterns is conposed of five -

Cect | Sns WLeh gl hor Artein | sbeud pofs 'dk ! BnanL Rl e
having t30 agsPupedl Pl i S 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

10 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

15 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.

20 _ 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.

25 Step 35: Now that preceding step 34 has determined that

there is é style-related event, "1" is set to style-related



patten A and pattern B. The acconpani nent pattern Ais conposed of

main A ,fill-in AA fill-in AB, intro A and endi ng A sections, while
t he acconpani nent pattern Bis conposed of main B, fill-in BA,
fill-in BB, intro Band 5 ending B sections. Thus, in the
exanple of Fig. 2B, section nunber "1" : corresponds to main A, section
nunber "2" to fill-in AA section nunber "3" to fill-in AB, section
nunber "4" to intro A, section nunber "5" to ending A, section nunber
"6" to main 10 B, section nunber "7" 4 @2f+I1-in BA, section nunber "8" to
fill-in BB, section nunber "9" to intro B, and section nunber "10" to
endi ng B. Therefore for exanple "1 ection nunber

" 3" toget 'k'lere‘fﬁ?%‘F @rasengs |flag, Eﬁx a(nd'Ilﬂe Styé?y?%l?l'ﬁ%e?veﬂé BP0 on
e e e ARy 6,7 Tt e erehach 4

related event in the sequence data of the song data, whereas
the flag STEXT at a value of "0" indicates that there is ho
5 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
16 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.
15 | 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"
20 indicates that the seqﬁencer channel corresponding to a
feplace event is to be placed in the mute or non-mute state,
wherees 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
25 a conversion process is to be performed on the basis of the

style/section converting table, whereas the style-conversion-



setting data, delta tine data, event data and end data. The initial
setting,data indicates the name of tone col or and per f or mance part of
each channel. Delta tine data indicates 20 a tine between events.

Event data includes any one of acconpani ment channel nunbers "1" to
~"16" and data indicative of note-on or note-off, note nunber,

vel ocity etc. for that channel. The channels of the style data
correspond to a plurality of performance parts such as rhythm bass
and chord 25 backing parts. Soire or 28l-of these perfornmance parts
correspond to sone of the perfornance parts of t he above-

- 16 - nenti oned sequence d nor e of thelperfornance

parts of then&daenhsICHS &tcHﬁlbe Ié@@ﬂcﬁf?ﬁ that J1g such convggsiqR,

muting the correspondin anpel s of the sequence data on the basis
of the abové-Shet Rﬁ% ékﬂﬁ“&gg event data, 5 and this allows the

arrangement of arbt auit °5§t ! th%’CBEBQ”'aE%%tciated with the accompaniment

switch 22, replace switch 23 and style conversion switch 24
5. 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
'“§t5tes. After that, the.CPU 10 returns to the main routine.
Fig. 4 is a flowchart illustrating an example of an
10""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-

15 related event presence flag STEXT is at "1". If answered in
the affirmative, it means that there is a style-related event
:ip___t:l:le 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

20 immediat.ely 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

25 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.

=



music piece to be easily altered. Further, as shown in Fig. 2C
the styl.e/ section converting table is a table mhere there are stored
a plurality of original style and section nunbers and a 10
plurallty of converted (after-conversion) style and section - nunber s
corresponding to the original style and section nunbers. - This
style/section converting table is provided for each of the song data,
and is used to convert, into converted styl e and section nunbers,
style and section nunbers of 15 styletssfti on event data read out as
event data of the song data, when the read-out style and section
nunbers correspond to any one pair of the or;%énal styl e/ section
tegmived fhe

nunber s cont 8teBd43n NRW fthertepreceding %?98 hat
TS e efaman e, gk oo g Begrel 8 a«%@omwaa%a%t
tyl el t t i.th d“

cach song or OFFdpatn 14, ARH’ andifer 8oetpp g.i% 5‘5‘? FE & nu?’r’grers
in the conveﬁal rlql&ﬁ;@tee MRht 2the P ubﬁ%%ﬁ.deﬂmé{grﬁnﬁ@néewﬂﬁcebgat 41 ‘Eﬂ

hence when the user prepares the style/section converting ta
preferabfe 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

10 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

_15" 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

20 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.
25 Step 47: The LEDs associated with the accompaniment

switch 22 and replace switch 23 are lit to inform the



- 17 - to display, on an LCD 20 or the like, style/section data

extsracted fromthe sequence data of all the song data.so that t he
converted style and section nunbers are allocated to the di spl ayed
style/sections. Alternatively, a plurality of such 5 stylel/section
converting tables may be provided for each song so that any one of

the tables is selected as desired by the user. All the style and’
section nunbers contained in the song data need not be converted into
ot her style and section nunbers; s@mg-of the style and section

nunbers may remain 10 unconverted. - The keyboard 19 is provided
with a plurality of keys for designating the pitch of each tone to be-

gener at ed areperator {@layes keyhati tthgesmestealpdngitaymeat nisi da vHoeal
PR I N e I VI i S B e
Al though -depgr ) bed 08" 80 28n8 "Ra ' Butifekeyboard
Step 48: Now that preceding step 42 has.determined that
5 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

10 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

15 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.

20 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

25 states. After that, the CPU 10 returns to the main routine.

'Fig. 5 illustrates an example of a replace switch



19 that is a fundanental performance operator relatively easy to
understand, the embodi nent may of course enploy any per f ormance
‘operating menber other than the keyboard 19. 20 The depressed key
detection circuit 13 includes key switch circuits that are provided
in corresponding relations to the pitch designating keys of the
keyboard 19.  This depressed key detection circuit 13 outputs a
key-on event - signal upon its detection of a change fromthe rel eased
state 25 to the depressed state of a Réys and a key-off event signal
upon its detection of a change fromthe depressed state to '

it ot an e, SSTEeRd B By e RS M <h el
o X1 ke, SSHEIPOM e ! RekiBatEd U Otnkafblpvson BURLS hdnlmde
velocity Orggﬁfg%éﬁséf¥aﬁk3¥63§§§jis_carried out in the following step
sequence.
5 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
10 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

© 15 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

20 the replace-on flag REPLC is at "O" (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.

25 Step 55: Now that preceding stép 52 has determined that

the replace-on flag REPLC is at "1" (replace ON), the fil.uyg



key so as to output velocity data and after-touch data. The
switch operation detection circuit 14 is provided, I n correspondi ng
relations to operating nenbers (sw tches) provi ded on the operation
panel 2, for outputting, as event 10 i nf ormati on, operation data
responsive to the operational state of the individual operating
menbers. The display circuit 15 controls information to be

di spl ayed on the LCD 20 provided on the operation panel 2 and t he
respective operational states (i.e., lit,2%Tw ned-OFF and 15 blinking
states) of LEDs provided on the panel 20 in correspondi ng rel ati ons
to the operati perating nmenbers provided on the

oper ation pafté 19‘§miﬁggr&%’eto 'leeg&P&%OWgn SW t ChleS 21A and 21B,
: : 2 _ e . ¢ ch
24 Start/stop 2890 8E¢cAPSs LBE aABRERr SN S ERESISE A coR 2"

acconpani meng _ a | Wi E;Eﬂﬂgh | ot
operating is tnuerr%ééér]s ?%anf heltn?%%\ﬁ/l_e-zzn%%t id(?ne are E?jdé?ggé oérﬁ ethe
operation papgkialOinsermbh®JisSabld PladBd SANLHE! acBeOFF stalteNe
color, volume, pitch, effect etc. of each tone to be 5 generated, only
those disectly asgog.at@diMubtiates’ @pedxample 6fbadi $yle Webhvéesion
descri bed herei nbel ow. '

" switch process performed by the CPU of 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.

10 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

15 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),

20 it is determined at this étep‘hhether 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. |

25 Step 63: Now that preceding step 62 has determined that

the -style-conversion-on flag STCHG 4is at Q" (style



-.19 - . The song sel ection switches 21A and 21B are used to
select the name of a song to be displayed on the LCD 20. The

acconpani nent switch 22 activates or deactivates an automatic

acconpani nent performance. The style conversion switch 24 5 activates or
deactivates a style conversion process based on the style/section
converting table. The replace swtch 23 "sets a mute or non-nute state
of a predeterm ned sequencer channel, and the start/stop switch 25
starts or stops an automati c perfor®8nce. The sequencer channel
switches 26 10 selectivery set a nute or non-nute state to the

cor r espondi ng cer h
27 _ selc'él?c“i%i;?'b FE mihe ?#}T?%fﬁ'rr ait%ccﬁo ﬁ#enﬁlglr r es% ng [; ohes
automatic acconp ?Qﬁ]4t0@$%gL?Hd;§§8 E%eﬁrﬁlQBQWhgﬁ%ﬁile conversion

correspondi ng rel sequencer acconpani nent

channel sul {G18%:¢ @ 1is 211212 Sfisdfh 1 operatieeeyptdges)t ktiaofena 1

order to dis he” mute or non- nut
musical instrument is now placed in the style-conversion-ON

5 state.

Step 65: Now that preceding step 62 has determined that

the style-conversion-on flag STCHG is at "1" (style-
'“66hversion ON), the flag STCHG is set to "0O" at this step.'
Step 66: The LED essociated with the style conversion
10 switch 24 is turned off'fo inform the operator (player) that
the musical instrument is now'placed in the styleeconversione

OFF etate.

Fig. 7 illustrates an example of a start/stop switch

process performed by the CPU 10 of Fig. 1 when the start/stop
15 switch 25 is activated on the operation panel 2. This

start/stop switch process is carried out in the following

:eteglsequence. |

.Step 71: It is determined whether the running state flag
RUN is at "1". iIf answered in the affirmative (YES), the CPU’

20 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

25 performance, a note-off signal is supplied to the tone source

circuit 16 to mute a tone_being sounded to thereby stop the

=



st.ates of the correspondi ng channels. The tone source circuit 16
may enpl.oy any of the conventional | y-known tone signal generation
systens, such as 20 the nenory readout system where tone waveform sanpl e
val ue data prestored in a waveform nmenory are sequentially read out
in response to address data varying in accordance with the . pitch of
tone to be generated, the FM system where tone waveform sanple val ue
data are obtained by performing 25 predeterm ned frequency nodul ation
usi ng the above-nenti oned address- @ a as phase angl e paraneter data,
or the AM system : - 20 '

where tone wavef or saqgl val ue data are obtai ned by perform ng
predet er mi ne%“%ﬁfb?ﬁ%c@ ﬁﬁ‘a’a‘r'%‘?‘?%n .using the above- menti oned address

from the Lone solfe@belftu D" 48 Sek be she Erphrod, bEREs IO KIRCA Via

sound system 1A 'Step 74: Since the determination at prededing step 71

that an automatic performance is not in progress means that.
5 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
10 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
15 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
20 stored value in the segiencer timing register TIMEl is "O"
. or not. If answéred in the affirmative, it means that
predetermined time for reading_out sequenée'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
25 sequencer timing register TIMEl is not "O", the CPU 10 jumps

to step 88.



(conprised of anplifiers and speakers). The tinmer 17 generates
~tenpo clock pulses to be used for counting a time interval and for
setting an automatic per formance tenpo. The frequency of the tenpo

cl ock pulses 10 is adjustable by a tenmpo switch (not shown) provided on
t he operation panel 2. Each generated tenpo clock pulse is given-

to the CPU 10 as an interrupt command, and the CPU 10 in turn

execut es various automatic performance processes as tiner “i nterrupt
processes. In this enbodinent, it is assgged the 15 frequency is

sel ected such that 96 tenpo cl ock pul ses are generated per quarter
note. It shoul d be obvious that data may be exchanged via a

M DI interface, [SitépBIoBagiuss the predesermdnedr kimepbor reading Hipy

di sk drive), HDD (hard disk drive) or the like rather 2 than th

above- nent i sagienae cdata has been #@ﬁ@h@%r?%u§3E96@é§§8sﬁ&ﬂ??ﬁ?ﬁﬁﬁ?@ t he

CPU 10 in the el ectroni c nusi cal, instrunent will be described

detail on step (8 HaR¥E 8atenist FERENQMTs fERWﬁ‘gFi‘%?. % ‘%et.a de
Fig. 3 |IIust{a¢e‘Aan exanpl e of a song selection 25 process perforned by
the CPU 10 dF 9 #1 when the song sel ection switch 21A or 21B on the

operatiqy panel gtéﬁ 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
10 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
thé read-out data (data-corresponding processing I) is

15 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

20 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

25 stored value in the sequencer timing register TIMEl is not

"Q", the stored value in the register TIMEl is decremented
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Figs. 9A and 9B 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 thaf the CPU 10 immediately returns to step 83. 1If
-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

S



preceding step 32, the LEDis lit which is |ocated adjacent to the
sequencgr channel switch 26 corresponding to the channel having an-
event. 20 Step 34: On the basis of the search result . obtained at
preceding step 32, a determination is nade as to whet her there is a
style-related event. Wth an affirmative (YES) determ nation, the
CPU 10 proceeds to step 35; otherw se, the CPU 10 branches to step
36. 25 Step 35: Now that preceding step 34 has determ ned that
there is a style-related event, "1" is.sg@ to style-related

- 22 - event presence flag STEXT. The style-rel ated event presence
flag STEXT at a value of "1" indicates that there is_a style- rel ated
event in thectsavent ds Do tmeb%oﬁﬁpkm@ QF aTekrd, Perf‘h’é“?’l'% daEST at

a value of "0" indicates that there is no such styl reI
corresponding to the note event is suppli é% a d Q&gnt

source circuit 16, and then the CPU 10 reverts to step 83.
Fig. 9B is a flowchart illustrating a style/section

5 number event process performed as the data- corresponding
proceSS1ng I when the data read out at step 83 of Fig. 8 is
style/section number event data. This style/section number
_event process ie carried out in the following step sequence.
Step 94: Because the data read out at step 83 of Fig.

10 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.

15 _ 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. | _

20 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'geotion number register SECT, respectively.

Step 97: Accompaniment pattern to be reproduced is

25 switched in accordance with the stored values in the style

number register STYL and section number register SECT.



Step 36: Because of the determ nation at step 34 that there is no
style-related event, "0" is set to the style- rel ated event presence .
flag STEXT. Step 37: First delta tine data in the song data is
10 stored into sequencer timng register TIMEL which counts tine

for sequentially reading out sequence data fromthe song data of Fig.
2A. Step 38: "0" is set to acconpani nent-on flag ACCWP,

repl ace-on flag REPLC and styl e-conversion-on flag STCHG 15 The
acconpani nent-on flag ACCMP at a val ue -083"2" i ndicates ' that an
acconpani nent is to be perforned on the basis of the styl e data of

- Fig. 2B, whereas_ the acconpani nent-on fla% . ACCMP at a value of "0"
i ndi cat es t HNAMSLY s e accanpaniment pattern ig,sydtebed Faethat qficthe

I - flg "1 20, indi h h h '
LoPla0e o TSR SRR "oc riq2an, WRUGHIEY P " ARRAENS S, cheGRS
-mute st - ce. REP O i ndi
190 St Uyne s, HFEYY TR S ) T Yo e
style- converzsédgiggi. IR SEgthfk n'£hdecPd 10 WFAES to8kep?B3 of Fig.

conversion process is to 'be perforned on the basis of the
styl e/ segrti gy, converting table, whereas the style-conversion-

Figs. 10A to 10E are flowcharts each illustrating the
detail of the data-corresponding processing I_performed at
"néfép 86 of Fig. 8 wﬁen_the déta'read out at step 83 of Fig.
8 is replace event data, style mute event data, other
10 performance event data, chord event data or end eveht data.
Fig. 10A illustrates a replace event process performed
'as the data-corresponding pfocessing I when the readFout
data is repléce event data. This replace event process is
carried out in the following step sequence.
15 First, on the basis of the read-out 16-bit replace event
data, the individual sequencer channels ére set to mute or
.non-mute state. The tone of each of the sequencer channels
set ésia mute channel is muted.
The LED associated with the switch 26 corresponding to
20 each sequencer channel which has an event and is set to the
mﬁte state is caused to blink. Also{ the LED associated with
Ithe 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
25 operator can readily distinguish between the sequencer

'channels which have an event but are in the mute state and



- 23 - on flag STCHG at value "0" indicates that no such conversion
Is o be perforned. Step 39: The LEDs associated with the
acconpani ment switch 22, replace switch 23 and style conversion switch
24. 5 on the operation panel 2 are turned off to informthe oper at or
(player) that the nusical instrunent is in.the acconpani nment - OFF,

repl ace- OFF and styl e-conver si on- OFF states. After that, the CPU 10
returns to the main routine. Fig. 4 is a flowhart illustrating
an exanple of an 10 acconpani nent sw £c3d pr ocess perfornmed by the CPU 10
of Fig. . 1 when the acconpani nent switch 22 is activated on the
operation panel 2. This accoppani pent _switch process is carried out
in the fol | ofith§TsEeFUEBGET channels which SF@plﬁiﬁaq‘HQ97mHﬁ9wﬁqﬂ§?'

e e B o L TR B, "B e

event performed as the data-corresponding processing [ when the

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

5 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.

10 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

15 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.

20 . 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
25 CPU 10 reverts to.step'BS of Fig. 8.

Fig. 10D illusfrates a chord event'process executed as



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

I n+«the negative, it neans that there is no style- rel ated event in the
song -data, and thus the CPU 10 20 i Medi ately returns to the main
routine: . Step 42: In order to determ ne whether an acconpani nent
iIs ON or OFF at the tine of activation of the acconpani nent swi tch
22, a determnation is made as to whet her the acconpani nent-on flag
ACCWP is at "1" or not. If the 25 acconpani ment-on flag ACCVP is at
"1" (YES), the CPU 10 goes . to step348, but if not, the CPU 10 -
branches to step 43. ' - 24 -

Step 43: Now that preceding step 42 has determ_ned that t he

acconpanimaﬁhQnﬂqéng9K19ﬁ99%ﬂ£&9"EW°?%§%%W$aﬁiMﬂﬁn the regdmout ata g
ACCMP and repl ace-on flag REPLC are set to "1" to indicate that_the
musi cal i nst¥tfRThigvete daFa-ne In §his,chorg AVaREPYRPEFY-  ERP LRadN

st at es fromtl'%at ti
- ou

roogﬁdg@a and type data are stored into root register

ROOT and type régister TYPE, and then the CPU 10 reverts to

I

5 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_tdnes

~ being generated in relation to the sequencer and style are
10 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
15 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

20 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

25 timing. Thus, operations at and after steﬁ 112 will not be

performed until the accompaniment-on flag ACCMP is set to "1"



Step 44: A readout position.for an acconpani ment pattern of a

predet errmi ned section is selected fromanong the style . data of Fig.
2B in accordance with the stored values in the styl e nunber register
STYL and section nunber register SECT 10 and the current performance
position, and a tine up to a next event (delta tine) is set to style
timng register TIM2. The style nunber register STYL and section
nunber register SECT store a style nunber and a section nunber
respectively. The style timng regi3@er TlIME2 which counts time for
15 sequentially readi ng out acconpani nent patterns from a .
predeterm ned section_of the style data.of Fig. 2B Step 45: A
acconpani nen@tpgteRr A3 SfecEigi-eB-by t he stored values in the style

an0 & search 15 nEGER AL2o0h SREGTBAEARAPRAS ddR: BS) SO, FINEHE the
St 46: On th i t o ' i
a5, the LED PSRTES, frdkel EEpd TR a7 U AR, S, ehe £RRGCRONGE,®" P

Chane] i B L SRS dd uo endh AU w1005, Yl ooy
repl ace swit g 2atdrfs! tb thel MEPAMbHLine 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
10 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
|15 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.
20 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.
25 Step 116: Because the read-out data is delta time data

as determined at step 115, the delta time data is stored into



-.25 - operator (player) that the nusical instrunment is in the

accoipani nent - ON and repl ace-ON states. After that, the CPU 10
returns to the main routine. Step 48:° Now that preceding step 42
has detern ned that 5 the acconpani ment-on flag ACCVWP is at "1"
(acconpani nent ON), "0" is.set to the acconpanlnent on flag ACCNP
repl ace-on flag REPLC and styl e-conversion-on flag STCHG

Step 49: It is determned whether running state flag RUN is at "1",
i.e., whether an automatic performance-i$7in 10 progress. |If answered in
the affirmative (YES) the CPU 10 proceeds to step 4A, but if the

flag RUNis at "0O" t t 4B. Th i
flag RUN at the tYle Y+Wﬁ%%1§§g%%é$ gﬁﬂ@% oﬁaflgpperfornangerrgn:Rg state
progress, VQ f1’7heséuaggagtﬁba%ah'-&ﬁﬁﬂﬁt {1’ d@chéﬁéé‘stirﬁ@t an

15 automatic per nce i S Step 4A: Because
of the det er&ﬁf@téé’rhé‘ﬂeﬁﬁﬁﬁ)edlgaé r'@*Tsep 115, processing corresponding to

the read-out data (data-corresponding processing 'H)is
5 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
10 114 to read out event data corresponding to the delta time
and then performs the data-corresponding proceSsing 0. 1f
‘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
15 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 fhe CPU‘10 returns to the main routine to wait
untii next interrupt timing.
Figs. 12A to 12C are flowcharts each illustrating the
20 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 peiform'ed as the data-corresponding processing I
25 when the read-out data is note event data. This note-event

process is carried out in the'following step sequence.



an automatic performance is in progress, a style-related

acconpani nent tone being currently generated is deadened or mut ed.

20 Step 4B: The LEDs associated with the acconpani nent swi tch

22, replace switch 23 and style conversion switch 24 on the operation

panel 2 are turned off to informthe operator (player) that the

musi cal instrunment is in the acconpani nent - OFF, repl ace-OFF and

style-conversion-OFF 25 states. After that, the CPU 10 returns to the

mai n routine. Fig. 5 illustraB8s-an exanple of a replace switch

- 26 - process perforned by the CPU of Fig. 1 when the repl ace

swtch 23 is activated on_the operatlon panel e% Thi s repl ace esgntch
§9ﬁﬂ} t

process is carri edt®Rt LALfheIfol ASwi (P whafhbk e the chann

ol I n order éxgrgseégrrxéQ.ng 'l\:’\o:’;1 Q:threerevaerﬁtag gga&erre mnt;[te state. If answered

in the affirmative, it means that no performance relating to
the event is not to be executed, so that rhe CPU 10
5 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
10 register ROOT and the type data in the type regieter 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
15 of Fig. 11. |
 Fig. iZB illustrates an other performance event process
"}executed as the data-corresponding proce551ng I when the
read-out data is other performance event data. In this other
performance event process, the read-out performance event
20 data is supplied to the tone source circuit 16, end rhen 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
25 moves to the head of the corresponding accompaniment data

since the read-out data is end event data, and reverts to



is ON or OFF at the tinme of activation of the replace switch 23, a
determ nation i s nade as to whet her the acconpani nent - on flag ACCWP
is at "1" or not. If the acconpani ment-on flag ACCWP is at "1" (YES),
the CPU 10 goes to step 52, but if 10 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 determ ned that " the
acconpani nent-on flag ACCMP is at "1" (acconpani ment ON), it is
determ ned at this step whether the repl @ge-on flag 15 REPLC is at "1",
in order to ascertain whether a repl ace operation is ON or OFF. If
the replace-on flag REPLC i s at "1 %&ES%, the CPU_ 10 proceeds to
step 55; ot hEkeRskl4ipE BHge 11 after $teE hesfipstdelta time datpe

' r;’;gNORVEthLgait G e "Frelporinend rodtgber af AT pepic i esélte " ﬁc_?i?”aL
t hi tep. St 4. i i i

23 ° % %Pis 1o ALPhPEVR the SHERAR A htn hbRckiRelCRe Fo UAC
nstrunent | sogus Bl 36og LA Lhe S8l AifsEl) 68 Ruge Monomute SHEPRE SOl

t hat preceding as determ ned that e replace-on ag REPLC

is at "l5 (rsptash Yk Bdid! 88 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
10 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 in&ividual channel éwitch
process of Fig. 13 is performed by individually activating
15 = the channel switches associated with the LEDs being iit 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
20 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._ .

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

event in the channel corresponding to the activated switch.



- 27 - REPLC is set to "0" at this step. Step 56: The LED

associ atted with the replace switch 23 is turned off to informthe
operator (player) that the nmusi cal instrument is now placed in the
repl ace- OFF state. . 5 Fig. 6 illustrates an exanple of a style
conver si on switch process perforned by the CPU of 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 fol |l ow ng
step sequence. 10 ' Step 61: In arder-to determ ne whether an
acconpani nent IS ONor OFF at the tinme of activation of the style
conversion switch 24, a determnation is made as to whet her t he

acconpani nertf @answerpdrdo\Vithes agifirmatdvesothe CPUt hroceeds to 132, but
acconpani nent-on flag ACCMP is at "1" (YES), the CPU 10 goes 15 to step
62, but if rigf NA%e QRY | I oreturng tRt thetmaknoroutine.the style

conversion switch:- 24 and . returns _to the nmj
' Step 1g2: Now that prece&{hg step 131 has determined

that there is an event, it is fﬁrther determined whether the
5 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. _
lb Step 133: Now that the corresponding channel 1is
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
15 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

20 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

25 connection with the case where the sequencer mute/non-mute

states are set on the basis of the replace eVent data



routi ne. _ Step 62: Now that preceding step 61 has determ ned that
t he acconpani nent-on flag ACCMP is at "1" (acconpaninent ON), 20 it is

determ ned at this step whether the styl e-conversion-on flag STCHG i s
at "1", in order to ascertain whether a style - .conversion is ON or
OFF. If the flag STCHGis at "1" (YES), the CPU 10 proceeds to step
65; otherw se, the CPU 10 goes to step 63. 25 Step 63: Now
that preceding step 62 has determ ned that the styl e-conversion-on
flag STCHG is at "0" (style - 41 - :
ét28 64 - Eggyersion CFS), the flag STCHG is set to "1" at this step.

ep : e associated with the style cqnversion w,tch 24 ]S
lit to inforeeetaingdrinothe,sepgr I)aattﬁ’a%/a%et e seqmq%@m\llﬁ%{p%ﬂ?t%!s

now pl aced igkéiﬁésé¥£e§%'“%%SLRQ'Egsi% ofnfﬁg'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
5 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 ehenhel is set to the
noﬁ-mute state, a style channel corresponding to the channel
10 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
15 for each song.
Fig; 14 is a floﬁchart illustrating the other example
.of the replace event process of Fig. 10, which is carried out
in tﬁe_following step segquence. |
On the basis of the read-out 16-bit replace event data,
20 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
25 each sequencer channel which has an event and is set to the

mute state is caused to blink.



Step 65: Now that preceding step 62 has determ ned that t he

st yl e-conversion-on flag STCHG is at "1" (style- conversion ON), the

flag STCHGis set to "0" at this step. : Step 66: The LED

associated wth the style conversion 10 swtch 24 is turned off to

informthe operator (player) that t he nmusical instrument is now

pl aced in the style-conversion- . OFF state. ' Fig. 7
~illustrates an exanple of a start/stop switch process perforned by

the CPU 10 of Fig. 1 when the start/step4215 switch 25 is activated on

t he operation panel 2. Thi s start/stop swtch process is carried

out in the foll ow ng st epsequence: It is

' Step_71:
det er ni ned whet hefhe hetivdenred ades: ag¢empanimeniyghpangd af the paxdkred
in the affirmative (YES), .the CPU 20 10 proceeds to step 72, but if the
flag RUN is %Rrr‘??'PP(‘T‘ﬁékg to thepopnapngl seh ke (e pop-pute state by thg o,

72: Si he d i nat | . dj 71 i
T2 Since R AP Lo e O LU0 B4 Bhd e sedbit o0 SOl
been activated dupi g ﬁgfng%&ﬁ&%hﬁed.zinl %gfa%%%%i&d%t&ﬂﬁels' I is

supplied to the tone sourc I rcui (e a tone belng sounded to
thereby 55t Opd he 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
10 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
15 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
20 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
25 is performed, but no processing is performed when the read-

out data is other than the above-mentioned, such as



- 29 -
rumni ng. st at
precedi ng st
means t hat
automatic
to initiate

aut omati c perfornmance. Step 73: "0" is set to the
e flag RUN. Step 74: Since the determ nation at
ep 71 that an automatic performance is not in progress

5 the start/stop switch 25 has been activated when an

performance is not in progress, "1" is set to the flag RUN

an automatic perfornance. Fig. 8 is a sequencer

reproduction process which is executed as a tinmer interrupt process
at a frequency of 96 10 ti mes per quadBer note. This sequencer

reproducti on process

Step 81: It

_ : _ is carried out in the following step sequence.
I s determ ned whether the running state _fl ag RUN i s at

"1". I ansvatwke/seqtikonf eventit dada, yohord pevent) data, reRjaGS&feRY

step 82, but

mai n rout i ndatR \@F t SEREe| ML event dafa.,

at and after
runni ng stat

if the flag RUNis at "0", the aﬁ; ﬁéaﬂéfg#éﬁé%%¥%§é§%§§
t ; o) i ons

%'gcgc%)sss 2H is cavx\'jzjiledn(gutb%.neﬁ?xcemf%q.l%%inlg s]ted %e%ﬁfer&% 1 he

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

“'ﬁeit interrupt timing. Namely, operations at and after step

10

15

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

20

25

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.



flag RUN at step 74 of Fig. 7. Step 82: A determination is nade
as:to whether the 20 stored value in the sequencer timng register

TIMEl is "0O" or not. If answered in the affirmative, it means that
predetermned time for reading out sequence data from anbng t he song
.data of Fig. 2A has been reached, so that the CPU 10 proceeds to step
83. If, however, the stored value in the 25 sequencer timng register
TIMEL is not "0", the CPU 10 junps to step 88. x

- 30 - Step 83: Because the gredeternmined tinme for readi ng out
sequence data has been reached as determ ned at preceding step 82,

next data is read out from anmong the song data of Fig. 2A., 5 '
Step 84: It is deFtemi h38: Whecaese obhaoreadeowh 32t ats dglt?)u'fi'&? data
.precedlng Stég)éﬁ%ééﬁfﬁi&aééléggégﬁfhgIétégwfgikaﬂé'delta time data is
§tored into the sequencer timing register TIMEl.
Step 156: Because the read-out data is not delta time
5 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
_10 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
~ 15 evént 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.,
20 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

25 supplied to the tone source circuit 16, and the CPU 10

reverts to.step 153.



the affirmative, the CPU 10 proceeds to step 85; otherw se, the CPU 10

branches to step 86. Step 85: Because the read-out data is delta
time data 10 as determned at step 84, the delta tinme data is stored
into t he sequencer timng register TI ML Step 86: Because
the read-out data is not delta tine data as determ ned at step 84,
processing corresponding to : the read-out data (data-corresponding
processing ‘1) is 15 performed as will be described in detail below.
Step 87: A determ nation is nmade whet her g5he stored value in the
sequencer timng register TIMEL is "0" or not, i.e., whet her or not

the delta tinme data read out at step 8 Is "0". ~answered in the
affirmati ve, the SRep105Bsods dﬂ?rmmqu 1% cpade F’B‘eﬂ%‘&c}' dhe everreQat a

corresponding to the delta time and , whie

dat a- cor r espomtu@gin the ?ﬁ%%%%?ﬁgt:!-mingfr?%#E?Br 1%7]((3)1 ¢1 {§ not,
sequencer tlnlng ster VE "0y, (NO to
step 88. i.e., Wheéil@?}' cghg’e&?#‘gﬁ -%%m @% I*)ésac%g?lg%yn%geg 3t he

25 ~ stored yal yg, :
B o g e P AN 4TS b A0 200

5 back to step 153 to read out event data corresponding to the
delta time and then performs the operations of steps 156 to
15A. If the stored value in the sequencer timing register
TIMEl is not “0" (NO), the CPU 10 goes to step 15C.

Step 15C: Because step 152 or 15C has determlned that

10 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

15 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 iz, whiie in the case where the automatic performance

device has an automatic accompaniment function, both sequence

20 performahce 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

25 device has an automatie accompeniment function or not, and

arrangement of the sequence performance is facilitated in the



- 31 - _ by 1, and then the CPU 10 returns to the main routine to wait
for next interrupt timng. Figs. 9A-and 9B are flowharts each
illustrating the - detail of the data-corresponding processing | of
step 86 5 when the data read out at step 83 of Fig. 8 is note event
data or styl e/ section nunber event data. Fig. 9Ais a flowhart
illustrating a note-event process performed as the data-correspondi ng
processing | when the data read out at step 83 of Fig. 8 is note
event data. This 10 not e- event proces46is carried out in the foll ow ng
step _ sequence. - Step 91! Because the data read out at step

83 of Fig. 8 is note event data, it is determne

repl ace-on case whepe fghe automat clper\f‘\PFH'aﬁ‘ﬁea ?V?'ﬁﬁdﬁ' %nsé%égﬁ?%

15 10 proceeds to p execute a replace process;

ot her wi se, tﬁﬁFQﬂQ?QKP??#EEF??ﬁﬁﬁ%b 93 wi thout executing the repl ace

process. Although the mute or non-mute state is set for each
sequencer channel in the above-mentioned embodiments, it may
5 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-
10 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 mufe setting may be
‘maintained throughout a music piece; that is,'mute-related
15 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
20 “ 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
25 providing the style/section converting table for eaqh scng,

such table'information may be provided independently of tie



Step 92: Because the replace-on flag REPLC is at "1" as determ ned at
preceding step 91, it is further determned 20 whet her the channel

corresponding to the event is in the mite state. |If answered in the
affirmative, it neans that the event is to be only replaced or nuted
by an acconpani nent tone, so that the CPU 10 imedi ately returns to
step 83. |If answered in the negative, the CPU 10 goes to next step 93
25 since the event is not to be replaced. Step 93: Since steps
91 and 92 have determ ned that the - - 47 -

- 32 - i not e ﬁvent I's not to be replaced or nuted, performance data
corresponding to the note event suppl.ied to.the tone ' '
16, and 1 herbeng. CHOT GnesAnGey (he; feylagsection converging ERElgs &by°

L ogenar L LSt A 25 A 558 oyRoma 4 Br B HbnBR R8I B2 oL o0
83 of Fig. 8 s Furthermore, although the embodiments have been
described in connection with the case where the style data
5 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
10 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

_15 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

_ moduies by way of. well-known MIDI standards.

Morebver, although the embodiments have been described

20 in connection withlthe_éase where the present invention is

_applied to autométic performance, the present invention may
also be applied to' automatic rhythm' or accompaniment
performarice.

The present arranged in the above-mentioned manner

25 achieves the superior benefit that it can easily vary the
arrangement of a music piece Qith no need for editing

performance data.



o1 btosssi s carried out in the | ﬂlﬂlﬂﬁlﬂjlﬂlﬂ{lﬂﬁh R ST TS BEEN D 0

Because the data read out at step &3 |g M0 |8 is ecti

nunber event data, it is determned whet her -t FEPLAGED on on
flag STCHGis at "1". Wth 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 junps to step 96. 15 ~Step
95: Because the style-conversion-on fl ag48TEHG i s at "1" as

determ ned at preceding step 94, the style nunber and section nunber
are converted into new (converted) stylce ¥ section nunbers in
accordance with the style/section -—ébdhéLLLEg'table. 20 Step
96: The style and section nunbers read out at step 83 of Fig. 8 or
new styl e and section nunbers converted at precedi ng step 96 are
stored '”tocgﬁe Shy! & E @icrﬁgrfofmance deéEBL 8BfpEEEihgh nunber

regi ster , respec rve Ste 7: Acconpani rent pattern to -
be reproduced is gg3rag éwrﬁéélfsd wlacwﬂa%e vitdrify Fiesed yetowatio the
style nunber reglster STYL and section nunber register SECT. _

performance data for a_plurallty of performance parts and
5 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

'10' 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, |

15 characterized in that said automatic performance device
_ ;gurther 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

20 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

This Sheet Has Been Reﬂ
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-.33 - Nanel y, "t he acctﬂ“ “ ﬂ" tﬂ“n is switched to that of the
style data of - Fig. 2B specifi ¢ I ve stored val ues in

the styl e nunber register STYL and secti on nunber CT, and
y . THIS sHéEe\ghé HEER

then the CPU 10 reverts to step 83 of Fig. 5 8. OA to
10E are flowcharts each illustrating the _ defai | JER
dat a- correspondi ng processing | perforned at Step 86 of Fig. 8 when
the data read out at step 83 of Fig. 8 is replace event data, style
mute event data, other 10. perfornmance vent data, chord event data or
end event data. Fig. 10Aillustrates a replace event process

per f or med as the data-correspondi ng processing | when the read-out
data i s replReEferBaRCfataThis repl ace event process is carried out
in the foll ow ng step sequence. 15 First, on the basis of the
read-out 16-bit replace event data, the individual sequencer channels

are set to myte Oy yeondRlcyel Birlbfice HIR ARG oA 14 N1 ERUENCET

channel s

which further comprises a part-selecting operating member
(26) for seleCting the performance part to be muted by said

5 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

10 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

15 based on said second automatic performance data.

6. ' An automatic performance device as aefined in claim 1
wherein when the pérformance part to be muted is changed from
one performance part to another, said mute means mﬁtes the
performance part of said second automatic performance data

20 that corresponds to said one performance part.

7. An automatic performance device as defined in claim 1

* This Sheet Has Been Replace

I i



set as a nute channel is rrutamlllumunl ‘mglj e LED associated with the
swi'tch 26 corresponding to er channel which has an event
and is set to the mite stat®e i's dauded*to fotiak—A

associated with . the switch 26 correspondi
whi ch has an event and is set to the non-
then the CPU 10 reverts to step 83 of Fig. 8.
readi |y di stinguish between the sequencer channel s whi ch have an
event but are in the nute state and - 50 -

- 34 - ot her sequencer channels which are in the non-nute state.
Fig. 10B illustrates a mute event process performed as
t he dat a- corvRepeim|i ngh %ro@%@%ﬁ?@?¢°ﬁheﬂarﬁe of sa*@adfﬁﬁ$tdaﬁﬁt?%a§¥?le

nut e event data, Thi s e event  process is carried out
the fol | ovi HePEiepaN iRta t0 b muted iy paiBiiitn MARRS CFTTPRbPRIR. out

~16-bit style m%h.e performance part of said second automatic performance

data.

5 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

10 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

15 said automatic accompaniment pattern data.

9. .A method of processing automatic-performance data to
execute an automatic performahce by reading out data from a
storage device which stores first aﬁtomatic performance data
'fof firsf and second performance parts, said method
20 comprising the steps of:

| when the automafic performance data stored in said
étdrage'device'is read out and processed by a first-type
automatic performance device capable of procgssing only said

first automatic performance data, performing said first and

This Sheet Has Been Reilaced
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event data, the individual s are set to the nute
or ‘non-nAute state. The toneclglmgm‘ilnllﬂﬂa accorrpanl rrent channel s
set to the nute state is nuted.* M STE ?BFS'; q]EtE thhe
switch 27 corresponding to each acconpanlnen Nas an
event and is set to the nute state is causedito DI & he LED
associ at ed Wth the swtch 27 correspondi ng to each acconpanlnent
channel which has an event and is set to the non-nute state 15 is lit,
and then the CPU 10 reverts to step 83-061FRg. 8. Thus, the operator
can readily distinguish between the acconpani ment channel s whi ch have
an event but are in the nmute state and ot her. acconpani ment channel s
whi ch are | feaeed perfoxpangg: pastgi@n thebasis ofppaid Hirst anhamatde an
ot her perfornmance event rocess execut ed as the data-correspondi ng
processing P Wﬂﬂ? an%ﬁﬂ?cnn data is other perfornance event dat a.

event O he(rjata“flﬁ 5h! R Ee| pRteshBose dafR, ol (18] B
25 CPU 104 gtez é&ﬂ phé?’rggd':'ogrt %ind processed Fhg- 1%@6&14&1%3&% es a

chord event proc execu
5 automatic performance device capable of processing 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 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 nieasures that is

15 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

20 said second automatic performance data.

12. A method as defined in claim 11 wherein the set of said
second automatic performance data to be designated by the

designation data is variable.
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- 35 - t he dat a-correspondi ng processing | when the read-out data

I s 'chord event data. In this chord event process, the read- out root
data and type data are stored into root register ' ROOT_and _type
register TYPE, and then the CPU 10 reverts to 5  stlefy83HEETHAS BEEN
Fig. 10E illustrates an end event process executed as ﬁﬁ%CED

dat a- correspondi ng processing | when the read-out dat -s—eRd—event
data. In this end event process, all tones bei ng generated in
relation to the sequencer and style are- SR~ nuted in response to the
read-out end event data, and the CPU 10 reverts to step 83 of Fig. 8

after having reset the runni ng S g RUN to "0". Fig.
11 illustrates an exanple of a style Ffﬁﬁ+ﬁ$§§i on process which is
executed in the follow ng Ste@§ﬂ¥aﬁa¥¥éiﬁérfgiméhéd'Eav dg&nrupt process
at a frequency of 96 tines per -quar ter note Step 111: A

FIet ermnation is gRde dsvice I9d18des"®a memory (11, 12) for storing

automatic performance data (including accompaniment-related
5 data) for a plurality of performance parts and automatic
accompaniment data, performance and accompaniment sections
(10{ 16, 17) for reading out the automatic performance data
and automatic accompaﬁiment data respectively to execute
pérformance based on the respective read-out_data, and a mute
10 section (10) for muting a performance'for at least one of the
performance parts of fhe automatic performance data when the
accompaniment section exeeutes the performance based on the
automatic accompaniment data. The memory (11) may stores
automatic accompaniment pattern data for eéCh of a plurality'
15 of performance styles. The automatic performance data stored
in the memory (12) may - contain pattern designation
informatioh for designating a performance style to be used.
The éattern designation information read out from the memory
(12) may be converted into other pattern designation
20 information by a coﬁversion .section (10), and the
accompaniment pattern data are read out from the memory (11)
in accordancé with the other pattern designation
information.

(Figure 1)
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nmusi cal instrunment at the current interrupt timngis in the 1/10

acconpant nent - ON or acconpani nent-OFF state, i.e., whet her t he
acconpani ment-on flag ACCMP is at "1" or notpat—t?} rent I nterrupt
timng. If the flag ACCMP is at "1", the TH cee to step 112
- to execute an acconpani nent, but I f not, theq rns to the
mai n routi ne w thout executi ng an acconpani nent and waits until next
interrupt 25 timng. Thus, operations at and after step 112 will not be
performed until the acconpani nent-on flag ACCMP is set to "1"
- 36 - at step 43 of Fig. 4. Step 112, A determination is
made as to whet her ”EG runni n tate flaﬁ UNi$ at "1" not. If
the flag RUN i s ~at "1"  the 10 proceeds to dtep 11 ut if not,
t he CPU 5 10 returns tao the i i i i i Frrupt
timng. Thuj operations at and afae stepjjnS wi || efformed
until the runni@g ot g e fl L S
i @ @ @ ACCOMPANI. REPLACE SW
SW
. o
o o 06 o STYLE START/STOP
2] [3) - -[ig couvgﬁsmu |
L B
— — _ ( ANt \ \
27 24 25 21A 21B
KEYBOARD [~ 19 14 16 1A
T AT | PO
DEPRESSED KEY SW OPERATION TONE :> SS
DETECTION DETECTION DISPLAY SOURGE
CIRCUIT CIRCUIT CIRCUIT CIRCUIT

S (S | S | Sy

DATA/ADDRESS BUS

I T

ne o oy [
(, DATA ) ( DATA ) 8
e e 17
11 12 10
F 1 G. 1
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step 74 of Fig. 7. ' Step 113: A determination is nade as $40

whet her «the 10 stored value in the style tinmng register TIME2 is "0" or
not . If answered in the affirmti At
predeterm ned tine for readi ng out acco%%n'lS éHEﬁﬁE ﬁisﬁﬁgm anong the
style data of Fig. 2B has been reached, CPU 10 proceeds
to next step 114. |f, however, the stored 15 value in the style timng

register TIME2 is not "o", the CPU +unps to step 119.
Step 114: Because the predeternined ti n@"@ (W A eadi ding out style data
has been reached as determ ned at PSSt 113, next data is
read out from anong the style dat T?IQG%ﬂTA Step 115: It
i s determ ned whet her or not the Tat preceding step 114
is delta tinme data. If answered |rDEL'ﬂeTHIEf| rmptli ve, the CPU 10
proceeds to step 116; ot her " anches to step 117. 25
Step 116: Because the read-out dafi] i s del &Nt i me diitla as determ ned
at step 115, the delta tinme data I STOrROl iR L SEQUENGE DATA
1 END
FI1 G. 2 A
STYLE DATA
NAIN A INITIAL SETTING DATA
U] FILL-IN AA DELTA TIME
FILL-IN AB EVENT

INTRO A DELTA TIME

ENDING A

MAIN B

END
ENDING B
F I G. 2B
]

pout
—t

STYLE/SECTION CONVERTING TABLE

ORIGINAL STYLE & SECTION NOS. | CONVERTED STYLE & SECTION NOS.

F 1 G 2C
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- 37 - the style timng register TIME2. Step 117: #dlause
the read-out data is not delta tine data as determ ned at step 115,
processi ng corresponding to the read-out ~data- (data-correspondi ng
processing Il )is 5 performed as will be des'ﬂ'lllslﬁtEETW-W@BEEN bel ow.
Step 118: A determ nation is made whether the qtoredREpLAcﬁ\ml ue ifn the
style timng register TIME2 is "0" or not, i.e. T————where—or—ndt the
delta tine data read out at step 114 is "0". I f answered in the
affirmative, the CPUAD—TU 2\ p 10 114 to read out event data
corresponding to the@@ﬁtsﬂéﬁh@ §#Pk6ﬁE§j then perforns the

dat a- correspondi ng processing fI. the stored value in the style
timng register TLNE2 is not "“" ANQ-—t he CPU 10 goes to step 119.
Step 119: Becauje efp 00TL3INDTALLSETHEG Dmeﬁrri#{e/d\that 15 the stored

value in the style ti rSEbECTERGONG &0 EXEQUER i s n "0", the stored val ue
in the register |TINE2 i s YARIOUSSRETANG by|1, and then the CPU 10
returns to the 1 roumetolvv_alt unt1l next interrupt timng.

READ OUT SEQUENCE DATA & SEARCH
FOR CHANNEL HAVING EVENT AND L~ 32
STYLE-RELATED EVENT

4

LIGHT L ED OF CHANNEL —~ 33
HAVING EVENT

34

ANY STYLE-RELATED EVENT ?

YES STEXT«0 |} 36

STEXT«1 |35

=

T | ME 1< FIRST DELTA TIME —~ 37

ACCMP«0
REPLC%«0 —~ 38
STCHG<«0

TURN OFF L ED’S ASSOGIATED WITH —~ 39

ACCOMPANI., REPLAGE & STYLE CONVERSION SW’S$

L
( ey )
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Figs. 12A to 12C are flowharts each illustrating the 20 detail 8(1% he
dat a- correspondi ng processing Il of step 117 when the data read out
at step 114 of Fig. 11 is note event dat a,__ot her perfornmance event

data or end event data. Fig. 12AisTRid . )
not e- event process performed as the datafcorr: nASgBEﬁNcesm ng |1
25 when the read-out data i s note event data: \

process is cary S ng step sequence.
- 38 - eterm ned whet her t he channel
| f answered

affirmati ve,
not to be exg
routine. |If

122 in order

5 |nned|ately returns to the
negative, the CPU 10 goes to next sflep
nce relating.to the event.

42 ACCMP<«1 ——~ 43
ACCMP<«=0 REPLC<1
REPLC<0 —~ 48 1
STCHG<«O0
SET ACCONPANI. PATTERN

READOUT POSITION IN

NO ACCORD. WITH STYL, — 44
49 SECT & CURRENT
PROGRESSION, &
SET A TIME TO

YES ] NEXT EVENT T0 T | ME 2
MUTE STYLE TONE | 4A v
BEING GENERATED READ QUT ACCOMPAN).
: PATTERN & SEARCH FOR |- 45
CHANNEL HAVING EVENT
W
LIGHT L ED ASSOCIATED }— 46
TURN OFF LED'S WITH CHANNEL HAVING EVENT
ASSOCIATED WITH | 4B T
ACCOMPAN|., REPLACE & '
STYLE CONVERS!ON LIGHT LED'S _~ 47
"SW'S ASSOCIATED WiTH ACCOMPANI.
. & REPLACE SW'S
p T
RETURN
( ) FIl G. 4

( START/STOP SW PRocEssj

71 No l

YES
7é -~~~ MUTE TONE BEING GENERATED RUN&1 74
¥
73 —~— RUN&O
RETURN
C D, Fia 7
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Step 122: The note nunber of the read-out note event is convep{@d to
a nmote rnunber based on the root data in the root 10 register ROOT and the

type data in the type register TYPE However, no such conversion is
made for the rhythmpart. Step 123: Perfornmance data
corresponding to the note event converted at preceding step 122 is
supplied to the tone source circuit 16 AP U 10 reverts
to step 114 15 of Fig. 11. ' Fig'nﬂgégf @%JQEE an ot her
performance evgnt S ex®&cuted as| t he respandi ng
processing || n‘&trp @% Y I,ROchesad t data is other performance event data.

In this other per f
event 20 data i s supph
CPU 10 reverts to-et%
end event proge
when t he read- out
the CPU 10 25 noves YES
since the read-out data_Ms

gr mance evapfy process, the read-out performance
g tone source circuit 16, and then the
1NO Fig. 12Cillustrates an

e dal a- corr espondl ng processing H
rs end event data. In this end event pPocess,
the head afot he correspondi ng acconpani nent| data
Ms_end eve data, and reverts to

i

REPLC«1 _~53
REPLC®0 L~55" |
!ll LIGHT L ED _~ 54
TURN OFF L ED ASSOCIATED |-~ 56 ASSOC|ATED WITH
WITH REPLACE SW REPLACE SW
bi W
( RETURN )
F Il G. 5

STYLE CONVERSION
SW PROCESS

61

STCHG=17?

|

STCHGe1 _~ 65
STCHG®0 L~63
T 4
TURN OFF LED | 64 LIGHT LED _~ 66
ASSOCIATED WiTH STYLE ASSOCIATED WITH STYLE
CONVERSION SW CONVERSION SW
!k v
( RETURN )
F il G. 6




- 39 - step 114 of Fig. 11 after storing the first delta tind/Hhta
into the*style timng register TIME2. - Al t hough the enbodi nent
has been described so far in connection with the case where the

nmut e/ non-nute states are 5 set on the basis of ,Jggg event, data or
style nute event data contained in the sorg %%EM non- nut e
states can be set individually by activating thé T=Yall ﬁ'():'(-ﬁLED hannel

swi tches 26 or amm 27 i ndependent|y.

That is, the LE & QN equencer and acconpani ment
channel sw tches 26 aan? haV| ng an event
are kept lit, agh , 24 el in
the nmute state i s causE channel switch
process of Fig. 13 is perforhm 15 the ghannel
swi t ches asso% n'%t% blinking, so that the
operator is {lIowe F states as desired. The
i ndi vi dual channel SWi t gt le he described in detail
her ei nbel ow.

83 READ OUT NEXT DATA

4 NO
85 mm' W
YES DATA-CORRESPONDING 4~ 86
PROCESSING |

T | ME 1< DELTA TIME

&# l

¥4

TIME1<TIME1-1|— 88
( RETURN ) e s

QOTE EVENT PROCESS ) C sr;bsﬁs%ggsgo )
o1
94 ~~=—"STCHG=T7 —=

YES
CONVERT STYLE & SECTION NOS.

02 YES
95 ~ N ACCORD. WITH STYLE/SECTION
EVENT YES CONVERT ING TABLE
CHANNEL 1S IN MUTE
STATE 2 t
NO

96 —~— STY L< STYLE NO.
SUPPLY EVENT TO TONE SOR S EC T < SECTION NO.
Y EVENT TO TONE SORGE | o

? ‘I(‘ 97 —~] SWITCH AGCOMPANI. PATTERN

NO

IN ACCORD. WITH
93 STYL & SECT

( rerun ) C RETURN Y

F 1 G 9 A
G. 9B
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Fig. 13 is a flowhart illustrating an exanple of the 20 I ndivid &)
channel switch process perforned by the CPU of Fig. 1 when an;ﬁq t he
sequencer channel swi tches 26 or acconpani ment channel swi tches 27 is

activated on the operation panel 2. Thi DT%‘@SHEE#UQAS(E’E@N%G' switch

process is carried out in the follow ng|s Step -
- 131: It is determ ned whether or not there i k_any n the channel
corresponding to the activated switch.

- 40 - | f ansvvered in the affirmative, the CPU proceeds to 132 but

if not, the CPU 10 re

t hat precedlng step ad that it is
further deterntned Wi = correspondln ently in
the nmute or orrespondi ng c is in the

mite state | S(ET(E@ZEQHQMU??&Q Widead to Pt CRUPRTY "BV

10 TO
SOURCE ETC.

MUTE TONE OF EAcH CHANNEL SET i
T0 WUTE STATE
= _ C RETURN )
BLINC L ED OF EACH CHANNEL F 1 G. 10cC
HAVING EVENT & SET TO MUTE STATE
W .
LIGHT LED OF EAGH CHANNEL Q}HORD EVENT PRocEssj

HAVING EVENT &
SET T0 NON—MUTE STATE

( RETURN ) . ROBLS I
Fl1aG. 10A | I
ETURN_ )

e
F 1 G. 1 OD

( STYLE MUTE EVENT PROCESS )

SET MUTE/NON-MUTE TO INDIVIDUAL
STYLE CHANNELS C END EVENT PROCESS )
- I
MUTE TONE OF EACH CHANNEL SET TO -
KUTE STATE MUTE SEQUENCER STYLE TONE
I BEING GENERATED
BLIN L ED OF EACH CHANNEL L
HAVING EVENT & SET TO WUTE STATE
- RUN<0
e i
LIGHT LED OF EAGH CHANNEL
HAVING EVENT & SET T0 ( RETURN )
NON-MUTE STATE
F 1 G. 1 0E

v
( RETURN )

F 1 G. 1T OB
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correspondi ng channel is in the non-nute state (NO, the CPU 1810

branches™to step 135. 10 Step 133: Now that the corresponding
channel is . currently in the nute state as determ ned at preceding
step 132, the-channel is set to the non- e state. Step

and 27 are lit to informthat the channel 15 S NOWEp

non- mut e state. Step 135: Now that the u“"'ﬂcnn Lng annel is
currently in the non- ] t precedlng step 132,
the channel is set to Khel R |ON FRU ' Step 136: Tone being
generated in the acconpani nent channel sq} to the mut e state at
precedi ng stepq}s} is W Do acs0c eqd Wwith

134: The LEDs associated with the correspondi ng| THIS SHEEIr‘J\H)leﬂEE ]Iches 26
h

t he correspondi ng channé 6§ and 27 are caused to bI|n to
I nform t hat t he channel placed in the nute state.
ofar in 25 connectlgﬁ wth
t

Al t hough the enbodijen
t he case where thi'ggh

basis of the replace event dataYEs

t has Db
[ Sstates are set on

NO
113
114 READ QUT NEXT DATA
ND 117
5 “"[EEIIEEE.B-"“

YES lL ‘i
|1 DATE-CORRESPOND! NG

116 ~] T | ME 2< DELTA TIME PROCESSING N

TIME2<TIME2-1}F—~119

&
( remey ) Fla. 11

' OTHER PERFORMANCE
@mswmtmwsg EVENT PROCESS
21 3
EVENT SUPPLY EVENT TONE SOURCE ETC.
GHANNEI]._A ! g N WTE
122 ' (7RHWNi)

F G. 1 2B

CONVERT NOTE NO. IN ACCORD.
WITH ROOT & TYPE
T (’mnwmtmmms)
SUPPLY EVENT TO TONE SOURCE e
MOVE TO HEAD OF ACCOMPANI. DATA
e e T | ME 2 < FIRST DELTA TIME
123 RETURN —
(— ) (7RHWN4)
B ElaG 12A
Fla. 1 2cC

l‘hls Sheet Has Been Replaced




- 41 - contained in the song data and the sequencer nute/non-¥ife
stat'es are set on the basis of the style nute event data contained in
t he song data, such sequencer nute/non-nute states nmay be set by
relating the replace event process to 5 the style nute event process.
That is, when a sequencer channel is set to th-Tn [ E—St-a a style
channel correspondlng to t he channel nay be se ; ;
state; conversel S
state, a style cadrﬂ@lV'BW\Lr Mﬁ#d$“1@R°LCBSSt he channel Ty
nute state. Another enbodl NERE OF the repl ace event process
correspondi ng to such_a—#e e Wi ljg be described bel ow. The

correspondi NQ«&h ec on the & o sspecti Ve
tone col ors set d style or by t he user, or npy be
predeterm ned 15 for eachgo g Fig. 14 is a flomchart
I1lustrating the othegr exam:)l-YE of the replace event process of F]g.
10, which is carriel+olt Nt he ﬁ@llomﬁng step sequence.
132 MUTE STATE? 1
SET THE CHANNEL | 135
YES TO MUTE STATE
133 —~— SET THE CHANNEL TO v
NON-MUTE STATE MUTE TONE BEING GENERATED 136
IN THE CHANNEL
J v
134 —~— LIGHT LED " BLINK LED —~ 137
& —*
RETURN
(i ;) F 1 G. 13

C REPLAGE EVENT PROCESS )

3
SET MUTE/NON-MUTE TO INDIVIDUAL SEQUENCER CHANNELS

'
MUTE TONE OF EACH CHANNEL SET TO MUTE STATE

>

BLINK L ED OF EACH CHANNEL HAVING EVENT
. & SET TO MUTE STATE

: N
SET T0 NON-MUTE STATE STYLE CHANNEL OF PART CORRE.
TO CHANNEL SET TO MUTE STATE BY SEQUENCER

¥

SET TO MUTE STATE STYLE CHANNEL OF PART CORRE.
TO CHANNEL SET TO NON-MUTE STATE BY SEQUENCER

: v
MUTE TONE OF EACH CHANNEL SET TO MUTE STATE

v

BLINK L ED OF EACH CHANNEL HAVING EVENT
& SET TO MUTE STATE

W
( RETURN )
F
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On the basis of the read-out 16-bit replace event data 20 the i A1 dual

sequencér channels are set to the nute or non- mute states. Tone
bei ng generated in each of the sequencer channel s set to the nute
state at the preceding step is mut ed. The LED associ at ed
with the switch 26 corresponding to 25 each sequenqe hanne| which has
an event and is set to the nmute state i s causeqg Tﬂ"chlSHEE‘[(H %ﬁM

- 42 - - [ ni ment channelR

corresponding to A NCERRRPR ﬁﬁ@gggﬁanute st at e DY EF&AEES g
sequencer's operation 1S set tw the nute state. Tone bei ng
generated in the acconpani e cTrag eNoset 5 to the nute state i s nuted.

v RUAN@@I‘(‘UHn “““ ) mmen yau s
correspondi ng to each seqguerger channel mhlch has an event

NO

152

TIME1=0?7

READ OUT NEXT DATA —~ 153

NO

154 DELTA TIME ?

YES 157
END EVENT ?

155
156 N0 MUTE SEQUENCER TONE
S ¥ | BEING GENERATED
T I ME 1<= DELTA TIME ‘L
158 ~{ RUN<«O

SUPPLY EVENT TO TONE

SOURCE ETC.
YES T
158 TIME1=07
TIME1<TIME1—-1 |}~ 15C
( RETURN )
Fl1l Gg. 15
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"“to such read-

« _ : _ N
and is set to the nute state is caused to blink. = Whi-l-e—t.he

.. énbodi ment has been described in connection 10 wit RﬂmhﬁmwﬁNMEHﬁkﬁ e .
L &ut omati c performance devi ce ‘has an - - .automatic conpa P nct ifon, - -
~.a description-will be nade- hEFEIanJOMIabOUt anbDaer:. gﬁgga Reﬁﬂﬁ'-ere .

‘the aut omatic. perfornance devi ce k&s—no- aut omat FeaeeoRpanrent—

function. - Fig. 15 is a flowshart illustrating a sequencer"” o
reproduction 15 process’I1 - performed where the automatic performnce
~device - ~is of the sequencer type havi ng no- autonatlc acconpanlnent
~ function. Simlarly.to_ the sequencer

.8_,' this . sequencer . r28 oduct i on
“timer interrupt” process at a fremuench Qf496 tinmed per guarter

.Thi's 'sequenc reproduction processofﬁ rent fromihe

. sequencer repk odaiCtd ONe Pr OCESS P i gr—8Zila—tsh &t Onl y.-When 't h¢.
_read-out datal i Fl} ﬁe efiéht ACCONPANGIA a-KEkuCé $eft data or otheq |
ent data) or end | .SWeveht| data, prjo

per fornmance - bessi ng correspgnf
ut. data 25 | s perf @ ned,

mheh{the readt o o Oyt dat@.ib-Q%Fﬂ@'tjsgraﬁgsﬂpove nentloned such.agf

-  [][1[]’71n' CONVERSION| | W

%gggoductlgggproc g perfoﬁ%ﬁb aglg

|s__

i.ng

ofe._ ” 

BUt_no_pr oCESSTNAg TS perTorfred. -

NIRRT [ I G AN ) -
27 Il =24 25 21A" 218_
CKEvBoRD |~ 19 | [ 14 || 15 ;_i-é% 1A
'DEPRESSED KEY | | SW OPERAT1ON —ein TONE J SS
DETECTION § | DOETECTION DISPLAY - SOURCE /
CIRCUIT - CIRCUIT - GIRCUIT : GIRGUIT I

T ﬁ

'DATA/ADDRESS BUS _'f'

T @ _ ﬁ
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- 43 - - styl e/ section event data chord event dat a, repI ace event
- data or styl e nute event data. The sequencer reproduz;t-t-en- - 51 uuuaalTll
- is carried out in the follow ng step sequence. HtpLASEm{mr%“HTt [
__'-'-det er mi ned whet her' the runni ng state ‘55 flag. RUN i at "1". If ans
“.in the affirmative (YES),. - the CPU~40"proceeds .t{ ggt@pz@a,pnbmgs B} _he S
- flag RUN i's at "0"'the ‘CPU 10. returns to the nih=towFFe—to War i
until . next . interrupt tinng. Nanel youﬁqnegatlons at and after step
152 wi'll not be executed ‘until. "1% =ainni ng. 10 state.fl ag
'RUN-at -step. 74 of Fig. 7. = - ‘ o germnation is-nmade as. .
"to whether the stored val ue _1IN|ﬁ Ls&ﬁﬂé’fﬁ:%ﬁfmtl mong register TIMEL is . f
~"0" - . or not. 1f answered i fl] ~1 1t neans that - -
predet ef ni ned time for readi ng outffH 119 L gmanong 15 --the song -
- data of Fig. 2A has been reached, [Hp- that ngCPU | 10 proceeds to next: ...
_step 153. " If, however, the storeq{lalitm——r—te-fsequencer timng :
~register TI l_\/E‘lg-i s .not "0, the CPHI '_ . DE]JDA g‘d)ll& to st>§EﬂUﬂm§ DATA

_ B0
FIG. 2 A

STYLE DATA

' .':."MN A . o I_NITT_A‘L"SETTING:DAT_A
“RAw-mAA N\ | oETATmE
[ wmoa_ 1N\ [ omraTie

'"A_'"_ﬁ B _ ——

HI  exoine B

Fla. 2B

_ ' STYLE/SECTION CONVERTING TABLE

ORIGINAL STYLE & SECTION NOS CONVERTED STYLE & SECTION NOS

F 1l Ga. 2Cc



- Step 153: Because the predetermined tinme for readlng .out 20=. -sequence
data has been reached as deternined at precedlng €7 =dat a
is.read out fromanong.the sorng data of - . Fig. EﬁEPLAC MENT SHEET e/
"1t is determ ned whether .or not the data read out - at gﬁgp ‘Btep-
7153 i-s delta tinme data. |If ‘answered 23 in.the' aPﬁ@rﬁagqi ------- gg&
B proceeds to step 155; _ othermnse‘””he CPU 10 prancnes to_step 6.
- 44 - S}ee- 8 ke, ead-out data is delta time data
- as determ. ned at prcseﬁﬂ sa.sctlém SEBEROCESSe delta time data.is - - stored =
into the sequencer t - 53 - : Step 156: Because the
" read- out data‘is not deIta t|-u-5,-. data as deterntned ‘at step 154, S

: further deternt ed r Jata is end event data. If.it,:NEE
- I'send " EFt 55'\0 %Eﬁmﬁ%ﬁ&@ﬁﬁ procgedsgp step 157, but if

VARIOUS SETTING

"READ OUT SEQUENCE DATA & SEARGH. |
FOR CHANNEL HAVING EVENT AND .~ [~ 32
" "STYLE-RELATED EVENT 1R

LIGHT LED OF CHANNEL ‘ ——~ 33
: - HAVING EVENT o

ANY STYLEfRELATED EVENT 7 = '

| sTEXTeo [-—~36"

STEXTel |~35

JE"'

T ME 1< FIRST DELTA TINE |~ 37~

" "ACCMP&0 S
REPLC&O ~38
_STCHG@O : :
TURN OFF LED"S ASSOCTATED WITH  J—~ 39

.'ACGONPANI REPLACE & STYLE GONVERSION SW S

1B4: .
tPU 10 -



. step 153.

- not, the CPU 10 goes to step 159..
_'-__g;step 156 has determ ned 10
.sequencer -rel at'ed

: 15 event daty

' event data or 0

t hat the read-out-
“tone . belng generated is.
- -The:running state flag RUN i s reset to4"0",

s Step 159 hbm1that the read-

St ep 157

Now t hat preced| ng

= arnct

d

I
O CTTOR \JV\.:I Tt

| B(EPLACEMENT SHE E$t

352&2?2.53355&1;

ia,

evirts to-

ep 156, a furtl T
ails sequence event .
it

.. data (note
i s sequence event

. data (YES), e e Lut tftt—Ts—otiTeTr
_‘sequence event style/sectlon event -data, chord evenf .
- data, replace . data or, style mute event data), the CPU 10 o
~‘reverts to s%ép.' 0 ‘Step 15A: .Because the read-out gata o
i.s sequence Freft- s erntned at prece |ng step 159, 't he event*.
fdata s -25.( SUpplledE§ 1 ] CPU 10 :
'HWGHStOEﬁQpISS ACCMP¢1 e~ a3 |
S ACCMP«0 |+ | ~ REPLCe®1 - -
_R$PLC@0 —— 48 b—" T s
ST o . SET ACCONPANI. PATTERN S
READOUT POSITION IN K
_ACCORD. WITH STYL, ——~ 44
SECT & CURRENT :
- PROGRESSION, &
-~ SET A TINE. TO
_ . _ , 'MHEWMTUTIMEZ
MUTE STYLE TONE |~ 4A d ' o
3 GENERATED . | - : READ OUT ACCONPANI . o
BEINE o e PATTERN & SEARCH FOR }=— 45
SR CHANNEL HAVING EVENT '
e LIGHT LED ASSOCIATED 46
TURN OFF LED'S C | WITH CHANNEL HAVING EVENT :
ASSOCIATED WITH L 4B - -I . A B
' ACCOMPANI., REPLACE & | o —_—
STYLE CONVERSION . LIGHT LED’ s — 47
- SW'S e ASSOGIATED WITH ACCOMPANI. -
e — _ 1 &REPLACE SW’'S
| .(i"._RETURN”_,:). i ala
~+ . ([ START/STOP SW PROCESS ) o
72~ N__UTE.'TONE _BEI_NG,GE.NE_RATED RUN<+=1 o ~/\74
.73 ~ RUN&O. |- o .
( RETURN - D
(e ) Fia 7

sp._158._':- -

-t flan end - .
is. -

than " . -



. operations of steps 156-to . . 15A. [f.the stored"

- data contalned in the

-

.- 45 - S Step 15B: A deterntnatlon i's made mhether the stored.

- value in the sequencer. tlntng register: TINEl is "0" or not d.en,
;jmhether or.not the del'ta tine data'read out at step ‘ gt

'Qgptﬁcsmantsﬁxtro Leaq;f.i
Eﬂgflzqﬁﬂﬁﬁigﬁginze$F  -

i:tlntng regi st (NO), the CPU : tg=StEF—15¢C

- Step 15C: Becgzee g?bgkhgngﬁﬁﬁﬂ e;gs det er.nmi ned that 10_-]the_stored o
~- value in the sequencer t|n1ng reglgser TIMEl is = . not "0", the stored
: value in the reglster L} . decrenented by 1, -and. then the CPU 10 .

w1 oNhait until next interrupt tining: -
e—autonatl ¢ 1b- . performance. devi:¢e has..

~answered in-the affirmative, the CPU 105l oops -5
--out event data.corresponding to the. = delta time

'._by the sequence rebroq%gtlon S gpgpcess Il on the basis of the sedquence
- RAM12_ while in the case. mhere the auto tlc

N0
—_—  REPLC®1 |-~ 53
REPLC®=0 |~565 = [ | “

,_perfornance

REEPI.C-1 ?

TR W I T el
TURN OFF L ED ASSOCIATED }—— 56 ' 1R :
| WITH REPLACE SW | REPLACE SW
C RET__ : ) - F I G. 5

~ { STYLE CONVERSION )

- 61

:

—ieey STCHG®1 . [~65]
'STCHG®0 |63 b - |
| TuRNOFF LED  }>~64 | LIGHT LED = |~ 66
ASSOCIATED-WITH STYLE| ~ - | ASSOCIATED WITH STYLE | -
CONVERSION SW | =~ | ~CONVERSION SW

- C _ RETURY ) o F IG s

sequence performance is e ecuted_7 .



. devi ce has an automati c acconpaninent: functi on, both. sequence 20
" per formance and acconpani ment performance are execut ed :
.'Sequence reproduction process and styl.e %eproductlon
ot her .words,- using the song data stored#4# the -AM 1
above- nentloned manner sequence per.fornmance can be
i rrespective of w :
aut omati c acconpa Hﬁfﬂ'ﬂmp .BEPRSPIUC(HOM‘I OCE%lsnd
sequence performance is taciliiared rn "
--46 - - cagdy [ St Uy Qe tnrnance deV|ce has an .automatic
.-acconpanlnent function. . "though the nmute:or: ‘non-.nute statle |s
set for each . sequencerﬂﬁ annel in the above- nentloned enbodlnerts
my 5 be set sefr at. -her formance part. . For exanple .
‘where a pl ur gITTY or<cheadel M Bl & Odtiimeato m a single Q
“performance gart and such a garfe.is set to be nut ed, ‘al | “of

arrangenent of the:

‘83 ~|  READ OUT NEXT DATA

R S )
DELTA TINE 7 —=
5  u

B (-
87| TIMET1e ELTATIE | Mo
TIME1=07 —=—— ¥
[TIME1&TIMET1 =1 |~ 88

|sa. —

- —
DATA-CORRESPOND I NG
" "PROCESSING 1 -

L

~( WoTE EVENT PROCESS ) s C STYLE/SECTION NO. - )

| * EVENT PROCESS
91 - -

REPLC=17 >

.| CONVERT STYLE & SECTION ‘NOS.
98 ~ IN AGCORD. mmsnumwnw'
YES | " CONVERTING TABLE -

. TEVENT
- CHANNEL IS_IN WUTE
STATE 7

. _ . ség%egggnm |
— EC T SECTION NO.. -
SUPPLY EVENT TO TONE SORCE | —
(L w«mmmmmmm
e - fe——— |- "IN ACCORD. WITH -
93 o sTv & SECT

: (. )'hu S "(VRHWN—)
F |<3 94A N -

R e Fes o8B




- the correspondi ng channeIS-nay be nut ed.
 -above- nentioned enbodi nents,

data) is

al l.ow the to-be-nuted.

. predeternined -
.be,

A ternatlvel Yy,

" beinserted in th
muted nay be set

" ‘the operat or
~ Fur t her
~.automati ¢ pq

- styl el secti ¢

may be provildec

Further

WhLLe L

X

' LIGHT LED OF EACH CHANNEL

HAVING EVENT &
SET T0 NON-HUTE STATE

T

mute- 10 _related d :
inserted in the . sequencer - per f off o -
channel to be changed ||n accopdanPf Woh || he
~ progression of a mpic plece | ite coit g may:
mai ntai ned throughout a musi ¢"Pi ece; "t hat “mute-related “15
information may be provided as theinitializing |nfornat|on , S
i nformation indicating only wheth nute may -
-Egiﬂpnce dat a, -apd el to be '~
) nitial . on or
STV T-Y . perfornance d - S
' a-FerfCSEMUTTB’NDMUTR)TDtINBzIVSMUenC rt as_ an
rforrrancSEQHENQERtGﬂABEL%I ayed . bel . _SUPPLé(JEVﬂ’étTDCT&NEy rut ed.
- ed ag 25 -S‘WR(%IEJan t he |
e sohg 'such tbl e |nfornat|on
Hegpxﬂ@%e?ﬁh I
— ( remwRN )
BLINK L E D OF EACH CHANNEL F 1 G. 1T 0C
HAVING EVENT & SET T0 MUTE STATE o . :

( o EVENT PROCESS ) "

a ( STYLE uurE'Evsur_ PROCESS ) |

._ ( RETURN )

F G

k.

10 A.._'_

ROOT< ROOT .
TYPE<« TYPE

T

CF

' SET MUTE/NON-MUTE T0 INDIVIDUAL'-' )

STYLE CHANNELS

v

.'HUTE TONE OF EACH CHANNEL SET T

G

.1 0D

| ( 0 EVE_NT _PROI(._:_ES.S )

HUTE SEQUENCER STYLE TONE

& SET TO MUTE STATE

WIE STt BEING GENERATED
" BLINK LED OF EACH CHANNEL L
HAVING EVENT

“RUN®O

'

 LIGHT L ED OF EACH CHANNEL

" HAVING EVENT & SET TO
NON-NUTE STATE -~

: ( ';R.ET‘!I{JRN, ) "
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~-47- .~ . song. For instance, the ‘styl e/ section converting t abl es may

. be provided in RAM of the autonati.c performance device.f=—= e .
. Furthernmore, although the enbodi nents have been d sBEPb@@tgﬁﬂm Qr':; }
"~ ‘connection with the case. wherethe style data 5 is §tored

“aut omati c performance devi ce, "a- portloﬂ of. the st Zrﬁ

ool i SO

1
Ah 1 |
-styl e pecul'iar to song) may. be - Coﬁt-al ned in.the s

~arrangement, it is- ettt o undament al st'yl'e data be. :
stored in the - aut@ tYI-E: RﬁWUﬁThﬂhE@cég;} and this effectively saves -

-a 10 menory capaCIty
- have been . 444e '
'rjnstrunent - .contai ning-ar
the = present ‘invention nawfe“
.~ a sequencer nodule-for execut 0.Q

}Wn glectronic musical
acconmpani nent. perfornance devi ce,

omallﬂc per f or mance and . 4 tone

"source nodul e hadi h@ ««&T‘ T provraetsepara el y
~and data are exchanged bet Ween n:‘ two = ‘nodul es by way of well --tnoWn-' :
_'IVI Dl standards CNO T o
114 ~]  READ ouT NEXT DATA | | |
115 — . — _ l117
o S A— --1t4; DATE-CORRESPONDING
‘116 ~ TIME2<« DELTATIHE | ||  PROCESSING il
S e 5"vﬁ'j*ﬁ_'l
. J118- TIME2=07 — ¥
JTIME2&TIME2=-1 |~ 119
C e ) - Fi1a.1 1
. pmmm———o '~ (" OTHER PERFORMANCE
(@ote EVENT-PROCESi) -\ EVENT PROCESS
_—EVENT YES . |  SUPPLY EVENT TONE SOURCE ETC.
CHANNEL IS IN MUTE - L '

_snm? (anui);'

-F_' I G. 1 2B

| CONVERT NOTE NO. IN ACCORD. L :
WITH ROOT & TYPE || - —
— | ( muwmtmmms)-
SUPPLY EVENT TO TONE SOURCE | | p—— N —
— | WETOWNOFMWWMIDMA
-e o k- —— 1 | TIME2e& FMND&MTWE_

ﬂ'-F‘J_ca. 1 2 At : N .
o T T ~---__ FTI <3 1.2 c:

Th addr T1.0f, whi | € the above enmbodi nents = -

course - be- applied to a systemwheje " 15



Mor eover, al though the enbodlnents have been described . 2 in connectlon
"W th the case where the present invention is : g

per formance, thé present invention nmay al so
‘automatic . rhythm or ° acconpani-ment : perfornancw.
pr.esent. arranged in the above- nentloned nner 25
_beneflt t hat - —

©-48- .
conpri si ng:
~data for .a pl s ’
“includes at lea S ) - nore -acconpanlnent parts jand
~second autommatic per’orna' Bl for at | east. one acconpani nent partj '
-sald flrst and second . - 1 YES : . o
1:31 : ' - . -
1 :5 | MUT STAfE’? - IR N ~
SET THE CHANNEL 135
| : - _ - - TO MUTE STATE :
133 —~  SET THE CHANNEL T0 | oo R
o NON-MUTE STATE | | MUTE TONE BEING GENERATED |~~~ 136
—p—— | . IN THE CHANNEL - ' B
134 —~{ LIGHT LED - BLINK L'ED 137
(: RETURN S:)_f. L
- — - F 1 G. 1 3

(' REPLAGE EVENT PROCESS )

* .
SET HUTE/NON-HUTE TO INDIVIDUAL SEQUENCER CHANNELS

~ MUTE TONE OF EACH CHANNEL SET TO HUTE STATE
BLINK L E D OF EACH CHANNEL HAVING EVENT
. - & SET TO MUTE STATE.

- T . .
E SET TO NON-MUTE STATE STYLE CHANNEL OF PART CORRE
' TO CHANNEL SET TO MUTE STATE BY SEQUENCER

¥

* 'SET TO MUTE STATE STYLE CHANNEL OF PART CORRE.
TO CHANNEL SET T0 NON-MUTE STATE BY SEQUENCER

— ¥ _
MUTE TONE OF EACH CHANNEL SET TO MUTE STATE
BLINK L E D OF EACH CHANNEL HAVING EVENT

© & SET TO MUTE STATE -

."("'.'RETURN ) ._
—
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‘aut omati ¢ perfornmance data i ncl ud| ng perfor rrance event:- -information; _
first performnce means for reading out said first ‘automatic performance ~ .
data from sai d st or age means ‘i n order- of event oOCguEEeRCE ~exe9.ute a -

‘performance of said performance parts pgsed on th nm&dﬁﬁsﬂ T &%k | i
“aut omati c perforrrance data - sece-n-d—perforrra ce neans for r-e'a'di'ng

- said second aut opetT-e—pet+-e : W sai d mtagﬁﬂm‘% ofider . -

.l.l;—n

] 2 d second autorratlc perfor mance data
_-being read out sinul taneous y ar%l el with said first autonatic .

performance data,sqn . Rmﬂgmaa for _when said.g :
nmeans .- ‘'executes the perfo sance bgsed on said second automatic perfor o
data, nuting the perfor mance Of at | east one of the acconpani ment . parfs =
based on said first automatidS}performance data read-out by said first] =
perfornance neans - V\/ﬂ*ul e sale _performance neans continues: readi n

e - :

a  whol e o.f said first ar qnﬁtE"‘?é)Sr. A @éjéta

'second automatic - p

READ OUT NEXT DATA |-~ 153

154 ~ DELTA TIME ? o |

| ~_YES' = 157
END EVENT 7 >—
155 "

" WUTE SEQUENCER TONE
"BEING GENERATED

TIMETeDETATIE | | ]
. |188 ~JRUN®0O

| | SUPPLY EVENT TO TONE
g "~ SOURCE ETC.
—

16B TIME1=07

TIME1«TIME1-1 [~ 15C

i

out. .. -



49 -. 2.  An automatlc performance device as defined.in.clai ml .
wherein i nfornsation. desi.gnating the per f or mance part. to be mut ed -by. sai d

gute nmeans is contained in said first automatic “perforngace. d_ata 30

An autormatic performance device as'defined in claim1 whikgp, e -
conprises a part-selecting operating nenber for selectifng ND BRI ﬁl
part to be nuted by -said mute neans. - 4. - An aut onafi ' /.

I

- devi ce as defined in-cl al m 1. which’includes a nenber f%
. sellection as to whet her  or not a performance by said second per OTHBREE.
‘means is to be executed. = 5. An automatic performance .device as .

-~ defined in claim1 which incl udes a nmenber- for ‘making a selection as to
whet her or not a perfornance for a predeternined perfornance part. of said
: flrst automatlc performance data Is to-be nuted when -

_ Abstract . _
| "Automatic Performance Dev:Lce"
: A memory (11 12) stores automatio performance data for
a plurality of performance parts and automatic accompan:.ment
- data. Performance and accompaniment sections (10, 16, 17)
: 'read out the automatic performanoe data and accompaniment -
data respectively to execute performance ; based on the
' respective read-out data. A mute section (10) mutes a..
- -performance :Eor at least one of the performance parts of the
'ld _ automatic performance data when the accompaniment aeotion_'
l ' axecutes the performance based on the automatic accompaniment '
data. l. The memory (11) may stores automatic accompaniment
'_pattern data for each of a plurality of performence styles.. o
The automatic performance data may . contain - pattern' .
15 designation information for designating a performance style
. 'to be used. The pattern deaignation information read out
from the memory (12) may be converted into other pattern.
E designation information by a oonversion sect:l.on (10), and the"- "
= accompaniment pattern data are read out £rom the memory (11) .
go ~ in accordance witn the other pattern designation

information .

'~ .{Figure L)




sai d second perfornmance neans exil“l“lﬂll IH“ I ﬂ mance based on said
second aut omatic perfornmance dat omat i c perfornance deV|ce
as defined in claim1l wherein when fhe" perfornance . 0—he—4 =%
changed from one performance part to another, said nngpunﬁamanBHEETt e
per f ormance part of said second automatd c;aperformanc
corresponds to said one performance part. || Date:.. ). 0AL W0,

-50- 7. An autonatic performance device as def i hed=ta—tiarrmt—wcre in
the performance part of said fi$dk BulMp€ic performance data to be mut ed
by said nute nmeans corresponds to the performance part of said second
automatic perfornance dat a. 8. An aut omati c performance device as

def d I d d '
aut omat i ¢ advonpeiR MENTOBSEHEr ROBEC AR SN BP SORPERRTFEy .

storage means for storing first. automatic performance

data for a plurality of simultaneously-performed performance
e —

parts that includes at least one melody part and one or more
e—— p——— e

———

accompaniment parts, and second automatic performance data

for at least one accompaniment part, said first and second

automatic performance data including performance ,evgnt

1nformation.

first performance means for reading out  said first

automatic performance data from said storage means in order

of event occurrence, to execute a performance of said

performance parts based on the read-out first automatic

performance data;
- second performance means for reading out said second
automatic performance data from said storage means in order

—_— 4

of event occurrence, to execute a performance based on the.

read-out second automatic performance data, said second

automatic performance data being read out simultaneously in

parallel with said first automatic performance data; and

'mute means for, when said second performance means

executes the performance based on said second automatic

performance data, muting the performance of at least one of
— . .

the accompaniment parts based on said first automatic
e r—— S E———

performance data read-out by said first performance means

while said first performance means continues reading out a

whole of said first automatic performance data.

P ——
P —

3



of performance styles and said first lmﬂHMIMﬂmmwﬂnc data contai ns
pattern designation information that ; Freee
styles are to be used, said second perfornance neans read :
autonmati ¢ acconpani nent pattern data fromsaid stor age i
with the pattern designation infornmati @9 read out by sai___;__:::;::m
performance nmeans so as to execute a performance based on said ,
acconpani menj, pat Afr auddmdtic p%rfoﬁndmié"Qﬂaﬁcé)r@éleééfﬁﬂeéuﬂ.ﬁ”&l'aﬁ.m 1

per f or mance data to execute an automatic performance by readi ng out data
from a stofegfeinVvifi€orhathont desd ghiating Wheadérf idmeenpaet dababeor
first and second perfornmance parts and second autonatic performnce data
for said seannte@ay caiphmteamteansaid coetainedchprsaid fist sucpmadfic
reading out said first automatic performance data from said storage

devi ce, and perfeormamgesdatiatirst and second performance parts on the
basis of said read-out first automatic perfornmance data when the automatic
performance is to be executed by a first-type autonatic performance device

3. An automatic performance device as defined in claim 1
which further comprises a part-selecting operating'member for
selecting the performance part to be muted by said mute

means.

4. An automatic performance device as defined in claim 1
which includes a member for making a selection as to whether
or not a performance by said second performance means is to

be executed.

5. An automatic performance device as defined in claim 1
which includes a member for making a selection as to whether
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 baséﬁ

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 performaﬁce part to another, said mute means mutes the
performance part of said second automatic performance data

that correspondé to said one performance part.



c—perf armance

- 51 - capabl e of processing 3"““"1’“"!““"“““ t onat f
data, and - readi ng out sal aut o

data from sai d storage device, dp rfbrn?ng sdi d. flrs* t
on the basis of said read- out'fl rst automatic perfor ;‘ 54
perform ng sinultaneously sai d secondsperf or mance parit—eom=tha=h

sai d read-out second automatic performnce data when the autonatlc
per f or mance 7s t 0 Ave aaxEmatelt yeof cemamce t §eelcet asatiedinedednoroleice 1
devi ce capabl e of. processing said first and second automati c perfornmance
dat a. 10whereinet kbe apegdoirmascen pazitm 9fwheadidh fdinstf i rantomatic
automatic perfornmance data. is son data containing performance data
of a nusic ppezséormém:&e&?ﬁm g be snded byesadh Mute JEARS QUTRLSRANHAL i C
per f ormance g ahﬁ erformance pattern data for one or. nmore neasures
oFhecPeEd

that is gLPaRFy. Pary 1of saidnseanand Qamates inprdonmanse

wher ei n sald s%orage
a a‘

8. An automatic performance device as defined in claim 1
wherein said second automatic performance data contains
automatic accompaniment pattern data for each of a plurality
of performance styles and said fifst automatic performance
data contains pattefn designation information that designates
which of the performance styles are to be used, said second
| performance-means reading out the automatic accompaniment
pattern data from said storage means in accordance with the
pattern designation information 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 automatic performance data

for first and second performance parts and second automatic

performance data for said second performance part, said

method comprising the steps of:

reading out said first automatic performance data from

said storage device, and performing said first and second

performance parts on the basis of said read-out Ffirst

'automaticggerformance-data when the automatic performance is

to be executed by a first-type automatic performance device



device stores a plurality of sets”“ll I]El“ MHIButomatic, performance
data, and said Tirst automatic pe ontgrAs—desTgiati on - d4

to designating any of the sets of *said second aut ormfliRE neeEifatia.

12. A nethod as defined in claim1l wherein the set

f sai 0
aut _ornigltic performance data to be designeied by the diS3ehs ff”@gﬁg I@a
vari abl e. '

capable of processing only said first automatic performance

data, and

e —"

reading out said first and second automatic performance

data from said storage device, and performing salid first

Pfrformance part on the basis of said read-out first

automatic performance data and also performing simultaneously

said second performance Part on the basis of said read-out

second automatic performance data when the automatic

performance is to be executed by a second-type automatic

performance device capable of processing said first and

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 claim 9 wherein said storage -

device stores a plurality of sets of said second automatic

performance data, and said first automatic performance data

contains designation data to designating 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 performance data to be designated by the

designation data 1s variable.



